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ELECTRICAL ENGINEERING SCHEMES 
BEFORE PARISIUS 


Durixc the past month or so our columns have borne 
evidence to the fact that many matters of very great moment 
for the electrical engineering industries of this country have 
been threshed out before the Parliamentary Committees at 


Westminster. 
The large number of measures which have engaged m. 


attention have elicited much evidence of an extremely 


interesting nature, and while the necessity for placing it 
upon record in the columns of the ELecrricaL Review has 
naturally led to the exclusion, until a more convenient 
season, of many articles of practical importance, we think 
that our readers will have found these committee pro- 
ceedings of such immediate profit as to, in a great measure, 
atone for the sin of monopolising such a large amount of space. 

The continued success of the large power distribution 
schemes, which are now making their way step by step 
unobtrusively through the Houses of Parliament, is a matter 
for considerable gratification, The passage of the monorail 
electric express scheme through Committee produced great 
volumes of testimony for and against, and it cannot be said 
that the ultimate decision in regard to it was unsatisfactory. 
In a very short time the Bill will have received all the 
requisite legislative sanction, and the Behr system will be 
on a fair way for practical trial on an important scale. 

Everyone is alive to the pressing need for the fullest 
possible inquiry to be instituted into the whole problem of 
increasing travelling facilities in London and other great 
cities, and the facts which have been collected by the Com- 
mittee which has examined into the question of underground 
electric railways, will form an exhaustive storehouse of infor- 
mation which will prove invaluable to all who, whether from 
the point of view of electrical traction progress, or from the 
public good standpoint, are anxious to help in the provision 
of up-to-date means of transport on the best lines. As 
to the “electrification” of the Metropolitan and 
District railways, we have become so wearied with 
hearing about this, that, and the other, that was going 
to be done, but hasn’t come off, that we incline to 
reticence as to the present phase, which finds the two com- 
panies practically at loggerheads as to whether the Yerkes 
combination-system-of- everything-that- is- good - iu-A merica, 
or the Ganz system, is the right one to adopt. It certainly 
comes as refreshing news to gather from the Parliamentary 
Committee's proceedings that in passing the preamble of the 
District Company's Bill it has added a proviso, that in the 
event of the two companies failing to come to an agreement 
on the point within one month the Board of Trade shall 
appoint a special tribunal to decide the question. 

Those of us who perused the report of evidence given 
before the Royal Commission, which sat a few years ago to 
inquire into the nuisance caused on the underground, well 
remember that it was recommended that if the necessary 


— — — —ů — — 


„ 


THE ELECTRICAL REVIEW. 


[Vol 49. No. 1,232, JULY 5, 1901. 


betterment of the line were not undertaken—and electric trac- 
tion was emphatically stated to be the only means of effecting 
substantial improvement—within a period of three years, 
the railway should be shut down. Even so strong a recom- 
mendation as that did not serve to dissolve the host of 
obstacles which have seemed to perpetually bestrew the path 
of the companies, and have led to the unconscionable delays 
of the past few years. The railway companies have them- 
selves been large losers financially, and the Central London 
Railway has been considerably assisted, by their failure to act, 
but in addition, there is the more important matter 
of the public inconvenience which results from the con- 
tinuation of the old state of things for so long. We trust 
that the contemplated action of the Board of Trade will 
lead to something a little more favourable to progress. 

We need not here dwell upon the scores of useful electric 
lighting and tramway schemes which have been and are now 
being brought up. They are pretty familiar to our readers, 
and the hampering restrictions in regard to electrolysis, 
which some eminent professors wish to see inserted 
in tramway measures for the better protection of gas and 
water interests, we have dwelt upon at length on several 
occasions during recent months. We hail with cordial 
satisfaction the success which the electrical traction industry 
scored when a week or so ago the rcal facts of the case were 
placed before Committee in a practical way by practical 
men. The Board of Trade 1894 regulations are considered 
to afford ample protection if efficiently carried out. Of 
course, if it is true as Sir W. H. Preece says—and we see 
no reason to doubt his word on the point—that the staff of 
Board of Trade inspectors employed is inadequate to keep 
tramway authorities up to a full sense of their responsi- 
bilities, it rests with the Board to rectify this state of 
things. We cannot conceive that any argument about 
the inconvenience of a larger staff will hold water in 
the absence of proper compliance with the regulations. To 
order that regulations shall be complied with, and to adopt 
insufficient means for checking those who fail in sueh com- 
pliance, is the weakest of all positions to assume. We, how- 
ever, incline to the belief that electric tramway systems are 
not offenders to any great extent, and we opine that many a 
tramway engineer would be prepared to come forward and 
certify that everything in his case is precisely as it should 
be. But these efficient cases do not in any way excuse the 
Board of Trade for permitting non-compliance. 

Occasion does not require us to dilate further upon 
Parliamentary proposals at the present moment, but in the 
foregoing remarks we have endeavoured to touch very 
briefly upon a few of the more interesting points which have 
already been raised during the 1901 sittings of Parliamentary 
Committees. 

Clearly, year by year, the attention of Parliament is 
being taken up more and more with electrical schemes as 
the great industry unfolds itself, and the broader spirit in 
which matters appertaining to the full development of 
electrical engineering are regarded is distinctly encouraging. 
It will grow broader still as progress succeeds progress. 


ELECTRIO TRACTION AND 
ELECTROLYSIS. 


ONE of our monthly contemporaries lately took us to task 
because of our recent articles on the action of certain Past- 
Presidents of the Institution of Electrical Engineers in advo- 


cating the interests of gas and water companies. We are 
told that science can never be advanced by a concealment of 
the truth, and that it is a mistake to attempt to muzzle 
those who are stating their honest convictions on the import- 
ance of electrolytic action on pipes by return currents from 
tramway rails. 
We are told that we have gone out of our way to make a 
personal attack on the gentlemen in question, and that we 
have been attempting to advance the pecuniary interests of 
a section of the electrical engineering industry, rather than 
to forward electrical knowledge. We fear that the journal 
in question is not well informed as to the facts of the case. 


We are quite at one with our contemporary in desiring the 
advancement of the application of science to electrical engi- 
neering ; we only differ in our ideas as to what actually con- 
stitutes science. We object to the contention that persons 
engaged in teaching in technical colleges are likely to form 
more correct views on the subject of applied science than 
engineers who are actually engaged on practical work, and 
who have the results of daily experience to guide them. 
We are almost weary of the discussion as to the relative 
merits of these two classes of men, but we have been driven 
to recognise that, however able scientific men may be, they 
too often utterly fail when they attempt to apply their 
knowledge to the conditions of practice. | 


Take the case in point. The evidence to which. we 
objected was based on several statements boldly put 
forth as scientific truths. It was assumed, for example, 
that the whole earth was an electrolyte, and that 
when a given current passed through it from a rail 
to a pipe, it caused the eating away of a perfectly 
definite amount of metal; but it has been shown by M. 
Claude, a practical tramway engineer, that what may be true 
of the electrolytic cell in the laboratory is not true under 
actual tramway conditions—that, in fact, the earth is not an 
electrolyte in the ordinary sense, but that it largely acts as a 
conductor, and conducta without electrolysis. 


Instead of the theoretical electro-chemical amount of 
metal being eaten away, M. Claude shows that the actual 
consumption may be a very small proportion of. this. One 


of his experiments gave 4 per cent., another gave 34 per 
cent., and 80 on. 


Another of the so-called scientific bases was the assump- 
tion that all the return current went through the gas or 
water pipes. This we know to be in accordance neither 
with scientific nor with practical knowledge. 

A further assumption was that the average current 
taken by tramcars was 40 amperes per car, or three or four 
times as high as it actually is in practice. Calculations of 
the amount of the eating away of pipes were based on this 
average current, although on cross-examination the author 
of this extraordinary piece of scientific evidence admitted 
that the figure was only taken hap-hazard and for the pur- 


pose of calculation, and that he really did not know what the 
average current was. 


The Commons’ Committee on the Bexley Tramway 
Bill called the late Sir Courtenay Boyle and Mr. Trotter, 
and learned from them that where the Board of 
Trade Regulations were complied with there was no 
evidence of even incipient damage from this cause. The 
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gas and water companies had exerted their utmost efforts to 


find some actual evidence that electrolysis was doing actual 
damage to their pipes and had entirely failed. It never 
appears to have occurred to their advisers that the complete 


absence of evidence of damage showed there must be some- 


thing wrong with their witnesses so-called scientific laws. If 
these persons had been engaged in practical work they could 
not have failed, on weighing the facts, to see that there 
must somewhere be a weak link in their chain of evidence. 

The advance of knowledge in this matter has been con- 
siderable, but it has not come from the side that claims 
to be scientific. It is a difficult matter to explain why the 
real advances in the application of science to practice are 
almost always made by persons who make no claim whatever 
to be considered scientific men. 

In the Bexley case the Commons’ Committee decided 
against the demand of the gas and water companies, and 


declined to insert a clause making the Bexley authorities 


responsible for damage to their pipes, except so far as they 
are responsible under the existing law. This is right and 
sensible, seeing not only that there is no evidence of 


damage by electrolysis, when the Board of Trade regulations . 


are complied with, but that neither the companies nor any- 
one else can tell what are the causes of eating-up of 
pipes under ordinary circumstances; how much is due to 
ordinary chemical action by the soil; how much to 
impure or faulty castings or to “ earth currents," or currents 
due to other causes than the tramways. It is well known 
that pipes in some soils last indefinitely, and in others 
only a few years—where there is no question of electrical 
action. 
position of a tramway company or small local authority 


would be no enviable one if a powerful gas company thought: 


fit to attempt to get compensation for alleged corrosion of 
its pipes by tramway currente, Such a claim based on 
“scientific” evidence of the sort we have drawn attention to, 
and backed up by the special clause for which the struggle 
has been made, would render the tramway position an in- 
tolerable one— whatever the issue. 

The fight was renewed before Sir John Kennaway’s 
Select Committee on the London United Tramways Extension 
Bill, and fortunately with the same result as before the 
Commons’ Committee on the Bexley Bill. The proceedings 
were reported by us last week. 

This week saw an attempt -made to again pursue the 
matter before the Lords’ Committee on the Bexley Bill, but it 
is more than satisfactory to learn that this was not successful; 
no reopening of the question by counsel or by witnesses was 
ie and the offensive clause will not be inserted in the 

It seems to us that the work of the Special Committee might 
as well have never been carried out if its recommendations 
are to be contested every time a tramway Bill is promoted. 
That Committee sitting under Lord Cross heard all persons 
and parties interested, and left the matter in the hands of the 
Board of Trade—which, it must not be forgotten, has full 
power to alter or amend its regulations at any time if it finds 
it necessary to do so, Seeing what ample protection is now 
obtained under the existing law, and under the existing regula- 
tions, and how certain it is that the Board of Trade will give 
farther protection if any reasonable cause can be shown, it 
8 certainly unreasonable and unjust that the electrical 
industry should be taxed, as is at present the case, in order 
to stave off the rapacious gas and water companies, 


- insulated conduits. 


“of 17 H. P. 


To discriminate is therefore impossible. The 


Eleetrieity in a Preserves Factory.—The large new 
factory of Mr. Wm. P. Hartley at Green Walk, Bermondsey, 
which covers an area of about 2 acres, is fitted throughout 
with a very complete electrical installation for lighting and 
power. The generating plant consists of two horizontal 


slow-speed engines, made by the Burnley Ironworks Com- 


pany, driving, by means of ropes, two A 85 Schuckert 
multipolar dynamos, each having an output of 69 KW. at 
220 volta. Space is provided in the engine room for addi- 
tional plant when extensions become necessary. The main 
switchboard is of white marble, and contains two dynamo 
panels fitted with ammeter, voltmeter, D.P. main switch, 
S.P. main fuse, automatic cut-out, and shunt resistance for 
each machine, one spare dynamo panel for future machine, 
and two circuit panels for the various lighting and power 
circuits, The circuits are provided with throw-over switches, 
enabling them to be fed by either dynamo as required. The 
lighting of the factory is effected by some 700 incandescent 
lamps of 16 c.r. and 26 Thomson-Houston arc lamps of 
enclosed type. The wiring is carried out on the distribution 
system, each floor having its own distributing switch and 
faseboard. The wires are, for the most part, run in wood 
casing, but in the boiling rooms and other portions where 
Steam and acid vapour are present, they are protected by 

In the latter portions the fittings and 
distributing board cases are of water-tight pattern. The 
electric lifts, of which there are five, made by Messrs. 
Waygood & Co., are of 1 ton capacity each, the motors being 
Two Schuckert motors of 10 H.P. each are used 
for driving box-making and other machines. The ventilation 
of the boiling and similar departments is provided for by 
means of 17 electric fane by Messrs, Matthews & Yates, 
Limited, varying from 18 in. to 30 in. diameter, the motors 
being of J H. P. to 14. H.P. The contractors for the work 
and makers of the switchboard were Messrs, Simpson Bros., 
of Hapton, Burnley, and the consulting engineer was Mr. 
Reginald J. Wallis-Jones, of Westminster. 


Water-power in Norway.—In view of the large number 
of schemes now coming before the public and before financial 
people for the development of water-power schemes, it may 
be of interest to mention that of the Glommen Traeslibi Com- 
pany, of Christiania, who are at present engaged in carrying 
out an enormous electrical power transmission plant at 
Askim. "The company being the owner of various water- 
falls on the Glommen, a river flowing through Norway 
from north to south, is utilising the largest of these near 
Askim. The plant is designed for about 45,000 effective H. p. 
Their hydraulic works are nearly complete for their entire 
outfit, but the power station is equipped at present for 
12,000 H. P., and will be increased later on for the maximum 
output mentioned. On this part of the plant a large staff 
of engineers and workmen—about 1,000—have been busy 
for the last 18 months, and it is expected that the plant will 
be completed by the middle of next year. The turbine 
station is connected direct with the railway station at Askim 
by a new full-size goods railway. The power house will be 
equipped with three generators, each consisting of one 
Francis turbine with vertical axle, direct-coupled to a three- 
phase dynamo for an output of 2,000 Kw. at 5,000 volts. 
To each generator there belong three three-phase trans- 
formers with an output of 700 Kw. each to transform the 
generator current to 20,000 volts. For extensions of the 
power station special 5,000-H.P. sets are proposed. The 
arrangement of the transmission line which is to convey 
electric energy to Christiania, the capital of. Norway; and to 
the outlying districts of that city, are so far advanced that in 
autumn next year current can be delivered to the 
consumer. The negotiations with all consumers who 
come into consideration have already been commenced. 
From the above installation not only the entire city of 
Christiania and its neighbourhood will be fully supplied with 
electric energy for lighting and power purposes, but algo all 
new industrial enterprises which within the next decade 
will be erected within a radius of 50 miles of the power 
station can be supplied cheaply with electric energy, The 
carrying out of the entire installation has been entrusted to 
the well-known Schuckert Company, of Nuremberg. 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


II. 


SEEING that the main feature of the engineering department 
of the Exhibition is the electrical transmission of power, we 
may appropriately commence our review 
of the exhibits by a description of 
the generating ‘plant laid down for 
that purpose. 

The boiler house contains a ve 
representative collection of Britis 
boilers, embracing land and marine 
water-tube, dryback, and Lancashire 
types. At the outer corner is 
the exhibit of Messrs. Babcock and 
Wilcox, consisting of one marine and 
two land boilers, each nominally of 
1,000 1 H. P. 

As will be seen from the illustration, 
the marine boiler differs in a marked 
degree from the type to which electrical 
engineers are more accustomed; the 
steam drum lies transversely across the 
front of the boiler, and the inclined 
tubes slope upwards from the front to 
the back of the boiler, the water 
ciroulation being completed by means 
of & number of nearly horizontal tubes 
from the back headers to the steam 
drum, which they enter above the 
water-level. 

The arrangement is exceedingly 
compact, and every part is accessible ; 
the tubes are straight, and any one of 
them can be replaced without 
disturbing the rest. The hat gases 
pass three times through the lower nest of tubes, with 
the result that they pass into the flues at & moderate tem- 
perature. There are no screwed joints, the tubes being 
expanded in place. The normal working pressure is 200 lbs. 
per square inch. Tests by the Admiralty on these boilers 
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Cross SECTION oF STIRLING BOILER, 


have shown an evaporation of over 12 lbs, of water from and 
at 212° F. per Ib. of combustible. 

The two land boilers exhibited by Messrs, Babcock and 
Wilcox are fitted with their patent Scotch furnace, as shown 
by the section herewith—an additional row of tubes being 


fixed some distance below the main battery, so as to form an 


internal chamber. Each boiler is composed of 18 sections 
of 12 tubes each, besides the extra row, and has a heating 
surface of 5,137 sq. ft. The tubes are 4 in. in diameter, 
and 18f long, connected by vertical headers with steam 


and water drums 4 ft. in diameter and 28 ft. long. The 
latter are again connected by a steam chest 20 in. in 
diameter and 8 ft. 6 in. long. 

Each boiler is also fitted with the company’s patent super- 
heater, capable of imparting 100° to 129? F. superheat to 
the steam, and their chain grate stoker ; these are clearly 
shown in the cross-section, 


Cross SECTION or Bascock & Wircox Borer, WiTH Scotch FURNACE, 
SUPERHEATER, AND CHAIN GRATE STOKER. 


All these boilers discharge their products of combustion 
into two vertical steel flues; the same arrangement is used 
for the other boilers exhibited, and has caused some trouble, 
as the height of the chimneys is insufficient to. produce the 
necessary draught, Cockburn spring safety and stop valves 


STIRLING BOILER N COURSE or ERBCTION. 


and Turnbull’s dead weight safeties are used, with Mac- 
Farlane's “ explosion valve to guard against accidente. 
The next exhibit is that of the Stirling Boiler Company, 
Limited, and consists of two of their water-tube boilers, of 
the type shown in the accompanying illustrations, One of 
these is fired with producer gas, the other with coal, by 
means of Vicars mechanical stokers, We understand that 
trials of the relative efficiencies of the gas and coal firing are 
to be made during the current month, the results of which 
will be awaited with great interest, The construction of 


| 
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the boiler is clearly shown by the section, which also 
indicates the course followed by the hot gases through the 
tubes, It is especially noticeable that the gases travel to a 
great extent along the tubes, affording full opportunity for 
the transfer of heat to them. The back section of the 
boiler is isolated from the general circulation and receives the 


feed water, acting, therefore, as an economiser and purifier. - 


Free circulation is provided for by the horizontal tubes con- 


| APIA: 
EE 


. Bascock & WI OOX BorLer. (Marine type. ) 

necting the steam and water drums. The bottom drums are 
suspended from the tubes, giving perfect freedom for expan- 
sion; any tube can be replaced without interfering with 
others, and the joint is made by expanding. The floor space 
occupied by this type of boiler is exceptionally small, owing 
to the steep inclination of the tubes—the height being some- 
what increased for the same reason. Each of the boilers 
exhibited has a heating surface of 3,250 sq. ft., and will 
evaporate 16,250 lbs. of water per hour. 


ON POLYPHASE GENERATING 
AND SUB-STATION PLANT FOR ELECTRIC 
TRACTION. 


By H. S. MEYER, Rugby. 


Ix your issues of June 7th and 14th, Mr. A. C. Eborall 
gives his views on a short article by Mr. Hobart concerning 
the frequency to be used in tramway installations. Although 
siding with him on the whole against Mr. Hobart, there are 
à few points which I should like to mention. 

First of all, I do not consider damping devices inherent 
lo rotary converters or their generators; on the contrary, I 
Venture to say that under the conditions assumed by Mr. 
Eborall as standard lay out for traction schemes, if the 
rotaries are designed and installed with the necessary fore- 
thought, and if the prime movers have actually a speed 
regulation within the limits given, at the same time 
being provided with governors with suitable dashpots, there 

ould be no necessity for copper bridges or squirrel cage 
modings, The rotary itself should bave (1) The magnet 
frame of cast-iron, a material with low magnetic resistance, 80 
is to enable the flux to follow small changes in voltage; (2) 
lid steel poles should be used, which in themselves act as & 
areen against any pulsating shift of flux; (3) The pole arc 
shonld be long, abont 80 per cent. of the pole pitch, 


Together with these points in design, the plant should 
be so arranged as to (1) Avoid large resistance drop between 
generators and rotaries; (2) Where several rotaries are fed 
from one station, to use thesame primary line, but individual 
transformers ; (8) To ensure good end play to keep the 
commutators in a good mechanical condition. 

For rotaries designed so as to be operated without special 
damping devices, a large momentum of the rotating parts as 
advocated by Mr. Hobart may increase their stability as the 
ratio of the period of oscillation to the natural period of the 
revolving masses may get more favourable. In fact, one 
case is known to the writer where an additional fly-wheel on 
the rotary has cured hunting.* 

In the second part of Mr. Eborall's article, I take 
exception to the comparison of efficiencies of rotary con- 
verters and  motor-generators. The figures given by 
Mr. Eborall surely compare a very poor motor-generator set 
with a very good rotary converter, otherwise no such 
differences in efficiences could be obtained, especially as all 
the losses in transformers, damping coils, and auxiliary 


> reactances are included in the rotary converter efficiency, 


while the synchronous motor has no such devices. 

A standard 500 kw. direct current generator should have 
a full load efficiency of at least 94 per cent., and a half 
load efficiency of 91 per cent., the same holding good 
for a synchronous motor, The different efficiencies would 
then be as follows :— 


Rotary converter Motor-generator. 


Eficiency. (Eborall). (Corrected.) (Eborall). 
Full load 92 89 87 
Half load 87.5 83 19 


This would only show a gain for the rotary converter 
of 3 per cent. at full load, and 4°5 per cent. at half load. 
Similar results are given by Mr. H. E. Stott in a recent 
paper read before the A.I.E.E., in which he describes the 
Buffalo sub-station, where both classes of machinery are 
installed. He gives as the gain in efficiency with a 200-Kw. 
rotary converter and transformers against motor-generators 
of the same capacity fed directly from high voltage lines, 3°27 
per cent. at full load ; 4°89 per cent. at half load. These 
rotaries have no damping devices, and therefore the figures 
would be still lower if such losses were included. To put 
these losses down at h to 4 per cent. seems rather too low, at 
least where open slots, copper bridges undercutting the pole 
pieces, and a small gap are used, being nearer to 1 or 1} 
per cent. Mr. Stott gives a saving of 19 per cent. in 
investment for the rotary converter equipment against the 
motor-generator, which also agrees with the writer’s own 
experience, so long as those machines supply a traction 
system where no fine adjustment of voltage is necessary and 
where compounding is done by phase control. 

One point in favour of Mr. Hobart’s scheme which is 
not given sufficient prominence by Mr. Eborall, is the greater 
ease of synchronising at a low frequency. If, for example, 
the frequency should only be one-third, the beating of the 
synchronising lamps will only be one-third as frequent, and 
an error of, say, vo second in closing the switch will allow 
the machines to get out of phase by an angle only one-third 
as great as with the same speed variation and three times 
the frequency. 

As regards the allowable deviation from constant angular 
velocity, I have found that the different engine and dynamo 
builders calculate the necessary fly-wheel effect in entirely 
‘different ways, and therefore large discrepancies as given 
by Mr. Eborall may arise. | 

I should like to say a few words regarding this matter, 
and also give a handy way of calculating the necessary fly- 


* Furthermore, I do not agree with Mr. Eborall as to pressure 
tests for armature insulation. I consider the values given for 
8,000 and 10,000 volts as too low. They should be tested with at 
least double the normal rated voltage, especially where under- 

und cables are used. This is also in accordance with the rules 
laid down by the American Institute of Electrical Engineers. As 
an example, I may state the guaranteed tests for the Manhattan 
generators, which deliver current at 11,000 volts :— 


These are 25,000 volts for 30 min.; 
or 30,000 volts for 1 min.; 
or 35,000 volts for 1 sec. ; 


Besides, the temperature should be stated at which the flashing 
testa ara to be made, since the 1 of insulation when hot ig 
generally much less than when cold. e temperature correspond- 
ing to normal load should be chosen, 


— 


Wheel effect, Mr. Hobart advocates 2} per cent, Mr. 
Eboral 2 per cent., while the latest practice in the States 
goes up to 3 per cent. variation between a mean constant 
velocity and a maximum or minimum. The variation 
allowable will depend on the amount of cross current allow- 
able; for example, if we assume an alternator to have & 
short circuited current equal to three times full load current, 
then, if full load current is represented by 1, we may 


say the impedance - 


e) 


tween any two sine waves of E.M.F. of amplitude k, and 


The maximum difference be— 


displaced by an angle a, = 9 E sin = This resultant 


E.M.F. is short circuited throngh the impedance of two 
generators in series, hence the resultant cross current will be 


. e 
2 E sin Es 
5 E = 3 sin ° 
2x ae 
3 


We say this current shall not exceed 10 per cent. of the full 
load current, then we get as upper limit 


. a 
ud 99 BN 


sin &'2 = *0313, 
5 — 90 
% 


where 4/2 is the angle between each wave and the mean. 
If we allow 15 per cent. of the full load current as the 
maximum cross current, the deviation from eonstant angular 
velocity may be 3" from mean to maximum or minimum, or 
6 per cent. between maximum and minimum. According to 
the author's experience this latter figure gives generally satis- 
factory results with a frequency of 25 — if copper bridges 
or other damping devices are used, while 1:5? to 2? should be 
asked for without such devices. 

In a generator of 2 n poles there are generated / x 360 elec- 
trical degrees per revolution. In a cross-compound engine each 
reciprocating part isstarted and stopped twice during each revo- 
lution, but as the cranks are displaced, this amounts to startiug 
and stopping fourtimesina revolution,causing an intermittent 
give and take of energy. There are, therefore, four impulses, 
and as there are n x 360 electrical degrees generated per 


revolution there are <- E per impulse, 


Allowing per impulse 2°5 electrical degrees ahead, and 


2:5 behind, the allowable variation in speed during } impulse 


will be 
92 — 40 111 
VVV 
2x N 
8 being the per cent. variation in speed from mean to max. 


or min. N = 2 (single-cylinder engine.) N = 4 (cross 
compound, and three-cylinder engines). 

„ Ü 

| v mean const. Vo 


where vo, vi, Va are expressed in feet per second. The energy 
taken and supplied by the fly-wheel during each impulse is 


W 
$ i» (vs? T V7’). 
g 


w = weight of fly-wheel in lbs. 


g = const. of gravitation = 32. 
v4 = max. periph. speed of fly-wheel during one impulse. 


v, = min. periph. speed of fly-wheel during one impulse. 
v, and v, expressed as the mean constant periph. speed 
will be: 


, 8 
Vg = Vo + 9" 
R 8 
VI = Vo — y’ 


vo — v? — v x 2 8, 
or weight of fly-wheel equals 
RN (va x2 8) 
2 
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As this expression has to take up the unbalanced energy 
P, per impulse, we may write it = Pi. bi is found from the 
indicator cards and diagram of crank effort, and is generally 
given by the engine builders, but should be carefully checked 
where the data can be obtained. | 


The weight of fly-wheel for a given per cent. variation in 
speed is therefore equal to 


W being reduced to the diameter at gap, to find the actual 
weight corresponding to diameter of gyration, w is to be taken 


_ diameter of gyratic 
times (oe ter of gyration 


diameter at gap 


3 
) . If r is the energy per revo- 


lution in foot pounds, A is called the unbalancing factor, 


which ratio engine builders often state instead of Pi. 

The following is an example of the above, taking an 
RO-pole 1,500-k w. machine running at 90 r.p.m. :— 

The unbalancing factor being given as = '05, 


s for a cross-compound engine = r] = 00278, 


P = energy per revolution in ft. lbs., 

KW. x 33,000 
74 x efficiency x r.p.m.' 
1,500 x 33,000 


= = 775,000 ft. Ibs. 
746 x 9h x 90 — SS" 9 5 


P, = 05 X 775,000 = 39,000 ft. lbs. 

— 39.000 x 2 x 32 

vo? X 2 x 00278 

Vy = 8275» ft. per second. 
Diameter at gap = 17: ft. 

This would correspond to a fly-wheel effect. w 7? at 
a diameter of gyration = diameter of gap = 25 x 8752 
= 1,920 foot-tons. 

Even though the fly-wheel is calculated in such a manner, 
the actual deviation in angular velocity might be somewhat 
different after the machines have been installed, as several 
factors come in which cannot be taken care of by calculation. 
l'or instance, we have assumed that the energy during each 
impulse will be the same, which in reality may not- be the 
case; besides, the setting of the valves and other mechanical 
points have an important bearing on the results. 

Therefore, careful measurements should be made when the 
machines are set up to obtain an accurate value for the 
above before reliable conclusions can be drawn as to hunting 
troubles, It is evident that such a small value cannot be 
readily measured, although a number of special apparatus are 
manufactured for obtaining it. 

The following is a description of a simple method, devised - 


— 


= 525,000 lbs., about 25 tons. 


Fra. 1. 


and used with good success by the engineers of the Genera 
Electric Company, of America. (See fig. 1). A bicycle 
wheel (€) is direct connected to a 4-Kw. bipolar generator (G) 
of, say, 100 volts, and mounted so that the tire presses 
against the fly-wheel rim of the engine (F) whose speed varia- 
tion is to be measured. The field of the bipolar is excited by a 
storage battery S. The armature is connected in opposition 
to another storage battery S2. Between the two is a Weston 
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direct-current voltmeter (3x) with a scale reading, say, 2 
vols, It will be seen that when v is adjusted so as to equal 
ri, any variation of v will be indicated by the voltmeter ; as 
the value of v is proportional to the speed of the fly-wheel, 
it means that any variation in angular velocity will be shown 
by the voltmeter. The method being differential in its 
ation is very sensitive. As the variations in angular 
velocity are read as the ratio between the voltmeter readings and 
the voltage of the dynamo, the degree of accuracy can be 
increased by either taking a still lower reading voltmeter, or 
raising the voltage of the dynamo, 

As an example, I take the above given 80-pole machine 
direct connected to a cross-compound engine. The volt- 
meter showed deflections of 2 volt, the storage battery 
volare was 70 volts, The angular speed variation is 


[1* 


2 
eonsequently = 70 = 90286 per cent., while the calculated 


value gave S = 00278 per cent. 


In summing up I should like to repeat that no final 


conclusion regarding hunting should be drawn from engine 


builders’ guarantees re speed variation of different engines, 


so long as it is not known how the results were arrived at, 
and how they will compare with actual tests. 

Damping devices should only be necessary where the 
angular speed variation cannot be kept within the limit of 
2? or less: that is, where the fly-wheel to accomplish this 
would get unproportionally heavy. 


PARLIAMENTARY COMMITTEES. 


South LaxcaSHIRE Tramways BILL. 


Ma. HoLLND's Select Committee of the House of Commons com- 


menced the consideration of the South Lancashire Tramways Bill 
op 2th nlt. The Bill, which has already passed the House of 
Lords, had for its objects the conferring of further powers on the 
company for the construction of tramways and street improvements 
sad other purposes. The opponents to the Bill were the Lancashire 
Electric Power Company, the National Telephone Company, and 
the Newton-Makerfield Urban District Council. 

Mr. Moon, who, with Mr. Balfour Browne and Mr. C. H. Lloyd, 
were counsel for the promoters, explained that last session the com- 
pu obtained powers for the construction of a large number of 
rine. tramways coupling up Wigan, Bolton, Leigh, Atherton, 

other places. These tramways were made in connection with 
other tramways which were to be worked electrically between 
St. Helens and the City of Liverpool, and the Manchester tramways, 
which extended from Swinton to Salford and Manchester, so that 
when the lines were constructed there would be electrical tramway 
communication between Liverpool and Manchester. The Bill now 
before the Committee followed on the powers given last session. 
Last year the company had certain powers to make street improve- 
ments, but the local authorities did not consider them sufficient, and 
they agreed to bring in a further Bill for powers to do what was 
required. They were also asking for power to construct other 
tramways, and one of these started at Newton-in-Makertield, and 
joined the tramways at Warrington. The point on which the Dis- 
iict Council objected was that the road was not wide enough. 


The opposition of the Newton-in-Makerfield District Council was 


frst gone into, and after evidence bad been called, a clause was 
agreed to which provided that the company should widen Mil] Lane, 
the road in question, provided that the owners agrecd to sell, and 
they should level the roadway under the western arch of the railway 
bridge and put a footpatir there. 

Mr. Moox then explained matters with regard to the proposal of 
the Tramways Committee to supply electrical energy in bulk. The 
Act of last year, he said, put upon the company the obligation of 
lighting the streets with electricity through which their tramways 
based, and a clause was inserted protecting the local authority from 
sty competition by the company in the supply of electricity. 
Everyone supposed, therefore, that under their Act, the company 

power to supply electricity to authorised distributors if they 
applied for it, otherwise it would have been quite unnecessary to 
wert in the Act a protection to the local authorities against com- 
petition, Bat doubts had arisen as to whether the Act did not 
eae! confer that power upon the company, and so in the present 

ill a clause was introduced making it clear that they had such a 
power. They were under an obligation to light the streets of the 
85 local authorities through whose districts they passed, and 

* local authorities themselves desired that they should be in a 
Haga to take electricity in bulk from the company for the purpose 
» either using it themselves or distributing it to their customers for 
pating, power, or for other objects. This proposal was made in the 

as it went to the House of Lords, but on the objection of the 

n cachire Electric Power Company that the tramways company 
fre seeking to obtain all the privileges of a power com- 

Cu. eagle any of its liabilities and restrictions, the 
the ittee, at the suggestion of the promoters, put upon 
n all the obligations which the Lancashire Power Company 


THE ELECTRICAL REVIEW. | 7 


sm 


were under, with the exception of the one limiting the dividend. 
The restrictive and protective clauses embodying the decision of 
the House of Lords Committee were now in the Bill, but the Power 
Company still opposed them in regard to this proposal to supply 
the local authorities. The opposition came with a bad grace from 
the Power Company which had statutory authority to supply the 
whole of Lancashire south of the Ribble, except certain large towns 
like Liverpool, Manchester and Stockport, because when they were 
before Parliament last year they professed themselves willing to 
meet all and any competition which might be brought against them. 
It seemed strange in face of this profession that they should now 
come forward and complain of the application of the Tramways Com- 
pany. The Power Company had not yet raised their capital or done 
anything to carry out the powers conferred upon them, and what 
they were really asking the Committee was to prevent anybody from 
obtaining sanction to supply electrical energy in bulk in this area 
because hereafter at some distant date they might, if they got their 
capital and carried out their works, desire to supply electricity 
themselves. A weaker case of opposition did not often come before 
a Parliamentary Committee. | 

Sir J. WꝭILLOxX, M.P., chairman of the South Lancashire Tram- 
ways Company, formally corroborated counsel's statement. 

In cross-examination by Mr. PEMBER, the WiTNEss said that their 
tramways took them over a very large area of the Lancashire 
Electric Power Company's district of supply. The Act of last year 
was not primarily for the supply of electricity. He was also chair- 
man of the South Lancashire Electric Traction and Power Com- 
pauy, Limited, and of the South Lancashire Light Railways 
Company. In the case which had elapsed since the passing of the 
Bill incorporating the South Lancashire Tramways Company they 
had let contracts for the coustruction aud complete equipment of 
the line which ran through the heart of the district, and constituted 
practically half the scheme contemplated under the Act. 'The sum 
represented by the contracts which had been let was, he should say, 
between £150,000 and £200,000. It had been found that the South 
Lancashire Light Railway Company aud the South Lancashire 
Tramways Company could not be effectively and economically 
administered except by fusion, and so they were merged into the 
South Lancashire Electric Traction Company, which company was 
carrying out the works authorised by the Act of last year. 

Further evidence was given by Mr. Schofield, clerk to the 
Atherton District Council, Mr. J. M. Percy, chairman of the Ince 
Council, and Mr. Mandell, C.E., in favour of the Bill. 


On 26th ult. Mr. WALLER was recalled with reference to the 
petition of the South Lancashire Electric Power Company, and 
said he relied upon Clause 42 of the Act of last year giving them 
power to transmit electrical energy, and Clause 85, put in at the 
instance of the local authorities, which prevented them supplying 
without the consent of the local authorities. On this clause they 
had taken counsel's opinion, which was favourable to their claim. 
that the Act of last vear gave them power to supply electric energy 
in bulk. He certainly thought it would be a public advantage if 
the Tramway Company were able to supply the district iu competi- 
tion with the South Lancashire Electric Power Company. The matter 
of electric supply was distinctly before the House of Lords, and the 
question was asked whether they were prepared to accept the 
liabilities and restrictions of an electric light company. Mr. 
Balfour Browne agreed to do so except with revard tothe limita- 
tion of dividends, which, he pointed out, could not be expected, 
seeing that the electric light supply would be a small part of the 
business. If the Tramway Company could supply the energy at a 
cheaper rate than the Power Company, it must be an advantage to 
the public. 

In reply to Mr. Pemper (for the Power Company) Witness said 
that neither in the opening speech of counsel nor in the evidence 
called by the company in the Bill of last year was the matter of the 
supply of electric energy iu bulk mentioned, and he did not know 
ot any tramway company which had got such powers. Theirs, 
however, was an exceptional system of tramways running through 
the districts of many local authorities, and some of the local autho- 
rities desired that the company should have the powers. It was 
quite a novelty. He took it, however, that it was clearly under- 
stood by the promoters of the South Lancashire Power Bill that 
there was to be no monopoly, and Mr. Gripper, one of the pro- 
moters of that Bill, said they were uot afraid of competition. 

This concluded the evidence for the promoters. 

Mr. PEwxBER, K. C., addressed the Committee on bebalf of the 
South Lancashire Power Company, and said he did not propose to 
call witnesses because it was entirely a matter of argument. He was 
there to ask that the electric clauses of the Bill should be struck out 
—he meant the clauses which gave the tramway company power to 
supply electricity in bulk to other parties. He ventured to say that 
they were not clauses which were likely to commend themselves to 
Parliament. The propcsals of the South Lancashire Power Com- 
pany were considered last year by a hybrid Committee presided 
over by Sir James Kitson, and all the electric power Bills of the 
session were referred to that Committee except the North Metro- 
politan Power Bill It was only by accident that this Bill was left 
out, but the Committee which considered it refused to give their 
decision until Sir James Kitson's Committee reported. Had the 
Bill of the South Laucashire Tramways Compauy not been con- 
sidered to be a tramway Bill pure and simple, there was not the 
slightest doubt but that it would have been before Sir James 
Kitson's Committee. There was no reference to the supply of 
electricity when the Bill was deposited, and it was obvious that there 
was no such intention. He would like to ask if Sir James Kitson 
had the slightest idea that when he was considering the Bill of 


8 | THE 


ELECTRICAL REVIEW. 


[Vol. 49. No. 1,232, Jorv 5, 1901, 


the South Lancashire Company, there was another Bill which pro- 
posed to supply electricity in bulk in the same area. The Clause 85 
was put in to enable clever gentlemen to say they had full lighting 
powers. He contended that Clause 42 was put in to givethe com- 
pany power to light their standards not for public lighting, but 
simply to prevent them being a danger to traffic in the street. It 
was untrue to suggest that there was anything in the Bill of last year 
giving power to supply electricity to third parties. He quite 
admitted that the essence of the Electric Lighting Acts was that of 
competition, but the meaning of the Act was that if it was expedient 
that another purveyor of electricity should come into a district the 
fact that the existing purveyor had an order was to be no bar. 
But in this case no necessity was shown, and it; would be grievously 
unjust to the Lancashire Power Company if it was allowed. In the 
present state of electrical enterprise he did not suppose his company 
would for one moment have taken the Bill if they had thought another 
company would have been allowed to come in and take the fat parts of 
the district. As it was he had not the slightest doubt but that the 
promoters of the Bill that year would seriously hamper and delay the 
South Lancashire Power Company raising its capital. His company 
had been twitted with not having raised capital, but there was no 
foundation for such an aspersion, because of course they did not 
raise capital till they knew how to apply it, and they first of all had 
to get people to agree to take a supply. The tramway company 
was in a different position, and had raised its capital for tramway 
purposes. 

Mr. Moon: It was raised on the prospectus. 

Mr. PEER said the evidence was that it was to make certain 
tramways. Proceeding to deal with the question of promotion, Mr. 
Pember pointed out that last year when the Tramways Bill was 
before Committee one of the witnesses stated distinctly that there 
was no intention of transferring their powers. He thought, however, 
that the Committee would come to the conclusion that there had 
been a very strong transfer, and he ventured to say Parliament did 
not like these transfers. They had heard that the tramways and 
light railway companies were to be handed over to this joint stock 
conan: which got 50,000 preference shares and 250,000 ordinary 

es. 


Mr. Moon said no other ordinary shares could be issued. 

Mr. Moon pointed out that as a precedent to the Committee the 
Falkirk Tramways Bill was now awaiting the Royal assent. That 
Bill, which was heard at Edinburgh under the new Act, allowed the 
tramway company to supply electricity in bulk to the local 
authority. : 

The CHarRMAN asked if Mr. Pember contended that the power 
company had not had reasonable time to show what they could do. 

Mr. Pauper: Yes. 

The CHAIRMAN: And you ask us to strike out the electric clauses 
in the Bill. Ifthese clauses are struck out and your company does 
nothing for the supply of electric energy for years to come, would 
not the district be placed in a difficulty? 

Mr. PEMBER replied that that could be said of every district in 
which Power Companies had obtained powers. 

The Committee decided to confer together in private on the 
question. 

On the parties being readmitted to the committee room, the 
CHaIRMAN asked if the Tramway Company had the power to 
provide electricity £or their own use. 

Mr. Moon said they had, and also to light the streets through 
which their tramways passed. 

The CBaIRMAN: That being so, and in view of the Lancashire 
Electric Power Act of last year, the Committee feel that they must 
for the present defer the granting of powers for supplying 
the public with electrical energy, to the South Lancashire Tram- 
ways Company. Should the Lancashire Electric Power Company 
fail to commence their works substantial within two years from 
the passing of their Act then a new situation will have been created 
which will be suitably dealt with when it arises. 

Mr. 8. Pors, K.C., on behalf of the National Telephone Company, 
then addressed the Committee and asked that the company should 
be offered further protection thau that proposed in the Bill against 
danger to their wires. He said that a tramway company of 
necessity used a current and carried it in their ordinary wires which 
was dangerous to the public, and accordingly the Beard of Trade 
provided that they should effectually keep and maintain a guard 
wire in order that there might be no danger of other wires coming 
in contact with theirs, and being rendered dangerous. If that were 
Gone no danger could arise, but it undoubtedly sometimes 
happened that a tramway company did not perform their duty, and 
that a guard wire either through wear or other cause, failed to prevent 
a falling wire coming into contact with the trolley wire. In that 
case the current which was dangerous in their wire, and which 
would not hurt anybody if it were kept in their wire, passed into 
the smaller wire and became a danger to the public. At Liverpool 
the Telephone Company had its wires across the street, and by a 
decision of a court of law, it was entitled to do that. The telephone 
wire was a small wire, and the electric current which was of so slight a 
tension as to be perfectly innocuous. At Liverpool there were not 
only telephone wires, but there was another wire, which, 
for Corporation tramway parposes, conveyed a current at 
high tension, and which, 
the public. The telephone wires at Liverpool gave way 
overhead, and falling, came into contact with the wire of the Cor- 
poration. Thereupon a current which was not extant in the tele- 
phone wires, but was extant in the tramway wires, was conveyed 
along the telephone wires, and coming in contact with people, 
caused injury, and proved, in one case, he believed, fatal to life. 
The effect was that the parties who were injured sought their remedy 
from the Telephone Company, although they had no control over the 


if liberated, became a danger to 


dangerous or fatal agency which did the mischief. But, acting 
upon advice, the Telephone Company paid what damages were 
sought against them, because they, being the immediate agency of 
the mischief, felt that the fall of their wires might be held 
to be the direct cause of the mischief. The result was 
that the case was not taken to a court of Jaw. The Tele- 
phone Company paid the damages, and the result was that they 
were subjected to this extraordinary state of things, that they 
could not recover against the Corporation because they were 
equally with them tort feasors. But that was exactly the mischief 
which the petitioners wished to protect themselves against, and the 
clause they proposed for insertion in the Bill was as follows :— 
„Where the company place any electric line above ground, they 
shall, notwithstanding anything contained in this Act, or in any Act 
incorporated herewith, be responsible for all damage and injury 
caused by the escape of their electric current through any wire or 
apparatus of any other party, and the owner and user of any such 
wire and apparatus shall not be liable for any injuries caused by 
the escape of such electric current through his wire or apparatus, 
unless it be proved to the satisfaction of a court of competent 
jurisdiction, (1) That the escape of such current was due to the 
wilful default of the person by, or through whose wire or apparatus 
such current escaped; or (2) that the person by or through whose 
wire or apparatus such current escaped, was also using a dangerous 
electric current." The contention was that were the mischief could 
only be caused by the liberation of a dangerous current, the person 
using that dangerous current, and not protecting it, should be liable 
for the mischief caused by its liberation. The telephone wires were 
perfectly harmless, and if, in consequence of the tramways company 
not properly guarding their current, the telephone wires became 
dangerous, the "Telephone Company ought not to be the party 
responsible for it. 

Mr. Moon said the effect of the proposed clause would be that, 
however negligent the Telephone Compauy might be in the main- 
tenance of their wires, the Tramways Company were to be liable. 
If it was only a question of the Tramways Company being bound to 
maintain a guard wire, he should not object to a clause which 
would throw upon them the obligation to pay damages for acci- 
dents which resulted partly from the negligent maintenance of 
their guard wires. 

After further argument by Counsel, the Committee adjourned 
and left it to the parties to bring up a clause which might be 
arranged between them to deal with the matter. 


Ata further sitting of the Committee, Mr. Forpes LANCASTER, 
who represented the National Telephone Company, said that they 
had been unable to come to an agreement with the tramway com- 
pany as to the liability for escaping electric currents.- The clause 
he submitted to the tramway company was as follows :—“ If the 
tramway company place any electric line above ground, the National 
Telephone Company, Limited, shall not be liable for any damage 
or injury which may be caused by the escape of electric current 
from the company’s said electric line through any wire or apparatus 
of the National Telephone Company, uuless it be proved to the satis- 
faction of a court of competent jurisdiction that the escape of such 
current was due to the wilful default of the National Telephone 
Company." 

Mr. Moon, for the promoters, argued that the proposal was more 
important than it seemed, because if the telephone company got 
their clause inserted they would try and get it inserted in every 
tramway Bill brought before Parliament. In this case the tramway 
company had, as a matter of fact, a perfectly innocent trolley wire, 
and so long as it was not interfered with through the negligence of 
others outside the company no damage was done. It would be by 
the falling of a telephone wire that a connection would be formed 
likely to cause damage. Was it not a perfectly fair solution of the 
difficulty that if both parties were found to have been negligent 
they should jointly pay for the results? The clause he would ask 
the Committee to accept was as follows :—'' If the Tramway Company 
have failed to provide and maintain such guard wires and apparatus 
connected therewith as may be prescribed by the Board of Trade 
regulations, and injury or damage is caused by the escape of their 
electric current through any wire of the National Telephone Com: 
pany, Limited, the company and the National Telephone Company 
shall be jointly liable for any damage which may be recovered, except 
in cases in which the injury or damage is caused without any 
negligence on the part of the Telephone Company, provided that 
the Telephone Company shall repay to the tompauy the cost of 
providing and erecting any guard wires and apparatus connected 
therewith which may be rendered necessary by the egection of any 
telephone wires after the passing of this Act." 

The room was cleared and the Committee conferred in private. 

On the parties being re-admitted the CHaAIRMAN said :—The Com- 
mittee have carefully considered the two clauses, and the one they 
prefer, as altered by the Committee, reads as follows:—“If the 
Tramways Company places any electric lines above ground, the 
National Telephone Company shall not be liable for any damage or 
injury which may be caused by the escape of electric current from 
the company's said electric line through any wire or apparatus of 
the National Telephone Company, unless it be proved to the satis- 
faction of & court of competent jurisdiction that the escape of such 
current was due to the default or negligence of the National Tele- 
phone Company, in which case the companies sball be joíntly 
liable." 

The clause was added to the Bill, and the other clauses having 


been gone through, the measure was ordered for report to the 
House. 
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THE ELECTRICAL REVIEW. 


METROPOLITAN District RAILWAY. 


Sm J. KENNAWAY'S Committee resumed the consideration of the 
Metropolitan District Railway Bill on 27th ult. 

Mr. PEMBER announced that the London and North-Western 
Railway Company were not appearing against the Bill. 

Col. MELLOR was recalled with reference to the evidence of Mr. 
Forbes, and said that the Joint Committee on Traction of the two 
companies worked loyally together, and had practically agreed upon 
the Ganz system, until Mr. Yerkes came upon the scene with the 
attraction of his million sovereigns. Then Mr. Forbes said 
the new system of the American syndicate would be applied to the 
District Railway and to those lines on the inner circle belonging to 
the District Railway. Mr. Forbes announced to his shareholders 
that £400,000 would be allocated top the erection of a generating 
station on land belonging to the District Company at a cost of 
£400,000, but the Joint Committee had already a tender for the 
erection of a station for £200,000. The Metropolitan Railway 
protested against any system being forced upon them which would 
put them to grievous expenditure. 

In cross-examination, Witness said the Ganz Company only 
tendered for the inner circle. Mr. Forbes, he submitted, had no 
idea, until Mr. Yerkes appeared, of adopting any other system 
than the Ganz system. He was advised that the cable of the Ganz 
system, if fractured, ceased to be a live cable. He, believed that it 
was true that the direct current system was the system adopted by 
the majority of railways. The Ganz system was a new system, but 
it was not to be supposed they had reached finality in electrical 
matters; under the tender of the Ganz Company the two railways 
were to find the land for the generating station. He agreed that 
there was great urgency for the two lines to be electrified, for the 
Metropolitan Railway Company had been hit harder than the Dis- 
trict Railway by the opening of the Central London Railway. 

Mr. Pswsep asked witness whether he would be satisfied if they 
left out of Clause 13 the words “system to be prescribed by the 
—— 

ITNESS said he would like time to consider that, as the matter 
was important, and went to the whole gist of the question. 

Mr. Peper said that was his desire that they should go into the 
gist of the whole matter. His suggestion was that the preamble 
should be amended, and the following clause inserted :— 

"Be it therefore enacted that notwithstanding anything con- 
tained in the above-mentioned Act, or in the Act of 1897, or in the 
Act of 1900, or in the Metropolitan Railway Act of 1898, unless 
within one month after M seul of this Act the company and the 
Metropolitan Company shall have agreed to adopt the same system 
for the working by electrical power of the portions of their respec- 
tive railways forming part of the inner railway, and also for the 
working by electric power of the City lines and extension railway, 
either company may refer the question to the Board of Trade, who 
shall forthwith hear the parties and determine what system of elec- 
trical working shall be applied to the portion of each company's 
railways forming part of the inner circle railway, and also the City 
lines and extensions railways, and each of the two parties are 
hereby required forthwith to apply such system to such portions of 
their respective railways forming part of the inner circle railway, 
and the two companies are hereby required forthwith to apply such 
system to the City lines and extensions railways.” 

The CHAIBRMAN said it would be well to adjourn the Committee, 
to that both parties conld come to some agreement. 

Mr. FagEMAN indicated that even if an agreement was arrived 
at, he did not think the clause suggested would be acceptable. 

Mr. PEAR was asked for the terms of agreement with th 
London and North-Western Railway, and read the agreement, 
which was to the effect that the gauge should be such that the 
North-Western Company could run their trains over the lines, but 
that any expense they were put to in altering their rolling stock 
should be borne by the two companies. 

The Committee then adjourned till Friday. 


On 28th ult. the hearing was concluded. 

Mr. Pampas, K. C., said his clients (the District Company) and the 
Metropolitan Company had met since the Committee adjourned 
and considered the clause which he submitted and read at the pre- 
vions sitting. There were two points of disagreement. In the first 
Place, the Metropolitan Company objected to having to arrive at a 
conclusion aa to the method of traction to be used within a month 
of the passing of the Bill, as was suggested by the clause read on 
Thursday ; and, in the second place, they wished to have a special 
tribunal to consider the system to be adopted, which should consist 
of two electrical engineera, one each appointed by the parties, and 
Lord Shand, or some other person to be appointed by the Lord 
Chancellor. It was suggested by tbe Metropolitan Company that 
the period of consideration should be four months, but seeing that 
both the companies were losing heavily each week, the District 
Company thought that was too long, and as a compromise they 
suggested two months. The District Company, however, considered 


that the Board of Trade would be the most fitting tribunal to decide 


the question at issue. 
Ted Fazruas, K. G., admitted that the two parties had discussed 
e matter in a friendly way, but pointed out that there were 
dian matters at, issue, and he contended that the clause which had 
1 by Mr. Pember was too one-sided for the Metro- 
» Company to accept. What the District proposal amounted 
5 if the two parties did not agree within two months 
10 10 gus oftraction to be adopted, then the Board of Trade 
believed called in to decide for them. The Metropolitan Company 
the Nig aa Ganz system to be the best, but they also believed that 
te of Trade were not prepared to accept it until it had been 
perimentally tried on the Metropolitan Railway, and it was 


impossible that this could be done within one month. It would 
thus be seen that it would be a farce to go to the Board of Trade, and 
what the Metropolitan Railway wanted was a tribunal presided 
over by a qualified man with an open mind, and it was to that end 
that they suggested Lord Shand. 

Colonel MELLOR was recalled, and stated that Mr. Forbes bad 
repeatedly stated at meetings of the Metropolitan District Railway 
Company that the Board of Trade would not accept the Ganz 
system, and therefore it seemed a farce to snbmit a great question 
of that kind to a body which had prejudged the question. 

The CHAIBMAN stated that the Board of Trade were prepared to 
accept the responsibility. 

Witness was questioned by Mr. PEMBEB as to whether he wished 
it to go forward that he believed the Board of Trade were not 
impartial, but be refused to go so far as that. All he would admit 
was that the Metropolitan Company did not wish the Board of 
Trade to be the arbitrators. 

After further discussion, the CHAIRMAN said the matter had been 
fully considered by the Committee, and what they suggested was 
that the Board of Trade should be invested with jurisdiction to 
appoint a referee to hear the parties and make a report to them, 
and then the Board of Trade would decide as to which system 
should be adopted on the undertakings of both companies. 

Mr. FgEEMAN thought this would open the way to an arrangement, 
but pointed out that the referee ought not to be an electrical expert, 
as all the experts had made up their minds they wished to have 
some one not committed to a scientific opinion. 

The CHAIRMAN thought that the Board of Trade would be able to 
appoint someone who would be agreeable to the Metropolitan 
Company. 

The Commrrres then adjourned for consultation to take place with 
the Board of Trade. 

Later in the day the proceedings were resumed, when the 
CHAIRMAN announced that the preamble of the Bill had found to be 
proved, subject to the insertion of a clause he would read. Before 
reading the clause he had to express, on behalf of the Committee, 
their gratification that it had been decided to substitute electric 
traction on the underground railways, and it was hoped that, as the 
result of the proceedings in that room, it would mean the ultimate 
bringing of the companies under one control. The Chairman then 
read the following clause, which the Committee proposed to 
insert :— 

* Be it therefore enacted that notwithstanding auythiug contained 
in the above-mentioned Act, or in the Act of 1897, or in the Act of 
1900, or in the Metropolitan Railway Act of 1898, unless within one 
month after the passing of this Act thc company and the Metro- 
politan Company shall have agreed to adoptthe same system for tho 
workiug by electrical power of the portions of their respective rail- 
ways forming part of the Inner Circle Railway, and also for the 
working by electric power of the City Linesand Extension Railways, 
either company may refer the question to the Board of Trade, 
whereupon the company shall declare and submit the system which 
each desires to adopt, and the Board of Trade shall appoint a special 
tribunal consisting of an arbitrator (not an electrical engineer) and 
two engiueers, one appointed by each company, to hear evidence 
and report to the Board, which will determine what system of elec- 
trical working shall be applied on the portion of each company's 
railways forming part of the Inner Circle Railway and also the City 
Lines and Extensions Railway, and each of the two companies are 
hereby required forthwith to apply such system to such portions of 
their respective railways as form part of the Inner Circle Railway, 
and the two companies are hereby required forthwith to apply such 
system to the City Lines and Extensions Railways." 

The clauses were thon adjusted and the Bill ordered to be reported 


to the House. 


CLEVELAND AND DuRHAM ELECTRIC POWER Bitci. 


Tars Bill came before a Select Committee of the House of Lords 
on 28th ult., presided over by Lord Brougham. 

Mr. BALFOUB Brownz, K. C., who, with Mr. Russell, K. C., and 
Mr. Talbot, represented the promoters, explained that the object of 
the Bill was to incorporate the Cleveland and Durham County 
Electric Power Company, and to confer on them powers to supply 
electrical energy, chietly for power purposes, to anyone within the 
district who was willing to take it. The main dispute in the case 
would turn on the opposition of the opposing boroughs who, though 
they did not actually object to the principle of the Bill, asked for 
special protective clauses which the promoters were not inclined to 
give. "There were a considerable number of works in the towns 
specified which were in favour of obtaining a supply of elec- 
tricity from the Cleveland and Durham Company. There 
was no opposition on the part of the County Councils 
of either of the counties affected or from the various Urban Dis- 
trict Councils of Lofthouse, Redcar, Ormesby, &c. The Consett 
Ironworks (Pease and Partners) with a subscribed capital of 
£20,350,000, and a large number of people in Middlesbrough and 
other places, representing a total capital of £25,540,000, had peti- 
tioned in favour of the Bill, the case of which was very simple 
It was promoted entirely by gentlemen carrying on industrial enter- 
prises in the district who suffered very acutely at the present time 
from the competition of America and Germany, and who were con- 
vinced that everything possible must be done to cheapen production 
if they were to hold their own. In order to facilitate the promo- 
tion of the scheme, a preliminary company had been formed, and a 
sum of £25,000 had been subscribed for the purpose of carrying the 
Bill through Parliament. The contention of the opposing boroughs 
which had not been acceded to by the Committee of the House of 
Commons, who approved of the scheme, was that they should have 
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an absolute veto on the supply by the company of electrical energy 
within the limits of the municipal boundaries. 

The CHAIRMAN: As I understand, you desire to enter into com- 
petition with the Corporations of the opposing boroughs for the 
supply of electrical energy for power purposes only ? 

Mr. BALTOUB Browne: Yes, my lord, subject to the approval of 
the Board of Trade. 

The CHAIRMAN: You do not seek to enter into competition with 
them as regards the supply of electrical energy for lighting 
purposes ? 

Mr. BatFrour Browne: No. 


Local evidence having been given in favour of the Bill, the Com- 
mittee adjourned. 


YORKSHIRE ELECTRIC POWER BILL. 


Tus Yorkshire Electric Power Bill came before the Examiner in the 
House of Lords on 27th ult., and Standing Orders were found to be 


complied with. The Bill will now go for second reading in the 
House of Lords. 


MANSFIELD CORPORATION BILL. 


Tan Mansfield Corporation Bill, which has passed the House of 
Commons, came before Lord Morley's Committee of the House of 
Lords on Unopposed Bills on 27th ult. Amongst other things, the 
Corporation is authorised to construct a refuse destructor and 
generating station, and to supply electricity in bulk outside the 
borough to local authorities or for traction purposes. 


GLASGOW CORPORATION BILL. 


TME Glasgow Corporation (Tramways and General) Bill, which, under 
the Private Legislation Procedure (Scotland Act, 1899), came before 
the Secretary for Scotland in Glasgow, was before the Examiner in the 
House of Commons on 27th ult. for proof of compliance with stand- 
ing orders. The Bill authorises the Corporation to make a number 
of new tramways. Power is also given to borrow money for electric 


lighting purposes. Standing orders were found to have been com- 
plied with. 


STALYBBIDGE, HYDE, MOSSLEY AND DUKINFIELD TRAMWAYS AND 
ELECTRICITY BOARD. 


THE Stalybridge, Hyde, Mossley and Dukinfield Tramways and 
Electricity Board Bill, which has passed the House of Commons 
and which provides for the various local authorities mentioned 
forming a Board to carry out electric tramway and lighting works, 
was before the Examiner of the House of Lords on Monday for 
proof of compliance with Standing Orders. Standing Orders were 
found not to have been complied with, and accordingly the Bill 
will go before the Standing Orders Committec, and a petition pre- 
sentcd for the suspension of Standing Orders. 


LEGAL. 


Foore & MILNE v. SILCOCK. 


Mr. Justice RrbLhr, sitting in the King's Bench Division on Wed- 
nesday last week, had before him the case of Foote & Milne v. 
Silcock. Plaintiffs are a firm of electrical engineers, carrying on 
business at 66, Victoria Street, Westminster, and the claim was for 
£100, the amount of an unpaid bill with interest, which had been 
given by the defendant, Mr. W. G. Silcock, in connection with some 
electrical work carried out at the Star and Garter Hotel, Putney, 
and flats adjoining. Defendant, who was engaged in building the 
hotel and flats in question, pleaded that the plaintiffs had not com- 
pleted the work under their contract, and that consequently con- 
sideration for the bill failed. 

Mr. Rawlinson, K.C., and another appeared for the plaintiffs, 
and Mr. T. Terrell, K.C., and Mr. C. C. Scott for the defendant. 

The signature on the bill being admitted, 

Mr. TERRELL opened the defendant's case. He said that Mr. 
Silcock was building this hotel and a considerable block of 
flats at Putney. Originally tenders had been sought for engines, 
dynamos, wiring—in fact, for thc complete installation, but the pro- 
posals were modified, and the plaintiffs, on June 13th last year, by 
letter, contracted to supply only the necessary mains, distribution 
boards, switches, wiring, &c., for 440 lamps for a sum of £475, or if 
they werc to do the cutting away, £485. The terms of payment by 
the contract were to be by acceptances at three months, to be given 
when work of the value of the acceptances asked for was done, and 
it was further provided that ''for the purpose of calculation, the 
value of the work done, the branch wiring shall be taken at 19s. per 
light." What the plaintiffs had not done was: (1) They had not 
put in seven distribution boards to go with the mains, the value of 
which was estimated by defendant's electrical engineer at £51 2s.; 
(2) they had not put in 76 lights, which, at 19s. per light, making 
allowance for the mains laid, left work value about £58 18s. to be 
done. Other parts of the work not absolutely completed would cost 
£7 108., and there was a switchboard for the assembly rooms which 
would cost £3. Also there were six arc lamps with brackets and 
fixing, which would cost £57, and the wiring and boards for the 
eame, £6, yet to be put in. What the plaintiffs had done beyond the 


contract was to put in extra lights, which, at 19s. per light, would 
amount to £53 4s. Taking the balance of the account, the plaintiffs 
had actually work done representing £344, und they had already 
been paid £380, not counting the £100 on this bill now sued for, 
and in respect of which his case was they bad not done the contract 
work which alone made the money due. 

Mr. RawLINSON, K. C., for the plaintiffs, said the fallacy in his 


. friend's argument was that the work was not complete. Plaintiffs 


were ready and willing to complete the entire work as soon as they 


had been paid as under the contract, viz., 19s., in respect of the 


branch wiring of each light. They had put in 476 lights, on each 
of which the payment of 19s. was due. 

Mr. Justice RipLEv: Unless you can show, Mr. Terrell, that the 
work has not been done, I do not see that you have any answer to 
the case. i i 

Mr. TERRELL pointed out that the mains were not complete, nor 
the distribution and switchboards. Was he to pay the entire con- 
tract price—which this 19s. per lanıp worked cut to—when the work 
had not been done, but only half done, merely because plaintiffs 
had put in the branch wiring ? 

Mr. Justice RIDLEY: Yes; that is what the contract says. You 
may have made an improvident bargain, but there it is. 

Mr. TERRELL argued that the construction his Lordship was 
putting on the contract was an improper one, and gave the plaintiffs 
right to payment for the entire contract, thovgh they had completed 
only a part of it. 

Mr. Justice Riptey: I think he is entitled to say: I have done 
the branch wiring of so many lights, therefore you must give me 
the full amount.” 

Mr. TERRELL: That means I have got, in your Lordship's view, 
no defence. 

Mr. Justice RipLey: That is so. 

Mr. Foore, one of the plaiatiffs, was put in the witness box; but 
the case was decided on the point of law on the construction of the 
contract, and his Lordship entered judgment for the plaintiffs for 
£100 and costs. 

In a second action in respect to a bill of exchange for £30, 
judgment was also given for the plaintiffs. Execution was stayed 
with a view to appeal on the money beiog brought into Court. 

Mr. RAwLINSON observed that his clients were willing to complete 
the entire contract work in a fortnight, on receiving payment of the 


.amount due. 


CAMERON GRAHAM v. THE NaTIONAL TELEPHONE COMPANY. 


At Brompton County Court on 28th ult., before Judge Stonor and 
a jury, Mr. John Cameron Graham, barrister-at-law, residing at 20, 
Eldon Road, Kensington, brought an action against the defendants, 
the claim being for damages for alleged breach of contract. Mr. 
J. Lawless, counsel, appeared for the plaintiff, and Mr. Compton 
Smith, counsel, defended. Mr. Lawless explained that his client 
had paid the defendant company at the rate of £12 per annum for 
the use of a telephone, the working of which, however, had proved so 
unsatisfactory, that he felt justified in claiming the return of 
£6 15s. as damages for breach of contract. The plaintiff 
stated that in February, 1899, the company put up a tele- 
phone at his chambers, 2, Gardens Court, Temple, and 
another at his residence at Kensington. Almost from the first 
the working of the telephone at the house was unsatisfactory. 
After plaintiff had explained in detail the numerous difficulties 
which arose when he wanted the exchange to put him “through,” & 
good deal of other evidence was called, after which the judge, in 
directing the jury, said it was for them to consider whether the 
defendant company had fulfilled their contract to give the services 
of the telephone to the plaintiff, and if not, whether there had 
been such a breach of the contract as to justify the claim for 
damages. 

The jury returned a verdict in favour of the plaintiff, assessing 
the damages at £5. 

His Honour gave judgment accordingly. | 

Mr. LawLEss asked that, as the case was one of considerable 
public importance, the coste might be upon the scale above £10, and 
bis Honour assented. 


RipLEY v. THE WINDBRMEBE DISTRICT ELECTRICITY COMPANY 
LIMITED. 


In the Chancery Division on 28th ult. before Mr. Justice Kekewich, 
Mr. WARRINGTON, K. C., said he had a motion in this matter by 
which the plaintiff sought to restrain by injunction a nuisance by 
smoke and vibration. There was really no question to be determined 
except one of fact, and he suggested the case was one for a speedy 
trial. 

Mr. P. OGpEN LawRENCE, K. C., for the defendants, said there 
might be a defence in law, but he was not at present fully instructed. 
The defendants’ works had been going on for a very long period. 

Mr. Justice KEK wick said that when the parties were ready he 
would give leave to apply to fix a day for the trial. 


Municipal Directory,— Messrs. P. S. King & Son, of 
Westminster, have published a new year book for 1901—1902 with 
the title of “ Local London." A copy of it is now before us. It is 
a municipal directory for the metropolis and suburbs, or '' greater 
London," and is certainly compact and cheap (6d. net). 'Those who 
want at hand a convenient reference book relating to allthe public 


authorities and departments in this important area, will find Local 
London ” a useful publication. 
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IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS.* 


By WILLIAM J. HAMMER. 


(Continued from Vol. 48, page 949). 


Tus Steam ENGINE AND ITS COMPETITORS. 


M. Berthelot, the chief chemist of France, and member of the 
Prench Academy to represent science in that body, has recently 
declared himself against the utilisation of steam, which, he 
declares, is already becoming obsolete, and gives it as his opinion 
that the future of motive power belongs to gas and petroleum, and 
that the steam engine will be relegated to museums where other 
ah di curiosities from the Stone Age down are collected. 

Ia mber last, in opening a discussion on Mr. H. A. 
Humphrey's important paper, entitled “Power Gas and Large Gas 
Engines for Central Stations," delivered before the Institution of 
Mechanical Engineers of Great Britain, Dr. Mond, the well-known 
chemist and inventor of the Mond gas process, stated that the 
paper which had been presented appropriately marked the closing 
century of steam as a motive power and the opening of a century 
of gas as a motive power. 

The author, while in London several months ago, in speaking 
upon this subject with Prof. John Perry, F. R. S., and asking for an 
expression of his views, was told by Prof. Perry that with the 


development of large types of gas engines there was no doubt in 
his mind but that the steam engine would ultimately be very largely 


supplanted. 

In to a request for an opinion upon this subject, Prof. 
R. H. Thurston has sent the author a letter, which, by reason of its 
very great interest, is published in extenso :— | 

" IrHaCA, N. X., February 22nd, 1901. 
“Mr Wotuw J. Hamer, New York. 

“My dear Mr. Hammer,—Yours of the 21st is received inquiring 
about the relative efficiency of the steam and the gas engine. 

“The best work to date is practically the same for both engines. 
Fach has delivered the net horse-power with a consumption equiva- 
lent to about 1. Ib. of good coal. The consumption of such fuel for 
efficiency unity would be about one-fifth of a pound per horse-power, 
and these engines have thus both attained an efficiency between the 
oval pile and the point of delivery of about 20 per cent. 

"The steam engine has attained so nearly its limit that further 

under commercial conditions would seem to be likely 
to be hereafter very slow and to be dependent mainly upon the 
possibility of increasing the thermodynamic efficiency by extending 
the thermodynamic range of working temperatures. In the steam 
engine this range may be increased either by still further increasing 
the working pressure at the boiler or by superheating the steam, or 
by both expedients combined. Higher pressures are coming to be 
available, with progress in the construction of high pressure, 
presumably water-tube boilers, and we have in Sibley College 
work employed over 1,000 lbs. without special difficulty, and I have 
no doubt that we can quite as well as did Perkins two generations 
ago, tse pressures of 2,000 lbs., and probably more. We are now 
beginning to find practical methods of construction and use of 
superhesters for ordinary pressures, and I have little doubt that we 
will be able to superheat steam of those higher pressures in course 
of time. These improvements should permit the increase of 
ellciencies by something like 50 per cent., and bring the consump- 
tion of fuel down to three-fourths of a pound of good fuel per horse- 
N and perhaps within the next generation, if not within 

n yesre. 

“Iam not prepared to say what should be hoped for with the gas 
engine; but the indications at the moment would seem to be that, 
M ve have a very much larger opportunity to reduce wastes that now 
characterise the gas engine than to extinguish those affecting the 
team engine, more should be d from the coming years with 
the former than with the latter. The gas engine has only now come 
to be a formidable rival of the steam engine, and is gaining upon it 
rapidly. The deduction seems fair, therefore, that the next few 
years should see the gas engine so much improved as to permit it, 
for many places snd purposes, to become a snccessful rival. In some 
directions, as at sea, in the locomotive, and perhaps in some other 
departments, it is possible that steam may continue to hold its place 
unchallenged, but this is by no means certain. 

It is unquestionably the fact that to-day the gas engine is 
steadily overbanling the steam engine, and as steadily displacing it 
1 directions. I think it extremely possible that it may 

imately displace it very largely, but I think that the steam 
engine is likely to hold a place among economically available prime 
movers for a long time to come, and no one can say what may be 
&iticipsted to follow its further improvement by effectively combin- 
ing a maximum range of pressure and a maximum range of 
i rina temperature, the one giving maximum mechanical 
ien and the other maximum thermo-dynamic, the combina- 
it yielding what is the main object of selection in practically 

: et Production of power with minimum costs on all accounts, 
Pu of power with least reduction of dividend-paying 

“ Yours very truly, 
“ ROBERT H. THURSTON.” 


JJ ⁵ðƷi 8 
* Abstract of paper read by Mr. W. J. Hammer before the 
American Institute of Electrical Engineers, February 28th, 1901. 
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It seems quite clear from the above and similar expressions one 
hears from those qualifled to speak, that with all the progress that 
has been made in steam engine practice, in the utilisation of higher 
steam pressures, superheated and reheated steam, condensing, 
multiplying of cylinders, improving of boilers, &c., they will 
no longer satisfy the demands for an economical source of power, 
and in this country and all over Europe a very large amount of 
attention is now being given to the development of gas engines of 
large power, and to the development of improved types of petro- 
leum, oil, benzine, and other promising motive agencies, such, for 
instance, as the sulphur dioxide gas, or S O,” engine, of which I 
shall have occasion to speak later. The steam engine, up to the 
present, has been more than able to hold its own, by reason of its 
universal adaptability and its reliability, even with its com- 
paratively low thermal efficiency. During my recent trip in Europe, 
I visit d many of the largest plants for the manufacture of gas 
engines, and saw large numbers of gas engines in process of construc- 
tion and in operation, ranging from 250 H.P. to 1,200 E. P. each. Still 
larger ones are under process of construction at the present time. 
Various types of these engines I will describe later in the paper. 
One of the most promising developments, and one which will 
doubtless enable steam to hold its own to a considerable extent, is 
the steam turbine now being manufactured in large sizes, both in 
this country and abroad, which, by reason of ita very great 
simplicity, slight depreciation and high thermal efficiency, consti- 
tutes a steam engine applicable to a very wide field of usefulness, 
and a formidable competitor of the reciprocating steam engine. 
The Parsons and De Laval types of steam turbines are extensively 
used abroad, and are being rapidly introduced in this country, 
where the Curtis steam turbine is also giving most promising 


results. 


UrILISATION or HIER FonNACE" Gases AND Bia Gas ENGINES 
FOR ELECTRICAL PURPOSES. 


The utilisation of high furnace or blast furnace gases marks an 
epoch, not only in the employment of gas engiues of great power, but 
in the supplying of a new field for the application of electrical 
machinery. It is estimated that a blast-furnace having a capacity of 
100 tons of pig-iron per 24 hours, produces 7,000,000 cubic ft, of 
gas daily, equivalent to 2,800 H.. If we deduct the power required 
to drive the furnace proper, there remains 2,000 H. P., which, so far, 
have been entirely wasted and which, it has been found, may be 
successfully utilised in gas engines, and it appears that only one- 
sixth to one-quarter as much gas is required as would be necessary, 
when burning the eame gases under boilers for producing steam 
power, and furthermore we are enabled to dispense with costly boilers. 
Between 25 and 30 years ago it was customary to burn these gases 
at the top of the stack. They are even so burned to-day to some 
extent. They were thought to be too poor in quality, and too 
variable in composition; too full of dust, particularly metallic 
particles, tending to clog and injure the moving parts; too full of 
acid matter, and of too high a temperature to enable their use in gas 
engines; but means have been found by passing the gases on their 
way from the stack to the engine through pipes and dust pockets in 
which the particles settle, and through coke and water scrubbers and 
saw-dust, so that the temperature is lowered, and the gases sufliciently 
well cleaned. Even at the Friedenshütte Iron Works which I 
visited in Upper Silesia, they operated successfully with gas charged 
with 40 per cent. of zinc dust, which only required more puritiers. 
Although some analyses show the presence of sulphuric and phos- 
phoric acids and chlorine, the alkalies and lime probably neutralise 
their effect, and there is no apparent corrosion. There is little 
trouble from variations in duality. and gas, of a quality which 
ignites with difficulty under a boiler, works well in a gas engine. 
The first application of the high furnace gas was made in February, 
1895, at Wishaw Iron Works, near Glasgow, with a 20-H P. gas engine, 
which indicated 15 H. p. when driven with these gases. During the 
same year high furnace gases were applied on an 8-H.P. engine at 


the Cockerill Iron Works at Seraing, Belgium, and at the Horde 


Iron Works in Westphalia, Germany, where they were used in a 
12-H. p. engine. The first patent for the utilisation of high furnace 
gases in gas engines was taken out the previous year, in May, 
1894, by Mr. B. H. Thwaite, of England. The high furnace 
gases are similar in quality to the forms of producer and power 
gas made by Dowson and other processes, and, taken directly from 
the stack, contain as a rule about 27 per cent. of combustible gases 
chiefly carbon monoxide, and a little marsh gas and hydrogen; the 
balance being mainly (about 57 per cent.) inert nitrogen. It is esti- 
mated that at the blast furnaces in England alone, over 2,000,000 H. P. 
is annually going to waste, which might be utilised for electrical 
purposes. The gas engine industry is about 30 years old. During 
that time, one company, the Otto, has sold in England and Germany 
alone about 37,000 gas engines, approximately 500,000 H.P. Aş 
indicating the development of the large gas engine industry, it is 
interesting to note that the Cockerill Compauy, of Seraing, Belgium 

and its licensees, has sold in less than a year 70 engines of the 
Delamare, Deboutteville & Cockerill system. A “Simplex” engine 

connected to a large double-acting blowing cylinder, when employ- 
ing high furnace gases, showed 856 1 H. P. and 725 B. H. p., with a gas 
consumption of 101 cubic ft. per B. H. P.-hour, and a thermal effici- 
ency taking the 1 H P. of 31°5 per cent. Until recently the speed 
of these blowers has ranged from 50 to 60 strokes per minute. An 
ordinary gas engine runs at a speed of 100 to 150 revolutions per 
minute, accordiug to its size, giving its maximum efficiency at 
maximum speed. (According to Kennedy and others, a gas engine 
at one-half load consumes 25 per cent. more gas than at full load) 

I saw recently at Falvehütte, in Upper Silesia, Germany, a plant 
equipped with Horbiger and Rogler valves, enabling these blowera 

which in this case were operated by steam generated by furnace gas, 
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to operate at a speed of 80 strokes per minute. There are several 
types of valves now on the market, which enable these blowers to 
be run at a speed adapting them to be driven successfully by large 
gas engines. 

As an illustration of the great increase in the reliability and the 
simplicity of the modern gas engine, I call attention to an engine 
which I had the pleasure of seeing at the Cockerill Works at 
Seraing, Belgium. It has been running steadily for over two years, 
both night and day, operating with high furnace gas. Prof. Aimé 
Witz's test showed an average of 181 B. H.P., and a mechanical 
efficiency of 85 per cent., and 116°5 cubic feet of furnace gas 
consumed per B.H.P.-hour. The thermal efficiency taking the B.H.P. 
is 20 per cent. 'The speed is 105 revolutions per minute. 'The 
cylinder has a diameter of 31:5 in. by 39:3 in. stroke. The gas and 
electric plant at Friedenshütte Iron Works in Upper Silesia is 
operated by high furnace gases. At the time of my recent visit to 
this installation, it consisted of two 200-H.P. gas engines direct 
coupled to two direct current dynamos, and two 300-H.P. gas 
engines direct coupled to two alternating current dynamos. The 
gas engines are of the Otto-Deutz type, driving Schuckert dynamos. 
They were supplying a couple of hundred arc lamps, and several 
thousand incandescent lamps, and electricity for power purposes. 
The total E P. was 1,000, and at the time of my visit this was 
being increased to 2,400 H.P. The entire installation, as it will be 
in operation shortly, consists of six 300-H.p. engines for power 
purposes, and three 200-H. . for lighting. An Otto engine of 
1,000 H. p. has been built by this company at Deutz, near Cologne. 
There are four cylinders of 250 H.P. each coupled direct to a dynamo, 
the open ends of the cylinders facing one another on either side of 
it. At these works, I saw many gas engines of great power under 
construction. 


(To be continued.) 


CORRESPONDENCE. 


Test for Localising High Resistance Breaks. 


Since sending to the Review the description of my test 
for localising a high resistance break, I have availed myself 
of a very hurried opportunity, before leaving England again, 
to make a few more experiments which will be interesting to 
those who have occasion to apply the test; more especially 


as I have simplified the testing connections by dispensing 
with the special key, and also the circular (plug) commuta- 
tor, using in their stead an ordinary * Trigger" discharge 
key k., as shown in the accompanying revised sketch of 
connections. 


To obtain the balance, move both handles of K, over to the right, 
while the plug is in switch p, and adjust R till equilibrium 
is established between the galvanometer coils g; and g,— 
always put negative pole to cable and positive pole to earth 
through key ki. 


To measure the charge held by the cable (due to the potentials dis- 
tributed along its conductor), when the above balance has 
been effected, leave x, over, as for the above test and 
quickly depress ki to earth point 9, and thus remove the 
testing battery while discharging the cable for a few 
seconds; then allow ki to rise to put the battery on 
again and note the throw and shunt value. 

NoTE.—The shunts v, and v; used for the balance must be of 
guch a value as will afford a good throw of 150 divisions 
or more; and the play of x; should be so small as only to 
just break with the lower contact when held by its spring 
against the upper contact. 


To measure the total resistance of the circuit remove plug p and 
move both handles of ka to the right to put the negative 
pole of the testing battery to the cable through galvano- 
meter coil g, shunted suitably by vi- note the deflection 
and shunt value. Throw both handles of kz over to the 
left to observe the cable current correction. 


Constants.—The constant for C. R. by direct deflection method is 
found by removing /, from 9 and connecting it to terminal 
10 (as shown by the dotted line) and also shifting 7, from 
6 to 7. The other connections remain the same as for the 
cable C.R. test. The resistance of the galvanometer coil 
gı (as shunted) should be obtainable from a table of 
measured resistances for coil y, shunted with any shunt 
value likely to be employed. 

- For the capacity constant remove l, from 1 to 2; con- 
nect condenser lead 3 to 1; leave I. on terminal 10 and 
shift 7, from 7 to 8; remove Ji from 6 to 5. Plug remains 
out of switch p, except for the balance aud cable charge 
measurements. 

For this constant R must be made equal to the resistance 
R l, calculated from the C. R. measurement by direct de- 
flection, and R equal to the galvanometer coil 91, as shunted 
for the balance and cable charge test. 

Switch both handles of x, over to the right to put on 


the battery, and then move the handles of xs over to left 


(as shown) to charge condenser k through g, shunted suit- 

ably to give a good throw of, say, 150 divisions at least. 
In my previous description of the test I gave some resulte 
obtained through a case of artificial cable, 28» ohms long, 
and having a capacity of 36:6 mfds. In these examples the 


high resistance break was represented by wire resistance - 


coils equivalent to 20,000 ohms, the special object then 
being to employ a s/e«dy fault so as to verify the principle 
of the test and also the correctness of Tables I., II. and III. 
These tests gave very accurate results (see ELECTRICAL 
Review, June 7th, 1901, pp. 960 and 961). 


I now give three more examples of high resistance breaks 


in circuit with an artificial cable: — 
Erample 3.— Wire resistance representing the break 
— 10.000 ir DE battery = 5 Leclanché cells. 
: Fault current = 1 Daniell cell. 
Artificial cable = 285“. 
Capacity = 56:2 mfds., i.e., 012702 mfd. per ohm. 
R I/ = resistance of circuit measured by direct deflection method 
6 reading for 9; = 500 ) = 10,205”. 
Measured resistance = 723” 
R / = cable conductor and break resistance = 10,205 — 728 
(viz., gı shunted) = 9, 482“. 
^r = calculated charge held by imaginary cable 9,482" long, 
having its distant end to earth 
= 9482 x 012793 mfds, = 6022 mids. 
Balance (steady) obtained when r in circuit with g, 
(shunted as i) = 7,725". 
Cable charge measured s B = 500, i.c., M-power = 20) 
-- 20) divisions, i.c, 309 x 20 = 6,180 divisions. 
Condenser charge (1:0186 mfd.^ (s R = 10,000, f. e., M-power 
= 1) = 203 divisions. 
— charge taken up by cable part of circuit 
= 6180 „ 1.0486 = 31:926 mfds. 
203 


. f 31926 
Ratio r= 602 7 0 053017. 
According to Tables II. and IIT., this 
ratio 0053017 represents a distance | |... 003896 = 2:0000 
of 27:3838 units { along a cable 00746 = 03838 
1,000 units} long (see margin) — gue 
0053017 = 273838 


0:048375 — 25:0000 


— 


But since the imaginary line is really 9, 482 instead of only 1,000 
units long, the 


Calculated distance of break from testing end 
9,482 
1,000 

Actual distance of break from testing end = 2851". 

Erample 4.—High resistance break in cable core, gutta- 
percha drawn down over the conductor, almost, sealing the 
end. Tested with five cells when placed in a bucket of fresh 
water and connected to the same artificial cable as for 
Example 3. 

RI = resistance of circuit measured by direct deflection 

( reading for gı = 500. 

Measured resistance = 723“ 

n! = cable conductor and break resistance = 1,210,000 — 723 
(viz, gı shunted) = 1,209,277". 

F = calculated charge held by imaginary cable 1,209,277" long, 


-- 27-3838 = 9597".* 


) — 1:210 megohm. 


having ite distant end to earth 
1,209,277 x 012702 
— mouet M = 76,802 mfds, 


1 ph 
do 


—— ———— amammmmanel 
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Balance (steady) obtained when R in circuit with g3 
(similarly shunted as 9.) = 1,210,000" approx. 
Cable charge measured 8 R = 500, e, M-power = 20) 
= 368 divisions, i.e, 868 x 20 = 7,360. 
Condenser charge (1:0486 mtd.) (s R = 10,000, i.e., 
M-power = 1) = 209. 
= charge taken up by cable part of circuit 
7,360 : 
= 209 x 1:0486 = 36:92 mfds. 
„ 3692 
Ratio T7 76802 7 0 00048081. 


According to Tables II. and III., this 
ratio 0 00048081 represents a distance oe 480.81 0.24052 
of 0°24052 of a unit f along a cable 1,999 
1,000 units f long (see margin) 

Bat since the imaginary line is really 1,209,277, instead of only 
1,010 units long, the 

Calculated distance of break from testing end 

= 024052 ir = 290'8 ohms. 

Actual distance of break from testing end = 285°1 ohms. 

Nore :—The readings for this test were all steady, and the results 
therefore reliable. | 

Erample 5.—The above broken G. P. core end, which was 
almost, sealed, was then pierced three or four times with a pin’s 
point to admit water, which, being fresh (drinking) water, and 
it& entry partly obstructed by air pent up in the pin-holes, 
reduced the resistance at first to only 57, 000%. Under the 
prolonged negative testing current from five cells the balance 
kept changing rapidly, but after waiting and watching, the 
break resistance became rather more settled at about 34,000°%, 
and when the shunt sliding contact was changed from 500 
to 200, the excursions of the galvanometer deflections were 
brought sufficiently within limits to deal with. Localising 
a fault of this character, perhaps one of the most difficult 
that is likely to be met with, is, of course, a rather delicate 
operation, so that it would not be reasonable to suppose that 
it can be successfully negotiated without a little coaxing and 
humogring—sometimes a good deal—but patience even in 
the most stubborn cases will generally secure a correct result. 
This particular break-fault proved unusually wayward. 

To obtain anything like a steady balance was out 
of the question, but by averaging out a series of fluctuations 
to the right and left of the mean value when measuring the 
resistance of the circuit by direct deflection, and also by 
obtaining the mean cable charge throw from a number of 
observations, a very close result was secured, as the following 
figures show. I should explain that as the galvanometer 
suspension was often swinging, a favourable moment was 
taken advantage of when the spot was tolerably steady and 
neat to the zero to depress K, in order to discharge the 
cable, and the swing of the galvanometer was next checked 
and stopped by the damping coil (placed near to the galvano- 
meter and energised by a few cells and a reversing key near 
the hand of the operator), and, as soon as the spot was 
steady, K, was let rise and the cable charge throw noted. 
As in the case of the fall of potential test for a high resist- 
ance partial earth fault, accuracy will be found in a large 
mmber of observations, 


C. R. by Direct Deflection Method. 
[Shunt-reading for g, = 200; M-power = 50. Measured 
resistance of g, shunted = 355 ohms. | 

Is! Series of varying deflections :—Mean cable current 
Mer testing = 24 divisions on same side of scale. 
Right side of zero, 122, 38, 160, 22, 180, 
8, 145, 73, 145, 67, 120, 27, 112 
157, 32, 170, 47, 40, 43, 107, 75, - 02:3 — 2°5 = 898 divs. 
105, 102 
Left side of zero, , 8, 
2nd Series, — 
Right side of zero, 165, 45, 158, 68, 153, 
9, 107, 103, 117, 57, 66, 50, 140, 20 
152, 40, 150, 45, 167, 27, 207, 40, 100°3 — 2:5 
157, 95, 147, 100, 102, 95, 153, 47, 
142, 0 J 


1 

2 

-T 
+ & 


" Mean of both series (taken as correct) = 93 · 8 divs. 
"etant 5 cells through 27,355” [s R = 200 w-power = 50] 
= 119 divisions. 
Calenlated C. R. of whole circuit! = 332 x 27,355 
= 34, 705% 


Cable Charge Throws. 

[Slide reading = 200 Ze, M-power = 50, and measured 
resistance of shunted coil 91 = 355*.] . 

lsí series: 160, 164, 140, 153, 153, 135, 147, 142, 133, 
142, 148, 160, mean = 148:1 divisions. 

2nd series: 122, 142, 172, 155, 148, 153, 142, 157, 
177, 128, 140, 151, mean? = :148'5 divisions. (Taken as 
correct. ) | | 

Condenser (1°0486 mfd.) charge [s R = 10,000 ie, 
M-power = 1; R, = 355, and R made equal to 34,350°%.] 
= 206 ‘divisions. 

For this test then we have :— 


R t = resistance of circuit measured by direct deflection (including 
Bhunted coil gi = 355?) = 34,705". 
R / = cable conductor and break resistance = 34,705 — 355 = 
34,350", 
F = calculated charge held by imaginary cable 31,350" long 
having its distant end earthed 


34,350 3 12102. i wide 
Balance very unsteady, but swings equal on either side of 
zero when R in circuit with 92 = 27,000 ^ approx. 


Cable charge measured (s R = 200 f. e., M-power = 50) = 
148:5 divisions, i.e., 148:5 x 50 = 7, 4250 divisions. 


Condenser (1:0486 mfd. measured (sm = 10,000 i.e., 
M-power = 1) = 206 divisions. 
f = charge taken up by cable part of circuit 


= 1425 „ 4.0486 = 37-795 mfds. 
206 


Ratio / = 37°75 _ 9.017395, 
F 2,181:6 
According to Tables II. and III., this 
rat io O 017325 represents a distance of 
87005 units * along a cable 1,000 units T 
long. (See margin.) 


0:029975 = 5:0000 
12. 0 005961 = 3:0000 
0 001389 = 07005 


0017325 = 87005 
But since the imaginary line is really 31,353 instead of only 
1,000 units long, the 
Calculated distance of break from testing end 


= 87005 94,950 .. 293'8 ohms. 
LUO 


Ld 


Actual distance of break from testing end = 2851 ohms. 

NoTE:—All these tests were made with an ordinary astatic 
reflecting galvanometer with its four coils joined up differentially, 
viz., two against two.—Their resistances being equal, but their effect 
on the suspension differing considerably. This temporary conversion 
of the galvanometer coils for differential measurements is effected 
by merely attaching a connecting wire to their junction, from which 
point the current divides in opposite directions through the two 
halves of the coil, each tending to neutralise the other's deflecting 
effect on the suspension. ` 


These examples of tests for the distance of widely 
differing high resistance breaks have not been selected from 
among others less satisfactory. They areall and the only tests 
that the writer has found time to make without even being 
checked by repetitions. For instance—The test with a break 
resistance of 10,0009. (Example 3.7) One of the last days’ 
experiments should have given a closer result, as it presented 
no greater difficulty than the previous 20.000 break test, and 
readings were equally steady. ‘There is evidently some small 
error in the values noted down, which I have not had time 
to trace by repeating the test; but I have preferred to 
include all the tests exactly as they work out. 

My absence from England for some months will prevent 
me adding further examples, but those already given show 
conclusively that the test is sound in principle, simple in 
application, and the results easily evaluated by means of the 
tables. For most other faults we have at least one or more 
good methods, but so far as the writer is aware there has 
hitherto been no reliable test capable of localising a very 
high resistance break, and the test under consideration has 
therefore, been devised to meet this important want, 

R. M. Steamer Campania, Wen 

June 4th, 1901. 


— 
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* The distribution" officharge, (Tables I, II. and III 
applicable to units of length or conductor resistance. ), are equally 
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Storage Batterles. 


In your issue of June 21st there is a letter from The 
Electrical Company, Limited," giving some results of their 
* Sedneff cells,” and a comparison is made with the best 
French storage cells, I venture to say that such a comparison 


is misleading, as it ignores the advances made in this country 
and in America. 


Recent tests show that the Ros^ntbal battery," owned 
by the National Motor Carriage Syndicate, Limited, is far 


. in advance of the Sedneff battery, and probably any other 
storage battery known. 


> 


(gives 33 watt-hours for 1 kilo. of 

The “ Rosenthal” lead-lead bat- | complete cell, and the cells 

tery by test (see Automotor4 have stood the test of the rough 

Journal for March, 1901) | usage in a road vehicle for over 
three years. 

gives 18:50 watt-hours for 1 kilo. 

of complete cell—used in tram- 


The Sedneff lead-zinc battery i 
way traction. 


; gives 26°46 watt-hours for 1 kilo. 
The Edison (latest) cell iss 1 of complete cell. 
and the best French cells :— 
gives 27 8 watt-hours for 1 kilo 
B. d. S. cell of complete cell. 
Fulmen ... 885 - gives 25 do. do. 
* Faure-Sellon-Volckmar gives 19:82 do. do. 


* Known as the E. P. S. cell in this country. 


So much interest is being taken in the problem of 
obtaining an electric storage battery suitable for road 
vehicles, and French and American batteries are being so 
much pushed, that I am sure a genuine success in this 
country will be all the more appreciated. The battery to 
fulfil the conditions must be:—Light weight for great 
output ; durable under the very rough use in a road vebicle ; 
capable of being quickly charged: economical in first cost 
(of high voltage) and economical in use (of high efficiency). 

This problem is probably the most absorbing of all 
electrical problems just now, and the Rosenthal battery, from 
my own personal experience of over four years, apparently 
fulfils all the foregoing conditions. 

I have had a Rosenthal battery in use in our own electric 
carriage for over three years, and it now gives within 10 per 
cent. of its original very high output, and I should say 
will last some years longer. I have repeatedly short-circuited 
the cells, and have taken four to five times their normal 
discharge from them. I have charged the 20-ampere 8-hour 
cell with 80 amperes in three hours. I have left them 
totally discharged for weeks in the electrolyte, and have 
had them out of the electrolyte for long periods, and I have 
found them after further charge at normal rate to give 
practically their full output, and not to show any signs of 
disruption from such rough treatment. 

I shall be pleased to show any of your readers the cells 
which have been in use over three years, and to let them test 
them and judge for themselves. 

Henry F. Joel. 


The Leitner Battery. 


Mr. Henry Leitner having in your last issue drawn atten- 
tion to his invention of 1895, I think it would be most 
interesting and instructive to your readers, and especially to 
myself, if that gentleman would be so kind as to favour us 
with particulars as to what his invention really is. 

His patents of 1895, of which No. 18,034 seems the chief, 
describe a method of oxidising the surface of a plate by means 
of sodium hypochlorite, the paste consisting of lead com- 
pounds heated with glycerine or other binding material, with 
the addition of a small percentage of refort carbon dust; 
the latter evidently for the sake of conductivity. 

Going back just 10 years, we find a patent taken out by 
D. G. Fitzgerald, No. 4,671, 1885, in which he superficially 
peroxidised his plates by means of sodium hypochlorite, 
later on we come to another patent of Fitzgerald's, No. 335, 
1886, in which the active material is formed of lead oxide 
mixed with glycerine and water, solution of a salt, or dilute 
acid, and superficially peroridised as described in previous 

atent. 
: Messrs. Farbaky & Schenek, No. 13,697, 1895, mention 
the use of coke dust, and in subsequent patents of Andreoli 
and others carbon dust is used. 

In the Leitner oells which I have seen, the grid consists of a 
perforated sheet of lead with an upturned flange, the perforated 


sheet being entirely covered by the paste. This is exactly 


as described by Vaughton, No. 14,622, 1887. 
The novelty of the various Leitner patents is, I am given 
to understand, & very important question at the present 


moment. 


Pb 02. 
Municipalisation or Monopolisation ? 


A propos of the very able letter in your issue of to-day's 
date, anent’ “Internal Competition, I beg leave to 
draw attention to another phase of that very polyphase 
question. In your report of the meeting of the London 
County Council held last week I observe that the question 
of municipal electric wiring was discussed, and tbat the 
Council have authorised the Committee to promote legisla- 
tion to enable municipal authorities to undertake the wiring 
of consumers’ premises. The London County Council claim 
to be the foes of monopoly, yet here we have a very healthy 
specimen of the species they pretend to despise. Should this 
scheme become law, the vocation of the electrical contractor 
will be gone, with municipal electricity undertakings all 
around us, and it becomes a necessity that the contractors of 
London should hasten to join the National Electrical Con- 
tractors’ Association, and make a supreme if tardy effort 
to save the trade from extinction. That there is 
need of an organised opposition to this latest scheme 
of the London County Council, we can imagine no 
contractor 8o foolish as to deny, and it is to be hoped that 
contractors will recognise the necessity of nipping this pro- 


ject in the bud, ere it becomes too late. No one is a firmer . 


believer in municipalisation than myself, provided it be not 
carried to extremes, as in this particular case, when it ceases 
to be municipalisation, and becomes monopoly pure and 
simple. 
Sidney Frost. 
London, June 28th, 1901. 


Street Lighting. 

With reference to Mr. Bate’s letter which appears in your 
current issue, I am anxious to find a “ fire proof” glass such 
as he mentions, and which appears to give such great satis- 
faction, and if you will kindly let me know the name of this 
brand, and where it may be obtained, I should be greatly 
obliged. 

F. A. Clarke. 


BUSINESS NOTES. 


Catalogues and Lists.—Messrs, W. B. Haigh & Co., 
Limited, of Oldham, have placed before us illustrated lists of their 
combined engine and dynamo for sbip-lighting and private instal- 
lations, O-type motors, motor-driven band saw machines, and saw 
benches. 

Lists of fan motors, Universal" measuring instruments, and 
sundry electric light fittings have come to hand from Messrs. Julius 
Sax & Co., Limited. 

The General Electric Company (1900), Limited, have issued a 
very neat pamphlet, in which, with the aid of art illustrations, they 
set out the details of their electrical machinery exhibit at the 
Glasgow Exhibition. The progress of the company's work in con- 
nection with polyphase machinery between the years 1826 and 1901 
is shown in Part I. 

The Bullock Electric Manufacturing Company, of Cincinnati, has 
issued a small pamphlet as a souvenir of the Pan-American 
Exposition. 

The New York and Franklin Air Compressor Company, of New 
York, have sent us a catalogue (B) of their air compressors driven 
by electricity, steam, water, or other form of power. 

The Keighley Electrical Engineering Company, Limited, have 
published a circular giving prices and details of their Keighley 
patent house service fuse boxes. We underatand that they are 


being largely employed in connection with some English supply 
stations. 


Judia.—An Indian exchange understands that it is under 
contemplation of the Oudh and Rohilkhand Railway authorities to 
introduce electric fans for use of the administrative offices ; 50,000 
rupeet is said to be the probable cost of the equipment. 


Switchboard Work.—The Brush Company have recently 
obtained several large contracts for switchboard work ; including 
the whole of the sub-station high and low tension switchboards 
required for the extensive three-phase installation of the city of 
Dublin; the complete high-tension switchboard for the new station 
of the Leicester Corporation; and the traction board for the 
Middleton Corporation. 


. 
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Electrical Wares Exported. 
Wan ENDING JULY 3RD, 1900. WEEK ENDING JULY 2Np, 1901. 


Adelaide .. Value £90 Adelaide .. Value £862 
Alexandria » ee ee Alexandria ae ee ee 70 
Amsterdam .. 185 Amsterdam T" 2s . 110 
Bombay ee ae ee ee 411 Bandjermassin ee oa ee 165 
Bra ee oe ee Ban kok e ee ee ee 163 
Calcutta .. œ . % | Bombay e e 
Cape To b. ee ee Brisbane ee .. eo ee 41 
Christianis. Teleg. mat .. 46 | Buenos Ayres. Teleg. mat. 150 
Colombo oa oe cable ee an Caloutta T jl . bl ee es ana 
Copenhagen. Telog. . 77 e eg. Cable. ee 
Durban oe [2] ee 450 ! [1] Teleg. wire es ee 197 
East Londoa * 28 Cape Town ee ae ee ee 6 
Gibraltar ee ee 188 99 Teleg. instruments 652 
Hong Kong .. . 877 | Colombo .. .. .. .. 140 
ton ee e ee 860 aes ee as 2,281 
V. G .. 55 686 Durben i T ix . 841 
Mala. 385 | East London «s "5 . 150 
Melbourne. Teleg. cable . 812 ` » "eleg. mat. 094 
New York, Teleg. cable . . 13,700 Fremantle ee T ae 20 
Ostende . 5 Flushing. ue i» xd 26 
Rotterdam oe es ee ee 60 Halifax ee ee ee ee 44 
S, Petersburg .. .. 850 | Hambu T es .. 45 
5 Teleg. wire 1,206 x" Teleg. mat. 200 
"P dmm . 68 Lisbon. Teleph. mat. .. .. 202 
86 i m a .. 258 
DD NET 81 Melbourne. Teleg. wire 1,276 
„  Teleg. cable 279 erth.. is a ae 104 
ey „ AB Port Elizabe rs : ' 48 
Ronda „„ 30 Rotterdam. Teleg. wire 70 
Townsville .. .. o « 106 | Shanghai .. m 41 
Singapore es 
e Teleg. cable.. 47,000 
Stockholm. Teleg. wire 
ii Teleph. cable 18 
8 1,761 


y ve E ee 
» Teleg. mat oe 
Vancouver .. ~~ es 806 


Total $20,068 Total T £57,746 


Foreign Goods Transhipped. 
Fremantle. Elec. mohnry. Value £2,260 
Perth. Elec. mat. - . 483 


Total .. . . 22, 746 


Annual Outings.— The employés of the ‘ Robertson ” 
Electric Lamp Company went for their annual excursion on 
Saturday, June 29th. The party of over 250, accompanied by 
Messrs. Robertson & Wilson, left Victoria by au early train for 
Eastbourne, where a most enjoyable time was spent. At the dinner 
the usual toasts for the King, the firm, and the employés, were 
given. The employés of this firm number now nearly 500. 

The employés of the London Electrical Fittings Company, 
Limited, held their annual outing and dinner last Saturday at 


Wateringbury. 


Bankruptcy  Proceedings.—The first meeting of 
creditors was held last week at the London Bankruptcy Court, 
before Mr: E. L. Hough, Senior Official Receiver, under the failure 
of Charles A. Church, manufacturing electrical engineer and builders’ 
merchant, carrying on business at 42, Hampstead Road, N.W., 
uuder the style of H. Conolly & Co. The debtor, who filed his 
own petition, has lodged accounts showing unsecured liabilities, 
42,716, against assets valued: at £7,248, or sufficient to provide a 
surplus of abont £4,500, preferential claims for £330 having also 
been provided for. It appeared that the debtor in October or 
November, 1898, purchased the business from the liquidator of 
Henry Conolly & Co. It was then being carried on at 42, Hampstead 
Road, and 120, Kentish Town Road, N.W. The purchase price of 
£8,500 was paid hy the debtor within three or four months. 
He had between £3,000 and £4,000 capital and bor- 
rowed the remainder on security of property he then 
owned. The ing proved a success, and a surplus of 
£17,000 was shown by the 1899 balance-sheet. The debtor had then 
extended the business, and requiring additional capital he entered 
into au agreement with another n to take a one-third share in 
the business in consideration of providing £6,000 or £6,000 as 
capital. Only £2,000, however, was introduced, and it was then 
agreed that it should remain in the business at 6 per cent. interest. 
Repayment of the money was demanded in January last, and it was 
agreed that the Kentish Town Road business should be taken over 
at a valuation by the lender of the money. A valuation was 
accordingly made, but the figures were disputed, and the matter 
was eventually settled by arbitration, £535 being awarded against 
the debtor, who has since continued the Hampstead Road business 
only. He asserts that he filed his petition in order to protect the 
estate, the Sheriff having entered into possession for the £535. 

creditors passed a resolution adjourning the meeting until 
Joly 26th on the understanding that the Official Receiver should 
continue the business with the assistance of a special manager. The 
btor, of course, does not admit that he is insolvent, and he inti- 
mated that a propor would be submitted at the adjourned 
meeting. The following are among the creditors, viz. :— 


Shaw, R. 8., Kentish Town ie vs se m .. £535 
Walker, Parker & Co., Limited, Lambeth .. .. . 150 


Thompson, S., & Co. Ww 

Harris & Co. .. A a i - Bd 
Morrison, W. a » M M T os ea s 27 
Nicholl & Kniztbttt i 65 


. Pissolutions and Liquidations.—Messrs. W. H. Palmer 
ded Watson (Palmer & Watson, electrical engineers, Charing Cross 
15 W.C.) have dissolved partnership. 
i dai. L. Alwyn and the Hon. R. Cecil Craven Alwyn & Craven, 
s ca’ engineers, Cowcross Street, Smithfield) have dissolved 
i ership. Mr. Alwyn attends to debts. 
casts, J. McDonald and W. G. Titherington (J. McDonald and 


Co., electrical engineers, Canning Place, Liverpool) have dissolved 
partnership. . 

Messrs. G. W. Warner and F. C. Shirley, electrical fitters and 
engineers (Warner & Shirley, Holbein Place, Sloan Square, S. W.), 
have dissolved partnership. Mr. Warner attends to debts. 


Books Received.—“ Productions et Emploi des Courants 
Alternatifs," by L. Barbillion; ' La Série de Taylor et son Prolon- 
55 Analytique,” by Jacques Hadamard. Paris: G. Carré and 

. Naud. 

“ Designing Ironwork.” Part II. By Henry Adams. London 
Published by the author. 2s. 6d. 

Foster's Engines.—Messrs. William Foster & Co., 
Limited, of Lincoln, have been exhibiting at the Royal Show at 
Cardiff an 8-N.H.P. portable engine, a 7-H.P. traction engine, a 
medium-stroke horizontal engine, and a variety of agricultural 
implements and machinery. An interesting feature was their new 
design of high-speed vertical engine. This had 8}-in. cylinder and 
8-in. stroke, and was fitted with Foster's” improved belt-driven 
governor, and designed for speeds of 250, 300, 350 or 400 revolu- 
tions per minute, having piston valve, special lubricating arrange- 
ments for continuous running, extra large wearing surfaces, and was 
suitable for coupling direct to a dynamo or for belt-driving. When 
required these engines can also be fitted with crankshaft governor of 
the Robinson” type, which acts direct on the slide valve, and is found 
to be the most sensitive crankshaft governor now in the market, the 
variation between no load and full load being as low as 2 per cent. 
to 24 per cent. in actual practice. These engines can also be 
fitted with centrifugal crankshaft governor, and the well-known 
“ Pickering " governor. We ought to mention that Messrs. Foster 
have now completed their new works at Lincoln, and are turning out 
simple and compound high-speed vertical engines for electric 
lighting, portable engines, traction engines, traction wagons, loco- 
motive boilers, thrashing machines, saw benches, corn mills, chaff 
cutters, vertical, Cornish and Lancashire boilers, &. . 


Parliamentary Bills.—In the Commons last week the 
following Bills were read a second time:—West Cumberland 
Electric Tramways, Metropolitan Electric Supply, Brighton Cor- 

ration, Clyde Valley Electrical Power, and the Yorkshire Electric 


ower Bill. 


Trade Announcements.—We learn that 
Gramme, of Paris, has opened offices and showrooms at 144, 
Gray's Inn Road, London, W. C., for the sale of all kinds of elec- 
trical machinery and accessories. Catalogue sheets of incandescent 
lamps, small direct-coupled lighting sets, C.C. standard generators, 
bipolar motors, alternators, rotary transformers, and other clec- 
trical machinery have been issued. 

Messrs. Easton & Co., Limited, have appointed Mr. F. A. Porter, 
of 13, Queen's Square, Belfast, and 35, Parliament Street, Dublin, 
as their sole agent for Ireland. 

Mr. A. H. Hunt has been appointed agent for the Walsall Elec- 
trical Company, of Walsall, samples of whose goods can be seen at 
59, Gresham Street, E. C. The Walsall Company have been 
appointed agents for the G.I. enclosed arc and incandescent lamps, 
Paragon power motors, sewing machine motors, &c. Mr. Hunt has 
many electrical specialities of interest in the way of traction 
switches, push switches, iron-cased fuses, switchboards, &c. 

Messrs. C. Christopherson & Co, of 21, Mincing Lane, E C., have 
taken over the business of Messrs. J. Puddy & Co, of 9, Mincing 
Lane, together with the agency of the Boron Products Company, 


Limited. Mr. J. Puddy is retiring from business, and all debts 


relating to his late firm will be attended to by him. 
Messrs. Cecil Cooper & Co. have removed from 703, Fulham Road, 
S.W. to more convenient and extensive premises at 14, Gloucester 


Road, South Kensington. 


ELECTRIC LIGHT AND POWER NOTES. 


Albury.—4A report on electric lighting, by an expert, is 
before the Parish Council. 
Bath.—Colonel A. G. Durnford, R. E., L. G. B. inspector, 


held an inquiry last week into an application by the Corporation for 
sanction to borrow £4,000 for the purpose of additional electric 
lighting works. 


Brierfield.—The D.C. had engaged as consulting 
engineer for its electricity scheme the electrical engineer for Colne. 
but the Corporation of the latter borough has decided that as it has 
anew electricity scheme of its own in hand it would not be desir- 
able to allow the engineer to undertake the additional duties, 


California,—According to the Mani/oba Free Press, the 
transmission of electric power a distance of 140 miles has recenti 
been accomplished in California. The power is developed on the 
Yub3 River and transmitted at 40,000 volts to the city of Oakland 


Cheltenham.—Colonel A. G. Durnford, R.E., conducted 
an inquiry at Cheltenham last weck into the application of the 
T.C. to borrow £25,000 for the purpose of electric lighting extensions 
Mr. Hamilton Kilgour said the Corporation had at the present 
time 510 customers with 31,546 lights. There were also 263 arcs 
aud 19 glow lamps for street lighting. The demand was increasin 
very rapidly. The full electrical capacity at the present time E 
1,000 kw. and the demand 700 kw. The Electric Tramway Com- 
pany would be supplied at 2d. per unit. There was no opposition, 
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Dablin.—A report of the E. L. Committee of the City 
Council recommending the acceptance of various tenders in con- 
nection with the new electricity works, amounting to £55,322, 
states that this concludes the allotment of contracts. 
estimate drawn up by the consulting engineer, Mr. Hammond, for 
the whole of the work was £254,002, increased by later additions 
to £267,394: the contracts arranged or recommended involve an 
outlay of £262,596, including provision for contingencies (£5,000) 
and engineering fees (£12,500), the total being, therefore, well 
within the estimate. Considering the virulent and unscrupulous 
abuse which has been levelled at him by a certain section of the 


lrish Press, Mr. Hammond is to be congratulated on the happy 
termination of this part of the work. 


Eccles,— he Electricity Committee has appointed Mr. 
C. H. Wordingham to advise the Council upon the scheme of the 
electrical engineer for the extension of the electric light under- 
taking. 

Frome.—The Electric Lighting Committee has been 
deputed to visit three or four places which are lighted by electricity. 


Gloucester.—The report to which we referred last week 


was adopted by the Council, together with the Committee's recom- 
mendations as to the reduction in price. 


Malifax.—The Corporation has fixed the charges for 
the supply of electricity for lighting purposes at 4d. to 3d. per 


unit on a sliding scale, and for other purposes at 2d., subject 
to a discount of 5 per cent. 


Iikeston.—The T.C. on Tuesday resolved to invite 
tenders for the construction of the whole of the tramways men- 
tioned in the order. It was also resolved that the mains for electric 
lighting should be laid the whole length of the tramlines, that 20 


arc lamps should be fixcd at the most important points, aud that 
nine motor cars should b: provided. | 


Italy.—The engineer, Giuseppe Liberi, of Aquila, has 
submitted a project with application for concession for a catchment 
from the course of the Liri in the commune of Capistrello, not far 
from the railway bridge at present in course of construction between 
Avezzona and Balsorano. The draft would be of 3,300 cubic metres, 
and would be utilised for the development of electric energy in the 
district of Fucino for (1) motive power for agricultural purposes 
and driving threshing machines; (2) supplying the necessary 
motive power for the use of beetroot wash-houses in the district ; 
(3) supplying current for the transport of agricultural and industrial 
products in the vicinity ; (4) supplying electric lighting to Avezzano 
and the neighbouring communes. The current, which would be 
three-phase alternating, would be generated by means of three 
turbines working under a fall of 48°27 metres and driving the 
alternators. The encrgy would be transported by cable at high 
pressure to Fucino, situated 10 kilometres distant. The project is 
estimated to cost a sum of 3C0,000 lires 


Kinning Park.—.^At last week's meeting of Glasgow 
Corporation it was resolved to apply for a prov. order to supply 
electrical energy within the burgh of Kinning Park. 


Leigh.—The first annual report on the working of the 
Corporation electricity works presented to the Tramways and Elec- 
tricity Committee by the engineer, Mr. J. Foster, states that there 
are now 82 consumers with 4,847 8-c P. lamps, as against 38 consumers 


with 1,973 8-c.P. lamps in 1900. Last year 76,988 units were sold, 


the maximum load attained being 86 xw. For private lighting 
there were consumed 22,690 units at 7d. per unit, 20,188 at 21d, 
7,666 at 5d., and 3,145 at 3d., whilst for power 4,808 units were sold 
at 3d., and 18,191 at 14d. and 1d. per unit. Thus, 53,989 units for 
lighting purposes brought in a revenue of £1,064 J5s., or an average 
of 473d. per unit, and 22,999 units for power produced £119 
9s. 5d., or 1:25d. per unit, The amount of capital expenditure to 
March 31st last was £10,917 7s. 7d. The total revenue last year 
was £1,187 53. 11d., and the total costs £572 8s. 8d, there thus 
beiug a gross profit of £614 17s. 3d. After payiug interest aud 
sinking fund charges, there is a net deficit of £101 10s. 2d. 


Leith.— The report of the electrical engineer for the past 
year shows that the total receipts were £3,172 13s. 10d., and the 
working costs amounted to £1,416 5s. 6d. The T.C. has agreed to 
borrow an additional £35,000 in respect of capital expenditure. 


Limerick,—Tbhe B: of T. has deferred the revocation of 


the T.C.'s electric lighting order for one year from November 9th 
next. 


London.—liaursrEAD. — The Borough Council has 
resolved that 2d. per unit bc charged for electrical energy used for 
power and heat, with & minimum charge of 138. 4d. per quarter. 

SHOREDITCH.—At the meeting of the Board of Guardians the House 
Committee received a letter from the Renewable Electric Lamp 
Company, Limited, of which the Mayor of Shoreditch is a 
director, stating that it would be wise not to burn lamps 
more than 600 hours, after which a waste of current ensues aud 
efficiency is diminished. The company offer to renew their lamps 
after 600 hours' use at half-price, and the Committee recommended 
that the offer be accepted, and the suggestion of the company acted 
upon. 

pr The Electricity Committee reported that at a recent 
meeting they received a letter from the Charing Cross and Strand 
Electricity Supply Corporation, intimating that they would shortly 
be laying mains in tbe borough under the provisions of their Further 
Powers Actb, 1900, and asking the Council to grant an interview to 
their representatives, who were desirous of submitting terms for a 
bulk supply of electricity to the Council They had interviewed 


The orivinal- 


the representatives of the Corporation, and had considered a further 
letter from them, offéring to enter into an agreement with the 
Council to supply any quantity of electrical energy in bulk at the 
rate of 2d. per Board of Trade unit upon certain conditions. The 
Committee reported that they had very carefully considered the 
matter, aud it had been pointed out to them by their consulting 
engineer that if the offer was accepted, the Council would have to 
bear the loss on transformation and distribution, to raise the capital 
(estimated at about £6,000) for the purchase of the machinery in 
the transforming chamber, to provide for its depreciation, and to 
bear the cost of maintenance. The addition of these expenses to 
the charge of 2d. per unit would increase the cost of the bulk supply 
to the Council to about 26d. per unit, which was higher than the 
cost of generation at any municipal undertaking in London. Under 
these circumstances, and in view of the fact that the Council 
approved the resolution passed at a conference of metropolitan local 
authorities that it was desirable that the London County Council 
should be empowered to undertake the supply of electricity in bulk 
for the whole of London, they could not advise the Council to enter- 
tain the offer. They recommended that the Charing Cross and 
Strand Electricity Supply Corporation, Limited, be informed that 
the Council cannot accept the terms contained in their letter of 
June 7th. The recommendation was agreed to. 

County CovwNcir.— Last week the Finance Committee recom- 
meuded that sauction be given to the borrowing by the Borough 
Council of Islington of the sum of £3,236 for the installation of the 
electric light within the borough. The recommendation was 
agreed to. 

WooLwICH.—The B.C. is taking steps to obtain a loan of £45,664 
for buildings and of £56,643 for machinery and plant for its scheme 
of a combined dust destructor aud electricity works. "The Couucil 
is inviting quotations for sinking a 45-ft. well at the new generatiug 
station. 

SouTHWARK.—The Borough Council has approved of plans sub- 
mitted on behalf ot the City of London Electric Lighting Company 
for the erection of an addition to a block of dwellings in Summer 
Street, Southwark Bridge Road, for the rehousing of families dis- 
placed by their works. 


Nantwich.—'lhe D.C. has adopted a scheme of elec- 


tricity supply drawn up by Messra. Trentham & Peers, and estimated 
to cost £14,000. 


New Zealand.—The Brilish Australasian says that 
Messrs. Nelson Bros. are about to make use of electric power for 
driving the hoists and subsidiary machinery in their various large 
freezing works in New Zealand. Electric motors will replace long 
lengths of steam pipe and small steam engines. 


Newport.—On Saturday night a breakdowa on the 
Corporation electric light mains cut off one of the cirenits supply: 
ing a number of tradespeople for more than an hour. 


North Metropolitan ^ Bistrict, — Last Friday the 
representatives of Wood Green, Tottenham, Edmonton, Southgate, 
and Entield met in conference to consider a joint scheme for 
electric power for the several districts. Last year a joint committee 
of the several districts was appointed, and preliminary arrangements 
were made for promoting a Bill in Parliament for the necessary 
powers, but, owing to au adverse vote of the ratepayers of Enfield 
and Edmonton, the“ combine" was abandoned at the cost of £240 
to cach of the five authorities. The following resolution was carried 
nem. con. :—" That, in view of the expressed opinion of this confer- 
ence that the supply of electricity could be generated much cheaper 
by larger than by smaller undertakings, it is desirable that the 
Joint Committee of the District Couucils of Edmonton, Enfield, 
Southgate, Tottenham and Wood Green be reconstituted to take 
iuto consideration the proposed use of electricity in their respective 
areas." 

Radcliffe.—4 I. G. B. inquiry was held at Radcliffe last 
week regarding the D.C's. application for leave to borrow £21,000 
for electric lighting purposes. 


Stoke-on-Trent.—The T. C. has instructed Messrs. 


Trentham & Peers to prepare plans avd specifications for the erec- 
tion of an electricity works. 


Ntretford.—The D.C. has adopted the report of Mr. 


C. H. Wordingham on the supply of electricity in the district, and 
has instructed him to prepare a scheme forthwith. 


Sunderland.—<According to Mr. Snell’s annual report 
to the E.L. Committee of the Sunderland Corporation, in spite of 
the ditficulties arising from the high price of materials, and from 
the fact that the department has had to spend a large capital on 
machinery for tramway purposes (some of which has been earning 
revenue only part of the past year), the result of the year's work is 


extremely satisfactory. The number of lamps connected on March 


31st was 50,092 as compared with 35,024 on March 31st, 1900, an 
increase of 43 per cent., as compared with an increase of 36 per 
cent. for the previous year. The number of units sold was 1,218,768 
as compared with 640,079 during 1900, an increase of 90 per cent., 
us against 35 per cent. increase during 1899. Some of this increase 
is due to the units sold to the Tramways Committee, but these only 
represent 256,210 of the total number. The gross profit was £7,254, 
or 7 per cent. on the average capital outlay for the year. The 
sinking fund and interest took 45,997, leaving a net balance of 
£1,257. The total coet of production was 3d. per unit, and the 
average revenue was 325d. per unit. Sunderland stood fourth on 
the list of charges to consumers out of 118, only Cork, Manchester 


and Nottingham being cheaper. The total capital outlay up to 
March 31st, 1901, was £121,914. 
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Sweden.—The Communal Council of Visby has approved 
of aproject for the construction and installation of an electric power 
station to cost 175,000 crowns. The Communal Council of Kristian- 
stad has approved of a project for the construction of a central 
power station to cost 180,000 crowns. 


Twickenham.—The Urban Electric Supply Company 
has taken over the powers to establish an electric lighting system 
in the district. The company is prepared to give a supply to the 
neighbouring districts of Teddington and Isleworth if arrangements 
can be made with the authorities of these districts, both of whom 
have obtained Parliamentary. powers for the supply of electricity. 


Walthamstow,—The D.C. has appointed Mr. F. A. 
Wilkinson, of Salford, electrical engineer, at a salary of £300 a 
year, 


Wimbledon.—À L. G. B. inquiry will be held to-day 
relative to an application of the U.D.C. for & loan of £7,500 for 
ertending the Council's electricity department. 


Yerk.—In his report on the first year's working of the 
electric lighting station, the engineer, Mr. C. A. Midgley, states that, 
alter payment of all outgoings, including interest and sinking fund, 
there is a net profit of £98 15s. 9d. The year had created a record 
which had never been equalled by any provincial station in its first 
year. Originally Prof. Kennedy installed four ergines and 
dynamos, with a total horse-power of 320. So great was the 
demand, however, that a 400-H P. set was installed for the past 
winter, but even with this set they had not been able to have one of 
the others laid off, and at the end of the year (March 31st, 1901,) 
they had a total lamp connection of 16,400 8-c.P. lamps connected, 
aud over 5,000 8-o.P. lamps applied for. The report recommends 
further expense on mains and extensions for the coming winter of 
d The City Council has decided to carry out the extensions 
sugges | 


— ———— — — e —— 


Birkenhead.—The Electricity Committee recommends 
that application be made to the LG.B. for a £40,000 loan in 
respect of costs and expenses incurred in excess of amounts already 


sanctioned for the provision of : l : d 
for the tramways, p generating plant, mains, lamps, &c., 


, Urdift. The Tramways Committee his instructed the 
1 8 engineer to Proceed with the new line along Tudor Road 
and Wood Street connecting Clare Road with St. Mary Strcet. 


Dudley,—The T. C. has consented to the British Elec- 


Hal a tion Company laying a double track from Queen's Cross to 
E treet, on condition that all the cars from Old Hill and 
Dgswinford are brought into the Market Place. 


adden. —In a recent report to the Tramways Com- 
The er EM of the tramway works Mr. Parshall says :— 
fund i g 5 in the sub-stations, and all of the under- 
eats ae ve given entirely satisfactory results. There have 
electrical difficulties whatsoever. In the power station the 
ments are approaching completion. The coal- 

has been tested and found satisfactory. The 
tisfactory workiog order, 


second engine being held as 
ure of supply Hier: of the auxiliary power plant in case of 
turned over y trom Dalhousie. This second machine will be 


. experienced from warm pi 
. ins with -th 
lod fo 11 b Peared. No. 1 Allis en HN 
41 days, and the No. 2 for 16 days. 


generally are E ^. The condenser and auxili lant 
trouble from the ucing aga eriy, and have given ea ipw 


Halifax.—On Monday last Major Druitt, on behalf of 
the Board of Trade, inspected two completed new tramway sections 
at Halifax, namely, Luddendenfoot to Mytholmroyd, aud 
Northowram to Shelf. The inspector passed the sections, and 
traffic was opened the same evening. The remaining section un- 
completed, is that from Mytholmroyd to the Hebden Bridge 
terminus, about 1% miles. Our correspondent says:—''The muni- 
cipality are not at present going to undertake further extensions in 
the out districts. They are going to wait a few years and see if 
the present system pays. At present it is feared the electricity 
department and the tramways are losing cohcerns. But the great 
point—about which there is much uncertainty —is as to the cost of 
wearand tear. This will take two or three years to test.” 

The Tramway Committee have decided to erect a sub-station at 
Hebden Bridge ata cost of £729. 


Heysham.—The U.D.C. will grant an interview to Messrs. 


W. Heap and A. Ledward, respecting a proposed electric tram 
system. 


II ford.— The U.D.C. has sanctioned the borrowing by 
the Council for purposes of electric tramways, for a period of 30 
ycars, of a sum not exceeding £79,644 for permanent ways and 
buildings; for a period of 20 years a sum of £18,082 for equip- 
ment; for a period of 15 years a sum not exceeding £8,217 for cars, 


and for a period of 5 years, £794 for costs incidental to obtaining 
the order. | 


Lancaster.— The T.C. has decided to proceed with the 
construction of the first two lines of electric trams within the 
borough. Mr. Tester, the engineer, has been busy for some time 
with the estimates and plans for the route proposed—from Dalton 
Syuare, in the centre of the town, to Scotforth, 1°80 miles, with a 
line branching off this at the point around by Bowerham Barracks to 
the Williamson Park, 12 miles. The total estimated cost, including 
the car shed £1,325, is £26,960. This includes the equipment of 
the line but not the cost of the generating station. Tenders are to 
be invited by the Tramways Engineer for the work. The Birmingham 
syndicate made an amended offer to the Electric Trams Committee 
to buy up their rights in order that they might also take over the 
horse-car business of the Lancaster and District Tramways Com- 
pany, who own the line from Lancaster to Morecambe, and convert 
it into electrical tramways, but the Corporation Electricity Com- 
mittee have unanimously refused to negotiate. They may, how- 
ever, renew their offer to the tramway company, in order to avoid 
having two classes of trams in the borough under different man- 
agement. 


Leicester.—At the conference of the Association of 
Municipal and County Engineers held here last week, Mr. 
W. Howard Smith read a paper on “ Permanent Way for Electric 
Tramways”; Mr. E. Manville read one on the “ Methods of Safety 
for the Overhead Electric Trolley System," and Mr. Worby 
Beaumont introduced the subject of the wear of roads by horse 
haulage and motor traffic. 


Liverpool.—At a meeting of the Tramways Committee 
of the Liverpool City Council on Friday a report by the general 
manager of the tramways, Mr. C. R. Bellamy, on lifeguards and 
accidents on the Liverpool system, came before the Committee. The 
chairman, Mr. E. L. Lloyd, in moving the adoption of the report, 
said that the Committee had given the greatest consideration to the 
question of lifeguards in order to devise something which might be 
regarded as a suflicient protection to the public, especially to 
prevent children getting under the cars. From statistics in the 
report there was abundant evidence that there were fewer accidents 
than seemed to be generally thought. The Committee had given 
orders for equipping a number of cars with a special kind of life- 
guard and also with a ventilating apparatus. It was proposei to 
ventilate 300 cars, but the patent referred to would be used as an 
experiment first on 20 cara The general manager's report was 
subsequently read. It stated that in the year 1900 the head 
constable reported 510 cases of persons being run over in Liverpool 
by vehicles of all kinds. 162 persons were knocked down by horse 
and electric cars and omnibuses. The experience of the last two 
years showed that there was less risk of fatal accidents under 
electric traction than horse traction, having regard to the magnitude 
of the traffic. During 1900 there was one person killed under horse 
traction in every 5 millions, and under electric traction, one in 
every 10 millions. In 1898, with horse traction, the fatalities were 
one in 6 millions; in 1899 with mixed traction, they were one in 
8 millions, aud in 1900 with electrical traction, one in 7,500,000, and 
in the half of the present year they were one in 9 millions. Since 
the electric cars were introduced, seven peraons had been killed. 
The general manager recommended the use of the lifeguard of the 
plough type as affording the greatest safety, and that a hundred cara 
should be fitted with it. The estimated cost was £6 a car, but the 
actual cost would be rather less. 

On Sunday last the electric car route by way of Cazneau Street 
and Norton Street, Liverpool, was opened for traffic. The new 
route will form a connecting line between the centre of the city and 
an existing line working to and from the north end of the city. The 
length of the north end line in Strand Road, Bootle, has also been 
opened for traffic. : 

The subject of overcrowding the cars has been considered by the 
Tramways Committee, and the general manager of the tramways, 
Mr. C. R. Bellamy, has been instructed to have the cars licensed to 
carry 74 passengers each. Many of the cara are supposed to com- 
fortably seat 56 persons, the new limit will, therefore, admit of 
passengers standing inside and outside. Standing on the platform 
and staircase will not, however, be allowed. 
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Middlesex.—The County Council last week decided .to 
refer all matters affecting light railways and tramways to the 
Special Committee, and sanctioned, amongst others, the proposed 
applications for the following lines :— 

No. 1.—A line of 6 miles 2 furlongs 24 chains in the parishes of Staines, 


Lateham, Ashford, Littleton, Sunbury and Hampton. This line would be in 


connection with the already authorised Staines and Egham ht railway. 
Estimated cost, £99 ? EN i 


206. 
No. 2,—A line of 6 miles 1 furlong 0-70 chain in Staines, Stanwell, Heston, and 
East Bedford, terminating at Hounslow station, 


£94,071. 
No. 8&.—A line.of 4 miles 0 " 1 
Henworth and Sanb miles 0 furlong 145 chains in Twickenham, Hampton, 


700. 
No. 4.~-A line of 9 miles 6 furlo 9 chains in Isleworth, Twickenham and 
Hanworth, £42,946. ica : i 


The other lines affect the districts of Chiswick, Hornsey, Totten- 
ham, Wood Green, Islington, Hampstead, Marylebone, Willesden 
and Paddington. The Committee was authorised not to proceed 
with any part of the above lines (Nos. 1 to 4) it may be deemed 
desirable to hold over, pending the application of the London 
United Tramways, Limited, as to some of the routes. It was also 
decided to take steps to protect the County interests as to the 
schemes of the London United Tramways Company. The prepara- 
tion of working drawings, specifications, &c., for tendering purposes 
will be carried out by the Council under the supervision of the 
county engineer, with the assistance of a specially qualified assistant 


engineer and draughtsman, who will be advertised for at a salary of 
£600 per annum. 


Nottingham.—The Bulwell-Great Market Place section 

of the Corporation electric tramways is now practically complete. 
A certain amount of paving, however, remains to be carried out, but 
it is hoped that the electric care will be running by the middle of 
the present month. This is the longest section of all in the new 
scheme, and is the second to be completed, the Sherwood-Great 
Market section having been opened for traffic at the New Year. 
On the Trent Bridge section, work is being pushed forward rapidly. 
It is the desire of the Tramways Committee to have the Trent 
Bridge and Station Street sections completed by the end of the 
summer. At Monday’s meeting of the City Council, Alderman 
Brownzword (chairman of the Tramways Committee) replying to a 
number of questions, said it was not the intention of the Committee 
to put electric lamps on the Bulwell route any further than Alfreton 
Road and Derby Road. They hoped to get at the Lenton Boulevard 
section of the tramways early in the spring of next year, or very 
early in the summer. The reason the Committee put electric lamps 
on Mansfield Road and Alfreton Road was that, having centre poles 
(though there was no law to that effect), it was understood and 
pressed by the Local Government Board that every other pole 
should have a lamp, because during foggy weather it was dangerous 
to traffic unless there was a means of distinguishing the poles. The 
Committee did not propose to light up the rest of the route—that 
portion where there were side poles—because it was not the business 
of the Tramways Committee to light the streets; it was the business 
of the Lighting Committee, and up to the present time the Tram- 
ways Committee had not been able to induce the Lighting Com- 
mittee to even undertake the expense of the lamps that were put 


up. The Tramways Committee were bearing the whole of that 
expense. 


St. Helens.—The third length of new electric tramway 
in Smithy Brow, Corporation Street, and Shaw Street, St. Helens, 


was inspected on Thursday last week by Colonel Von Donop, repre- 
senting the B. of T. 


South London.—In reply to questions as to when the 
London County Council would commence the conversion of the 
tramways to electric traction, Mr. J. W. Benn stated on Tuesday 
that the erection of the generating station would defer the installa- 
tion for a longtime. The Highways Committee had, however, 
caused inquiries to be made, and could see their way to obtain 
power in the district at an earlier date, so that the cars might be 
seen in operation in 18 months. 

The Highways Committee reported that the forms of contract and 
specifications were being prepared for the supply of the direct 
current and three-phase current plant required for the generating 
station to be established in connection with the electrical working 
of the tramways. The Council's standing order relative to reten- 
tion moneys under contracts, provides that in the case of contracts 
not exceeding £100,000, payments shall be made at the rate of 80 
per cent. of the value of permanent work executed, until the 
amount due in respect of the contract and remaining unpaid shall 
be equal to 10 per cent. of the contract price; and, further, that half 
of the retention money shall be paid on completion of the work, 
and the balance at the expiration of the period of maintenance. It 
has been represented by Dr. Kennedy that as regards the supply of 
the machinery now ander consideration, the arrangement provided 
for by the standing order would cause the contractor to be kept out 
of his money for a considerable period, and that, of course, this 
would be taken into consideration by persons tendering, and the 
price would be higher than if a different arrangement, which he 
suggests, were adopted. Having given careful consideration to the 
matter, the Committee were of opinion that as regards these parti- 
cular contracts an arrangement should be made for the contractor 
to be paid 50 per cent. of the value of the machinery upon it being 
delivered at the site, 30 per cent. after the machinery has been 
erected in position, 10 per cent. after being taken over, and 10 per 
cent. after 12 months’ maintenance. A recommendation to this 
effect was adopted without discussion. 


Southport.—The Cambridge Road line to Churchtown 
was officially inspected on behalf of the Board of Trade by Major 
Druitt, R. E., on Tuesday. 


Stroud, — The locality is considering Mr. Nevins’s 


scheme for an electric railway connecting Stroud with Nailsworth, 
Painswick, Stonehouse and Chalford. 


Sweden.—For some time past the question of converting 
the Swedish West Coast Railway into an electrically-worked line 
has been under discussion, and different projecta have been put 
forward. The latest sugges on is that the motive power be taken 
at Karsefors, near Laholm. The installation, including the pur- 
chase of the Falls, would cost 3,000,000 crowns. 


Twickenham,—After preliminary discussion, the U. D.C. 


has decided against many of the clauses in the rival light railway: 


schemes proposed by the Middlesex County Council and the 
London United Tramways, Limited, respectively; but the view is 
expressed that, subject to satisfactory arrangements, it would be 
advisable to adopt the company’s scheme as against the County 
Councils. The chairman and the clerk have been authorised to 


take the necessary steps to oppose at the coming inquiry at Hounslow 
on 22nd inst. 


Warrington.— The B. of T. have sanctioned the loan of 
£66,050 for the construction of tramways in the borough. 


TELEGRAPH AND TELEPHONE NOTES. 


Bristol Telephones,—The members of the Corporation 
inspected the new headquarters of the National Telephone Com- 
pany on Tuesday. The building is a commodious one, and the 
arrangements are of the most modern character. The visitors were 
particularly interested in the switch room erected in the rear of the 
main block. This is a fine apartment, 70 ft. 7 in. in length, 31 ft. 
in breadth, 29 ft. in height and having a lofty lantern top. It will 
provide for 6,000 subscribers, and as the number already oon- 


nected is 1,500, extension room is ample. 


French National Submarine Cables.—The French 
Chamber of Deputies, in the name of the Commission of the 
Colonies, has recently issued a report dealing with the subject of 
Nationalizing French Submarine Cables. In January, 1900, a Bill 
was brought in relating to the establishment of various Colonial 
cables, but this was only an incomplete scheme, and did not touch 
the financial question. In 8 report which was issued in June of the 
same year, it was pointed out that any scheme to Le successful must 
be one of arrangement with existing companies under new guarantees 
or new companies. The financial position of the one and only 
existing cable company in France, the Compagnie Frangaise des 
Cables Telegraphiques, did not permit of its resources being 
utilised without a complete reorganisation; this reorganisation 
the report fully considers. It proposes, amongst other recommenda- 
tions, the reduction of the capital of the company from 24 to 14 
millions of francs (£960,000 to £560,000) ; the issue of eight million 
preference shares for the repair of the  Pouyer Quertier 
cable; the construction of a third cable ship; and the 
establishment of a reserve fund to meet any falling off in 
traffic receipts which may take place; the State to advance, if neces- 
sary, the sum of one million (under deduction of guarantee pro- 
ceeds) to meet a deficiency arising from a falling off of traffic; the 
advance to be subject to interest and to be payable back. In return 
for these (and certain other) advantages, the State requires the 
company to partially renew the Pouyer Quertier cable, to purchase à 
cable ship, and eventually (when the traffic requires it) to lay a 
new traris-Atlantic cable; certain conditions, with a view to estab- 
lishing new lines, are also imposed, the State reserving to itself the 
power of making arrangements with the company for the construc- 
fion of new cables, the company procuring the necessary funds by 
the issue of shares, to be paid back by means of annuities, and the 
cables becoming the property of the State. The convention places 
at the disposal of the State the company's fleet for the repair of its 
own cables. The report considers that the proposed system 
willenable certain cables in the Indian Ocean, which are at present 
without commercial value, to be worked advantageously in combina- 
tion with the cables of other companies; also that the restoration 
of the Compagnie Francaise would result in the influx of capital for 
the promotion of new companies. It is considered that the French 
company, if properly organised and worked, would prove a formid- 
able competitor with the Anglo-American companies, and that the 
State subsidy would never require to come completely into force. 
The State would practically control the organisation and the 
operations of all kinds of the company. It is pointed out that 
two of the most useful lines of the projected system—namely, from 
Hué te Amoy and from Oran to Tangier—were laid with great dis- 
cretion and rapidity, and form very important links with Indo- 
China and with Tangier. The report expresses the sentiment that 
“the national work of the enfranchisement of our exterior tele- 
graphic relations has at last emerged out of the period of uncer- 
tainty, the prolongation of which excited our patriotic impatience 
and the sceptical irony of the foreigner." 

A Bill was distributed in the French Chamber on June 25th 
authorising the Minister of Commerce to purchase the cables gerving 
the West African colonies, to maintain the existing subventions, 
and to raise the sum of 3,600,000fr. with which to pay the West 
African Telegraph Company. 


(Continued on page 23.) 
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THE GENERATION AND TRANSMISSION 
oF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Continued from Vol. 48, page 806.) 
Tyansformers.—Lhe transformers, which reduce the 
pressure from 10,000 volts to 150 volts, are partly located in 
transformer houses and partly in single cabin installations, 
gupported on distributing masts, as shown in fig. 16. The 
transformer houses, made of corrugated iron, are divided 


into three compartments; one contains the transformer, 


another the switching apparatus, and the third the low 
pressure switchboard and a telephone. 

One of the transformer houses is shown in fig. 17. Each 
house is equipped with the necessary switches and terminal 
screws for central measurements, and with horn lightning 
arresters, choking coils, and safety connections. The making 
and breaking of the connections can be safely effected when- 
erer required, special cut-out tongs, similar to that shown in 
fig. 8, being provided. These tongs are made of wood, the 
handles being connected to earth by means of a flexible 
cord, 

All the transformer stations are telephonically connected 
each other and to the generating station, and are so 


arranged that conversation can be carried on, even if the 
telephonic conductors are influenced by the high pressure 
mains. All the main supply lines, whether at the high or 
low pressure, are overhead. 

Mannesmann tubes are employed on which the insulator 
supports are firmly clipped. The tubular and bracket sup- 
ports are shown in figs. 18 and 19. 

Each community has a specia] agreement with the Electric 
Supply Company for street lighting with arc and incan- 
descent lamps. ö 


System of Charging for Current.—The small private 
installations pay on a periodic scale per lamp. The larger 


installations are equipped with meters. For lighting pur- 
poses a charge of 6 pfgs. is made per hecto-watt-hour, with a 
scale of discounts to large consumers ranging up to 50 per 
cent. Electric energy for motors and heating purposes is 
supplied at the rate of 2 pfgs. per hecto-watt-hour. 

In the generating station a converter is in use charging a 
battery for an electric automobile, that runs daily between 
Wiesloch and Walldorf. The energy at present is absorbed 
principally for lighting purposes, but motors are being 
installed. Those in use are monophase motors of the 
Lahmeyer type, which have obtained a high reputation for 
their ample overload margin and smooth running capabilites. 


The transformers are of the Kern type, as shown in 
F 
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Fia. 17. 


FIG. 19. 


fig. 20. The success of this installation has been striking, 
and extensions are already under consideration. 
The firm of Lahmeyer & Co., known as the Electricitits 


Aktien Gesellschaft, have in recent years successfully carried 
out many high voltage polyphasic transmission projects, and 
their electric generating stations are models of excellent 
design and workmanship. Fig. 21 shows a Lahmeyer 


Fia. 20. 


alternator driven by a Thwaite-Gardner blast furnace 
power plant, the first one to be employed for producing 
calcium carbide. 


(To be continued.) 


ELECTRIC POWER SUPPLY ON TYNESIDE. 


THE power system which we now propose to describe is 
especially interesting in that it is the first in this country to 
meet the motive power requirements of large manufacturers, 
each having an average load of 400 H.P. and upwards. 

The generating station at Neptune Bank, which is now 
working, is the preliminary power station begun over a year 
ago by the Walker and Wallsend Union Gas Company, on a 
somewhat smaller scale, and since taken over by the New- 
castle Electric Supply Company. The latter, a8 our readers 
are well aware, has carried on the supply of electricity to a 
large portion of Newcastle-upon-Tyne for about 11 years, 
using the single-phase alternating current system and house 
transformers; even under these adverse conditions the com- 
pany won its way to a very high reputation on the score of 
the low price of supply, holding the premier position in this 
respect for some time. 

The company, however, was not satisfied with a mere 
lighting load, and for some time past it has had in contempla- 
tion the erection of a new generating station, with a view to 
raising the load factor by a motor load, and at the same time 
escaping from the legal troubles caused by the emission of 
smoke. When the Gas Company obtained statutory power last 
year to supply electricity, the Supply Company at once 
opened negotiations with the former, and arrived at an 
agreement, according to which the Supply Company relieved 
the Gas Company of the whole of the work connected with 
the generation of electricity, and arranged to supply it 
in bulk to the latter for distribution within the Gas Com- 
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pany's area, At the same time the Supply Company sary on the riverside site which has been obtained by the com- 
obtained by transfer the provisional order of the Walker pany, and which is shown on the accompanying plan of 
Urban District Council, and thus completed the formation the district. 

of what is probably one of the finest areas for electricity The power station was designed by the Gas Company for 
supply in the world. supplying three-phase current at 5,500 volts, with a frequency 


ENGINE ROOM 


—̃ ͤ Vr. 
mt 
11 
Td 
- = hs + | | 
Hi | | 
i d 


=o Po GOWER HOUSE 
2 4$ —- * — 
$ ] — 
pet du e ieee — V x / * e 
| - t Y P || ASH HANOLINC! 
^t * r y là a 
ex M \ ij PLANT | ZA 
ees LC || m íl L 
[A A7. $4 MEN | ‘ 4 | 
1-4 — p- 5 =- j COAL Ne. | 1 di 
S CRY waran ARYa PUMP ——t 7 i r us 
P Py A", | 
. N [ 4. 7 [A E 
. a N l i FA * jä ^ 
i LE. ESAS í : =s à 1 -— Á. zx. | i dA LLAN 
H NN — Doo y mw. | ia SS ) 
Pr M i v att T hu — — 
——— cd " "a eie M 
S — ‘ f 2 N HY 
s ] ASH 
TUNNEL! 
Sc xL. < ~ f 


312345 fo it zo 25 co FILET : w= iy 
— —— — o a CA A uei ce 5 $ 


CRoss-SECTION OF PowEkR STATION. 


When the Gas Company obtained its powers, Parlia- of 40 cycles per second. The sub-stations are provided with 
ment refused to allow it to utilise any site but one which stationary transformers and synchronous motor-generators 
it had purchased (for gas purposes) at Neptune Bank, both supplied at the full voltage, whereby current may be 
Wallsend; this, therefore, had to be adopted in the first obtained either at 440 volts three-phase for motive power, or 
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instance, although unfortunately it is not actually on the river. at 480 volts direct current on the three-wire system for 

In view of the position of the site, the station was laid lighting and power. The frequency and voltage were 
ont for a moderate capacity only; when the plant described chosen so that, as far as possible, standard machinery might 
below, and now being completed, becomes fully loaded, it is be employed, thereby obtaining better delivery and reason- 


intended to locate all further machinery that may be neces- able cost. 


eet RR 


B Bn $ ———— ͤ⁰pm—— — — —ů — — 


22 


THE ELECTRICAL REVIEW. 


[Vol 49. No. 1,232, JULY 5, 1981. 


. When the power station was taken over by the Newcastle- 
upon-Tyne Electric Supply Company, the increase in the 
area of distribution suggested the desirability of increasing 
the primary voltage. This was, however, abandoned, as the 
saving in conductors was almost counterbalanced by the 
increased cost of the insulation required by the Board of 


A 
l.  ] 


rime ENTRANCE 
OFFICE pa, a 


2 NORTH CASTERAN RAILWAY 
Scale of fen 
(Eu EEKE EE BEB 
LR See Aa up uA — 


PLAN OF WORKS AT NEPTUNE Bank. 


Trade. The sub-stations situated in Newcastle will therefore 
work under the same conditions as those of the Gas Company, 
and will be placed in positions affording the greatest economy 
in low-pressure feeders, 

The position of the Neptune Bank site will be found on 
the accompanying map of the district, from which it will be 
seen that it is some 350 yards from the river, and close to 
the riverside branch of the North-Eastern Railway, in 
connection with which a siding is arranged. Coal-wagons 
are run on to this, and are shunted into the coal depót above 
the bunkers by means of an electric locomotive supplied with 
current from an overhead trolley line. 

Buildings.—The relative positions of the various buildings, 
&c., connected with the power station may be seen on the 
plan of the site. 

The stores and fitting-shops are connected by means of a 
girder, on which runs a small travelling crane. 

The cooling-pond to the north-east is provided with 
Messrs, Korting Bros. patent nozzles, and is capable of 
dealing with 325,000 lbs. of circulating water per hour. 
This pond had to be installed to meet the difficulty which 
arose from the fact that the power station is considerably 
above the level of the river; it was found that the cost 
of pumping the whole of the circulating water, thereby 
necessitating long lines of large piping and a pumping 
station situated on the river bank, placed this course almost 
out of the question, The arrangement, as it now exists, 
consists of a rotary pump, electrically driven, placed in a pit 
at the side of a small stream, which at aigh tide affords 
sufficient water to make up for any loss due to evaporation at 
the cooling pond. 

It will be seen from the drawings of the power station 
that the engine and boiler houses are of the same length and 
width, namely, 160 ft. long x 52 ft. wide. 

The firing level of the boiler house is the same as that of 
the basement of the engine room, the floor of the latter 
being 8 ft. above this, which is also the level of the siding. 
This arrangement simplifies both flues and pipes. 

The height of the engine room from basement floor to 
cranes is 40 ft. 6 in., and a 25-ton traveller runs the full 
length of the building. 

The switchboard gallery is 10 ft. above the engine room 
floor level, and from this the upper platforms of all the 
engines can be reached by a gallery running the full length 
of the building. A door also opens from the switchboard 
gallery into the boiler house, and affords a ready means of 
access to the boiler stop valves, &c. 

The necessary communication between switchboard and 
engines for starting up, synchronising, &c., is provided by 
engine-room telegraphs of the marine type. 

Both high pressure and low pressure main switchboards 
are placed on the gallery ; auxiliary machine, feeder, 


RIVERSIDE eint 


and station power and lighting panels are arranged 
underneath these. Other auxiliary panels control the 
various station motors. 
The space directly below the switchboard gallery is 
divided from the remainder of the engine room, so as to 
avoid danger of interference with the cables, rheostats, &c., 
below the switchboard. All the con- 

nections to the auxiliary machine and 
feeder panels are made behind the 


: surfs a dividing wall. 

MLZZC —— The basement is divided into two 

. xs pm portions ; one provides for piping, feed 

Sia — oy pumps, Wheeler condenser, oil separa- 

p — tors and other auxiliary apparatus in 

NH. , e — — connection with the steam plant; the 
3 E e = other portion is reserved for cables, 
2 es- sr, : onenp ` ew —.!ͤ | rheostats, &c. Each of the high pres- 
? = — 5 = : sure cables running between the switch- 
| „ | board and the machines is made up of 
nanen aaa three single insulated cables, braided 
JJ T together and run in iron pipes. No 


dividing boxes are required at the 

machines, as the braiding is stripped 

zs back, and the separate cables connected 
with the machine terminals. 

The low pressure machine, exciting 
and power cables are single, rubber- 
covered, and are cleated to the walls by 
means of porcelain insulators carried 

in iron frames. The feeder cables are brought into the 
station through wrought-iron bends, directly below their 
respective terminal lugs. 

The three-phase machines have the centres of their star 
windings connected to earth by means of an insulated cable, 
running to the main earth plates. Most of the iron work in 
the engine room is earthed through a copper strip running 
the whole length of the building. Woodwork is avoided 
entirely, thereby minimising the risk of fire. 


4 r 
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EXTERIOR OF PowEn Station, NerivneE BASK. 


A motor-driven air compressor is placed in the cable base- 
ment, from which compressed air is supplied through P!pes 
for cleaning high pressure switch gear and armatures. 

Equipment. — The plant in this power station will 
eventually consist of : — Eight Babcock & Wilcox 
boilers; two 300-B.H.P. Belliss engines, each driving two 
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100-kw. 240-volt D. C. generators; one 75-B. H. p. Belliss 
engine, driving one 50-Kw. 240-volt D.C. generator; four 
1,400-1.H.P, triple-expansion engines, each driving a 700-Kw. 


5,500-volt three-phase alternator; one 1, 500-Kw. Parsons 
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at the time when the notice was issued. They did not pledge the 
Postmaster-General and his successors either to maintain those con- 
ditions permanently or to secure a salary of £190 to any particular 
candidate at any time during his career. The conditions under 
which a salary of £190 could be attained were not set out in detail 
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PLAN or PowER&R STATION. 


tatbo-alternator, 5,500 volts three-phase; one 150-Kw. 
5,000 to 240 valts three-phase continuous current synchro- 
nous motor-generator. 


(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from mt 18.) 
Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Latakia-Cyprus.. .. .. ‘so 0. June 20, 1899 .. - 
PuwMamnham — .. $, . N Maroh 1. 1000. 
LAXDLINES !— | 
Bolama Bissao o . June 26th 
. % „ S ADEM A TE 8 sà 
— Kalgan „ „ „ „ . une 80, 10 
Lord Londonderry and the Postal Service.— Lord 
Londonderry has issued a lengthy rejoinder to the charge of 
“breach of faith,” brought against the Postal Administration by the 
London telegraph staff. The reply, which is dated June 27th, 1901, 
says, "The Postmaster-General has had before him an application 
for an interview made on behalf of the London Branch of the Postal 
Telegraph Clerks’ Association, with regard to certain passages in a 
letter addressed to Sir A. Rollit by his lordship’s direction on 
April 25th last. The views expressed in the letter were the result 
of carefal consideration by the Postmaster-General, and he can hold 
out no hope of finding himself able to depart from them; 
but if the applicants still desire to have a personal interview, he 
will be happy to receive them. As, however, they appear to be 
labouring under some misapprehension on the subject in question, 
the Postmaster-General thinks it desirable, before seeing them per- 
sonally, to make the following further observations:—1t is the case 
that the regulatiops issued by the Civil Service Commissioners for 
the competitive examinations held between November, 1881, and 
December, 1889, contained a note to the effect that successful can- 
didates have a ‘prospect of attaining £190 a ycar.’ This note was 
withdrawn aftcr the examination held in December, 1889. The 
contention appears to be tbat this note constitutes a 
contract or ‘promise’ that those who entered the service 
through the examinations in question would, in the ordinary course, 
teach & salary of £190. The Postmaster-General regrets that 
he is wholly unable to admit this contention. The words 
did not in fact constitute either a contract or a promise of any 
Kind, They simply indicated the salary which it was possible 
for a successful candidate to attain under the conditions existing 
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but every candidate must have been aware that the prospect of 
attaining that salary was not unconditional, but depended inter alia 
upon the occurrence of vacancies in the classes above him, and on 
his being found duly qualified for promotion. It was within the 
competence of the Postmaster-General or his successors to vary 
those conditions as the interests of the public service might from 
time to time require, and more particularly to prescribe the quali- 
fications which should from time to time entitle an officer to 
promotion from class to class. The prospect of £190 is still open 
to all who entered the service with that inducement before them, 
and the conditions under which it is attained do not materially 
differ from those that prevailed at any time between 1881 and 
1889. . . Both the rate of promotion and the qualifications required 
may have varied from time to time, and it is possible that some who 
were not fully qualified have been advanced. But the Postmaster- 
General cannot admit that this affords any ground of complaint on 
the part of officers who have failed to obtain promotion, or whose 
turn has not yet come. Even if the original note had stated that 
any particular standard of qualification was required, the Postmaster- 
General holds that it was within his discretion and the discretion of 
his predecessors either to raise or lower the standard or to vary the 
duties as the interests of the public service might require. Nothing, 
however, was said on this point, and there is, therefore, the less 
ground for any grievance in consequence of variations which may, 
in the course of time, have been introduced.” This enunciation 
of the absolute discretion of the Postmaster-General is followed by 
the statement that the number of men entering under this promise 
was 530, but that as there are others awaiting promotion who 
entered prior to 1881, there is as yet no ground ie grievance even 
if the contentions are admitted. The Tweedmouth Committee, 
Lord Londonderry says, thought £160 adequate remuneration for 
the general body. “Any alteration which has been made since 
1881 in the qualifications required for promotion to the senior class 
was carried out long before the Tweedmouth Committee reported, 
and their report was made in view of the facts which they found 
existing at the tine The Postmaster-General has dealt 
with the question at some length because he was anxious 
to satisfy both himself and the staff that the charge 
brought against his predecessors of a ‘breach of faith’ 
was wholly without foundation; and unless new facts 
of which he is unaware can be brought forward, he sees no likelihood 
of coming to any other conclusion than that which he has expressed 
above"; he is, however, willing to receive a deputation. 

The Londou branch of the Postal Telegraph Clerks’ Association 
has addressed a note to the Postinaster-General, accepting bis offer 
to receive a deputation to discuss the question of a “breach of 
faith,” and has asked Lord Londonderry to appoint an early date 
for the interview. 


Telephone Patents.—The Electrical World, of New 
York, says that a decision was rendered on June 7th in favour of the 
Western Electric Company, in the United States Circuit Court of 
the Eastern District of Missouri, on Patent No. 438,788, and that in 
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the same Court a decision was rendered upholding the Seely patent 
on the employment of answering spring-jacks in multiple switchboards. 
Both of these suits were brought by the Western Electric Company 
against tue Kinloch Telephone Company, of St. Louis. The appa- 
ratus found to infringe Patent No. 438,788, is the carbon plate pro- 
tector, manufactured by the Sterling Electric Company. The appa- 
ratus found to infringe the Seely answering jack patent is the 
multiple switchboard built by the Kellogg Switchboard and Supply 
Company, of Chicago. 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Amsterdam.—September 2nd. H.M. Consul at Amster- 
dam states that tenders are invited by the Municipality of Amster- 
dam for the supply of “ electrical tram-carriages arranged for above- 
ground supply of electricity, and for about 5,000 tons of grooved 
rails for tramways, with necessary appurtenances.” Particulars may 
be obtained from the Director of the Municipal Tramways, Nieuwe 
Achtergracht, No. 164, Amsterdam. 


Birkenhead,—July 16th. The Corporation wants ten- 


ders for 15 electric car bodies, also equipments, trucks and trolleys. 
See Official Notices” June 21st. 


Brazil.—July 8th. The Foreign Secretary has received 
a despatch from H. M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Brecon.—August 5th. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
at Talgarth. Sce Official Notices“ June 28th. 

Cleckheaton.—July 13th. The Council wants tenders 
for Lancashire boilers, economiser, condenser, pumps, Meldrum’s 
furnaces, balancers and boosters, battery, cables, switchboards and 
travelling crane. Sec “Official Notices " June 28th. 

Colue.—July th. The Technical Committee wants 
tenders for a 6 B.H P. “protected” motor, &c. See “ Oficial 
Notices " June 28th. 

Darlington.—July 16th. Free“ or “assisted” wiring 
proposals are wanted by the E.L. Committee. See Official 
Notices” June 21st. 

Dartford.—July 24th. 


D.C. meters and cut-outs. 


The Council wants tenders for 
See Official Notices ` to-day. 


Dudley.—July 6th. The E. L. aud T. Committee wants 
tenders for a steam engine and dynamo. See “Oficial Notices“ 
June 21st. ; 

Franee.—July 15th. Tenders are being invited until 


the 18th inst. by the French Post and Telegraph authorities in 

Paris for the supply of 280 tons of copper wire. ‘Tenders are to be 

. sent to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
Rue de Grenelle, Paris, whence particulars may be obtained. 


France.— The municipal authorities of Ardres, a small 
town in the vicinity of Calais, are inviting tenders for the con- 
cession for the electric lighting of the town. Further particulars 
may be obtained by addressing La Mairie d'Ardres, Pas de Calais, 
France. 


. €&reenock,—July 17th. The Police Board wants tenders 
for surface condenser, &c., and fan for induced draught. See 
“ Official Notices“ to-day 


Kirkealdy,—July 20th. The Corporation wants tenders 


for feeders, mains, road work, and arc lamps. See Ofticial Notices " 
June 28th. 


London.—July 23rd. The L.C.C. wants tenders for 
boilers, pnmps, cooking apparatus, and electric lighting installation 


(exclusive of generating plant) for Horton Asylum. See ''Otlicial 
Notices " to-day. 


Mansfield.— July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, 200-K w. steam 
generators, motor transformers, condensing plant, switchboard, 
battery, crane, mains, arc lighting, meters, and workshop equip- 
ment. See Official Notices June 7th. 


Pontypridd.—July 23rd. The Guardians want tenders 
for electric lighting at the Union Workhouse, Infirmary, and other 


buildings.  Particulars from, and tenders to, Mr. W. Speckett, 
Clerk, Union Offices. 


Shoreditch.—July 10th. The Borough Council wants 
tenders for switchboards and instruments for its stations and sub- 
stations. See ‘ Official Notices” June 28th. 


Southwark.—July 10th. The E.L. Committee wants 


tenders for two new panels for the main switchboard. See 
Official Notices June 28th. 


lightning this week when taking refuge under a pier. 
bodies were twisted into fantastic shapes by the lightning. 
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Spain.—July 9th. Tenders are being invited until July 
9th, by the Municipal authorities of Riaza (Segoria province), for 
the concession for the electric lighting of the town during & period 
of ?0 years. "Tenders to be sent to El Secretario del Ayuntamiento 


. de Riaza (Segoria), whence particulars may be obtained. 


Spain.—July 26th. The Spanish Ministry of Industry 
and Public Works in Madrid are inviting tenders until the 26th 
inst, for the construction and working of an electric tramway 
between El Santuario de la Yedra and the station at Balza (pro- 
vince of Jaen.) Particulars may be obtained from, and tenders are 
to be sent to, El Ministerio de Agricultura, Industria, and Obras 
Publicas, Madrid. 


Spain.—The municipal authorities of Pedreguer (pro- 
vince of Alicante), have just invited tenders for the concession for 
the electric lighting of the town during & period of 15 years. 


St. Pancras.—July 11th. The Council wants tenders 
for three-phase motors coupled to C.C. generators, with switchboard, 
&c.; also three-core lead-covered high pressure cables. See 
“ Official Notices“ to-day. 


Stepney.—July 15th. The Borough Council wants 
tenders of steam and other pipe works, paper cables, conduits, &c. 
See '' Official Notices " June 28th. 


CLOSED. 
Belgium.—The Belgian State Railway authorities in 


Brussels last week opened tenders for the supply and erection of 
two shunt-wound 30-xw. dynamos with pulleys, rheostats, &, 
for a power station about to be established at Jamet, Brulotte. 
11 Belgium, one French,and two German firms competed for the 
order, the lowest tender being that of the Compagnie Belge 
d' Electricite, cf Brussels, who quoted 6,8374 francs. The quotations 
ranged from this up to as high as 12,468 francs. 


Dundee.—Messrs. Aiton & Co., of Willesden Junction, 
have been awarded the contract for pipework at the Municipal Elec- 
tricity Works. 

London.—The Shoreditch Borough Council have 
accepted the tender of the General Electric Company, which was 
the lowest, for the supply of carbons during the ensuing year. The 
other firms who tendered were the Sloan Electrical Company, 
Crompton & Co., the Brockie-Pell Company, and Messrs. Johnson 


and Phillips. 


West Ham.—The Contract Journal publishes the follow- 


ing list of tenders submitted for the supply of electric tramway 
machinery, &c., for the T.C.:— 


TRAMWAY MACHINERY: 


Ferranti T e ic ET i fi .. £12,700 
Verity & Co. T - Se va zx . 13,998 
General Electric Company aie - za ss "t 12,700 
Brush Electrical 8 T jd "Au a 12,270 
Witting Bros. 25 + M P .. — 11,190 
J. Fowler & Co. - ve -— ix ad ics 12 855 
Siemens Bros. 3 ee bs aM 12,774 
Thames Ironworks Company ii wen e .. 18300 ` 
Scott & Mountain . bur dus m - . . 14,5% 
Cole, Marchent & Morley ate is s EN - 20,57 
J. & H. Maclaren TL „ M. 
Mather & Platt .. e 5 12,590 
Johnson-Lundell F. lectric Traction Company č is 12,084 
British Schuckert Company . : vs EN 12,849 
British Westinghouse Company s Vie - - 14,433 
Parsons v - x i is 11,829 
, F. Suter & Co. : Sa E 8 is 1 $3 12,180 
Bergtheil & Young id 5 is vi MES zi 18,597 
V. Coates & Co, .. "Tu 22,000 
Lancashire Motor and Dynamo Company 13,407 


Lancashire Motor and Dynamo Company lalternative) 13,425 
Lancashire Motor and Dynamo Company (alternativ a 14,318 


. International Engineering Company T T 11,710 
Dick, kerr & Co. iu AR 17,750 
Allgemeine Elektricitüts- Gesellschaft, Berlin .. T 10,810 


Allgemeine Elektricituts- Gesellschaft (alternative) .. 8,926 
Engiueer's estimate, £25,000. 


ELEVEN WarER-TvuE BOILERS AND FITTINGS, 


J. Thompson, wolverbamplon e... ́ 16,250 
Babcock & Wilcox ; " e “a zs 14,120 
R. Hornsby & Sons M * oes i. .. 718,791 
Stirling Boiler Company MN E . .. 15,214 
Rowland & Co. .. ig " 17,520 


Papiness 8 Gutimate: £18,000. 
The tenders have been referred to committee. 


— o auia 


FORTHCOMING EVENTS. 


t 


Saturday, July 13th.—At 3 p.m. Institution of Junior Engineers. 
Visit to the Millwall Lead Works. 


Lightning Fatalities.— It is reported that 11 out of 12 
members of a fishing party on Lake Michigan were ben 
eir 
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NOTES. 


Why the Belleville Boiler Failed.—Opening a daily 
paper a few days ago, we stumbled across an explanation of 
the reason for the failure of the Belleville boiler that was as 
grotesque as can well be imagined. This reason was that 
certain packings that ought to have been used were not 
employed, and the inference was, of course, that given the 
proper packing, all would be well. We are, in fact, invited 
to believe that the change of a packing ie going to make a 
gnecess of a boiler that is not constructed upon principles 
that will ensure it. At the same time there is a big 
noise being made about certain trials of the Minerva and 
the Hyacinth. We sre asked to believe that these trials 
have shown the superiority of the Belleville. Nothing we 
have ever written on the Belleville boiler has been one-half 
so strong as what has been told us by those in a position to 
know the facts. We have not condemned the water-tube 
principle, We.condemn the principle adopted in the Navy, 
and once again we enter our protest against the fresh 
attempts to bolster up the Belleville. 


The Eleetrical Volunteers in South Africa.— From 
a correspondent who is with the Electrical Volunteers in 
Johannesburg, we have received the following news of the 
movements of the corps :—“ Perhaps you will be glad to 
know what the E.Es. are doing now in the sunny south, as 
you took such a great interest in the former detachment. 
Well, after an interesting; but uncomfortable and lengthy train 
journey up country, we arrived at Norvals Pont, and stuck 
fast for want of loco. engines. Here we left a portion of 
^B" Company under Capt. Craven. Continuing our journey 
and travelling by day only, we reached Elandsfontein. At 
Vereeniging the remainder of B” Company under Lieut. 
Leaf detrained. “A” company came on to Johannesburg 


Zeigt. Bergt.Major Sergt. 
acleod. 


Gunn. W. Holmes. 


Corpl. Hamilton. Sergi. Marshall. 
Zebulon (* our boy " ), 


and settled down under canvas in the Police Barracks just 
outside the Fort, The officers now occupy a house, and we 
also Lave a house for our stores and Sergeants’ quarters. 
A” Company is split up into several detachments at 
Klerksdorp, Krugersdorp, Springs, No. 13 General Hospital, 
and parties working from here, all on lighting or searchlight 
Work. The Norvals Pont party have since come up to 
Bloemfontein. I miss the ELECTRICAL Review somewhat; 
seems quite strange to get no news, but we have very 
little time for recreation, I am glad to say we have had 
T little sickness, and all enjoy the work. lenclosea photo. 
dur Bergt.-Major and Section commanders taken outside 

The following official notes will show the occupations 
upon which the men are now engaged :— 


The Headquarters are at Johann x 
esburg. 4 Company have 
= overall the electrical work in the Transvaal south of Pre- 


na, "B" Com i ; 
Hiver Colony, pany = looking after the work in the Orange 


The following shows the general distribution of the two Com- 
panies ; the names are given where known :— mi 

Major A. Bain, Captain J. J. F. O'Shaughnessy, 2nd Lieutenant 
T. Rich, Johannesburg; Captain the Hon. R. C. Craven, Bloem- 
fontein ; Lieut. E. H. Leaf, Vereeniging ; Lieut. J. E. Pearce, near 
Johannesburg. 

C.-S.-M. J. H. Field and four men at Simons Town; No. 1 
Section, *B" Company, at Bloemfontein; No. 2 Section, "B 
Company, at Vereeniging; three men (2nd Corporal Pepper, 
Sappers Thomas and Venables) on armoured train running between 
Bloemfontein and Pretoria. 

“A?” Company. One N.C.O. and two men (2nd Corporal Bell, 
Sappers Balgley and Peck) running searchlights at Springs; 
Corporal Rogers and two men running searchlights at Krugersdorp ; 
two men running searchlights at Randfontein; two men running 
searchlights at Forest Hill; four men (Corporal Shaw and three 
Sappers) running searchlights at . 

One Officer and 14 men erecting steam plant and running lights 
at No. 13 General Hospital at Henry Nourse Mine, near Elands- 
fontein ; one man in charge of lights at No. 6 Hospital, Johannes- 

„burg; two men running lights at Crown Reef Mine. 

The entire lighting up, including laying down and fitting plant, 
of the Fort at Klerksdorp, to be taken over shortly. No. 13 
Hospital and Forest Hill lights were entirely erected by our own 
men, and the later work was done in record time. 

Three men are in hospital, but are all recovering, and lare 
probably back at duty before this. 

C. T. Ruse, 


HEADQUARTERS. Acting Sergeant-Major. 


Improvements in the Holy Land,—It has often been 
stated that if one of the Prophets had returned to the field of 
his labours, he would have had little difficulty in recognising 
the whole scene, but to-day matters are decidedly changed. 
The railway from Joppa to Jerusalem is now on a paying 
basis, and other lines which will connect it with points of 
interest up and down the valley of the Jordan have been 
projected or are actually in course of building. In Jeru- 
salem there are electric lights, telephones, phonographs, 
modern stores and sanitary plumbing ; in fact, all the com- 
forts of civilised life can now be obtained. Trolley lines are 
projected to connect Jerusalem with Bethany, Bethlehem, 
the Lake of Galilee, Samaria, Jericho, Nazareth and other 
places. Recently an American salesman went to Jerusalem 
and Beirut, and sold modern merchandise to the amount of 
$3,800. More than 200 phonographs were recently sent to 
Jerusalem, Damascus and nearby places, the Moslems buy- 
ing them largely for their harems. There seems to be a 
considerable opening for windmills and irrigating machinery 
in the East. The Sultan appears to be favourably disposed 
toward the modernising of this part of his dominions.— 
Scientific American. 


The Verband Deutscher Electrotechniker, — The 
ninth annual meeting of the Verband Deutscher Electro- 
techniker was held in Dresden from the 27th to the 30th ult. 
À number of papers were read, including one by Herr M. 
Schiemann on * Electric Express Railways," one by Herr 
Prof. Heim on “A Method of Increasing the Capacity of 
Accumulators,” ore by Prof. Teussner on “ The Weissmann 
Lighting System," andone by Herr Meng on * The Dresden 
West Municipal Power Stations.” Visits were also paid to 
a number of works and places of interest in the district. 


Weather Forecasts by Wireless Telegraphy.—Tam- 
masina, the Italian scientist, has adapted the receiving appa- 
ratus used in wireless telegraphy of the Marconi type to 
follow the course of distant thunderstorms, and even to 
forecast rainy weather 12 hours in advance. The apparatus 
eonsists essentially of a coherer with its vertical wire, an 
electro-magnet, a dry cell, and a telephone. Experiments 
were carried out at Geneva with this apparatus which wag 
fully described before the Paris Academy of Sciences. When 
a storm was passing over, discharges were indicated by an 
electric bell, the strength or distance of the discharge being 


indicated by the vigour of the stroke of the bell. When the 


weather changed without. a thunderstorm, a peculiar crack- 
ling was always heard in the telephone, and rain could be 
predicted by this means with great certainty 12 hours in 
advance. Tammasina considers that his apparatus would 
be of great use on ships at sea for predicting storms, and he 
is of opinion that it is much more reliable than the present 


instruments used for predicting the weather. 
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With the Institution of Electrical Engineers in 
Germamny,—4A dinner was given on Tuesday evening last 
week to a small and select company by Dr. Aron, Lieut.-Col. 
R. E. Crompton, and Mr. H. Hirst, directors of the Aron 
Electricity Meter Company. A sumptious repast was pro- 
vided, and a most pleasant evening was spent. On 
Wednesday the visitors were shown round by the 
A. E. G.; starting from Berlin by steamer, they 
enjoyed a pleasant voyage to the cable works of the 
A. E. G. at Oberspree, being received by a guard of 
honour composed of the works fire brigade, with a martial 
salute of detonators arranged along the bank. The inspection 
of these fine works was followed by an interesting display of 
high-voltage experiments, and an excellent lunch. After a 
most hearty farewell, the party set out in the steamer for 
Treptow, walked through the electric railway tunnel under 
the Spree, and entrained for the dynamo works of the 
A.E.G. and their apparatus works, both of which were 
inspected with the keenest interest. In the evening Messrs. 
Siemens & Halske and the A. E. G. jointly gave a dinner 
at the Zoological Gardens, at whieh the lavish hospitality of 
our German hosts reached its culminating point. 

On Thursday about 100 of the visitors inspected the 
Berlin Elevated Railway, which is being constructed by 
Messrs. Siemens & Halske, together with the power station 
by which it is to be operated. In the afternoon a number 
of members of the party left for Dresden, while the remainder 
inspected the tool works of Messrs. Ludwig Loewe, and 
the dynamo works of the Union Electricitits Gesellschaft ; 
a small number visited the Technical High School, where 
they were courteously received by Prof. Slaby. 

On Friday & large number of the members departed for 
London, while others visited the German Niles Tool Com- 
pany's works. This concluded the Berlin visit ; those mem- 
bers of the party who did not return to London proceeded to 
join their confrères at Dresden, who on the same day 
attended an introductory meeting of the Verband Deutscher 
Elektrotechniker, and visited the City Light and Power 
works and the State Heat-transmission works. In the 
evening the visitors dined with the German Society. 

On Saturday the meeting of the Verband was continued ; 
in the afternoon the railway works and repair shops were 
visited, and in the evening the visitors attended a garden 
party, which terminated in an informal dance. 

Sunday was given up to recreation, the principal event 
being a most enjoyable visit to “Saxon Switzerland " with 
the Verband, in which most of the party took part. On 
Monday & number of the visitors left for London; the 
remainder for Nüremberg, where on Tuesday they visited 
the magnificent establishments of Messrs. Schuckert & Co., 
employing over 6,000 hands. In the evening they were 
most hospitably entertained to dinner by the company, some 
of the party first paying. a visit to the city electricity works. 


Foreign v, English Machines at Manchester.—Reply- 
ing to a question at the meeting of the Manchester 
Corporation on Wednesday, as to why the contract for elec- 
_ trical machinery at the Stuart Street station had been given 

to a foreign firm instead of an English one, Dr. Bishop, 
chairman of the Electricity Committee, said that it might be 
supposed, from what had appeared in the newspapers, that 
a great many English firms had offered to make the 
machinery, but of the 18 firms which offered to make the 
motor-generators, 15 of them contracted on the understand- 
ing that they should be made abroad. Only one of the two 
firms which would have made the motors in England could 
supply them with the engines they wanted, and this firm’s 
tender was £26,000 Jarger than that of the successful firm. 
The proceedings of the Committee were adopted. 


Calculation of Fly-wheel Effect.—It may be well to 
point out that some slips occur in Mr. Meyer's article on 
pp. 6 and 7. In the first place, s is not the percentage, as 
stated in several places, but the fractional variation of speed. 
Again, at the foot of p. 6, for “weight of Hy-wheel” we 
should evidently read change of energy," while v; = 


v 90 + Al and so on, not as written. In the second column 


there is no occasion for introducing a correcting factor for 
the radius of the fly-wheel, seeing that the linear velocity of 


the rim has been used all along ; but, in any case, the factor, l 
as given, is inverted. These errors do not, however, affect 
the results given by the author. 


——— 


At Glasgow in September.— Mr. Andrew Jamieson will 
read a paper at the Glasgow International Engineering 
Congress on the “Protection of Trolley Wires." Prof. 
Magnus Maclean, D. Sc., is to read a paper on **Kelvin's 
Electric Measuring Instruments." 


Appointment Vacant,—A resident electrical engineer 
at £300 per annum is wanted for Swansea. 


Liquidations,—As we go to press the following letter 
comes to hand from the Premier Electric Lamp Company, 
Limited :— 

In your issue of the 28th ult. we notice you announce a final 
liquidation meeting of the Premier Electric Lamp Syndicate. As 
this is causing some confusion in the minds of some of our cus- 
tomers, we shall feel obliged if you will insert in your next issue a 


notice to the effect that the liquidation refers to the pioneer 
syndicate, and not to this company, 


Marriages.—At Monkwearmouth Parish Church on 18th 
ult., Mr. Thomas W. Dunning, chief electrical engineer at 
Melton Mowbray, was married to Miss L. M. Duncan, of 
Monkwearmouth. 

Mr. Leigh Robinson, son of Prof. Henry Robinson, was 


married on June 26th to Miss Agnes Kate Witt, of King's 
Lynn. 


QE eee ee) 


COMPANIES REGISTERED. 


NEW 


Hiram Maxim Lamp Company. Limited (70,503),— 
This company was registered on June 17th, with a capital of £70,000 in 
#1 shares, to adopt an agreement with C. M. Downie to carry on the 
business of electricians, mechanical engineers, producers and 
suppliers of electricity for the purposes of light, heat or power, and 
manufacturers of and dealera in all apparatus and things required 
for aud capable of being used in connection with the generation, 
distribution, supply, accumulation, and employment of electricity, 
and for the purposes of the company to erect and maintain any 
shops, stores, warehouses or other conveniences. The first subscribers 
(each with one share) are:—C€. V. de Falbe, 104, Sternhold Avenue, 
S. W., electrical engineer; L. A. S. Wood, 20, Livingstone Mansions, 
West Kensington, electrical engineer: C. M. Downie, 44, Gillingham 
Street, S. W., electrical engineer; F. Stokes, 50, Bishopsgate Strcet, 
E. C., merchant; G. W. Nagle, 26, Stoke Newington Road, N. E., 
clerk ; T. B. Brown, 167, Grosvenor Road, S. W., clerk; and W. W. 
Jordan, Russell House, Birkbeck Road, Enfield, Middlesex, cashier. 
Minimum subscription, 10 per cent. of the shares offered to the 
public. The number of directors is not to be less than three nor 
more than seven. The first are C. V. de Falbe, L. A. S. Wood, 
C. M. Downie, F. Stokes, G. W. Navle, F. B. Brown, W. W. Jordan; 
subsequent directors to be appointed by them. Qualification, one 
share ; remuneration, £150 each per annum (£250 for the chairman) 


South American Syndicate, Limited (70,519).— 
This company was registered on June 17th, with a capital of £1,500 
in £1 shares, to acquire real or personal property in South America 
or elsewhere, to acquire and operate any systems of tramways, 
railways, or light railways in South America, and to carry on the 
business of an electric light company, and of electricians, mechanical 
engineers, bankers, financiers, &c. "The first subscribers (each with 
one share) are:—H. E. Warner, 10, Finsbury Circus, E.C., solicitor ; 
A. Balderson, 27, Crofton Park Koad, Brockley, S.E., cashier; 
G. Swainsel, 10, Fiosbury Circus, E.C., solicitor; H. W. Prestoe, 
4, Boscombe Road, Shepherd's Bush, W., clerk; A. E. Rodick, 54, 
Westbourne Road, Forest Hill, clerk ; A. Tempest, 1, Mallock Villa, 
Hoe Street, Walthamstow, clerk; A. Constable, 144, Victoria 
Street, London, 8.W., clerk. No initial public issue. The number 
of directors is not to be less than two nor more than four; the 
subscribers are to appoint the first ; remuneration as fixed by the 
company. Registered office, 17, Coleman Street, E. C. 


Warren, Beattie & Co., Limited (70,585).—This 
company was registered on June 22nd, with a capital of £10,000 in 
£5 shares, to take over the business of electrical engineers and con- 
tractors carried on by J. W. F. Warren and J. Beattie, at Middles- 
brough, as Warren, Beattie & Co.,“ and to carry on the business of 
electricians, mechanical and electrical engineers, manufacturers of 
electrical apparatus and appliances, suppliers of light and powers, 
Ke. The first subscribers are:—J. W. F. Warren, Commercial 
Street, Middlesbrough, electrical engineer, with 40 shares ; Joseph 
Beattie, Commercial Street, Middlesbrough, electrical engineer, with 
40 shares; C. Bertram, Commercial Street, Middlesbrough, elec- 
trical engineer, with 40 shares; S. N. Warren, Commercial Street, 
Middlesbrough, electrical engineer, with 40 shares; Mrs. K. Warren, 
Linthorpe, Middlesbrough, with 1 share; A. H. France, Post Office, 
Grangetown, Yorks, book-keeper, with 1 share; and John Beattie, 
J.P., 5, Summerhill Grove, Newcastle-on-Tyne, director, with 40 
shares. No initial public issue. The number of directors is not to 
be less than three nor more than seven. The first are H. W. F. 


—— 
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Warren, Joseph Beattie, O. Bertram, S. N. Warren and John 
Beattie, J.P. Qualification, £200; remuneration as fixed by the 
company. 

Metals Corporation, Limited .(70,569).—This com- 
pany was registered on June 21st, with a capital of £25,000 in £1 
shares, to adopt an agreement with the Electrical Corporation, 
Limited, for the acquisition of the benefit of certain inventions and 
letters patent in relation to the electro-deposition of metals, the 
manufacture of tubes or sheets of copper or other metals, and the 
manufacture of copper wire or strip, and to carry on the business of 
metal workers and merchants generally, and for the above purposes 
to erect and maintain any machinery, buildings, &c. The first sub- 
scribers (each with one share) are :—A. Richardson, Finsbury House, 
E.C., solicitor; T. C. Cleary, 206, Albion Street, Stoke Newington, 
N., gentleman; W. Webb, 39, New Broad Street, E. C., solicitor; 
P. Williams, 594, Haverill Road, Balham, solicitors clerk; W. 
Bowles, 101, Raleigh Road, Hornsey, clerk; C. J. Bridge, 24, St. 
Paul's Road, Canonbury, gentleman; and R. H. Webb, 39, New 
Proad Street, E. C., solicitor. Minimum cash subscription, 2,000 
shares. The number of directors is not to be less than two nor more 
than five; the subscribers are to appoint the first; qualification, 
100 shares; remuneration, £200 per annum, divisible (£10 extra for 
the chairman). 


4. G. Beaver & Co., Limited (70,513).—This com- 
pany was registered on June 17th, with a capital of £6,000 in £1 
shares, to acquire the business carried on by W. E. Sotheby, at 151 
to 157, Wardour Street, W., as A. G. Beaver & Co.,“ to generate, 
produce, store, accumulate and distribute electricity, electromotive 
force or other similar agency for the purpose of lighting streets, 
public places, buildings, factories, mines, lighthouses, railways, 
tramways and other places or things, or for plating, combining, 
separating or otherwise working in metals, or for carrying out or 
facilitating any mechanical operations or for any other purpose, and 
to carry on the business of electricians, mechanical engineers, 
manufac’ urers of electrical apparatus, metals, insulators, conductors, 
phonographs, bells and other articles. The first subscribers (each 
with one share) are:—G. J. G. Lothian, Albion Chambers, West- 
minster, §.W., electrical engineer; H. P. C. Kelland, 53, Victoria 
Street, S. W., chartered accountant ; F. J. Pearce, 719, Barking Road, 
Plaistow, clerk; H. F. Birch, 61, Parson's Green Lane, S.W., 
accountant; E. C. de Segundo, 28, Victoria Street, S. W., consulting 
engineer; H. J. Jack, Bridgwater, Somerset, manager; aud T. N. 
Manks, 102, Drayton Park, N., mining engineer. Minimum cash 
subscription, £1,000. The first directors are G. L. Nicholson, 
H. P. C. Kelland and E. C. de Segundo, all of whom may act without 
qualification ; qualification of other directors, £100. 


L. Auto-Regulateur Moteur Hydraulique Cassel,“ 
Limited (70,546).—Tbis company was registered on June 20th, 
with a capital of £15,000 in £1 shares, to adopt an agreement with 
E. F. Cassel, and to carry on the business of ironfounders, marine, 
hydraulic, mechanical, civil, consulting and electrical engineers, 
agricultural implement makers, founders, machinists, makers of 
rolling stock, tool makers, hardwaremen, &c. The first subscribers 
(each with one share) are:—C. K. King, Purbrook, Dorking, 
gentleman ; E. F. Cassel, 56, Broad Street Avenue, E. C., hydraulic 
engineer; 8. J. Souter-Robertson, 66, Holland Road, W., gentleman ; 
H. F. Hirch, 61, Parson's Green Lane, S.W., accountant; W. E. 
Sotheby, 28, Victoria Street, S.W., electrical engineer; T. J. S. 
Jones, 4, Copthall Chambers, E.C., stockbroker; and F. J. D. 
Siddell, Churchgate, Cheshunt, gentleman. No initial public issue. 
The number of directors is not to be less than two nor more than 
seven ; the first are E. F. Cassel, E. W. Serrell, jun., O. Servan, and 
E. C. de Segundo ; qualification, £250 shares; remuneration, 5 per 
RE of 90 net profits, divisible; registered office, 56, Broad Street 

ouse, E. C. 


Chepstow Electric Lighting and Power Company, 
Limited (7u,646).—This company was registered on June 27th, 
with a capital of £2,0C0 in £1 shares, to carry on at Chepstow and 
elsewhere the business of an electric lighting and power company in 
all its branches and the general business of electricians, engineers, 
and suppliers of electricity. The first subscribers are:—C. O. 
Liddell, Larkfield, Chepstow, gentleman, 50 shares; S. W. Yockney, 
Wye Cottage, Tidenham, Glos., civil engineer, 50 shares; T. V. 
Ellis, Oakeliffe, Chepstow, gentleman, 50 shares; J. Rowe, Chep- 
stow, civil engineer, 50 shares; G. C. Francis, Chepstow, solicitor, 
50 shares; W. S. Jones, Castleford, Chepstow, gentleman, 50 shares; 
and W. A. Shoolbred, St. Ann’s, Chepstow, surgeon, 25 shares. 
Minimum cash subscription, one-third of the shares first offered to 
the public. The number of directors is not to be less than three nor 
more than seven; the first are C. O. Liddell, S. W. Yockney, T. V. 
Ellis, d. C. Francis, and W. S. Jones; qualification, £50; 
remuneration as fixed by the company. 


Leatherhead and District Electricity Company, 
Limited (70,637).—This company was registered on June 26th, with 
à capital of £10,000 in £1 shares, to acquire from the Urban 
District Council of Leatherhead the transfer of and all benefit and 
rights under the Leatherhead Electric Lighting Order, 1898, to 
carry out the work authorised by such order or to acquire 
and carry out any similar or extended order, to carry on 
the business of an electric lighting company and to produce 
and supply electricity. The first subscribers (each with one 
share) are:—N. Davy, 23, Garrick Street, W.C., printer; A. 
Hammond, 24, Cornwall Road, Stroud Green, N., stationer; J. B. 
Yarrow, 239, West Green Road, South Tottenham, clerk ; F. Airris, 
12, Moschamp Road, S. E., clerk ; J. K. White, 4, Eastcheap, E.C., 
‘olicitor; A. A. Strong, 4, Eastcheap, E. C., solicitor; and C. E. 


Brady, 2, Hawthorn Villas, High Road, Wealdstone, clerk. 
No initial public issue. The number of directors is not to 
be less than two nor more than five ; the first are to be appointed 
by the subscribers. Remuneration as fixed by the company. 
Registered office, 3, Arundel Street, Strand, W.C. 


West Riding Tramways and Electricity Supply 
Company, Limited (70,670).—This company was registered on 
June 28th, with a capital of £275,000 in £1 shares (125,000 pre- 
ference), to acquire any tramways or light railways within the 
urban districte of Castleford, Featherstone, Normanton, Whitwood 
and Knottingley, the town and rural district of Pontefract, and the 
rural district of Tadcaster, all in the West Riding of Yorkshire, or 
in any adjoining districts or elsewhere in England, to apply for any 
necessary orders, Acts of Parliament and authorities, to adopt an 
agreement with the United Kingdom Tramway, Light Railway and 
Electrical Syndicate, Limited, to equip, maintain and work by 
electricity or by steam, oil, horse or other power all tramways and 
light railways belonging to the company, and to carry on the 
business of tramway, railway, light railway, omnibus and van pro- 
prietors, carriers, constructorsand makers of tramways, rail ways, light 
railways, rolling stock, accumulators, dynamos, apparatus and con- 


veniences, suppliers of electricity, electrical and general engineers, 


metallurgists, contractors, financiera, & c. The first subscribers (each 
withoneordinary share) are:—R. L. York, 39, Lofthouse Place, Leeds, 
engineer; R. J. Longley, 13, Clarendon Place, Leeds, civil 
engineer; H. Courtney, 412, Eccles New Road, Weast, Manchester, 
land surveyor; W. Spinks, 20, Park Road, Leeds, civil engineet ; 
E. F. Chapman, 764, Harehills Avenue, Leeds, gas engineer; L. W. 
Stanley, 90, Harehills Avenue, Leeds, consulting chemist; and 
S. H. Cook, 3, Arundel Street, Strand, W.C., clerk. Minimum cash 
Subscription 10 per cent. of any shares first offered to the public. 
The number of directors is not to be less than five nor more than 
seven; the first are to be appointed by the subscribers. Qualifica- 
tion, £250; remuneration as fixed by the company. 


Lodge-Muirhead Wireless and General Telegraphy 
Syndieate, Limited (70,681).— This company was registered on 
June 29th, with a capital of £50,000 in £1 shares, to acquire any 
patents, licences, concessions, or inventions relating to telegraphy, 
telephony and the like, and in particular to acquire from Oliver J. 
Lodge, F.R.S., and A. Muirhead, D.Sc., the benefit of certain exist- 
ing inventions relating to telegraphy and telephony, and to carry 
on the business of telegraph, mechanical and electrical engineers and 
contractors, manufacturers of dynamos and telegraphic works, instru- 
ments, wires, cables, insulators and electrical fittings and apparatus, 
launch and shipbuilders, wire drawers, tube makers, smiths, 
metallurgists, founders, &c. The first subscribers (each with one 
share) are :—Oliver J. Lodge, F.R.S., The University, Birmingham, 
principal; Alexander Muirhead, D. Sc., 54, Old Broad Street, E. C., 
electrical engineer; Henry J. Muirhead, 54, Old Broad Street, E.C, 
stockbroker; F. Lauder Muirhead, Downe, Kent, electrical engineer; 
G. J. Bayspool Porter, 2, Wardrobe Place, Doctors’ Commons, 
solicitor; William Russell, 2, Wardrobe Place, Doctors’ Commons, 
solicitor; and Cecil S. Goule, 105, Gloucester Road, Regent's Park, 
solicitor. No initial public issue. The number of directors is not 
to be les3 than three nor more than seven; the first are Alexander 
Mairhead, Henry J. Muirhead, and F. Lauder Muirhead ; qualitica- 
tion, £253; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Newcastle-upon-Tyne Electric Supply Company, 
Limited (27,997).—This company’s annual return was filed on 
March 20th, when 23,750 preference and 18,739 ordinary shares 
were taken up out of a nominal capital of £300,000 in £5 shares 
(30,000 preference). 42 pershare has been called up on 20,000 pre- 
ference, and £5 per share on 17,922 ordinary shares, resulting in tho 
receipt of £129,610, in addition to which £12,261 10s. has been paid 
in advance of calls. £22,835 is considered as paid on 3,750 pre- 
ference and 817 ordinary shares. No mortgages or charges. 


Windsor Electrical Installation Company, Limited 


(46,186).—This company’s annual return was filed on April 24th, 


when the entire capital of £50,000 in £1 shares had been taken up. 
£1 per share has been called up on 49,500, and nothing on 50 shares, 
resulting in the receipt of £49,500. 450 shares are considered ag 
fully paid. No mortgages or charges. 


Oriental Telephone and Electric Company, Limited 
(48,691).—This company’s annual return was filed on May 17th, 
when 171,504 shares were taken up out of a nominal capital of 
£200,000 in £1 shares. £1 per share has been called up on seven, 
resulting in the receipt of £7. £171,497 is considered as paid on 
the remainder; no mortgages or charges. 


Potteries Electric Traction Company, Limited 
(57,968).—This company’s annual return was filed on May 16th, 
when the entire capital of £400,000 in 20,000 ordinary and 20,000 
preference shares of £10 each had been taken up. £10 per share 
has been called up on the preference and 13,334 ordinary shares, 
resulting iu the receipt of £333,340. 60,666 ordinary shares are 
considered as fully paid. Mortgages and charges, £200,000, 
Particulars of registered mortgages and charges:—Date of trust 
deed, July 26th, 1900. The total amount secured by series of 
debentures is limited to a sum equal to one-half the subscribed 
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capital for the time being. Dates of resolutions creating series of 
debentures, March 28th, 1900, and April 30th, 1901. Date of 
present issue, April 30th, 1901. Amount of present issue, £75,000. 
Property charged: The undertaking and property, present and 
future, of the company. Trustees: The Electric and General 
Investment Company, Limited, 1, Great Winchester Street, E.C, 
Date of registration, May 8th, 1901. Total amount previously issued 
in same series, £125,000. 


Dudley, Stourbridge and District Electric Traction 
Company, Limited (14,763).—This company's annual return was 
filed on May 3rd, when the entire capital of £200,000 in 20,000 
preference and 20,000 ordinary shares of £5 each had been taken up 
aud paid for in full. No mortgages or charges. 


City of London Electric Lighting Company. 
Limited (34,406).—This company's annual return was filed on April 
30th, when 40,000 preference and 70,595 ordinary shares were taken 
up out of a nominal capital of £1,200,000 in 40,000 preference and 
80,000 ordinary shares of £10 each. 410 has been called up on each 
share, resulting in the receipt of £1,105,950. Mortgages and 
charges, £600,000. 


Dover Electricity Supply Company. Limited (39,779). 

- —This company's annual return was filed on May 18th, when 10,000 

ordinary aud 343 preference shares were taken up out of a nominal 

capital of £75,000 in 10,000 ordinary and 5,000 preference shares 

of £5 each. £5 per share has been called up, resulting in the receipt 
of £51,715. Mortgages and charges, £25,000. 


Alliance Electrical Company. Limited (57.770).— 
This company's annual return was filed on May 17th, when the 
entire capital of £120,000 in 70,000 preference and 50,000 ordinary 
shares of £1 each had been taken up. £1 has been called up on 
each preference share, resulting in the receipt of £70,000. £50,000 
is considered as paid on the ordinary shares. No mortgages or 
charges. 


Oxford Electric Company. Limited (34,685).—This 
company's annual return was filed on March 28th, when 10,000 
shares were taken up out of a nominal capital of £100,000 in 20,000 
shares of £5 each ; £5 per share has been called up on 3,510 shares, 
resulting in the receipt of £17,550; £34,000 is considered as paid 
on 6,800 shares, including £1,550 considered as paid on 310 forfeited 
shares. Mortgages and charges, £49,450. 


Buenos Ayres and Belgrano Electric Tramways 
Company, Limited (55,957).— This company's annual return was 
filed on May 9th, when 100,000 ordinary, 40,200 “ A" preference and 
27,500 B" preference shares were taken up out of a nominal 
capital of £850,000 in 100,000 ordinary, 40,000 “ A” preference, 
and 30,000 “ B” preference shares of £5 each. £5 has been called 
up on each of the A" preference shares, resulting in the receipt of 
£200,000. £637,500 is considered as paid on the ordinary and “ B” 
preference shares. Mortgages and charges, £440,000. 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Kingston-upon-Hull 
Hull electricity supply undertaking for last year 


Corporation show that the very favourable results attained 
Electricity in past years have been improved upon. The 
Accounts. figures given below cover the first two years 


Private lighting only. during which both the generating stations have 

been at work. The more recent of these, the 

Sculcoates Lane station, was opened in October, 1898, so that it 

assisted in the heavy load of the winter of that year, without having 

to carry the heavy standing charges for the summer season, when its 
additional plant would not have been fully employed. 


GENERAL BTATEMENT. 


1899. 1900. Ine. 
Total capital expenditure .. £133,802 £169,980 - £36,178 
Number of units sold 940,192 1,307,075 366,883 
Maximum xw. demanded pis 1,405 — — 
Gross revenue . £19,291 424,577 £5,286 
Gross expenditure ee » £10,631 218,736 23, 105 
Gross profit n .. . £8,660 £10,841 £2,181 


Average price per unit sold .. 469d. 435d. — 34d. 


The revenue statement shows that the receipts under each head 
have fallen per unit. The average selling price of energy in 1898 


was, roughly, 5d. per unit, in each succeeding; year it fell about 1d. 
per unit. 


REVENUE STATEMENT. 


1899. 1€ 00. 
Gross, Per unit. Gross. Perunit. Inc. 


Bale of energy . £18,390 469d. 423,714 435d. — 34d. 


Meter rents S 617 16d. 769 14d. — 02d. 

Sales si ar T LPS EN — — 

Sund i d de- : 8 
8 and de 284 07d. 94 02d. — Od. 


—— — — — —— — — —— 


Gross revenue ... £19,291 492d. 424,577 4•51d. — 41d. 


Coal, which was 67d. in 1898, rose to 87d. in 1899 and to 112d. 
in 1900. Notwithstanding this serious burden upon the costs, 
economies in the other items have allowed the works costs to be 
brought down under 2d. and the total costs to just over 24d., standing 
at 04d. less than in 1898. 


Cost oF PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Inc. 


ra . £3,398 87d. £6,080 112d. 4 25d. 
room stores. ; i 416 10d. 516  *lO0d.  -00d. 


Salaries and wages incurred 
in generation and distribu: | 2,455 63d. 3,098 »57d. — 06d. 
tion. 

Repairs and maintenance of 
buildings, engines, boilers, 1,642 ‘41d. 1,074 “19d. — 22d. 

dynamos, &c. 


Works costs ... 


£7,893 201d. £10,798 1°98d. — 03d. 


Rent, rates and taxes 8 1,115 28d. 1,220 22d. — 06d. 
Management expense * 
salaries of inan aging Be. d a , 
engineer, secretary, Merken 1155 30d. 1,294 24d. — 06d. 
&c. 
General establishment 
charges, stationery and! 
printing, law charges d 
insur&nce. 
Other expenses a 92 — — = in eem 


468 12d. 494  *08d. — 044d. 


Total cost . £10,631 271d. £13,736 9*62d. — 19d. 


In the 1899 analysis a sum of £812 is included with sinking fund. 
This was placed to the depreciation of capital account under the 
head of Meters.“ Financial cbarges have increased by £2,763, and 
gross profits by £2,181. The difference causes the net profits to be 
reduced by £582. Allowing for the amount just mentioned, the 
net profits in 1899 were £2,736, and last year £2,154. Of the latter 
sum £923 was written off the capital account Meters," and £1,231 
was taken to the reserve fund, which now stands at a total of 
£11,324. 

ProFit STATEMENT. 


1899. 1900. 
Interest on loans. 3, 230 £4,830 
Sinking fund for repayments .. ss 3,006 3,857 
Net profit carried to depreciation of meters (capital 
account) Go. 1€. aa ae „ — 923 
Net profit carried to reserve fund we is oe 1,924. 1,231 
Gross profit ios hs .. £8,660 £10,841 


THe Wolverhampton Corporation accounts 
Wolverhampton for last year show entirely satisfactory results 


Corporation if they are analysed, but to understand the 
Electricity present position it has to be stated that the 
Accounts. system has undergone a change. The troubles 


which in 1898 were attributed to the high 
tension continuous current system led to the Town Council sanc- 
tioning a change-over to the simple three-wire method of supply, 
with the hope that this conversion would enormously reduce the 
possibility of further breakdown. The change was in progress 
during the latter half-year of 1899, and was practically completed 
in 1900, the second of the two years dealt with below. This change 
meant an extraordinary inflation of the costs, and if this special 
expenditure be allowed for the accounts show that all charges were 
met. 

GENERAL STATEMENT. 


1899. 1900. Inc. 
£74,066 $92,284 £18,218 
482,277 688,538 151,261 


Total capital expenditure 
Number of units sold 


Maximum load in 32-watt lamps 25,184 38,838 8,649 
Gross revenue is .. £9,476 £11,457 £1,981 
Gross expenditure... e *. 46,094 46,772 4678 
Gross profit : 


... £3,382 £4,685 £1,303 
Average price per unit sold ... 461d.  4-95d. — 36d. 
The maximum load has increased by over 30 per cent., and the 
units sold by rather less than 20 per cent. This has hardly realised 
the expectation that the increasing use of motive power would 


＋ 
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improve the load factor. Private consumers of the better class may 
be desirable customers in many ways, but do not as a rule show 
very well in this particular respect. The average receipts for 
energy sold are down to 44d. per unit, at which figure the depart- 
ment should command public support, especially as the rates of 6d. 
and 3d. on the demand scale are moderate. 


REVENUE STATEMENT. 


1899. 1900. 
Gross Per unit. Gross. Perunit Ino. 
Bale of .. £9,260 461d. 811,220 425d. — 36d. 
. *** 178 09d. 22⁵ 08d. — 01d. 


Supply of fittings aud ME 38 ‘02d. 19 ‘Old. — 01d. 


e for consamers: 
Sundry fees, &c. eo oe — ee A , — — — 


—— — — ——ñ—ñ—— 


Gross revenue ... £9,476 472d. £11,457 434d. — 38d. 
The only item in the costs which shows a plus sign is that 
entirely outside the engineer's control, viz., rent, rates, &., and 
even here the change is inappreciable. The larger items of wages 
and salaries have come down, while coal is unaffected. Works costs 
stand exactly at 2d. and total cost at just over 24d. per unit. includ- 
ing the special item of repairs, or 1'79d. and 2°35d. respectively 
deducting this, figures which compare well with the 1:81d. and 
265d. of 1898, when there were no such charges. 


: Cost o» PRODUCTION. 
1899. 1900. 
Gross. Per unit. Gross. Per unit. Inc. 


d UU 1,888 ‘94d. £2,480 91d. — 00d. 
agar le } 364 138d. 379 »14d. — 04d. 
Salaries and wages incurred 8 

bailon, * 1,394 694. 1,613 61d. — 08d. 
— | 327 16d. 268 10d. — 06d. 
ina. ka : 912* -46d.* . 546* »21d.“ — 25d.“ 


Works cost ...£4,885 243d. £5,286 9-00d.  — 43d. 
Rent, rates and tes.. 183 09d. 270 10d. ＋ 01d. 


Management expenses, 
sslaries of managing — 
Reet, secretary, ser 712 35d. 826 »31d. — 04d. 


Genera} establishment ) 


„ stati 16d. 15d. — 
ai, 1 “a 314 16d 390 15d 01d. 
ineuranoe 

Other expenses „„ M == = ni 
Total coste .. £6,094 3:08d. £6,772 92*56d. — 47d. 


* “Changing over system of distribution of electricity.“ 


The profit of 1899 was added to the sum of £416 in hand from 
previous years, and taken to form a reserve fund. Last year the 
financial charges increased over 1899 by £1,837, and the gross profit 
by only £1,303. The difference of £534 swallowed up the profit of 
£403 in 1899, and left a net loss of £131, but it may be noted that 
this difference is almost exactly equal to the special expenses for 
change of system, and if these be excluded the profit balance is the 
game as in the previous year. In other words, had the reserve fund 


met these expenses the working would have shown similar results 


to those of 1899, 
Prorir STATEMENT. 
1899. 1900, 
Interest on Ioannn gad £1,655 £2,646 
Binking fund for repayments .. .. .- ~ .. 1,324 ' 2,170 
Net profit carried to reserre funde 403 — 
" n forward lll — — 131 


Gross profit .. — ... .. £3,382 £4,685 


| CITY _NOTES. 


Electrieal Power Storage Company. 


Tux directors’ report to May 31st states that the profit for the year 
is £5,665 9s. 5d. Adding the balance brought forward, made 
£5,922 178. 1d., of which £1,000 has been carried to contingent 
fund. A dividend of 5 percent. on the ordinary share capital absorbs 
a further £4,491 85, leaving £432 9s 1d. to be carried forward. 
The buildings, plant, tools, &c., have been well maintained at a 
cost of £2,698 128, 11d., provided out of revenue. A Gold Medal 
was awarded to the company at the Paris Exhibition. Advantage 
has been taken of an opportunity for increasing the area of the 
works at Millwall, and this has enabled substantial fireproof stores 
to be erected. The amount of work turned out has been in excess 
of that of any previous year, although the increased cost of raw 
materials has obliged the company to charge higher prices for its 
manufactures, Numerons important contracts for power and light- 
ing stations have been completed, and a number of similar contracts 
for Corporations and lighting companies are in course of execution. 

staff has given much attention to the improvement of the 


traction type of cell for use in electrically-propelled vehicles, and 
the company is doing a considerable and increasing business in this 
class of work. 


United River Plate Telephone Company. 


MR. J. I. Courtenay presided at the annual me ‘ing held on 
Tuesday at Winchester House. In moving the ado, tion of the 
report, he said that it might be considered the most satisfactory 
statement they had ever laid before the shareholders. The business 
was expanding in all directions, and while trade generally in the 
River Plate for the last 12 months had been poor, the interests of 
the company have suffered but little thereby. After referring to 
the capital account, he said that the balance of profit was within 
£250, the same as last year. There had been an additional capital 
outlay of £30,968, represented, in the main, by underground 
plant. Sundry debtors were considerably increased, chiefly 
on account of advances to manufacturers for materials, a large 
part of which had now been shipped. Real estate in the 
River Plate, £85,087, represented their five principal central 
office properties in Buenos Ayres and La Plata, which were 
worth much more than the amount at which they stood, constituted 
permanent centres, not subject to exorbitant increase of rents or 
inconvenient eviction. Securities at cost, £120,682, was another 
tower of strength. Their actual value at Stock Exchange prices 
was about what was paid for them. That this large sum would be 
rapidly reduced by the expenditure on the underground plant. 
Profit and loss account on the debtor side showed an increase of 
£6,330 in expenses in the River Plate, the greater part of which 
was attributable to a general and necessary increase of wages in 
Buenos Ayres, and to the numerous changes of lines and routes 
rendered necessary by the improvements and rebuilding now in pro- 
gress in that city. The receipts from subscriptions and other sources 
had increased £8,370, and from dividends and interest £1,073, a total 
of over £10,000 increase. The result was that they wrote off the 
whole of the expenses connected with their late issue of prefer- 
ence shares, placed £15,000 to reserve, and after provid- 
ing for the final dividend on the ordinary shares, mak- 
ing 7 per cent. for the year, carried forward £6,058. 
The board considered it most desirable that the reserve fund, 
already a strong feature (which now amounts to £55,000), should be 
substantially increased, and they had confidence that the earnings 
of the business would regularly permit this to be done. 

Mr. JoNEs, the managing director, who had spent a good deal of 
time recently in the River Plate, then gave a brief statement 
regarding the company's operations, and, in conclusion, seconded 
the adoption of the report. 

This was carried unanimously after a few observations from 
shareholders, as were also other resolutions re-electing directora and 
re-appointing auditors. Special resolutions bringing the articles 
into line with the new Company Act were subsequently passed, and 
a vote of thanks to the chairman closed the meeting. 


The Electric Construction Company. 
THE directors“ report to be submitted to the annual meeting to be 
held on Thursday, July 11th, at Winchester House, at 12 noon, 
reads as follows: | 
The profit of the year ending May 31st last, including the 


balance of £4,777 1s. 9d. brought forward, is . oe .. £80,018 18 2 
which your directors recommend to be appropriated as 
follows :— 
In providing dividends of 7 per cent. on 
the preference shares (to be paid on 
July 81st next).. ae 2x RE. .. £3,718 0 0 
and of 6 per cent. on the ordinary shares 
(one-half to be paid on July 31st next, 
and one-half on January 31st, 1902) . 18,53 0 0 
And in adding to the general reserve fund 
the premium on the preference shares 4,792 10 0 
&nd from surplus profits i à 5,207 10 0 
— 27,165 0 0 
Leaving a balance of 2s £2,853 18 2 


— —— 


to be carried to next year's accounts. The general reserve fund will then 
amount to £80,000. The buildings and plant have been thoroughly maintained, 
and £5,000, as usual, has been credited to depreciation account, which now 
amounts to £38,000. The new factory is now equipped with the best labour- 
saving tools and appliances, capable of turning out MN &nd with 
de:patch the largest electrical machinery that may be required, but the full 
benefit of the expenditure has accrued only during the latter part of the year, 
The electrical equipment of the extension of the City and South London 
Railway, completed last year, has given full satisfaction both to the railway 
company and to the public, and another contract for & further extension hag 
been entered into with the railway company. "The works arc well supplied with 
orders, and a great demand for electrical plant is anticipated in the near future. 
The relations with all classes of the employés continue satisfactory, and the 
directors have much pleasurein awarding the usual bonus in recognition of good 
service. The compensation paid under the Workmen's Compensation, 1897, 
Act, is for the year £295 168. 7d. The Madras Electric Tramways have yielded a 
moderate return on their cost to the company, and the trafic is steadily 
increasing. It is considered expedient to amend the articles of association to 
bring them into harmony with the Companies' Act (1900), and notice of the 


- special resolution necessary appears on the back of this report. The directors 


who retire by rotation at the general meeting (and who are eligible for re- 
election) are Messrs. Barclay and Courtenay. The directors recommend that 
Mr. James Gray, who has been for eight years secretary, be elected to a seat 
on the board, The auditors, Messrs, James Meston & Co., offer themselves for 
re-election. 


The British Continental Electricity Company, 


Tuis company holds its annual meeting at Westminster, on Friday, 
July 12th, and the following report has been issued :— 
During the year 1900—1901 80 applications have been received for eleetrie light 


The number of 8-c.». lamps added during this period ha3 been 4,462, while the 
gross receipts from sale of current show an increase of 20 per cent. over those 
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of last year. After setting aside £79 6s. 8d. as depreciation iu respect of, 
furniture, tools, meters, &c., and £37 93. 10d. for discounts and bad debts, 
writing off £75 from preliminary expenses, and £30 from special legal expenses, 
the balance standing to the credit of revenue account is £774 188 6d . which, 
taking into account the fact that the Riviera season has been an unfavourable 
one, and that the average pr'ce of coal has been even higher than that of last 
year, the directors consider satisfactory. Of the above balance £270 15s 11d. 
has been absorbed in the payment of the interim dividend at the ra‘e of 54 per 
cent. per annum on the cumulative preference shares, leaving a balance of 
£503 178. 7d., which the directors recommend shall be appropriated as fo lows : 


1. By payment of a dividend a! the rate of 51 per cent. per 
annum on the cumulative preference shares for the 


past half-year a be dh is A vs .. £275 0 0 

2. By payment of a dividend at the rate of 2 per cent. per 
annum for the year on the ordinary shares ks .. 16612 6 
8. Leaving a balance to be carried forward as .. 63 6 1 
£503 17 1 


In oomparing the above balance with that of the previous years, the directors 
wish to point out that, having at length been able to ascertain approxima'ely 
th* amount payable in respect of foreign income-tax (to cover which a balance 
of £189 188. was carried forward last year), they have reserved out of this year's 
profits a large sum to meet all claims in resoect of this tax for the pact three 
years. The amount appearing in the balance-sheet under the heading of 
special legal expenses has been incurred in actions by which the company will 
benefit in the future, and the directors consider, therefore, that the whole of 
this sum should not be charged against this year’s income. The sum of 
£2,589 163. 11d. has been spent on capital account during the year, including 
the purchase of an 80-kw. steam alternator. The reserve fand has been 
strengthened by the addition of the sum of £71 8s. 4d. 


An extraordinary meeting will be held after the general meeting 
for making an alteration in one of the articles. 


Thomas Parker, Limited. 


THE seventh annual meeting will be held at the Works, Wednes- 
field Road, Wolverhampton, on Monday, July 8th. The directors’ 
report reads as follows :— ; 


Your directors have pleasure in submitting the annexed balance-sheet, which 
they consider very satisfactory, especially in view of the high prices of coal and 
raw imn*terials, After writing off the various depreciations the balance standing 
to the credit of profit and loss account is £11,021 17s. 6d.; out of this the 
directors propose to pay a dividend at the rate of 10 per cent. per annum, less 
income-tax, to place £2,500 to the reserve fund, bringing it to £17,500, and to 
carry the balance forward to next year's account. "The director who retires by 
rotation is Mr. W. Thomas, who is eligible, and offers himself for re-election. 
The auditors, Messrs. Allen Edwards & Smith, also retire, are eligible, and offer 
themselves for re-election. 


A special meeting follows the general meeting to effect alterations 
in the articles. 


Prospectuses.—The New General Traction Company has 

this week been inviting subscriptions for an issue of £200,000 
5 per cent. debentures at par, for the purpose of paying off certain 
indebtedness and to provide funds for new business. 
i An issue of 10,000 £5 6 per cent. preference shares, and of 
£75,000 5 per cent. debenture stock at par, in the Electric Lighting 
and Traction Company of Australia has been before the public this 
week. The list closed yesterday. 


Electric and General Investment Company.—The 
report for the year ended May 31st shows a gross protit of £18,574, 
and a net balance of £10,400. The directors propose to pay a 
dividend of 5s. per share for the year ended May 31st, 1901, anda 
bonus of 2s. per share. The founders’ shares receive a dividend of 
£50 per share. Warrants for the dividend, payable July 1st, on the 
6 per cent. cumulative preference shares have been posted. 


Electric Construction Company, Limited, — The 
directors recommend a dividend on the ordinary shares, for the 
year ended May 31st, at the rate of 6 per cent. per annum, one-half 
payable on July 31st, 1901, and the other half on January 31st, 
1902, and that £10,000 of the surplus profits be carried to general 
reserve account. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be quoted in the Official List:—Eastern 


Telegraph Company, Limited. Further issue of £103,919 33 per 


cent. preference stock. 


South Lancashire Electric Traction and Power 
Company.—Warrants for the interest to June 30th on the 44 per 
cent. first mortgage debenture stock were posted on Saturday. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending June 
28th were £473; corresponding week last year, £159 ; increase, £14. Total 
to date, £12,056, corresponding period last year, £11,000: increase, £1,056. 
Miles of track open, 83. 


Blackpool and Fleetwood Tramways.—The receipts for eight days ending June 


goth were £920: corresponding week last year, £724: increase, £196. Total 
to date, £9,987 ; corresponding period last year, £10,126; decrease, £149. 


Bristol Tramways and Carriage Company.— The receipts for the week ending 
June th were £4,743; corre ponding period last year, 43, 148; increase, 
£1,595. 


Central London Railway.—The receipts for the week ending June 29th were 
£6,144; previous week, £6,262; decrease, £118. Total receipts to date (26 
weeks), £161,176. Miles open, 6. 


City and South London Ruilway.—The receipts for the week ending June 
30th were £1,868; corresponding week !a-t year, £1,190; increase, £878, 
Total to date, £50,839; corresponding period last year, £83,725; increase, 
£17,114. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending June 
29th were £239 9:1. 4d.; corresponding week last year, £213 Os. 8d.; 
increase, £16 9s. 1d. Total to dace, £1.858 158. (4d. ; corresponding pericd 
last year, £4,591 9s 94d.; increase, £851 5s. Sd. Miles of track open, 8. 
Car miles run, 1901, 5,113; 1900, 4,987. Number of cars. 11. 


Dublin United Tramways Company.—The receipts for the week ending June 
28h were as follows: — D. U. P. Co., electrio cars, £3,965 4s. 7d.; D. S. D. Co., 
electric cars, £918 10s. 4d.; total, £4,908 14s. 11d.; corresponding week last 
ear -D. U. T. Co., elec:ric cars, £3,602 4s. 61.; ditto, horse cars, £59 4s. 8d. ; 

S. D. Co., electric cars, £963 9s. 5d.; total, £4,624 188. 7d.; increase, 
£228 16s. 4d.; aggregate to date, £107,598 53. 9d.; aggregate to date last 
year, £107,965 118. Od.; decrease, £377 5s. 81. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 

The receip s for the two days ending Sunday, June 80th were as follows :— 
D.U.T. Co., electric cars, £1,534 8s. 2d ; D.8.D. Co., electrio cars, £477 
14s. 7d.; total, £2,012 9s. 0d. ; corresponding two days last year, D.U.T. Co., 
electric cara, £1,256 19s. 6d.; ditto, horse oars, £21 0:. 7d.; D. B. D. Co 
electric cars, £381 4s. 4d.; total, £1,659 4s. 5d.; increase, £852 18s. 4d. 
aggregate to date, £109 597 68. 10d.; aggregate to date last year, £109,973 
6s. 2d.; increase to date, £224 Os. 8d. 


Liverpool Corporation Tramways.—Traffic returns for the fortnight which 
ended on June 22nd were submitted, and showed that the receipts had been 
£18,291 2s. Od., an increase of £1,916 12s. 3d. over the Potresponc ing period 
last year. The mileage run was 426,868, an increase of 77,997. The number 
of passengers carried was 8,959,620, an increase of 767,209. 838 cars were at 
work, of which six only were horse vehicles. 


Liverpool Overhead Railway.—The receipts for the week ending Jane goth were 
£1,696; corresponding week last year, £1,682; increace, £14. Total to date, 
4 10,981; corresponding period last year, £37,502; increase, £3,479. Miles 
open, 6 miles 57 chains. 


7 
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BTOCKS AND SHARES. 


Wednesday Evening. 

TRE period which has elapsed since the end of June account was 
arranged, is recognised on all hands to have been the dullest por- 
tio. of an admittedly dull season. The fact that the new account 
isa “long” one has been taken advantage of alike by the dealers 
and the public to secure some portion of their summer holidays, 
and an escape from the oppressive heat of the House” and Throg- 
morton Street; consequently business all over the Stock Exchenge 
has been reduced to the smallest dimensions, and even in those 
markets which a few wecks ago were comparatively active, bar- 
gains are of rare occurrence, and the attendance of mem- 
bers far below the normal standard. The market for 
electric shares has not, of course, escaped the general 
depression, and there are comparatively few changes to record as 
the result of the week's dealing. Speculation in this department 
is kor the moment entirely dormant, and where alterations are 
made in quotations they are due on the one hand to a little realisa- 
tion, or in the other direction to a certain amount of small invest- 
ment purchases which has taken place during the week, owing 
probably to the release of half-yearly dividends. Amongst electric 
lighting shares changes to note are rises of 1 in Calcutta Electric, 
and a similar amount in Edmundsons, while Cape Town and Dis- 
trict improved 4 to 154. In the other direction Alliance and Dublin 
at 19, City of London Electric at 84, Metropolitan Electric at 134, 
and St. James's and Pall Mall at 15, each show a relapse of $ from 
the quotations of last week, and Folkestone supply are 4 easier at 
5}, the remainder of our list being unchanged. The section for 
telegraph and telephones has been more than usually neglected, 
dealingszbeing oaly on the most limited scale; changes consequently 
are far from numerous, practically resolving themselves into a slight 
fall in Commerc:al Cable Debentures, and a rise of } in National 
Telephone and Chili Telephones respectively. 

In the tramway and traction section Anglo-Argentines have been 
a pretty good market, and have changed hands up to about 43, 
remaining firm at & fraction under that figure. British Electrics 
have been in some demand, and close firm at 15}, having changed 
hands at higher prices during the week. There has been 
some investment buying of Buenos Ayres and Belgrano, 
second Debentures and stock proving in short supply, 
the price has somewhat improved. Dublin Trams are dull 
at 12}. Provincials 4 easier at 6, and Brisbane Preference } lower 
at 44. The Electric Railway market has scarcely received any 
attention during the week, and values remain practically unchanged, 
although City and South London are nominally marked down a 
point, and ditto. Debentures up a similar amount. Taking the 
market as a whole, it may fairly be said that the electric department 
has held its own as well as, if not better than, any other section of 
the Stock Exchange, and containing as it does so many examples of 
commercial success and proved good dividend-earning capacity, it 
seems hardly possible that it can be neglected by the public much 
longer, and the probability of this being one of the first 


markets to feel effects of that better condition of busi- 


ness, which is now being confidently expected, is far from 
remote. This view is to some extent borne out by the reception 
accorded to the report of the Electric Construction Company, which 


was considered favourable by the market, and the price improvcd 
upon some small purchases. | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Present f or Dividends for Onin Closing 
n zem share) be threo you, | T | iei 
1808. 1999 1900. Highest. | Lowest 
96,900 African Direct Telegraphi V Debs 100 | ... .. |100 —103 | 98 —101zxd| ... ies 
119,700) Amason Telegraph Bebe ies 1 to 1, 9F0 Red. 100 e. | 78 — 83 78 — 83 As " 
22,7001 S EE Tob 2s s - Stock} £3 9s.| 73/6 87 53 — 56 53 — 56 53 oa 
3,088,540“ io 2 % Pref ies Tr Stock 6 % 6 V 6 98 —100 98 —100 994 | 98% 
$,088,5401 pe do. Deferred . Stock 188. 95 £1 78. 58.% 10 — 103 10 — 104 | 10,4 .. 
44,000 Chili Telephone, Nos. 1 to 44,000 n 53 4 7 a J$— 4} 31— 4} 2 s 
Commercial Cable . $100 | 8 8 .. 175 —185 175 —185 xd 
1,589,496] Do. do. Bterling 500 year 4 * Deb. Btock Red. Stock; ... es .. {101 —103 100 —102 xd 1014 1004 
16,000 | Cuba Telegraph is ..| 10/8 TH] .. — 8 7— 8 
6,000 Do. 109 Pret. .. os 10 |10 es |o | 144— 153 | 144— 151 S 
13,981 | Direct Spanish Telegraph  ... T 5 | 4 4 5 1 — 4 3— 4 s 
6,000 Do. do. 10 Cum. Pret. 0 5 eee TIS eee 9 — 10 9 rx 10 oe eee 
80,0007 Do. do. 4% % Debs. i 50 | ... see . 100 —104% 99 — 10395xd| ... ies 
60,7107 Direct United States Cable 5s 20 33 3 Y 3 101 — 11 104— 114 114,| 1043 
104,900] Direct West India Cable, 44 % Reg. Deb. su 100 | ... ae . . {100 —103 99 —102 xd} ... - 
4,000,000 | Eastern Telegraph, Ord. Stock ~.. ... owe Stock 7% |7 95 140 —145 140 —145 | 1444 | 142 
1,826,888 Do. Pref. Stock s eon 100 n isa 90 — 93 83 — 92 914 | 89 
1,432,268 Do. 4 % Mort. Deb. Stock Red dis . . |109 —113 109 —113 ida M 
309,000 Australasia, and Chan Seer: 10 | 7 7 7 | 1345— 14 134— 14 133 | 138 
$20,000? Do. X1 Deb. N oe oi : A ur a 2 i ck à .. 111 —116 111 —116 Me T 
Eastern and South can 0 e 
200,000 % — Do. 4 % Reg. Mt. Debs. (Mauritius Bub.) 16,000 25 | ... i 100 —103% 100 —103% | ... iss 
180,227 Globe Telegraph and Trust ... T és a 10 | 54 5195 | ... 92-- 10} 94— 101 10 9% 
180,042 Do. do. 6 % Pref. 10|6 es | e. | 14$— 15} | 14j— 15i 154 | 1413 
150,000 | Great Northern Telegraph, of Copenhagen 10 123 15 95 | 30 — 32 30 — 32 ^ 15 
me * NC aa ges . Le 100 TERRE 100 -108 | 99 —102xd| .. | on 
17,000 uropean Telegraph — 25 10 10 % 10 % | 43 — 47 43 — 47 ‘ah - 
100,000/} London Platino-Brasilixn Telegraph, 6 % Debs. . 100 o sie .. 103 —106  |103 — 106 wae a 
72,680 | Montevideo Telephone, m Ord., Nos. 1 to 72,680 .. 1| .. | 2% | .. i— 3 i— 3 T ii 
86,492 Do. do. do. 5 J Pref., dn 1 to 86,402 1|4 5 & es 4— 1 $— 1 sie m 
590,000 | National Telephone, 1 to 590,000  ... 5 6 5 5 3 — 34 34— 34 311 25 
15,000 Do. 6 Y Cum. Ist Pref. ; i 10 | 6 69,16 11 — 12 11 — 12 iis - 
15,000 Do. 6 Cum. 2nd Pref. e TI 10 6 6 ^ 6 11 — 12 11 — 19 TIS TIT 
450,000 Do. 5 95 Non-cum. 3rd Pref., 1 to 250,000 5165 5 5 4 — 43 | 44— 44 44 
000% Do. 83 Y Deb. Stock Red. tock 34 3495 | 3495 | 89 — 92 87 — 90 xd| 90 87 
500,000? Do. 4 95. Deb. Stock Red... l 100 145 96 — 99 |94 — 97 xd} 97 963 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/59 5 6 € i— 1 1 vs 8 
100,000 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1, ses Ma .. {100 —103 99 —102 xd "m 
11,839 Renter's... eee eee r 8 5 V 5 % 5 % 7 — 8 — 8 TP ee 
3,98] Submarine Cables Trust sss ids Cert| ... 992 .. 125 —130 125 —130 1273 T 
58,000 a River Plate Telephone dic 5 6 „ 7 3 5 — 53 5 — 5 b 5l 
40 do. b LA Cum. Dorst Nos. 1 1—40, 000 b .. ve — bi 4$-- bixd| 58 47 
179,947 De do. 5 % Debs. ... Stock ene 103 —106 101 —104 xd| 101 ec 
171,000 | West African Telegraph, 5 95 Deba.... 100 T 98 —101 98 —101 ask Y 
90,008 | Wost Coast of America, Nos. 1—30,000 and 53,001—53, 008 214 s t— — È iii ss 
Y Do. do. 4% Dets., 1—1 500 gua. by Bras. Bub. Tel. 100 | ... ds 100 —103 | 99 —102 xd as 
307,930 | Western Telegraph, Ltd., Nos. 1—207,930 ... i ss 10 7 17% 132—141 132— 141xd 14 i 
75,0007 Do. do. 5 Y Debs. 2nd series, 1906 s.. | 100| ... T! 102 —105 101 —1C4 xd eee 
48,7771 Do, do. 4 Deb. ve oe 100 eee eee 102 — 105 100 —103 xd TT [Y T) 
88,321 | West India and Panama ph .. à s " 10 25 | 895 2 — 8— f ies " 
$4,563 Do. do. do. : Cum. 1st Pref. ... | 10 "n 5— 6 5— 6 53 » 
4,669 Do. do. do. Oum. 2nd Pref. . 10 3— 65 3— 5 - e 
80,0007 Do. do. do. 5 * Debs., Nos. 1 to 1,800 100 103 —106 101 —1C4 xd ae 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brom (eae Elec. Lt. Sup., Ord., 101 to 19,761 5 6 6 5 6 V | "t— 8 7i— 8} bale a 
12,000 a do. 5 7 Cum. Pref... 5 | x T ini 8— 9 84— 9 Le "S 
50,000 During Cro! and Strand a Nipoti Supply » wl 58 9 * 9 7 9 — 10 9 — 10 98 | .. 
20,000 do. 44% Cum. Pref. 5 vas ids T 54— 51 51— 5i x 85 
$4,000 wg Hii Suppl, Ord. | 56 P ,692, 58% | 5$— 61 51— 6ixd | 513) .. 
150,000] Do. b Deb. Stock Red. Stock! ... vee |'.. 109 —112 107 —110 d ix 
70,579 | City of Y London Eier Lighting, re ala 579... 10,6 49/072, | 81i— 8— 9 8i 8 
40,000 Do. 6 Cum. Pref., 1 to 40 10 | 6 6% | 6 „ | 125— 134 123 — 131 iv ese 
400,000! Do. Deb. Stock, Seri got at £115) all paid Wed ue or .. 122 —127 120 —125 xd| ... aa 
40,000 Comi o Los & Brush Prov. Elec, Ltg. Ord. 1—40,000 | 10 në 4 4% | 81— 94 83— 93 93 ue 
30,000 Do. do. do. Pref., 40001 0,000 10 6 6 A 6 „ 12 — 13 | 12 — 13 i 
200000 Do. 4495 Deb. Stock, Pror. Certs (all paid) Bd... e Yu: . . |105 —108  |103 —106 xd 1051 ve 
35,00 Edmundson's Elec. Corp., Ord. Shares... 5 6 W 6 ] W 54— 53 | 54— 6 Did] se 
Do. do. 6 V Cum. Pref. e ise jx 54— 53 51— 5 T X 
immo Do. do. 44 % 1st M ve Btock. IE. iss ane t dian 5 c is " 
21,000 Kensinsts on ae w Electez8, dd et T EC Ts see 0 
00% Do. n E do. 4 5 Deb. Stock |Stock| ,.. ben]. «es iim im 105 " : 
110,000 | London Electric 8 ply Corporatio: Tinted, Od ae] 3) oe foe f o — — M s 8 
49,840 Do 5 ^n - 6% Prf. | 5 ᷣ ( 4 — 5 4— 5 iss A 
1500000 Do. "i "i 4% Ist Mt. Db Stock Rd. Stock i .. | 96 —100 96 —100 ivs m 
85,000 Metropolitan Rlectrio Bp ly, 101 to 62,500 10,5705 565 67 | 133— 14} | 13 — 14 132 | .. 
220,000} 44 Mortgage 3 Btock „„ eso] c£ 110 —113 108 —111 xd .. i 
250,007; De 34% Mort. Deb. Stock Red. Stock e| 96 — 99 | 94 — 97 xd) 2. | .. 
6452 | Notting Hill Electric Lighting e o] 1046 & 7 7 % | 15§— 16} |15 — 16 xd in 
40,000 | Bt. James's and Pall Mall Electric Light, Or d.. . 5 3% 14 P 1$ — 16 :14)— 153 | 14| 
20,000, Do, do. 7 % Pref., 20,081 to 40,080 | 5 7 7 3 — 10 9 — 10 A was 
150,000, ^ Do. do. 34 % Deb. Stock Red. . | 100 se | e | 98 —101 | 97 —100 xd n 
12,000 Bmithfield Market Elect. Supply, | Ord. oon oe 5 eee * 2 = 23 2 — 24 uU 
60,000 Do. do. Deb ws 100 „ ae oS 9) pE p? E 
65,000 | South London Electricity Supply, e pO RV MS = ae 
79,900 | Westminster Blecirio 2 5 80 101 to 80,000... 5 12 Y 13 * 104175 12 — 13 12 — 13 
. Btock 
* Babject to Founders Shares W botna as capita! 
r LIE pet oma rear and oe Ort part 6 a 
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— SSS SSS NN a SSS SS ey 
SHARE LIST OF ELECTRICAL COMPANIES. —Obvatinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Btock Divi for osing Closing Business 
— Naum, Cm LN AA AG 
t 1898. | 1800. | 1900. st | Lowest, - 
20,000 | British Aluminium 7 Y Cum. Pref. .. " m ss 74— 81 7— 8 Suk ad - 
300,0007 Do. do. 55 1st Mort. Deb. Stock Red. Stock 89 — 93 89 — 93 . 
45,000 | British Electric Traction H6. uer Ce] dO 6 * 8 E: 9 % 144— 15} | 15 — 16 154 | 15 
50,000 Do. do. : Cum. Pref. —. | 10 .. 12 — 13 12 — 13 198 | 125 jT 
350,0607 Do. do. Perpetual Debenture Stock ... Stock .. |122 —125 22 —125 125 1234 ; 
. 20,000 | British Insulated Wire on. 2 1| 6 15 J 20 % 15 * 9 — 10} 10 — 11 „ e 
70,000 Do. do. 6 % Cum. Pref. "I. 6 | 6— 63 „ uu = 
90,000 | Brush Elecl. Enging., Ord. 1 to 90,000  ... an a $ LE n- 11 | 1$4— if 18 .. 5 
90,000 Do. do. ` Non-cum. 6 % Pref., 1 to 96,000 ... 2 j 24— 28 2i— 28 Pe ia . 
125,000} Do. do. 44 J Perp. Deb. Stock.. . Stock . |108 —108 |103 —108 "i pe 
108,7107 Do. do. 4% % Perp. 2nd Deb. Stock Stock . 101 —104 99 —102 xd| ... se i 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... 5 15 % 16 * 15 %| 14 —15 14 — 15 T m di 
40,000 Do. do. 5% Cum. Pref. $n 5| * is 54— 6 51— 6 ad bs F 
90,0007 Do. do. 4% 95 1st Mort. Deb. Btock Red ... Btock| .. iv .. |109 —113 109 —113 vis o — 
206,297 | Central London Railway, Shares - $us awe 0 n - sis 93— 9 91— 92 ^E Bas e 
78,703 Do. do. Pref. half-ehares... ... o uu 5j * ee " 4$j— 52 af— 5i 5 , 
78,703 Do. do. Def. doo ais d 5 41— 5} 4$— 5} " 
855,000 | City and Bouth London Railway stock 217 14%) 12%| 55 — 57 | 54 — 56 M ee 
97,500 Do. do. Ord. shares Nos. 22, 501 to 60, 000 .. is 9 sae 51— 52 51— 52 51 576 
54,000 | Crompton & Oo., Nos. 1 to 54,000 ... 6 * 719, is 34— 4 91— 4 " ak , 
100,000: Do. ore Dobe, Laod eo] o |o 102 —167 100 —205 xd} | — 
99,261 | Edison & Swan Utd. EL Lgt., A“ shares, £3 pd. 1 to 99,261 5 6 7 6 TX ED AE T ee e 
17,139 Do. do. do. “A” Shares, 01—017,139 5, 6 6 iis 2 — 3 2 — 3 dy a g 
944,0237 Do. do. do. 4% Deb. Stock Red 9.100... | 87 — 89 | 80 — 85xd| oe | .. — 
100, 000! Do. do. 2nd Deb. Stock Prov. e 100 att .. | 94 — 98 94 — 98 - P" ES 
112,100 | Electric e to 112,10. „œ| 26 oes 6 * 6% 14— 2 12— 91 1H a 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000... aus 2 24— 2 3 | . is n 
182,500? Do. do. 4% Perp. Ist Mort. Deb. Stock .. Stock .. ]j1C0 —1⸗3 100 —103 ive in 
$5,000 | Henley's (W. T) Telegraph Works, Or m Ses 5 | 14 * 15 v 20 Y 1653 — 164 151— 163 n EN - 
35,000 Do. do. d Pref. D uu 419| 44%) 51— 5)— 6 js T CT 
50, 000? Do. do do. ort, Deb. Btock... Stock * |107 Ini 107 —111 ies is 
. 50,000 | India-Rubber, Gutta-Percha and Nager Works .. | 10|10 * 10 * .. | 21 — 22 21 — 22 218 | 2H 
300,0001 Do. do. do. 4 96 1st ort. Deb eee ees 100 eee 101 —104 101 —104 eee eee 
$7,500 Liverpool Overhead Railway, Ord. ias ..| 10 275 88%, 3195 13 — 181 8i— 8i x Ns om 
10,000 7 Do. do. Pref., £10 paid eee ees 10 13 er 131 [TII Ty) 5 
$Rosling, Appleby & Fynn 6 Cum. Pref. .. se e| £1 6 3, 19/ to 1205 . siy m" — 
$7,350 | Telegraph Construction and Maintenance . 12 |15 * 15 171 36 — 40 36 — 40 372 | © ies 
150, ,0001 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 s.. | 100) ... m .. |102 —105 101 —104 xd| .. € = 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 So - 5| 8 912 12 %| 10 — 11 10 — 11 si - v 
20.000 Do. do. 5 % Om. Pri. Nos. 1 to 20,000. 5| .. E a 54— 6 5)— 6 52 .. 


540,000? Waterloo and City LL Stock .. .. ../|10,| 3%) 325 3 %| 93 — 96 92 — 96 vss in T 


EN 
— — — —————————— M BO rT — ôP— ——. —. .... . 
t Quotations on Liverpoo! Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share List. pee 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. "E t 
Consolidated Telephone Construction and Maintenance, d Oldham, Ashton, and Hyde Electric „, Ord. 155-164. ~ 
National Electric Free Wiring, 18/6 paid, H—H. Peel. Tai pay tea. vs 
. . Parker, £10 (fally paid), 163. ae 
* From Birmingham Share List. Bank rate of discount 3j per cent. (June 6th, 1901). NM 
N 
MARKET QUOTATIONS, Wednesday, July 3rd. 2 
CHEMICALS, &e. Last week.| This week. Inc. or Deo. METALS, &o, (continued.) This week. | Last week. Ino, or Dec, _ 
a Acid, |^ vene T .. per cwt.| bj- 5/- g Copper Sheet T - +s per ton £85 £85 ms 
a „ Nitrio 000. per ewt. 22 / 22/. 9 „ Rod .. per ton £85 £85 | 
a „ Oxalic T si „ per * [7^ [1^ e " (Electrolytic) Bars , per ve — | 2 | 
h T e? r owt. / / e ' ee per ton 
. * — hk t "m — owt. 597 B9/- e " : Rod T per ton £84 £84 | Si 
2 Ammonia, Muriate (crystal). 2 m a wr + Ebdl ene Ro BS Wire per E . 98d. pe 
.. p .* nito o * .. * er * > id t9. 
s Bleachin powder T per ton £7 £7 T f n Sheet - ee ee per lb, 5/- 6/- T 
a c^ gg e of EM T e — € E: | 2 T ^ —— Biver Wiro T S per = rh oe des 
a Borax r + ee 5 a-percha fine .. va . per lb. . T ~ 
- Bensole — 00 96) + es S per gal. 7 T/- h India-rubber, Para fine .. per Ib. 8/8 to 3/9 8/9 | i 
joo e per gal. 5/6 5/6 Iron, Charcoal Sheets per ton ET £18 | . in 
" Copy er Sulphate os ++ per ton £23 £28 í » Big (Cleveland warrants) . per ton 45 / 44/2 10d, inc. C 
a de z Nitrate - +» per ton £24 £24 é „ Forgings, according to size per ton| From £11 | From £11 T 
- ex Perozide aw ó — on £m 10 421 10 i : Wine eje aod No. 8 i — — *. £10 5 3h e" 10 ad , N 
" v» 10 fm J ES "T 4 
Methylated Spirit . per gal. 2/6 2/6 " a9 12 6to ni 13 6 t0 
a Naphiba, Solvent (90% ai 4 1600). per gal. 5/6 5/6 ;; | g ead, English Ingot — .. . per ton 41 | £12 15 H Don A 
a Potash, Bichromate,incasks.. perlb. | rn | "o - g " Bheet oe per ton £1510 £13 10 t 
8 À Caustic (75/8095) „ per ton £ | Pe m Manganin Wire No. 28 .. +» per lb. B/- B/- - n. 
a „ Bisulphate per ton £35 | £85 | EN g Mercury per bot. £926 £926 "3 Lx 
a Bhellac  .. „ per owt. 61/- 61/- | $ | d Mica (in original cases), small . per Ib. 8d. to gd. Bd. to 9d. e? i 
a Sulphate E Magnesia -- oi + per — | £4 10 y. 2 * d" " " medium per lb. 1/9 to 92/9 | 1/9 to 2/9 d$ 
a Bolphor, Su ime * 0 — ERA V 2t e NT INPS » . large .. per Ib. 8/810 7/8 | 8/810 7/8 | 
bs ex et * ee — E * *. | - | p osphor Bronze, pisin — per E | d to jn P — ** 
a * os | e» | olled bars & ro er Ib. | to ! 
a Boda, Censtie (white WH) i perton) swa e At „ in sheet per Ib. ‘om 1/8 | From 1/8 
ü oe T T | | T - r oz. 
y Bichromate, casks . por lb. 22d. | Ad. | : Silicium Bronze Wire a th Ib. load. to 2 T Y, 2 
Steel, Magnet, og bake ng to deep n n per ton. m 4 
| | a " | | 
METALS, &o. | | Ln * „ „ „ T E ( 41: to enn, 10 to 
b Alaminium ue in ton lots. per ton £294 | 49294 d» | ? » foil „ per Ib. 16 T. | 
b Sheet, in ton lots per ton £191 | £191 * | wire, Nos. 1 to ]ó . per lb, 1/9 1/9 | 
p Babbiti's metal ingots per ton | £75 to £140| £75 to £140 * ? White Anti - triction Metals — 
Brass rolled metal 2" to 12") basis per lb. "jd. (| Id. ve " White Ant" brand . 
be (brazed) r lb 1 bod | Y per ton £35 to £65 | £85:o £65 
' solid drawn) e. Eae 1b, lm 1 n oe ei : " 101b, b'nai's per lb, | l. bid. 
e * Wire, — . per lb. 12 * - c j ^ e 8 ply — "y č — Ib. P à. 
Copper Tubes (brasód) per lb. IId. IId. Russian, 10 lbs. .. — 
i (solid drawn) .. per Ib, 1 1 „ Jute, 180 feq oos a. 
Bars (best selected) ton : ; ^i H ute, 180 Ibs. rove . Per ton £145 £14 5 
, Copper per A ! Zinc, Sh t. (Vielle Montagne bnd.) per ton £22 
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CURRENT SPECIFICATIONS. 
LXIX.—CLECKHEATON EXTENSIONS. 


SuMMARY. 

Extent of Contracts.—Supply and erection upon prepared founda- 
tions ready for setting to work two motor balancers andiboosters, 
and also supply and erection of one main switchboard. 

Type of Motor Balancers and Boosters.—To consist of four machines 
directly coupled together and mounted on one bedplate. Balancers 
to be placed in centre of combination. Eight bearings are to be 
provided, and provision made for running any machine separately 
if desired. 

Output of Machines.—Each balancer to be capable of an output of 
11:5 Kw. at 230 volts, and each booster of 40 amperes at any voltage 
between 10 and 70 volts. 

Specified Speed of Combination.— Not to exceed 1,000 revolutions 
per minute. 

Permissible Temperature Rise.—Not to exceed 70° F. above sur- 
rounding atmosphere when measured thermometrically after a full 
load run of 12 hours’ duration. 

General Design of Switchbourd.—To contain 12 panels in all, and 
to be suitable for a combined lighting and traction continuous cur- 
rent system. 

Number of Regulating Contacts on Buttery Steges. Forty on each 
switch. 

System of Charging Crlls.—Methods of charging end cells by 
means of boosters to be proposed by tenderers and to be approved 
by engineers. 

Specificd Date of  Completion.— October 30th, 1901, for either 
section. | 

Penalty for Late Completion.-—For motor balancer section, £5 per 
week: for switchboard, £10 per week. 

Specified Terms of Payment.—For motor balancer section, 80 per 
cent. on engineers’ certificate of satisfactory completion and 20 per 
cent, 12 months Jater; for switchboard section, 90 per cent. on satis- 
factory completion and 10 per cent. 12 months later. 

Period of Maintenance. —Twelve months from date of completion. 

Stipulations as to Removal of Foreman.—-Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—None. 

Stipulations as to Sureties.—Two to be arranged for with each 
section; for the motor balancer to a value of £62; for the switch- 
board section to a value of £200. 

Arbitration Proposuls.—See comments below. 

Date for Receipt of Tenders.—July 6th, 1901. 


- 


These specifications are issued by the firm of Messrs. 
Gibbings & Buker, the consulting engineers to the Cor- 
poration. 

There is little to comment upon in the technical require- 
ments. It will be noted that for the motor balancer and 
booster eight bearings are specified, and means are to be 
provided for running each machine separately if desired. 
The temperature rise in any part of the windings is to be 
measured after a 12 hours’ full-load run—not 6 hours, as 
usual—70° F. being permissible. 

'The general conditions are in many respects acceptable, 


. though the wording and arrangement is very different from 


what may be termed the model clauses. This is specially 
noticeable in the arbitration clause, which only states that 
any failure to agree as to the value of any extra work may be 
referred to arbitration, and makes no provision for the 
submission of all disputes to the same tribunal. We 
object to these limited arbitration proposals, and in 
the present case consider the omission of the standard clause 
moré noticeable, because one of the members of the firm 
of consultants, Mr. A. H. Gibbings, was President of the 
Municipal Electrical Association at the time of the con- 
ference of that body with the Electrical Plant Manufacturera' 
Association, when the model clauses were agreed to, and 
that gentleman's signature consequently heads the list of 
those signing as representing the Municipal Electrical 
Association. 


————— — 


Wallasey.— The first length of rail (98 Ibs.) of the pro- 
jected electric tramways for the Urban District of Wallasey was laid 
by Mr. W. G. Ellery, chairman of the D.C., on Wednesday of last 
week, The scheme will comprise about 10 miles of tramway 
which will serve the townships of New Brighton, Egremont, Sea- 
combe, Wallasey and Poulton, in the Wirral district of Cheshire. 
The track will be single, of 4 ft. 84 in. gauge, with a sufficient 
number of passing places. The work is under the direction of Mr. 
W. H. Travers, district engineer. Tho cars are expected to be fully 
at work within 12 months, 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION (GLASGOW CONVENTION). 


————À ——————— 


THE EQUITABLE ALLOCATION OF COSTS IN COMBINED 
LIGHTING AND TRACTION STATIONS. 


Abstract of paper read by W. H. Tirrensor, Electrical Engineer 
Dundee Corporation. 


THE queslion as to whether power for traction should be generated 
by a combined lighting and power plant or in a station specially 
erected and fitted up with plant for that purpose alone, is the one 
problem, perhaps, which at the present moment is most urgently in 
need of the attention alike of the local authority and the electrical 
engineer. The two modes of procedure generally adopted in such a 
case are neither of them quite without more or less serious 
objections. (1) The outside expert, carefully formed as his opinion 
may be, is liable to be biassed by the “personal element,” and this 
may be responsible to a great extent forthe expert's decision in 
favour of a separate station. (2) In the case of the resident engi- 
neer responsible for the running of the lighting station, the personal 
element, together with a better load factor, larger plant and corre- 
spondingly increased allocations to management expenses, may 
influence his decision in favour of a combined station. 

If a local authority were asking for a supply either of electrical 
energy or of any other commodity from two or more outside com- 
panies, it would, without hesitation, decide to buy from the cheaper 
source, The questions that the undertakers have to decide, there- 
fore, are (1) Can the combined station generate as cheaply as the 
separate station? and (2) which of these two stations can supply at 
the cheaper rate? The first question is one that any qualified 
adviser with a knowledge of local conditions can advise upon and be 
able to produce facts and figures to support his conclusions. The 
second question is one that many people would naturally expect to 
be dependent upon the first, but such is by no means the case, since 
that unknown element, policy,“ has to be reckoned with. 

The author has always held that supplies of a purely public 
nature should be given at cost price. Under this head would be 
included, for example—(1) Public street lighting, (2) sewage 
pumping, (3) tramways, &c. On the other hand, however, no public 
works or department should be run on the lines of a “ philanthropic 
institution.” 

The particular question dealt with in this paper is the cost of 
generation in a combined station. When the existing station is 
„ with suitable plant, aud the “centres of gravity " of the 

ighting and traction systems coincide, the cost of generation should 

be cheaper in a combined station than in a separate station, if the 
costs are equitably allocated. These should be in proportion to the 
plant used for tramway purposes, and not according to the total 
output of the station for both lighting and traction, or, in other 
words, the costs should be allocated on the basis of the maximum 
demand upon the plant only used for supplying the tramways, and 
not on the whole of the generating plant in the station. The 
traction plant should be treated as an individual consumer, and 
supplied at a rate proportionate to the cost of generating the power 
required. Treated in this manner, the tramways are in a unique 
position, inasmuch as their maximum demand can be pretty accu- 
rately foretold and provided for. On the other hand, the cost of 
supplying a lighting system spread over some hundreds of con- 
sumers with a variable maximum demand must necessarily be greater 
than the cost of supply to a traction system. 

The method adopted for determining the selling price of current to 
consumers supplied on the maximum demand system is pretty 
generally understood. 

The method of arriving at the cost of generation may, however, be 
dealt with on simpler lines, owing to the fact that in most stations 
the plant capacity is, or should be, well in excess of the actual maxi- 
mum demand at any one time, in order to provide against interruption 
to the supply arising from breakdowns. The costs of “ generating ” 
and "supplying" electrical energy constitute two separate and 
distinct problems, and as such must be treated in accordance with 
attendant circumstances. | 

In a given station the total standiug charges will be the same, 
whatever the number of consumers counected may be, or their total 
maximum kilowatt demand on the plant, but the cost of generation 


will vary in inverse ratio to the number of units generated, and it is ^ 


unnecessary to take into consideration the maximum kilowatt demand 
in determining the cost per unit generated. 

It is, however, necessary in supplying " individual consumers to 
differentiate in accordance with their maximum kilowatt demands, 
in order to arrive at the cost per unit delivered at their terminals. 

In considering the present subject, the author deals only with the 
cost of generation per unit. : 

It is generally understood that the total cost is divided into 
standing charges and running charges, and in order to atrive at the 
relative costs of generating electrical energy for lighting and tram- 
way purposes reepectively, it is necessary to remember that the 
standing charges allocated to the tramways as a consumer are not 
affected by the actual maximum demand at any one time on the 
plant, but are dependent upon the total plant capacity installed for 
tramway purposes only. This is owing to the fact that up to the 
present it has not been found advisable to run tramways and lighting 
simultaneously from the same gencrators. 

Taking, as an example, a combined station supplying both light- 
ing and traction, it will be found that certain plant is set aside and 
used for tramway work only, and it does not matter therefore what 


the load factor may be, the standing charges on such plant will -be 
constant. In determining the cost of generation, the crux of the 
matter lies in the allocation of costs. For the purpose of com- 
parison, the following headings will be used :— | 
Standing Charyes.—Interest; sinking fund; management ex- 
penses; insurance; rents, rates. 
` Running Chaurges.—Wages ; fuel; oil, &c.; repairs. 
Dealing with these headings singly, the amount allocated to the 


tramways account under each item should be determined on the 
following lines :— | 


STANDING CHARGES. 


(a) Interest and Sinking Fund.—Charged on the full value of the 
plant and apparatus in use. Charged on one-half of the value of 
the stand-by plant required and available for lighting purposes 
also. 

(b) Management E.rpenses.—Oharged in proportion to the value of 
the plant included in the above and inclusive of clerical expenses 
actually involved. 


(c) Iusurance.—Charged in proportion to the value of the 
plant (a). 

(d) Rents, Kates, &c.—Charged in proportion to the ground space 
occupied by plant included in (a). 

(e) Wages.—Charged in accordance with the actual proportion 
paid to firemen, drivers and attendants required on each shift during 
the hours that tramway plant is running. 


RUNNING CHARGES. 


(f) Fucl.—Charged on the actual fuel required for the running 
of the tramway plant. 

When steam is taken from a common bank of boilers the cost of 
fuel per unit must not be obtained by dividing the total weight of 
fuel used by the total number of units generated; this would be 
unfair to the traction plant, for assuming that the latter is kept in 
proper repair, its efficiency will remain practically constant and the 
fuel consumption will vary but slightly, whereas in the case of the 
lighting plant the active stand-by losses vary considerably according 
to the lighting season of the year. By active stand-by losses" is 
meant such losses as occurin the winter months when boilers have 
tu be kept banked for several hours per day in readiness for the 
peak of the loan in the evening. In the author’s opinion it would 
be to the advantage of the traction plant to have its own boilers 
separate and entirely shut off from those of the lighting, as by this 
arrangement the proportionate consumption of fuel for traction 
could be ascertained without any difficulty. Where it is considered 
desirable, however, to have only one steaming plant for both traction 
and lighting, periodical tests of the efficiency of the traction plant 
should be made, when the actual fuel consumption per unit can be 
ascertained and apportioned accordingly. 

(g) Oil, Sc. Charged on the actual quantity used on the plant in 
operation. 

(h) Repairs.—Charged in accordance with the actual material 
used plus the cost of labour (as shown on time sheets) necessary to 
maintain the plaat in good order. 


As an illustration, let a combined station be taken as follows :— 


Annual output for lighting ... 


835,000 units. 
$3 » traction .... 500,000 „ 
Total output ... 1,335,000 „ 


Total capacity of plant, 1,300 xw. 

Maximum demand for traction purposes, 300 kw. 

Total capital spent on plant, buildings, &c., £63,662, or an 
average of £48°9 per Kw. 

The actual value of plant installed for tramway purposes was 
£15'6 per Kw. (exclusive of mains and outdoor appliances). 


The total cost of generatiou was £11,125 per annum, made up as 
follows :— 


Standing Charges. £ s d. 
Interest 1,401 15 0 252d. per unit generated. 
Sinking fund 967 17 6 = 174d. - " 
Management account 912 5 0 = ‘164d. i i 
Rents, taxes, &c.... 1,223 15 0 = 22d. " $i 
Wages 912 6 0 = 164d. T ” 
5,417 17 6 = 974d. » „ or 
44 3s. 4d. per KW. 
kunning Charges. 
Fuel, &. . 3,726 17 6 67d. per unit generated. 
Oil, &c. 367 2 6 = ‘066d. T" 7 
Repairs 1613 2 6 = 29d. = n 
'Total ... £11,125 0 0 = 2:000d. 


» » 


— 


The cost of generating 500,000 units under these conditions for 
tramway purposes, was 


450,000 ; 
r + 1:026 = 0'9 + 1:026 = 1:926d. t generated. 
500,000 t + 926d. per unit ge 


Under these apparently most favourable circumstances the tram- 
way plant appears to be charged with a large portion of the capital 
and standing costs of the ligbting plant and actually earns a profit of 
£1,312 10s. per annum, which is appropriated for lighting purposes, 


whereas if the costs are equitably allocated, the actual cost of 
generation will be as follows :— 


— m mE mul 


E 
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Standing Charges. £ s. d. 

Interests. 210 12 0 = 101d. per unit generated. 

Sinking fund  ... 140 8 0 = ‘067d. P x 

Management 158 10 0 = ‘076d. ^ i 

Renta, taxes, &c. 219 0 0 = ‘105d. $i 5 

Wages 273 0 0 = 131d. " 5 

1,001 10 0 = 480d. - - 
Running Charges. 

Fuel, &c. 1,041 13 4 = ‘5d. » 5 

Oil, &. 04 3 4 = 026d. » : 

Repairs 608 8 0 = ‘29d. pS : 
£2,705 14 8 = 1296d. , " 


In submitting the above figures, the author does not wish them 
to be regarded as model costa to be accepted as station records, as 
they would be F lower in larger and better equipped 
installations. They are, however, intended to illustrate the appli - 
cation of the principles enunciated in this paper to actual working 
conditions, 

Having ascertained in a given case the actual cost of generation, 
the percentage of profit to be charged on the supply may then be 
determined. It would be well for those responsible for combined 
stations, to see that the profit charged does not make the cost of 
the supply to the tramways undertaking too largely in excess of the 
amount for which the tramway people could generate their own 
current; or the chances are that this consumer will be lost to the 
station. In fact the advocates of the combined station, if they are 
to successfully combat the counter-proposals which are almost sure 
to be forthcoming from the tramways department, must be prepared 
to show that they can supply power for traction cheaper than it 
could be produced by a separate station. The author's contention 
is that this can be done and profitably. 

Although some resident engineers may not look favourably upon 
a proposal to supply current for any purpose practically at cost price, 
and may recommend separate stations because of the greater amount 
of " management " required by the latter arrangement, and the conse- 
quently increased remuneration likely to accrue therefrom, local 
authorities can hard]y be expected to accept such recommendations if, 
before doing so, they analyse them from a commercial and business 


standpoint. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


STORAGE BATTERIES IN ELECTRIC POWER STATIONS, 
CONTROLLED BY REVERSIBLE BOOSTERS. 


By J. S. HiaH¥riELp, Member. 
(Paper read May 9th, 1901.) 


(Concluded from Vol. 48, page 1128.) 


BATTERIES IN COMBINED STATIONS. 


In combined stations, supplying both to a three-wire 460 to 
500-volt lighting network and to a 500-volt tramway system, the 
boosting system can be used in a convenient way: 240 cells are 
sufficient with the booster just described for a tramway circuit at 
509 to 550 volts, and are equally suitable for a 460-volt lighting 
system. Since no regulating connections are used two identical 
batteries may be installed, each working on to its own pancl on the 
switchboard, the instruments consisting of & double-pole throw-over 
switch, a double-pole fuse, two voltmeters to show battery and line 
volta respectively, and an ammeter reading both sides of zero: leads 
thould also go to the middle point on each battery, so that the 
middle point may be connected to the middle lighting bus bar 


when desired. By this arrangement either or both batteries may. 


be used on the lighting or traction circuits, and one battery may be 
charged on either circuit and discharged on the other. In the 
event of no all-night cars being run, both batteries may be used to 
drive the lighting load. 

A very great advantage of working batteries as described on 
traction loads is that an ordinary shunt-wound generator driven by 
an engine without any great weight of fly-wheel may be used, 
sg enabling the generators to be worked without alteration on 
he lighting dus bars, and saving the cost and complication of 
equalising gear. 

It seems hardly necessary to point out how much easier is the 
work put on the running plant when batteries are used so as to 
Ay it a steady load, compared with driving the cars direct when 

the fluctuations come on, and have to be dealt with by the 
GIRL CONSIDERATIONS. 


It is convenient to summarise i 
sparate heads of the points referred to under the 

1. Batteries in lighting stations. 

2. Batteries in traction stations. 

n Batteries in combined stations. 
KE 5 first case the battery should be used to serve as a regulator 
without the” to enable the individual units to be fully loaded 
mist ie of several graded sizes, and to enable the number 
greater and ecreased ; that is to say, to enable a few unita of 

and of uniform size to be adopted, instead of the many 


graded unite usually installed, and to improve the plant load factor 
over the whole year, especially to enable the steam raising and dis- 
tributing plant to be more uniformly worked; and, in special 
cases, to effect a saving in feeder copper, and to enable the area of 
supply to be economically extended. 

In the second case, although the engines may be working only at 
one-third to one-half of their load, the boilers during working 
hours are economically loaded, and a battery will effect a saving of 


_ fuel, from the boiler point of view, by serving to operate the all- 


night load, shortening the boiler working hours, and ensuring that, 
when the engines are running, the boilers are working at a good 
load. The saving of one hour's steaming in the morning, and at 
night when only a few cars are out, will also effect a considerable 
saving in fuel. The battery, however, enables the engines to be run 
nearly at full load at all times, it thus makes the steam used per 
unit less, and also saves considerable wear and tear of plant; it 
enables, especially in small systems, a greater number of cars to be 
operated by a given plant, 20 light cars being easily worked by & 
125-Kw. unit. Used in sub-stations, the battery should effect a 
large saving in copper, both for line and rail feeders, it should fre- 
quently enable negative boosters to be dispensed with, and it per- 
mits of the working of long routes with direct supply at the 
Standard pressure. 

In combined stations the use of a battery worked in conjunction 
with a reversible booster enables all the plant to be of the same 
pattern, shunt-wound generators operating quite as well as com- 
pound ones. The arrangement of two identical batteries enables 
an interchange of energy to be made between the traction and 
lighting units, a point of value especially in stations of small and 
moderate size. 

The special points to be considered in designing the battery, 
with a view to its economical use, are:—(1) The capital cost as 
compared with that of plant. For a lighting station this should 
be worked out at not less than the three-hour rate of discharge, and 
at this rate will be found not to differ much from that of plant of 
the same capacity. 

For power stations the capital cost may be worked out at the one- 
hour rate of discharge, and will be less than the cost of corre- 
sponding plant. 

The cost of battery depreciation is an exceedingly difficult figure 
to arrive at. I find that the cost of replating throughout for a 
battery in lead boxes, or in stout wood lead-lined boxes, amounts to 
about one-half the cost of the battery when allowance is made for 
old material. Giving the plates a life of six years, this represents 
about 7 per cent. per annum on the cost of the battery. Allowing 
for complete replating every six years, the repairs on a battery area 
negligible amount, and the wages account is also exceedingly small, 
the labour involved being for filing up the cells every week or 
fortnight, and for taking the specific gravities every week as 
before described. 

The chief considerations, therefore, are the saving in fuel due to 
working with a better load factor — especially working the steam- 
raising plant at à better load factor—the saving in wages through 
working the running plant a reduced number of hours ; and, finally, 
whether the saving effected through these causes makes up for the 
cost of the lost energy in the battery itself. 

From results obtained over a period of one year the efficiency of 
working under lighting conditions may be taken as 74 per cent., 
and, from the few figures I have, the efficiency under traction con- 


ditions is 84 per cent. 


Costs Scale in pence per unit. 


Load factor. Scale. 
Fic. 18.—Loap FACTOR AND Costs. 


Figures worked on basis of Lancashire coal at 9s. per ton. Load factor for 


points 1 and 2 = Mss gas Point 2 is taken from a coal test over 48 


hours with & Lancashire boiler 8 ft. diameter, 80 ft. long, steam at a pressure 


of 150 lbs. per square inch, super heated. Compound condensir i 
800 r.H.P. Coal used, 18,700 lbs, Units generated, 4,225. Total cone per anit 
4'44 lbs. Coal used in banking fires, 560 lbs. Point 1 estimated from this test; 


Point 8 from electrolytic works. The oil and stores and repairs are approximate, 


I have found great difficulty in obtaining reliable figures as to the 
connection between the cost of coal, oil, water, stores and repai 
and plant load factor. I have, through the courtesy of the engineer 
of an electrolytic works, obtained the figure of 21d. per xw.-hour 
for the above items on a lead factor of close on 100 per cent I 
have weighed the coal to one boiler operating a single engine 
driving the traction load over 16 hours, and, taking a low figure for 
the cost of oil and repairs at my station, I obtained the figure of 
"Jd. per unit for a load factor of 43 per cent; the engine bein 
300 r.H.P., gave a fair load for a 30 ft. by 8 ft. Lancashire boiler 
using superheated steam. I obtained a third point on the curve by 
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calculation from this test, allowing for the coal used in banking and 

in keeping the steam pressure at not less than 80 lbs., the working 
pressure being 160 lbs. The load factor is arrived at by assuming 
that the engine and boiler could give 200 Kw. steadily. I shall be 
very much gratified if the discussion throws further light on this 
question, and enables me to correct or confirm the curve fig. 18 
plotted from the above figures. 

It appears to me to be a matter of some difficulty to properly 
define the term load factor in this connection. Taking a single 
engine and boiler working at or near full load for a given number 
of hours, hours per day might be plotted on the horizontal line in 
fig. 18 instead of load factor. The ratio between time of working 
and costs would then depend chiefly on the length of steam pipes 
which it is required to keep hot when the engine is standing. But 
the case might be considered where the engine and boiler are 
working continuously but at various loads; the curve would then 
represent the efficiency of engine and boiler at these loads. With 
several engines and boilers the question becomes more complicated, 
and I find myself unable to come to any general conclusion, and I 
submit the curve for what it may be worth. 

With regard to the arrangement of batteries, the present tendency 
to connect all the cells together by burning the lugs of the pa in 
each cell is undoubtedly excellent practice. The shorter and stouter 
these lugs are made the better will be the self-regulation of the 
battery. Cells of stout lead, or of wood solidly put together and 
lined with lead, are preferable to glass boxes on light wood trays. 
It is of great importance that the pusitive and negative plates 


! 


should be designed to wear equally; if one set of plates have much 
greater capacity than the other the weaker ones will wear out first, 
causing greater expense for renewals. Watt-hour meters for 
measuring the charge and discharge should form of the equip- 
ment of all batteries; even daily charging and discharging are 
essential to the life of the plates, and if the daily input fora lightiug 


. battery is 25 per cent. more than the output, weekly readings of the 


specific gravity will show if the charge is right. 

The energy efficiency obtained of 74 per cent. on the lighting 
battery is certainly due, in part at least, to the great ease of 
operating attained by the methods described. 

The increased efficiency observed when the battery is worked as 
I have described, on an intermittent load, is intereating. It appears 
to be due to the fact that the discharges are often of such short 
duration that the increased pressure due to the gas effect is 
utilised on these discharges. The fact that the battery alone 
"flogsting" on the line operates best when the working pressure 
of each cell is taken at about 2:08 volts seems to confirm this 
view. 

In conclusion, I must apologise for the somewhat tentative way in 
which I have put forward my views; my excuse is that there are so 
many variables in considering battery working that it is not easy to 
find a starting-point from which to calculate. I have to thank 
Messrs. Elliott Bros. and the British Thomson-Houston Company 
for lending me several instruments, and my assistants, Mesers. 


Hollingsworth, Eccles and Carter, for helping me with the experi- 
mental work. 


APPENDIX. l 
COMPLETE Fiaures RELATING TO AN ELECTRIC POWER STATION 
DRIVING a TRAMWAY AND GENERAL BSvPPLY LOAD. 


The figures relate to the period from March 31st, 1900, to 
March 31st, 1901. 


— ——̃— ne — — — — 


April to July to Oct. to Jan. to 
| June. Bept. Dec. March. 


1 
"e t 


l | | ND DEHESN 
38,938 64,350 122,924 124,907 371,119 
120,477 144,562 182,058 194,662 641,759 


— — 


Year's 
Total. 


— — —— —— aa 


Lighting 


Units genr. J Tra chon 


179,415 208,912 304,982 319,569 1,012,578 

: | | 

Units sola J Lighting 47.620 53,845 102,410 105.382 309,257 
* Traction 118,407 132,041 168,008 183,229 601,685 


Total 


— 


Total 166,027 185,886 270,418 288,011 910,942 
| ! 
Charge 27,110 31,610 30,920 32,493 122,163 
Batteries (1)4 Discharge | 19,680 24,120 22,270 24,810 90,880 
(2) { Charge — — 1 (10,517 — 
. v Discharge! — | — P 8,560 — 
. | From | a 
Booster motor units l aera [ato 6, 191 5,720 14,574 
| only. | ; 
| KW. | KW. | KW. | KW | KW 


Max load on f Lighting 180 216 278 250 278 


feeders Traction 307 344 402 430 430 
Total 482 B00 6238s 660 660 
‘ i i ; 
Lighting | 194 195 292 220 292 
Max. 999 Traction 206 302 212 255 302 
on plant Combined 390 | 470 504 475 504 
Lighting 670 614 1,304 1,391 3,988 
Plant hours 4 Traction | 1,455 1418 | 1,410 1.481 5,734 
Combined 1,455 | 1,418 1,410 1451 5,734 
Lighting 121; 118, 17 194 127 
om Traction ' 175 | 17:8 | 190 196 | 162 
actors Combined 159 151 194 | 20 158 
T" [Hee | . . joa 
Actors Combined 31 31 43 16 35 
| | 
Percentages. eam , 808, 836; 833 843 833 
| | 
Vies } 460, 491 251! 26 : 33 
Lighting Disch | | | 
ae } 413 448 217 | 236 294 
Da. | 726 9762. 720 763 | 744 
cdi } 933 913, 923 941 937 
| 
Becr } = — . 840 | 9:94 9:30 ` 
Traction eal * = | — '! : | 1602 — 
Disch | Mar. 2nd 1 4'0 
Sold ES | MEL eani i =e 
n only. 
cu } — ] — | 81˙4 | — 


| | | | 


The tramway system was very rapidly extended throughout the 
year, as is shown by the figures: the consequence is that the load 
factor over the whole year is lower than will be the case next year, 
when less new work will be done; the [oad factors for the quarters 
give a more true idea of the correct figures. 

The boilers under steam at any time were two Babcock boilers 
fired with refuse burnt in a destructor, and two 30 ft. x 8 ft. 


Lancashire boilers, say the equivalent of three 30 ft. x 8 ft. Lanca- 
shire boilers. 


TAnLE II.—SHowiNG Capacity OF BATTERY AND PLANT IN SOME 
DIRECT CURRENT STATIONS. 


— — — 


Total capacity in kilowa‘ts. | Ratio of 
mE | Senei Pate akaa de c battery to 
| Pine. 4 , ier 
Aberdeen es 5e | 1,020 € 2860 16 
Sunderland ... anal 1,380 | 60 | 03 
Norwich M des | 1664 | 120 | 07 
Notting Hill 660 100 | 15 
Oswestry ues T 17; i 40 | :23 
Wolverhampton | 1,440 220 ! 15 
Manchester 17,250 | 240 | 03 
Lincoln... 6800 | 85 114 
Chester es 2a 1,000 30 | '03 
Charing Cross. | 4,900 800 | 16 
Chelsea 3,100 190 i 06 
Stockport | 460 20 6 
Whitehaven  ... js 210 55 26 
Canterbury — ... HE a 300 150 | 5 
Leyton es eR d 1,260 200 | 15 
Hove 5 1,200 90 07 
Barrow ... m T 525 i 40 *07 
Halifax ... T - 1,900 200 1 
Nelson ... a he | 116 88 75 
St. Helens € TEC 950 230 '24 
Northwich... | 194 | 66 34 
Leith ... m OE 640 115 l 18 
Llanduduo 400 | 60 15 
Hull 3,900 300 07 
Bradford 3569 270 ‘07 
Burnley | 822 1220 14 
Shrewsbury 540 | 60 TE 11 
Bury... 760 70 | '09 
Kensington | 1,000 17 1557 
Edinburgh  .. TN 9,697 460 | 048 
Dewsbury - T 485 | 85 | 175 
Southampton .. | 730 | 250 ‘34 
Belfast ... 2,200 | 200 09 
Harrow 350 70 2 
Stafford... 198 140 7 
Nottingham 2,569 30 01 
Blackburn | 2,127 75 | 03 
Glasgow 10,848 4868 04 
Guildford 200 | 66 | 33 
Dundee 1,288 2948 19 
| 


— 


India. Indian Engineering says that a report has been 
called for on the subject of the 5 of lighting the R.LM. 
Dockyard at Kidderpore with electricity. | 


— 
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E nuum C" CERE CA A i A ccs 


STREET LIGHTING FROM THE MUNICIPAL 
COMMITTEE'S STANDPOINT. 


Tae “Notes” on this subject contributed by the convener 
of the Glasgow Electricity Committee, Bailie Maclay, to the 
Municipal Electrical Convention are interesting as coming 
from the representative of those who pay the bill, and there- 
fore may be expected to “call the tune.” Engineers have 
exhaustively treated the subject from different aspects. 
Bailie Maclay's is practically the ratepayers’ reply to Mr. 
Corbet Woodall's effusion of a few months ago,* as an 
extract from that address is attached as an appendix to the 


r. 
p reply is very much to the point. The steady and 
rapid improvement in the standard demanded for street 
illumination is credited directly to electricity, and, in support 
of this, the lighting of the City of London is cited. Until 
dectric lighting was introduced, 2 and 4-ft. burners were 
common: then came the early experimental lighting, 
next the reversion for a time to gas with larger burners 
in increased numbers, and finally the reinstatement of arc 
lighting. The higher standard of illumination is due to 
electricity having “ forced the pace, and the cry for more 
light is a refatation of the suggestion that the days of 
electric lighting are numbered. The general opinion in 
Glasgow seems to be that after effective sanitation the thing 
that is absolutely necessary is efficient public lighting, and 
to offer bad lighting in order to save money is to waste both. 
Incandescent gas lighting, while the mantles are new and 
during calm fair weather, is an enormous improvement over 
the ordinary flat flame burner, but entails extra expense for 
renewal, and upkeep of mantles and other accessories. At 
the same time in streets with heavy traffic the mortality is 
considerable, and in suburban London it is found cheaper and 
better in many instances to increase the number and size of 
flat flame burners (now usually **4'6 ft.) in preference 


to mantle burners being fitted on existing posts. One 


Metropolitan Borough Council has increased its gas lighting 
bill by over £200 per annum by the improvements effected 
inside street lighting since November last. These facts 
corroborate the assertion that for main thoroughfares where 
a really brilliant illumination is desired, incandescent gas 
cannot in any way equal, far less surpass, electric light. The 
Great Western Road, in Glasgow, is one of its most im- 
portant residential and radial thoroughfares, giving access to 
the districts of Hillhead and Kelvinside, and when the 
lighting was considered it was found impossible to 
produce an equal standard of illumination with electri- 
city at any reasonable cost by gas mantles on the 
centre trolley poles at 40 yards apart, unless side 
lamps were introduced at intermediate points and even 
then the cost of equal illumination would have been 
far greater without taking anything off the nominal 
power of the mantles for deterioration. It was ultimately 
decided to place the electric lamps at a height of 
27 ft. to the arc, using 7 to 74 ampere arcs giving about 
700 c. r. These lamps are charged £12 per annum each for 
all-night burning, covering maigtenance, carbons, trimming 
and cleaning, but not interests and sinking fund on the 
capital outlay. 10-ampere lamps are rated at £14 per 
zunum each. The cost worked out at about £500 per mile 
of street in Edinburgh, with lamps 40 yards apart, while 
the cost of lighting had gone up from £3,200 to £11,000 
n with an increase of from 25 to 80 times more light. 
Newington, of Edinburgh, has stated that in his opinion 
£13 per lamp annually is the lowest possible charge where 
4 are turned out at midnight, and on this a loss of a few 
lings is made, Bailie Mackenzie, of Edinburgh, considers 
that unless the public is prepared to pay three times as 
mach for street lighting by electricity as for gas 
change should not be made; all main thoroughfares 
be so lighted, even if side and unimportant streets 

ae not. An incidental advantage is the result of com- 
Seng thus Alderman Pearson, of Bristol, mentions that 
gas company has reduced the charge for lighting to a 
very low figure, and indirectly the better and cheaper light- 
" 0f the side streets has been secured. Alderman Ivey, 
Vet, Ham, raised the important consideration of inci- 
§—n““““““.. ] ] A Aa See es NEMUS 
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dence of rating, and pointed out that it is unfair to light 
the main streets at a low cost, using arc lamps, because the 
value of the better class shops was improved at the expense 
of the shopkeepers in the side streets, and a preferential rate 
re created in favour of the occupiers on main thorough- 
ares. 

Bailie Maclay alludes to the objection sometimes made 
that arc lamps give patchy lighting, the illumination being 
brilliant for a certain distance round the lamp, and 
of low value midway between adjacent lamps. This 
is necessarily the case with any form of lighting, but 
the objection is more sentimental than real, for, as Mr. 


Wordingham pointed out, people are apt to judge by tke 


apparent brightness of a row of lamps, whereas the proper 
way to judge is to look at the roadway, or to turn one's 
hack on the lamps and ascertain at what distance a railway 
time table can be read without discomfort. It is a pity, 


we think, that more general and systematic measurements of 


street lighting are not made with portable street photo- 
meters or * candle-feet measurers.” Where this is done the 
figures tell a more reliable story than any eye guesswork, 
and photometry is worth more than pupilometry. The 
energies of the gas engineer are being devoted to the produc- 
tion of a gas mantle which will give as large, concentrated, 
and brilliant a light as the arc, and this goes entirely to dis- 
prove the assertions so freely made that gas men believe 
the incandescent mantle to be a satisfactory and permanent 
rival to the electric light. 

The height for the arc seems to have settled down at 
about 20 ft. above the roadway, and the distance apart at 40 
to 60 yards. Mr. Wordingham does not agree that the 
lamps should be placed very high up, as then vertical sur- 
faces are not well lighted, but Mr. H. T. Harrison replied to 
this by showing that the higher the lamps the better would 
be the distribution of light. | Anyone in London can test 
this for himself, taking Euston Road, where, we believe, the 
lamps are 25 ft. high, and comparing the distribution with 
the more common posts of 20 ft. or so. Blondel's and 
A. P. Trotter's writings on the subject should be studied by 
engineers having to design street lighting arrangements, as 
only thus could the problem be mastered in its technical 
aspect. 

There is no doubt that although it is difficult to show on 
paper any commercial advantage for the electric incandescent 
lamp over gas for side street lighting, the publie prefer the 
former. Brighton is the best example, but places like 
Bexhill with its Prism globes, and High Barnet with 
occasional Reason fittings, Ilford and many others prove 
that the incandescent lamp meets the public taste. Ply- 
mouth thinks its gas incandescent hard to beat: at Tun- 
bridge Wells two 16-c.p. electric lamps cost £3 78. 6d. per 
annum, against a 50-C. P. gas incandescent at £3 178. 6d., 
while Taunton gives £3 yearly against £2 17s. 6d. charged 
for similar lighting by the Gas Company. The gradual 
extension of side street lighting in London is a conclusive 
proof that whatever the commercial arguments may be, the 
conversion is regarded as an improvement, and an upward 
step, the public are desirous of such changes, and seek them ; 
and as electrical energy is on the downward tendency as 
regards cost, the price charged for street lighting will render 
the competition keener and sharper, there being little doubt as 
to the ultimate universal adoption of electricity. 


EFF 
THE TWO RICHMONDS. 


By AN OBSERVER. 


THE Institution of Electrical Engineers—originally the 
* Society of Telegraph Engineers"—was founded in 1871, 
It tacked on the “ Electricians” ten years afterwards, dropped 


. out the Telegraph, and assumed its present name at the 


close of 1888. 

The objects of the Association are comprehensive enough, 
viz., “ To promote the general advancement of electrical and 
telegraphic science and its applications, and to facilitate the 
exchange of information and ideas on these subjects amongst 
the members of the Institution and otherwise." 
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In 1895 a second Richmond entered the field in the shape ` 


of an Association, not necessarily intended for promoting the 
general advancement of the industry, but for the protection 
and defence of the rights or interests of municipal electrical 
undertakings. 

The business of the Association is not exclusively 
technical, as its members include municipal electrical com- 
mittees, most of whom are probably ignorant of the science 
of electricity, and many of them opposed to its development. 

It is, in fact, an association formed for promoting muni- 
cipal trading in electricity and opposing private enterprise, 
in order to control the business, and, if possible, establish 
à close monopoly in the hands of the local authorities. 

So far as the electrical engineer is concerned there are no 
advantages that he cannot obtain in the older Institution, 
with the obvieus disadvantage that as membership is limited 
to those engaged in municipal undertakings only, they must 
go to the Institution of Electrical Engineers, which is open 
to all, for the fullest information and discussion upon the 
points in which they are interested. 

The non-technical members form the most numerous body 
of the Association—viz., the 92 lighting committees, who 
will amount to probably 1,250 persons, the engineers 
numbering 159—so that in matters of policy referred to the 
members a very decided majority belongs to those un- 
acquainted with engineering matters, and although cach 
committee would only have one vote, tle engineers would 
find their engine rooms above the normal heat if they 
ventured to vote against their committee. 

If the Association were limited to the engineers, and theGas 
and Lighting Committees were eliminated, we can imagine 
many useful subjects for discussion—infer alia, the interfer- 
ence of councillors with the working of the station, delay in 
adopting suggestions of the engineers and in finding money 
for them when approved, street lighting by electricity 
instead of gas ; even the question of their remuneration might 
be settled, although this would be verging upon the principles 
of trades unionism which the rules of the Association would 
clearly limit to the municipalities themselves. 

" Meanwhile the Association is by no means an unmixed 
biessing so far as the progress of the electricity supply is 
concerned. 

The action of the Association in opposing the Power Bills 
of last session is a case in point. It will be remembered 
that one Bill—that of the North Metropolitan Electric 
Power Supply Company was actually read a second time 
in the House of Commons without opposition, and referred 
to an ordinary committee, but all the other Bills were 
hotly opposed and referred to a special committee, The 
cause of this was, no doubt, due to the fact that the Muni- 
cipal Electrical Association took no action in the case of the 
Metropolitan Bill, but used all their influence in stirring up 
Parliamentary opposition to the provincial schemes. 

The political power of a combination of local authorities 
is undoubtedly very great, and when directed against com- 
mercial enterprise is most pernicious to the interests 
affected. 

The remedy is in the hands of the ratepayers, who appear 
to be slowly realising the fact that speculation in a technical 
businesslike electricity supply is not conducive to their 
interests. When they understand the question, their 
opinion is unmistakably expressed—as in the recent poll of 
the ratepayers of Tonbridge upon the scheme of the Urban 
District Council to carry out their electric lighting order— 
the votes recorded being :— 


For the scheme. S. 187 
Against 1,878 
Neutral... ia 244 


and in the larger scheme of the combined local authorities 
of North London, which was out-voted by immense 
majorities when the vote was taken at Enfield and Edmon- 
ton under the provisions of the Borough Funds Act. 

The papers read at Glasgow were naturally limited to 
subjects supposed to be within the grasp of the average town 
councillor, such matters as wiring rules" and other 
technical questions being left to the older Institution. 

Practically speaking, the ** Incorporated Municipal Elec- 
trical Association " has no raison d'éfre, so far as the 
electrical engineer is concerned, It is really intended to 


promote municipal trading in electricity supply and enoourage 
opposition to private enterprise. Powers are obtained 
in many cases without any intention of working them, but 
merely to keep companies out, or to create an asset which 
can be dealt with subsequently. UN LS 

The gas interest i8 largely represented in the Association, 
In some cases where gas is supplied by the local authority, 
the membership consists of the ** Gas and Electric Light 
Committee," | 

The political action is doubtless more or less inspired by 
the officials of the municipalities, aided by the consulting 
electrical engineers, and not necessarily in the interests of 
the ratepayers. 

The municipal electrical engineer may possibly derive little 
advantage from these conferences; he runs the show under 
many difficulties, which naturally follow the control of an 
elective body unacquainted with the business. 


ALLOCATION OF COSTS IN COMBINED 
LIGHTING AND TRACTION STATIONS. 


Mn. Tirrensor’s paper read at the recent meeting of the 
Incorporated Municipal Electrical Association at Glasgow 
deals with a question of accountancy, but involves also 
important matters of principle. 

In the first place, should local authorities trade at all in 
the supply of electricity? And if they do, are they to adopt 
the ordinary commercial principle of working for a profit, or 
to act upon Mr. Tittensor's belief that supplies of a purely 
public nature should be given at cos! price? 

Common sense (unfortunately a most uncommon com- 
modity) would contend that it is altogether unsound for 
anyone to embark in a highly technical business without 
knowledge or capital, dealing in an article which is not 
absolutely necessary nor in universal demand, and yet this is 
the position of the local authority which embarks in elec- 
tricity supply at the risk of the ratepayers, nine-tenths of 
Whom may never use the energy. 

As a matter of fact, the number of consumers of electricity 
has not exceeded 10 per cent. of the ratepayers even in towns 
where it has been supplied during 10 years and upwards. 
The only advantage therefore that can arise to the rate- 
payers as a. whole is hy trading at a profit in order to reduce 
rates, 

We doubt if any members of town councils would think 
of embarking the town in an electric supply speculation— 
except on the ery of appropriating for the ratepayers the 
profits which the companies may make if private enterprise 
is allowed to undertake the business. 

But Mr. Tittensor appears to distinguish between what he 
considers supplies of a purely public nature, such as public 
street lighting, sewage pumping, tramways, &c., and the 
demauds of private consumers, who are not to consider the 
local authority as a “ philanthropic institution," so that it is 
out of them that all the profits are to be extracted. 

We hardly think the afffhor of the paper should class 
tramways as being purely of a public nature—like the public 
lighting or sewage pumping—for while the two latter are 
absolutely for the advantage of the whole community, the 
former are limited to those who ride in them, and pay for the 
accommodation. Tramways should be treated like the 
supply of electricity to the private consumer, and the profits 
given to the ratepayers, the electricity required for the 
traction being paid for like the rest of the necessaries of 


. working. The local authority should not be expected to 


sell on philanthropic principles. 

But it is very difficult to work on a system of cost price in 
one department, and a profit in another, and if we are to 
have all this business undertaken by municipalities, supplies 
from one department to another must be at actual cost, all 
profits being derived from the charge made to private con- 
sumers of electriciby or passengers in the tram cars, as the 
case may be. 

We know that the Electric Lighting Committees have 
often tried to make both ends meet by excessive charges for 
the street lighting, making a considerable profit, which has 


a 
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been applied to covering the deficiency in the general 
running of the stations. 

The advantages of a combined station for supply of elec- 
tricity for light, power and tramways are numerous, but as 
the accounts of each undertaking must be kept separately, 
the tramways must be treated as customers of the supply under- 
taking, and the price for current must cover standing and 
running charges. If neither profit nor loss is to be made, it 
will necessitate a very careful adjustment of the accounts to 
arrive at the actual cost of the current delivered into the 
tramway cables, and it may be found both equitable and 
more practicable to charge a fair market price, including a 
margin for profit, to be paid out of the surplus derived from 
the passenger traffic. | 

Mr. Tittensor’s calculation of standing and running 
charges is not clear. He places wages, for instance, a8 a 
standing charge, instead of classing it with the fuel and 
engine room store& Standing charges are independent of 
the quantity of energy generated, whereas wages depend, of 
course, upon the work being done. 

If the current supplied to the tramways department is to 
be charged at cost price, there will naturally be no question 
of the price being in excess of the amount at which the 
tramway people could generate their own current, as the 
combined supply for all purposes should be cheaper in any 
case, | 

The combined station bas.other advantages besides the 
mere cost of current. By arranging, for example, that the 
cables be laid in the same trenches for all purposes, there is 
less cost and disturbance of the streets, and generally greater 
convenience in working the supply. There is also an 
economy in management by combining the two businesses 
under one general organisation, while the improvement in 
the load factor by the all day demand necessarily tends to a 
general reduction in costs, by the fuller employment of the 
plant and the better return on the capital. invested. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


LI 


Compiled expresaly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 839, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


12399. "Improvements in electric motors." A. O. Fox. June lh. 
(Complete.) i 

12,342. " Improvemente relating to electro-magnetic winding mechanism for 
clocks.” T.ScmíArrER. June 17th. 

12,960, "Improvements in revolving electric igniters.“ A. G. Ronan. 


Ith. 
12,982. "Improvements in portable electrically-driven drilling apparatus.“ 


G. F. CAMPBELL AND B. T. IsHeRwoop. June 18th. 


12,00. "Trolley for electric cars.” J. L DIE. (Laclede Car Company, 
eso States.) June 18th. (Complete.) 

408, “Improvements in bonding electric railway and tramway rail joints.“ 
J. 8. Hor ux. June 18th. ; 0 i 

12,408, "Improvements in and relating to statio rectifiers and other elec- 
trical apparatus for producing or maintaining continuous or unidirectional 
discharges.” T. B. Kix. June 18th. (Complete.) 

13.456 “Improvements in or relating ta trolleys for use in electric traction.“ 
J. G. Listen, June 18th. 

13,46. ‘Improvements in apparatus for deriving continuous current from 
& source of alternating current." SIEMRNS Bros. & Co., LiMtrED. (Siemens and 
Halske Aktlengesellschaft, Germany.) June 18th. (Complete.) 
jM. An improved current transformer for telephones." B.J. BERTHELON. 

14495. "Seeing by electricity." L. FranckeLand R. R. Harrer. June 19th. 

12,508, “Improvements in apparatus for deriving continuous current from & 

ieri of alternating current." SikwENs Bros. & Co., L Tp. (Siemens & Halske 
ctien Gesellschaft, Germany.) June 19th. (Complete.) 

12,80. ‘Improvements in apparatus for deriving continuous current from g 

iie of alternating current.” Riemens Bros. & Co, Lip. (Siemens and 

ske Actien Gesellschaft, Germany.) June 19th. (Complete.) 
e 12514. “ Improvements in or connected with storage or secondary batteries.“ 
. Se E and G. Futter, June 19th. 

. “Improvements in and relating to trolley pulleys for electric tram- 

d i mel e." R. Wye. Jane 9oth. acai 

Improvements in electric aro lamps.“ Crompton &. Co., LTD., A. J. 

ps and rj W. Ewart. June 20th. xs É i i 

. “Improvements in and relating to apparatus for lighting and beating 
by means of electric lamps.“ R. W. Bord. June 20tb. (Complete.) 
13,607. ‘Improvements in and relating to plates for electric batteries and 
x manufacturing the same.” E. B. Vicks. June 20th. 
e " Improvements in electric instrumenta," EvkRSHED & VIUNOLEs, 
m 8. EvkRsHED. June 20th. 
An improved meth i i T „ 
= 3 W. Bonar o hap dee of registering electric currents JEVONS 
» “Improvements in electric ol t machines.” R. E. LEVE 
zue An. Complete} oth-cutting os , 


June 


12,720. ** Improvements in or connected with electric cables for three-phase 
alternating currents." W. B. Esso. June 21st. (Complete.) 

12,721. “Improved machine for use in the manufacture of electric fuses or 
cartridges." H. TiRMANN and H. TiRMANN, June 2lst. (Complete.) 

12,730. “Improvements in cleats, ceiling roses, cut-outs, and the like, for 
electrical purposes." C. C. MxrcALFE. (H. C. Blackwell, Russia. June 22nd. 

12,789. "Improvements in electrically - driven centrifugal and similar 
machines." G. Porr and R. WiLLIAMSON. June 

12,755. ‘Improvements in electric motors." J. MATTHEWS and W. DAVIES. 
June 22nd. 
. 13,761. "Improvements in submarine cables." J. JOHNSTON. June 22nd. - 

19,770. “ Apparatus for automatically regulating the tension of electric 
currents." O. IuRAT. (M. Lindner, Austria.) June And. (Complete.) . 

12,778. Iinprovements in wattmeters.” J. BATLLE and J. Bueno. June 


2nd. (Complete.) 
12,714. “Improvements in cell-switching devices for electric accumulator 
? 


batteries." M. GEHREÉ. June 22nd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


20,068. “An ed ohm-metor or apparat us for directi indicating resist 
ances.” C. Beez. Dated October 6th, 1899. Relates to TOS Fit meters. A 
galvanometer capable of measuring a few mill-amperes, is connected in series 
with a source of constant current, a rheostat and a resistance, which may be 
either a 1,000-ohm or a higher resistance to be measured. The rheostat is 
adjusted sothat the galvanometer gives its maximum reading with the standard 
resistance in circuit. The resistance is then substituted and the diminished 
deflection of the galvanometer then indicates the amount of tbis resistance, the 


galvanometer being specially graduated. 2 claims. 
20,094. “improvements in the method of, and means for, tra and 
on el $ gelte motion ie 


reosiving electric waves for the prodaeti signals and for imparting 
— ^" J. C. Baviera. Dated October 6th, 1899. Relates to a 


machines or apparates. Bav 
tus for utilising Hertzian radiations for telegraphs, firing 


method and appara 
mines and torpedoes, and controlling the motion of machines or appareiua 
generally. The arrangement of transmitting manipulator is described by which 


prearranged series of waves are sent. The apparatus is described for tele- 
graphic purposes, and consists of a conducting plate, one surface of which is 
coated with insulating material, excepting where conducting portions protrude 
in lines representing the Morse code. The plate is connected to the relay and 
battery, a style of contacts operated by keys being moved over the contacts to 
complete the local circuit. The manipulator relay is connected to a source of 
energy such as an induction coil, alternating generator, or battery of Leyden 
jars, and the oscillator spheres are arranged in the open air. In the receivin 
apparatus, or coherer, two metal plates having protruding shanks are clam 
together by discs, &c., and contain between them a sensitive plate. The two 
metal plates may be whole or may be divided, the adjacent edges being serrated 
and nearly in contact. The plate may consist of gelatine containing metal 
filings and powdered carbon, the mixture varying from the centre to the edges. 
The sensitive plate uay be surrounded by a flexible bag or edging, or may 
consistof an ebonite plate having a central, preferably triangular, aperture, 
The gelatine may be replaced by alcohol, glycerine, or oil, A series of the discs 
may also be employed. The coherer is mounted on glass plates, upon which 4 
restoring tapper may act. The aerial conductor preferably contains a hori- 
zontal portion, which is provided with one or more vertical extensions. 
Adjustable resistances consisting of carbon cylinders with adjustable metal 
clamping ends, are also described. 14 claims. 

20,106. ''improvements in suspension fitti for electric | $ 
adapted te high voltage.” M. Ratling and J. H. Collings. Dated Ooteder bitt, 189. 
Relates to supporting lamps. A ball fitting is made in halves, which screw 
together, and are connected electrically by spring plungers carried in recesses 
in an insulator, in one half bearing on circular and central blocks, supported 
similarly in the other half. The circular block may be divided into segments 
when more than two connections are to be made, corresponding spring plungers 
being provided. The plunger carriers and the blocks are provided with screws to 
secure the supply and lamp wires, The insulator carries an S-shaped projection 


between the plungers. 4 claims. 

20,110. “improvements iw electrical aconmulators." F. L H. P. Morin, 
Martin, @. J. A. Grimer. Dated October 6th, 1899. (Date under 
International Convention, April Ist, 1899.) The support for the active 
material is made up of a number of thin lead plates, perforated with 
a number of small holes, which are preferably of conical shape, the 
metal protruding around one edge. The plates are also undulated or 
corrugated. The plates may also be made of lead network, or may be in the 
form of grids. The plates may be a number of separate pieces fastened 
together by tubular rivets, or by soldering, or may be formed by folding a single 
sheet several times. Additional openings to those described above are made ia 
a perpendicular or oblique direction through the plates and the separators to 
facilitate the circulation of the electrolyte. The thin plates of each electrode 
are kept spart by distance pieces. Each pair of electrodes may be separated 
from the others by & plate of insulating material perforated with holes which 
coincide with the openings in the clectrodes. Several electrodes and separators 
are bound together in a single block by means of rubber rings which encircle 


them. 8 claims. 

20,121, ‘‘Process and apparatus for the wotion of imsulators for electric 
wires.” F.Kapfonberger. Dated October 6th, 1899. Relates to the ors of 
insulators for electric wires st a single operation. A two-part mould is fur- 
nished with a recess corresponding to the external form of the insulator to be 
made. A core is inserted at the base of the mould, and a second core, detach- 
ably secured to the cap, is passed through the core (first). The composition 
is poured in, and when it is partially dried, the second core is screwed 
out by means of the spindle, which has the same pitch as the thread of the 
core. Insulators provided with buttons and ears may be similarly oast. 


2 claims. 
20,124. “im te means for slectricaily gene 
and tlghtin gas n. (La Societe Anonyme “‘ Lux Neva. Dated 


„ N. Ha 
October 9th, 1899. Relates to electrical apparatus in which separate electro- 
magnets and circuits are employed for lighting and extinguishing the gas, and in 
wh'ch the valve and the sparking device are simultaneously actuated, the spark 
igniting the main burner and not an auxiliary burner or pilot jet. When the 
current is passed through the electro-magnet of the lighting circuit, the arma- 
ture actuates the lever and opens the gas cock, and the insulated disc lifts the 
rod and breaks the circuit at the sparking points. When the current is passed 
through the other electro-magnet, the armature actuates the lever in the reverse 
direction and cute off the gas. Leakage of gas from the plug cock ie prevented 
by an adjustable spring which presses upon the large end of the cock. 8 claims. 


20,145. ''impreved combination eleotrio light fittings." W. Se 
October 7th, 1803. Supporting lamps. — An e 0 l e ot a canted bea 
portion which may be suspended or fixed on a wall, and has slots to receive 
corresponding projections on curved arms, these being flxed by turning them 
into working position, The slots are oblique, so that the arms may be directed 
either upward or downward. Ends may screwed on the arms to carry sus- 
penes amps or obliquely-flxed lamps, or candle sockets. The arms are wired 
efore being attached to the central body ; the wires are connected by bindin 
screws to two rectangular or circular metal plates, insulated in separate boxes 
or & grooved disc in the central body and attached to the supply wires. Slots in 
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the central body not ocoupied by armsare closed by blank pieces. The arms can 


thus be used in varying numbers and for supporting lamps in different ways, 
and are portable. 7 claims. 


20,214. “Improvements in er connected with eltetrelytio bleaching of baind 
yarns. A. A. Vegeisang. Dated October 9th, 1899. In the electrolytic bleaching 
of cotton yarn, a large number of bundles or bales are bleached at once and with- 
out being unpacked. To permit of this, the bundles are placed vertically in the 
bleaching vat, 80 that the circulating fluid may move in the direction of the 
threads. 1 claim. 


20,210. *'feoeiving apparatus for bigh- telegraphy." Siemens Bree. & Co., 
Limited. (Siemens & e Aktion i ft.) Dated October 9th, 1899. High- 
speed telegraphy in which the messages sent automatically are recorded by 
means of a photographio impression of the various types illuminated by a ray of 
light, the part of which is controlled by one or more mirrors, The specifica- 
tion la too complicated for purposes of abridgment. 2 claims. 


20,227. “improvements in and connected with the collecters and conduits for 
electric tramways.” A. M. Tayler. Dated October 9th, 1899. Electrical railways 
and tramways on the conduit system, with conduits such as are described in the 
Specification, No. 4,727, A. D. 1899, and means for picking up, dropping, or chang- 
ing the ploughs in case of obstruction or of change to overhead conductor or 
lever conduits. Correctors, conduits.—The plough consists of two conductin 
pa g connected by globe strain insulators or blocks of wood or other insulate 
and provided with U-shaped joints to give flexibility. The forward parts are 
tapered to force in the contact plugs descrived in the prior specitication, and 
are also provided with & guiding wheel, and in some cases with an inclined nose 
to clear the slot of obstruction. A brush and scraper, &c., may be attached to 
the plough, or may be carried by the vehicle to sweep out the conduit. "This 
collector is carried by shanks which have heads tapered at each end, and these 
heads are received in the ledges inside the '' picking-up box,“ where plungers 
make contact with the leads from the sides of the 1180805 but springs or other 
contacts may be used. The box is supported from the vehicle by parallel 
motion links, which may also be mounted on a verticle axis to give lateral as 
well as vertical play. The head of the shank may be prevented from slipping 
out of the box by a spring-held flap at the back which opens in case of obstruc- 
tion or at the will of the driver. Ur the same object is obtained by a link with 
a breakable connection engaging the nose of the plough. This link has a 
curved looped-sbaped head to allow of ronnding curves, and it can be raised or 
lowered from the vehicle. When an overhead conductor section is reached, 
the slots of the up and down lines run together, and the plough is dropped or 
picked up there. At the junction, a pivotted tongue opens one or other of the 
slots, and a guide plate underneath is thrown over to the same side but rather 
further by means of a pin-connection placed beyond its pivot. When different 
_ sections of conduits are used on the linc, a collector may be employed. In this 

form rubbers to work on continual conductors are shown on bars which are 
carried by links from the upper collecting bars. Extensions of the bars are 
Bray aed with rollers which engage guides at the junction of two forms of con- 
uits, so as to raise or lower the under collectors. When raised, the latter lie 
between the upper bars and may be held by catches, and the pivots which con- 
nect the various parts are provided with cams which cause the lower bars to 
spread when lowered. 'To increase the length of the leakage path, the conduit 
may be lined with wood and aprons of flexible insulating material supported by 
guard plates and provided with rubbing pieces are attached to the collector 80 
as to enclose the conducting parts. 17 claims. 


20,237. "I ed method and apparatue for the manwiactuio by eltotro- 
et art plated with pun, eid and silver." L.Bourdilion. Dated 
October 9th, 1899. Copper and silver depos:ting.—Articles formed of thin 
platinum or gold with a backing of copper are made by first winding a sheet of 
thin platinum or gold around an aluminium drum, or by attaching such a sheet 
to one or both sides of a plate. In the first case, curved copper anodes and a 
brush are used, the electrolyte being agitated by paddles on the axle of the 
drum. In the second case, the anodes are perpendicular, and the cathode is 
given a to-and-fro movement. For backing thin platinum crucibles and other 
formed articles, the crucible, &c., is filled with tinfoil, solder, &c., and then 
closed with a stopper through which a conducting-rod passes. Silver or several 
layers of different metals may be similarly deposited. To prevent an ordinary 
lished silver deposit from adhering to the cathode used, a current of great 
ntensity and hign tension is passed at the commencement of the operation. 
For a dull surface, the mould is coated with a soluble or insoluble conducting 
material, such as plumbaginous grease. When depositing on relief surfaces, . f., 
cooking-utensils or coils, the mould is formed of a fusible alloy, which will 
: crack off if placed in boiling water, 5 claims. 


20,277. “An improved electrical selector switch.” A. Eekstein and H. J. Coates. 
Dated October 10th, 1899. Switches for telephone or telegraph circuits. The 
contact lever is adapted to be moved to make contact with either of the studs, 
which are suitably marked or labelled. The studs are grooved to receive the 
end of the lever or a spring carried by the lever. 2 claims. 


26,296. ‘‘ Appliances for imparting electricity and heat to the body." J. Timar. 
. Dated October 10th, 1899. An india-rubber bag with & neck and stopper is filled 

with crystallised sodium acetate or thiosulphate, or barium hydroxide, which is 
melted in its water of crystallisation, and the heat given out on re-crystallis&- 
tion is used to warm the pont. The bag is fitted in the turned-up edges of a 
metallic netting or plate, which is provided with & terminal for an electric 
current. A plate may serve as the cathode, or a second terminal may be provided 


on the plate, &c., which may have an interrupting layer to cause the whole of the 
current to enter the body. 2 claims. 


20,298. “I ements in and connestod with electrical Indicating and measuring 

ments." M. Waddell. Dated October 10th, 1899. A coloured liquid ina gauge 
glass is used as an indicator, with an adjacent scale. The lower end of the glass 
communicates with a liquid receptacle, the upper end of which may be either 
closed or open to the atmosphere. The upper end of the glass and a connected 
cbannel contain air under a pressure varying inversely to the electric current to be 
measured, the height of the liquid column being thus varied. For this purpose, 
air under constant pressure is supplied through an inlet to an air-flow resist- 
ance, such as & coil of capillary tubing, from which it enters the cbannel, 
while air may escape from the channel by a valve controlled electro- 
magnetically. The valve is a small disc, held down on the flat end of the 
escape tube by & lever which can oscillate vertically to a small extent, 
determined by stops. The lever is supported by, a horizontal cross-piece 
carrying two clamping plates below similar clamps on stationary 
supports, and two small flexible metal strips secured in these clamrs. 
The strips and clamps convey the current to be measured to a small cylindrical 
coil on the lever. Counterbalance weights are screwed on the lever. The coil 
is situated in a magnetic field between a round leg of a permanent magnet, and 
& surrounding iron block attached to the other leg, and is thus electro- 
magnetically moved vertically when current passes. In modifications, the 
magnet, lever, aod valve may be placed in an air-tight cover from which the 
air is constantly exhausted, air being admitted to the inlet at atmospheric or 
other pressure. The gauge-glass and liquid receptacle may be replaced by any 
other kind of air-pressure gauge. 22 claims. 


$0,919. "'Treughs for electric cables.” W. Sykes. Dated October 10th, 1899. 
Conduite are formed of open stoneware troughing, either single or multiple, 
The conduite are formed with an internally rabbeted upper portion, to receive 
& cover of cement and sand or bricks after the conductor has been set in bitumen 
up to the rabbet. The enginn fit together with spigot-and-socket joints filled 
in with bitumen, a stud or shoulder extending part of the way round the socket 
keeping the two lengths in alignment. 1 claim. 


: ** improvements in the construction and arrangement of electrical 
3 colle.” W. d. Pye. Dated October 10th, 1899. Resistance coils for 


testing or other purposes are wound on bobbins provided with handles and 
metal connecting-plates, which oan be inserted between plates fixed on a base, 
or can be turned so as to directly connect the adjacent plates. In one arrange- 
ment the bobbin-plates are semi-circular, with tapered extensions which enter 
holes between the fixed plates. In another arrangment, when the bobbin- 
plates are in place, they are pressed up against the fixed plates by non- 
conducting projections on the bobbins bearing on plates on springs; the fixed 
plates are raised on insulators set in grooves in the base, and the springs are 
supported in holes in the base by a bottom plate. In Post Office resistance 
boxes and bridges only two gaps are necessary in the proportional arms, as coils 
of any resistances may be inserted. 6 claims. 


20,328. “improvements in or rela te dynamo-electrie generators or trans- 
formers." J. K. Rekises. — Dated veo e 10th, 1899. Relates primarily g^ 
dynamo-electric generators for supplying unidirectional currents to a working 
Circuit without the use of commutators and consequently without 6 arking. 
The machines partake of the nature of rotary transformers, and may be u-ed 
for converting single or multiphase alternating currents into unidirectional 
currents Or rice rer. Tne invention consists essentially in winding the field 
magnets of the generator in such a manner as to produce an alternating polarity, 
and exciting them by means of alternating currents, while the armature is 
rotated at such & speed that the number of field poles inultiplied by the number 
of revolutions per minute is equal to the number of alternations per minute of 
the exciting current. A simple form of the apparatus consists of a bipolar 
generator in combination with a bipolar alternating current exciter, The field 
coils of the generator are connected in series with the armature of the exciter 
while the shuat and series field coils of the exciter are connected with the 
armature of the generator and with the supply mains. Both armatures may be 
mounted on the same shaft, or their shafts may be geared together, so ag to 
ensure synchronous rotation, and thearmatures are rendered capable of angular 
adjustment relatively to each other by mounting them on sleeves secured to the 
shaft by set screws. A secondary battery arranged in a branch circuit may be 
employed for starting purposes, or it may be used for exciting tho generator 
when it is required to supply alternating currents. Switches are provided for 
throwing in orout the battery and exciter respectively, A machine which may 
be used for converting multiphase alternating currents into undirectional 
currents, or rice versa, consists, for example, of three dynamos in combination 
with a three-phase alternating-current exciter, the armatures of which are all 
mounted adjustably on the same shaft, the dynamo armatures being set at 
Angles to one another equal to the differences of phase between the fields. The 
field coils of the three dynamos are connected in three-phase relation with the 
armature of the exciter, while the three armatures are connected in series with 
one another and with the field of the exciter. This organisation exercises a 


regulating influence upon the unidirectional currents supplied to the mains. 
10 claims. 


20,346. '' improvements in the manutacture ef incandescing electric lampe." 
W. L. Voelker. Dated October 10th, 1899. A bulb is partially divided to form 
two limbs with an intervening air space, the ends of the limbs being cylin- 


Grical. The bulb is left open at the top to receive a carbon or other filament 
attached to the leading-in wires, which are connected by athin glass rod to 
facilitate handling. This rod may be broken off after the wires have been 
sealed in the ends of the limbs. The bulb is then nearly closed at thre top, 
exhausted, and sealed. The main object is to prevent passage of current 
from one limb of tbe filament to the other across the exhausted space. The 
$wo limbs of the bulb are secured in an ordinary cylindrical cap. 3 claims. 


20,337. ‘Improvements ia or relating to the manufacture of coment, 
applicable fer — porcelain, glass, metal, and other substances for the 
manufacture of lo plew lamps and for dental amd other purposes.” 
F. Sehr. Dated October llth, 1899, A finely-ground powder, prepared 
from waste fragments of fully burnt hard porcelain and of half burnt 
porcelain, together with feldspar, is made into & paste with water-glass. The 
resulting cement is applicable for cementing porcelain, glass, &c., and in some 
cases for cementing these substances to metal. It is also specially applicable as 
a substitute for plaster of Paris in the manufacture of electric glow-lamps, or it 
may be employed as a dental filling or cement. 8 claims. 

ids "improvements in tranem 


itters for Morse alphabet aud primi 
Dr. L. Corebotani and C. Moradelli. Dated October llth, 1809. 
Relates to transmitting apparatus for Morse or printing telegraph systems, 
whether for single, duplex, or multiplex working. A cylinder having zones of 
contacts representing the Morse code or the contacts for printing-telegraph 
signalling with a receiver such as described in Specification No. 10,040, A. p. 1899, 
The cyiinder makes one revolution on the depression of a key. The depressed 
key brings a spring into contact with its zone on the cylinder, and at the same 
time releases the cylinder by its trip-lever; at the same time the key is held 
down by its latch engaging with the swing.frame. The frame is freed by the 
cam on the cylinder-shaít, after the signal is completed. In printing telegraphs, 
an additional reverse current is sent on the completion of each tignal. In a 
modified form, the contacts are set on a fixed dise and a rotating brush is 
employed. In duplex, &c., signalling the cylinder is diviled to tend both 
+ and — currents, and the brushes may also be mounted to move with the 
keys, or the keys may make contact with brushes continually rubbing on the 


cylinder, In duplex, &., working, the relay described in Specification 
No, 14,194, A. D. 1899, may be employed. 4 claims. i 


20,390. We eee in for automatioally connecting any two ol a 
number of eirouits branching frem a central station." d. 1. "Corobotanl. 
Dated October llth, 1899. Relates to means for connecting any two electric 


circuits through a central station, applicable for telegraphy, telephony, lighting, 


controlling mechanical operations, &c. The apparatus is too complicated for. 
purposes of abridgment. 4 claims. 


20,412. "improvements ia electrio raltways working om the surface contact 
n R. Lundell. Dated October 11th, (te Eleotric railways and tram- 

ways on the surface contact system with electro-magnetic switches operated 
through electro-magnets ou the vehicle. The circuit from the main conductor 
to the road contacts is completed by an electro-magnet which is excited by a 
current from a low potential conductor when the secondary switches are closed 
by the approach or passage of the magnetised collector shoe. In one form the 
switches are placed on each side of the road contacts, and are connected to the 
electro-inagnets in parallel pairs, so as to excite the stud next in front and to 
maintain it excited as the vehicle passes. The collector shoe is magnetised by 
coils excited by a battery or other current on the vehicle, and the magnetic 
circuit on the vehicle is made through this shoe and the axles and wheels. In 
the road the magnetic circuit flows through the rails, tie-bars, and sheet-iron 
pieces adjacent to the switches. The road contacts consist of short lengths of 
T-rails supported in longitudinal troughs, which also contain the switch boxes, 
sheet-iron pieces and conductors, &c., the trough being filled in with non- 
conducting material. The switches consist of pivoted L-pieces in non-magnetic 
boxes. Three modifications are described, in which only single switches are 
used near each contact, and the magnetic circuit-closing pieces are prolonged and 


the circuits otherwise arranged to allow sufficient time limit for closing the 
forward main switch. 4 claims. 


20,438, " improvements in means for holding shades or globes for olectric and 
other lights.” J. Barker. Dated October M 1899. UD shade and globe 


holders for electric and other lamps, comprise a ring, preferably split, having 
spring fingers which support the shade or globe when the ring is secured by its 
projections between the shoulders on a nut and holder. A cushioning ring of 


india-rubber or like material is provided to minimise the risk of fracture to the 
shade or globe, 2 claims. 


20,471. improvements iu er relating te electric batteries.” A. J. Bonit. (P. Detafor.) 
Dated October 12th, 1899. Lor roming a dry hattery of the Leclanche type, ia 
which the zinc is provided with holes on both of ite long sides. The electrolyte 
is a paste made of equal parts of salammoniac, zinc chloride and felt dust, 
mixed with gelatine or the like, and the cell is tilled with this paste. 4 claims. 


26,480. '' improvements ia electrio aro lamps.” C. Curwen. Dated October 12th, 
1899. A portable enclosed arc lamp ia provided with one or more pairs of carbons, 
and means for striking the ares by hand, particularly for use in photographic 
printing. The pairs of carbons may be all in one globe or in separate globes 
arranged in line, or triangularly about the central pillar. In one forms springs 
in sockets on arms of the pillar support holders for the lower carbons and the 
globes, covers on these bearing against the upper arms of the pillar. The upper 
carbons are placed in spring holders in tubes which carry ordinary clutches, 
and are carried by a sleeve movable vertically by cams and a handle supported 
on the pillar. In another form carbons are movable by screws. 1 claim. 


20,466. “ improvements in eleotrio distribution switch and fuse beards.” A. 
Jaray. Dated October 12th, 1899. Switches and cut-outs for use on diatri- 
bution boards. Each board has two rows of holes, whieh have metal bushings 
sunk below the surface, so that the hand cannot touch them. The simple fuses 
consist of wires fitting in deep grooves in insulating handles, and connecting 
the plug terminals. In the switches the fuse is connected to one of the plugs 


and to one of the contacte, the other contact being connected to the other plug. 
claims, 
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THE TEACHINGS OF THE GERMAN 
VISIT OF THE LE.E. 


Tue members of the Institution of Electrical Engineers who 
took part in the tour which came to an end on Friday last, 
are now, no doubt, digesting the lessons which their. German 


By no means the least of these is the splendid example 
of unstinted hospitality and hearty welcome set before them 
by their hosts ; the visit would be memorable for this cause 
our friends spared 


absolately no effort to enhance the physical comfort and 
guests, while the mental feast which 


T'he speeches made on hoth sides were of the most. cordial 
not the least noteworthy feature was 
the graceful acknowledgment, couched in most compli- 
mentary terms, and repeated more than once, that the art 
g, of which electrical engineering 
is the offspring, was developed by the British people, and 
that the Germans were their pupils. Electrical Technology, 
said Herr Rathenau, “ is the child of mechanical engineer- 
which we learnt in your country—in London, Man- 
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chester, Leeds, Birmingham, Glasgow, &c., an 
Penn & Sons, Neilson, Reid & Co., Armstrong, Whitworth 
and Co., Harland & Wolff, &c. We have to thank your 
engineers for pioneer work in locomotive and ship construc- 
tion, tools, spinning, weaving, and other machines too 
numerous to mention; if you see the exertions of Germany in 
these branches, and large works with hundreds and thousands 


of men, do Germany the justice to admit that the 


masters may well be proud of their scholars’ industry.“ 

Herr Rathenau was right; the masters may well be 
proud of their pupils—but be it ever remembered that w'e 
are not the masters; we are the pupils of the same great 
teachers, with far better opportunities of learning from them. 
Let us then strive to emulate the Germans in the practical 
way in which they have studied and applied their studies. 
Without going so far as to say that the tables are turned, we 
must at least admit that the British visitors found that they 
had many things to learn from their fellow-pupils, and we 
sincerely trust that, thanks to the generosity of their hosts, 


they Aave learnt them. 
Apart from minor details, there are certain broad lessons 


which should be laid to heart by every member of the party. 


In the first place, the consideration exercised by the 
employers for the health and comfort of their workmen. can- 
not be too strongly emphasised. Marvellous cleanliness, 
perfect sanitation, abundant provision for personal ablutions, 
baths, lockers for the men’s belongings, dining rooms— 
sometimes provided with buffets where cooked food can be 
obtained at nominal rates—all these are things which in the 
majority of British factories are unknown and unthought of. 
If the leaders of the trades unions could but 
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have been induced to agitate for such things as these, instead of 
fortheir greater power and glory, how much better would have 
been the lot of the British workman to-day ! However, such 
reforms ought to come from above; the employers should 
themselves take steps to remedy the present deplorable con- 
ditions under which the men are expected to work. Perhaps 
if the works were made fit places to live in we should hear 
less of the eight-hour day and less of shirking duty; the 
last is but an imitation of the employers’ neglect of their 
duty to the men. 

To take another point—the perfect discipline and orderly 
character of the men cannot but be noticed. These we are 
bound to ascribe to the military conscription which obtains 
in Germany. There every man is a soldier, and has, there- 
fore, learnt the necessity of obedience—without servility— 
and the importance of organisation when large numbers of 
men and things have to be dealt with. It is very true 
that a sense of discipline is, to a certain extent, inborn in 
the British race, and that excess of discipline leads to the 
loss of personal initiative ; yet one cannot but feel that to 
trust to the natural gifts of the race is a somewhat unsatis- 
factory and negative policy. Should we not rather be up 
and doing, instead of sitting still and saying we are born 
great? 

Coming now to the higher grades, it is noticeable that 


while the members of the staff of the German works are 


largely specialists, confining their attention to some particular 
subject, they are well versed in that subject. Practically all 
of them have passed through one or other of the excellent 
technical schools provided for their instruction at the joint 
expense of the State, the local manufacturers, and themselves, 
and are fully conversant with the principles which underlie 
the apparatus or processes in their charge. We need not say 
that there is a strong contrast between these conditions and 
those which rule in this country. Our colleges are too few, 
too expensive, too academical. 

Further still, ànd more deeply rooted, there is the absurd 
system of so-called education which prevails in our ele- 
mentary schools, by which the mind is crammed with facts, 
but is never taught to Mink, Of what earthly use are the 
facts, if the power to think is lacking? But we must 
pass on now—we shall deal more fully with this question 
later. 

Lastly, we have to speak of one remarkable feature of 
the German works and stations which cannot fail 
to strike an observer the immense and lavish outlay 
of capital upon them, especially in the case of 
those of recent date. Now, while we regard 
the outlay upon cleanliness and sanitation as well 
spent, we cannot see our way to approve of 
the, to our mind, prodigal expenditure upon buildings, in 
regard to magnitude, construction and ornamentation. It 
must be borne in mind that dividends have to be paid 
somehow upon all this dead capital, and these are times of 
severe competition, combined with—in Germany—slackness 
of trade. In this respect a prudent course is certainly the wiser 
one to adopt. British manufacturers are apt, indeed, to 
carry prudence too far, refusing to extend their works to 
meet the growing trade; but we cannot help thinking that 
our German friends have gone to the opposite extreme. 
There are doubtless many other lessons to be drawn from this 
memorable tour; we have merely indicated some which 
‘appear to us to be of the first importance. It is, however, 
highly desirable that the fruits of the visit should be as 
widely disseminated as possible, and we shall therefore 
welcome contributions on the subject from those who took 

part in it. 


The Transparency of Bodies to X Rays,—Some recent 
experiments by M. Benoist on this subject show that the 
views hitherto accepted require some modification. He finds, 
firstly, that the specific opacity of a body to X rays appears 
to be independent of its physical state ; for instance, it is 
the same for water as for ice, and is independent of the 
temperature, &c. Secondly, the specific opacity seems to 
be independent of the mode of atomic grouping of the body, 
that is, of crystalline form, allotropic states, &c. It is the 
same, for instance, for anhydrous alumina and corundam ; 
for the different forms of carbon, crystalline and amorphous ; 
for yellow and red phosphorus, &c.; also for all isomeric 
organic compounds. Thirdly, it appears to be independent 
of the state of freedom of the atoms, and the transparence 
of a mechanical mixture or chemical combination can be 
calculated from that of its constituents. The specific 
opacity for X rays measured under determined conditions 
may be considered as a property of bodies allied to that of 
atomic weight, atomic calorific capacity, &c. As it depends 
entirely on the nature of the atoms, M. Benoist made experi- 
ments to determine the co-relation of these quantities, He 
found this could always be expressed by a curve of definite 
form resembling somewhat the form of a hyperbola, The 
form of the curve depends also on the kind of X rays used. 
With rays of maximum penetrative power, the specific opacity 
is nearly directly proportional to the atomic weight. 


Subways,.—A recent report of the [mprovements Committee 
of the L.C.C. referred to the resolutions which were adopted 
at a conference of London local authorities which was held 
some time ago. One of the resolutions expressed the opinion 
that subways should be constructed in all new leading thorough- 
fares for the accommodation of water and gas mains, pipes, 
&c., and a second that the time had arrived for concerted 
action on the part of the local authorities in London “to 
remedy the inconvenience, annoyance, loss of time and 
money now caused by the operations of the gas, water, tele- 
phone, and electric lighting companies" in laying down, 
renewing, and repairing their services. The Committee 
stated that the question of subways, as suggested by the con- 
ference, affirms a principle which has guided them for some 
years, subways being proposed where the advantage would 
be commensurate with the cost involved. As an example of 
the practice, the report refers to the fact that there will be a 
complete system of subways for water and gas mains, pipes, 
wires, &c., in the new street from Holborn to the Strand, in 
Southampton Row, in the new crescent road, on the north 
side of the Strand from Wellington Street tothe Law Courts, 
in the northern and southern approaches to the Tower 
Bridge, and in the Long Lane and Tabard Street improve- 
ment. The powers of the Council to attain the object of the 
second of the resolutions are limited to the construction of 
subways in connection with new streets, and to the applica- 
tion of the London County Council (Subways) Act, 1893, 
for compelling the owners of disturbed pipes and wires to 
use the subways. It will be evident that it has been the 
practice, as far as possible, to follow the course suggested in 
the resolutions passed at the conference, and the Council 
decided to agree with the view of the Committee that no 
useful purpose could be served by any further action being 
taken in the matter. 


Observatories and Tramways.— We read in Nature 
that a new magnetic observatory is being established Just 
now in France. It is situated at a distance of only 30 miles 
from Parc St. Maur, where records have been rendered im- 
possible, electrical railways using the earth for return 
currents having been laid in almost every direction. The 
new observatory is situated in the small parish of Villepreux, 
in a district occupied by farms, cornfields and woods. The 
authorisation was granted by the Government only when 
the railway companies had paid to the National Treasury a 
sum of £1,200, sufficient for paying all the expenses of the 
new building. These have been greatly diminished because 
the land covers about 10 acres belonging to the Government, 
and some old buildings without any artistic value can be 
demolished for procuring the stones required in order tocon- 
struct the magnetic pavilions and a house for the observer. 
M. Moureau will continue to reside at Parc St. Maur, and 


the new observatory will be considered as an accessory to 
the old one. 
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EXPERIMENTS IN WIRELESS 
TELEGRAPHY WITH THE GUARINI AUTO- 
MATIC REPEATER. 


— — 


BRUSSELS—MECHLIN—ANTW ERP. 


(Concluded from page 1115, Vol. 48.) 
Tuts opinion was modified by the following experiments: 
They connected the Mechlin antenna, which is about 
70 metres high, directly with one electrode of the coherer, 
the other electrode being connected to earth. Every time 
they broke or re-established the connection either between 
the antenna and the coherer (fig. 29), or between the latter 
and the earth (fig. 30), they obtained a deviation at the 
galvanometer. MM. Guarini and Poncelet attribute this 
fact to the atmospheric electricity passing through the 


| 


| 


Fia. 29. Fid. 30. 


antenna ; when connection was either broken or established, 
extra currents were produced which affected the coherer. 
They then connected the antenna to one terminal of the 
primary of an induction coil, the other terminal being con- 
nected to earth ; into the secondary circuit were introduced 
a very sensitive Blondet coherer, a battery element, and a 
galvanometer (fig. 31). The needle of the galvanometer 
showed a constant deviation. ‘Lastly, they put a condenser 
in chunt on the coherer (fig. 82), and then no longer 
observed the slightest deviation of the needle of the 
galvanometer, even when breaking or establishing connection 
with the antenna or the earth. It was this arrangement 
that the experimentalists adopted at the repeater, together 
with a condenser in shunt on the oscillator in order to 
diminish the length of spark and consequently the travel of 
the interrupting electro-magnet (fig. 33). | 


Fics. 31, 32 AND 33. 


The Guarini repeating apparatus used at Mechlin is there- 
fore the one with a single antenna connected with the 
receiver, and also with the transmitter, with an arrangement 
for interrupting communication between the antenna and 
the receiver when it is working as the transmitting 
antenna, l 

M. Guarini has introduced a second relay. The relay 
which he pute in circuit with the coherer is extremely 


the strong current working the coil. 


sensitive. Now in such a relay the surface of contact is 
only a fraction of a millimetre. It can only carry a maxi- 
mum current of Fe of an ampere under a pressure of 
30 volte, whereas to work a 25-centimetre spark coil, he 
used in his experiments 3 amperes. He effected the inter- 
ruption between the antenna that acts upon the coherer 
and the oscillator, by means of a relay bringing into action 
Instead of being 


l 
t 


1, 2, 3, 4, Shunts; 5, Transformer; 6, Condenser; 7, 0°25 ohms: 8, 11:000 ohms; 
9, 10, 11, Self-induction coils, 40 ohms, 35 henrys; 12 and 14, Iron box: 13, Corru- 
gated tin; 15, Board on which apparatus is mounted ; 16, Earth. 


Fig. 34. 


connected directly with the coherer it ends at the earth 
passing throngh the primary of a little transformer, with 
the object of raising the pressure in the circuit of the 
coherer. 

The condenser introduced into the circuit of secondary, 
self-induction coil, battery, and relay, plays a double part: it 


interrupts the continuity of the circuit and modifies its 


capacity. It was necessary, says M. Guarini, to take very 
great precautions, and to use all kinds of protection to 
ensure the good working of the apparatus, Thus, the 
coherer is enclosed in a metal case; a self-induction coil 


also contained in a little iron box and encased in corrugated 
tin connected to earth-protects one of the connecting wires 
of the bobbin of the second relay, whilst the other is 
connected with the box and the earth. The second relay 
itself is placed outside the iron box, as the breaking spark of 
the circuit of the bobbin outside the part of the antenna 
connected with the oscillator, is sufficient, in the contrary 
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case, not only to affect a sensitive coherer, but practically to 
render it useless, 

The second relay, and the part of the antenna connected 
with the primary of the transformer, were shielded and pro- 
tected in various ways (fig. 86). Thus the armature of this 
relay was divided into three absolutely distinct parts, separated 
from one another by ebonite plates ; one part for the strong 
current of the coil, one part constituting the armature of 
the core, and a third part for the interruption of the antenna. 


1, 2, Induction coil circuit; 8, Relay coil; 4 and 5, Ebonite plates; 6, 
Antenna joined to oscillator; 7, Antenna joined to transfermer primary; 
8, Iron tube (earthed); 9, Iron plate holding tube to box. 


Fia. 36. 


The part of the antenna connected with the coherer by the 
transformer is first insulated, and then enclosed in an iron 
tube connected to earth. M. Guarini observed that a 
leaden pipe, with a thickness of even 2 mm. was permeable 
to the electric radiations, so that, the coherer was affected. 
For the interrupter, instead of a single contact, M. Guarini 
used three contacts (fig. 87) arranged in such a manner that 
the total interruption should be equal to the sum of the 
partial interruptions. 


Fic. 37. 


The relay employed is of the Siemens type. It only 
differs from it (fig. 88) in the fact that the north pole is con- 
nected with the cores, but the south pole is magnetically 
insulated from the armature. The sensibility of this relay 
is zobvoth of an ampere. The coherer also has a special 
characteristic. It is thought that these instruments, which 
arc certainly somewhat delicate when one is not very familar 
with them, are untrustworthy. The one used at Mechlin is 
extremely sensitive and sure in its working. 


1, N. pole; 2, S. pole; 8, Armature; 4, Coils; 5, Cores. 
Fia. 38. 


It is known that the sensibility of a coherer increases with 
the | reesure and the quantity of filings and diminishes with 
the coarseness of the latter and the extent to which the 
metal used is capable of being oxidised. Therefore a 
coherer has been designed with rather fine filings, and con- 
fined to a space of about half a millimetre in small quantity. 

The coherer used by M. Guarini, and which gave him 
complete satisfaction, fulfilling best, according to him, the 
requirements of practice, only differs from the previous ones 
in that the space between the metal electrodes—1 mm.— is 
filled with very coarse filings of nickel with traces of silver, 
and a vacuum is formed inthe tube, M. Guarini substituted 
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for the wires, which are easily broken, copper cylinders, which 
could be slipped into special sleeves (fig. 39). 


Pc 
4 
| 
i 
j 


1, Coherer with metallic sleeve ; 2, Sleeve ; 3, Metal filings; 4, Metal cylinder; 
5, Glass tube ; 6, Meta'lic sleeve; 7, Platinum wire joined to 6. 


Fra. 39. 


Moreover, it is a fact well known to those interested in | 
wireless telegraphy that decohesion is easier and more oe 
sure when the current passing through the coherer is exces- 
Bively weak. ' 


fos 


1 


1, resistance of 2,000 w. 
Fig. 40. 


Instead of effecting an interruption, M. Guarini makes a 
special arrangement so that the relay starte with the current 
passing through a total resistance of 1,100 ohms, but when 


~ 
1 * 
— . ee 


Fig. 41. 


the striker gives the blow that decoheres the coherer, 
a supplementary resistance of 2,000 ohms is added 
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to the circuit of the coherer (fig. 40). Thus very slight 
strokes are sufficient for the decohesion. | 

The striker (fig. 41) is worthy of mention on account of 
its simplicity and the facility with which it is regulated. 

The repeater worked in a manner that was absolutely 
satisfactory and automatic. On the day when the repeater 
was tried for ordinary telegraphy the problem of electric 
telegraphy to any distance was solved. It will be the same 
with wireless telegraphy; we shall only require to instal a 
suitable number of repeaters in order to communicate to any 
distance, | 

We may hope that fresh fields are opening up for over- 
land wireless telegraphy, especially as regards Colonial and 
military applications. : E 


THE TREATMENT OF LUPUS BY THE 
ARC LIGHT. 


— —À M À— 


Ix the treatment of skin diseases, and particularly of lupus, 
electro-medical science is to-day being most successfully 
applied. 

"e vil have been gathered from some letters which were 
recently printed in these columns, the comparative virtues of 
Róntgen rays and electric light for the treatment of lupus form 
a subject about which medical men are not quite in agreement. 
Both of these methods ought to appeal to our general sensi- 
bilities, for they are so thoroughly humane, and both are 
rendered possible by some of the most recent advances of 
electrical science. 

It is to Prof, Finsen, of Copenhagen, that the world is 


indebted for the discovery that light contains bactericidal — 


properties, and we propose to note what led up to the 
discovery, and to describe its application. 

When the Professor first experimented with light he:found 
that the chemical rays, namely, the blue, violet and ultra- 
violet, were capable of causing inflammation to healthy skin, 
so that if he were able to exclude these rays from light, he 
thonght in some | 
measure to lessen 
the intensity of the 
inflammation so as 
to do away with 
9 tie This 
has been done most, 
effectually, as in the 
case of small-pox. 
The patient is 
placed in & room 
Which has in the 
Windows an appa- 
ratus which pre- 
vents the chemical 
rays from entering, 
E only allows the 

eat rays to 
i dii 

Dr. Finsen then 
turned his thoughts 
to the other side 
of the question. 
Knowing already 
that the chemical 
rays were capable of causing inflammation in the skin, he 
experimented to see if the rays, when concentrated, would 
prove bactericidal, and to what extent. We know that 
thee experiments were successful, and the Doctor has 
made for himself a name that will ever live in the annals 
of history, Five years ago he started an Institute in Copen- 

to treat lupus. 
e May mention that the disease is a tubercular one, 
Peas of many kinds, can be divided into two 


l. Lupus Vulgaris.—N early 1,000 of these cases have 


Fias. 1, 2 AND 3. 


been treated, and with great success, some cures being 80 
perfect that scarcely any trace of a scar can be seen. 

2. Lupus Erythematosus.—This kind is uncommon, and 
is difficult to cure, but not impossible. It takes longer time 
than lupus vulgaris. | 

Sunlight has been used in the summer, and electric 
arc lamps in the winter; but dootors now believe the lamps 
to be the more powerful and penetrating in their rays; 
therefore the sunlight is only used for patients who have had 
a great deal of treatment, as that light docs not cause such a 
severe reaction. 


Ff id. 4, 


The apparatus used for the concentration of the sunlight 
is a glass lens composed of a plain glass, and a curved one 
framed in a brass ring. This lens is hollow, and is. filled 
with a weak ammoniacal solution of copper sulphate, thus 
making the lensa bright blue. The reason for this is that the 
water absorbs the ultra red rays, and the blue absorbs most 
of the red and yellow rays. These three rays are the heat 
rays, and have no power to kill the bacteria, while the 
chemical rays pass through, and are very little weakened 
thereby (see fig. 1). | 

There are five, arc lamps of different strengths. Lamps 
Nos. 1 and 2 are used with 80 amperes and 49 volts; Nos. 3 
| and 4 — 60 am- 
peres and 49 volts ; 
and No. 5 = 50 
amperes and 48 
volts. | 

Each. lamp has 
four metal tubes, 
giving the appear- 
ance of telescopes, 
and these are fixed 
at the angle of 45^, 
and are for the con- 
centration of the 
light. They each 
contain four lenses 
of quartz. This 
rock crystal is used 
in preference to 
glass, because it 
allows the ultra- 
violet rays of short- 
est wave-length to 
pass through easily, 
Whereas glass does 
not; aud it also 
helps to absorb some of the heat rays. The ultra-violet 
rays are especially effectual in destroying the bacteria, It is 
not necessary, however, for lenses concentrating sunlight to 
be of quartz, as the ultra-violet rays of that light are of 
much longer wave-length, and therefore can pass through 
glass. The light passes down these brass tubes, and in 
order that most of the heat rays shall be absorbed before the 
light reaches the patient the lower part of the tube is filled 
with distilled water, and to prevent this water becoming too 
hot by the absorption, ordinary. cold water is continually 
running through a metal mantle which covers this end of 
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the tube. Even after this is done it is found thet tbe light 
still contains too many heat rays, and is therefore too hot to 
be applied to the skin without burning. This, however, is 
remedied by the use of a little instrument consisting of a 
plate of quartz and a plano-convex lens of quartz, which are 
framed together in a conical brass ring. Fig. 2 shows that 
it has four arms, to which are fixed pieces of elastic, and with 
these it is tied upon the}spot to be treated with such pressure 
that it makes the skin anemic. It has been found 
that when the blood is so pressed away from the spot, the 
light is much more beneficial. This little instrument is 
hollow, and the same water that passes through the mantle 
of the brass tube now passes down small india-rubber tubes 
through this little lens and then out to waste. This little 
apparatus is also used in cooling the sunlight. 

Another little instrament, which is used when treating 
the gums in the mouth, is of the same principle as the other, 
but it is much smaller and has a long handle, as shown in fig. 3. 

About 150 patients are treated every day at Copenhagen, 
and all they have to do while under treatment is to lie quite 
still for one hour and a quarter. Each one is attended by a 
nurse to see that the light is always on the right spot. These 
nurses have to wear dark glasses to protect their eyes. The 
treatment, which takes a long time, is sometimes said to be 
& painless one, but that is not so, as the light makes the skin 
very inflamed and tender, but cooling ointment is applied 
on lint after each séance. It has long been seen that 
surgical operations, 
transplantations, 
&c., cannot master 
the disease. In some 
cases the operations 
render temporary 
benefit, but the dis- 
ease always appears 
again on the edge, 
and therefore 
making a larger 
surface. The light 
cure is quite 

effectual. | l 

In a very short 
time the treatment 
will be removed to 
the new Institute, 
a much larger build- 
ing ; morelamps will 
then be added, 80 
that it will be able 
to give even more 
help to suffering 
humanity in the 
future that it has 
done in the past. | 

For the introduction of Finsen light cure into this country 
it is a pleasure to express our admiration of the kindly and 
practical sympathy displayed by our most gracious Queen 
Alexandra, who, as the Princess of Wales, presented a set of 
light cure apparatus to the London hospital. By thus taking 
the initiative, Royalty led other hospitals to give the system 
a trial. We learn that at the London Hospital over 100 
cases of lupus are treated daily by Finsen light. 

Those among our readers who may wish to pursue their 
study of the light cure treatment a little further will do 
well to turn back their files of the ELECTRICAL REVIEW and 
re-peruse an article on “ Phototherapeutics, or the Light 
Cure," by Dr. W. 8. Hedley (Vol. 45, September 29th, 
1899, p. 509). 

We find in the July issue of the Journal of Physical 
Therapeutics, of which Dr. Hedley is editor for the time 
being, and Dr. Margaret Cleaves, of New York, the 
American editor, several articles of interest in connection 
with the subject of light treatment. One of these is a 
translation of a contribution to a Continental journal by 
Dr. Finsen, in which the following conclusions are 
arrived at :— | 


1. I have confirmed the results of Wiedmark's researches on the 
action of light upon the skin, and further proved tbat the visible 
chemical rays ' have the 1 to produce specifle photo- 
chemical inflammation of the skin. | 


Fia. 5. 
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2. I have shown that in the electric light the strongest bacteri- 
cidal power resides in the ultra-violet rays, and as a practical con- 
clusion, it follows that quarts lenses ought exclusively to be used in 
electric light concentrating apparatus; and this alteration (from 
glass lenses) has immensely advanced the treatment with concen- 
trated light. 

3. I have pointed out that the dilatation of the cutaneous vessels 
produced by the chemical (ultra-violet) rays is of considerable dura- 
tion, and it has even been possible to show this about half a year 
after tke light’s action. 

4. Comparison of the different factors acting on the skin has . 
shown that the normal reddish colour which the skin acquires when 
uncovered seems, if not exclusively, certainly for the most part, to 
be produced by the chemical rays ; ite occurgence seems to be retarded 
by heat and promoted by cold. | 

His observations indicate a great advance in the study of 
physiological action of light upon the skin. We read also 
that Dr. Finsen has been experimenting for some time past 
at the Light Institute with the therapeutic use of photo- 
chemical light beths (sun baths, electric light baths), but 
experience is limited so far. 

Dr. J. A. Riviére, of Paris, in the same journal, discusses 
the action of high frequency currente upon tuberculosis. 
Chronic cases have appeared to answer best to electrical treat- 
ment. He cites two convincing results obtained in localised 
tuberculosis. Summing up the whole subject, he concludes 
that high frequency currents exercise a certain curative 
action upon tuberculosis, pulmonary and localised. He 
asserts that while the microbe cannot resist the repeated 
application of the currente, and becomes weaker, the human 

organism becomes 
strengthened. Dr. 
Riviere is under 
the impression thut 
these two localisa- 
tions of tuberculosis 
ought to be materi- 
ally influenced for 
the better by the 
effluve, monopolar 
or bipolar, of the 
Oudin resonator 
(Rochefort model) 
or of the new. 

 d'Arsonval trans- 
former (Gaiffe 
model). 

In the same 
igsue of Physical 
Therapeutics we find 
a valuable contribu- 
tion by Dr. Margaret 
Cleaves bearing on 
the use of electric 
light treatment, 
entitled “The Elec- 

tric Arc : Its Phy- 
gics, Physiologic Action, Therapeutics, and Arrangement 
of Mechanisms.” For light baths, the writer says that 
the electric arc, by reason of its physical properties, offers 
advantages not possessed in the same degree by any other 
source of light. It is stated that the best arrangement of 
light mechanisms for general applications is that which 
brings the patient as near to the source of light as the 
calorific rays will permit, where the intensity of the radiant 
energy, or incident, energy per square inch, is great, as well 
as an arrangement that will permit of entire disrobing, and a 
position in the bath compatible with perfect repose and 
comfort, and further, which will also allow the fullest 
influence of the ozone generated during the action of tbe 
arcs, and with which the air becomes charged. A focussing 
arc should always be used in preference to a non-focussing 
arc, for when the diverging rays of light are condensed in a 
parallel beam, the intensity is constant along the beam, 
instead of continually diminishing with the square of the 
distance, as when radiating into space. Dr. Cleaves 
described a cabinet in which these conditions are best 
met when it is only desired to treat a single patient at a 
time. Where, however, a number are to be treated rimul- 
taneously, a room such as is used by Finsen becomes 
necessary. The writer continues :— | 

* As to the mechanisms for localisation -of high frequency 
waves of radiant energy in skin diseases, two forms 
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ap are in use which meet the conditions. For the 
first, both as to arrangement and method, all honour belongs 
to Finsen.” 

No better device has been offered, however, unless it be 
that of MM. Lortet and Genoud, of Lyons, France. This 
Dr. Cleaves has not yet had an opportunity of testing, but 
ita simplicity of construction, as well as comparative inex- 
pensiveness, Make strong appeal for its practical value. 

With their apparatus MM. Lortet and Genoud have found 
that anexposure of from 15 to 20 minutes suffices against 
1} hours with the Finsen tube. It is observed that if this 
be true, it is due to the securing a residual beam of much 
greater total energy than is obtained from a tube with con- 
densing lenses of quartz. This residual beam, to be 
properly effective, must possess the greatest possible number 
of high frequency waves of considerable amplitude, a beam 
not only of high intrinsic energy, but ter total energy. 
As the amount of work accomplished always depends upon 
the amount of energy expended, it follows that a shorter 
exposure should give equally good, if not better results. The 
effect desired in Jupus and carcinoma, for example, must be 
produced by the maximum of chemical activity, which 
means a maximum intensity of the very high frequencies. 

The cost of the Lortet-Genoud apparatus is said to be about 
one-third that of the Finsen tube, and the shorter exposure 
leads to an economy in the cost of current consumed. 

For the photographs which we have reproduced and that 
portion of the text descriptive of them, we are indebted to a 
young East Anglian friend who is now undergoing a second 
course of treatment. He had previously been a patient 
for six months, when he returned home for a brief period, 
and we can personally vouch for the extraordinary results 
prodnoed by the arc light process, ~ | 


PARLIAMENTARY COMMITTEES. 


YORKSHIRE ELECTRICO Power BILL. 


lum Committee resumed its sitting on 4th inst. 

Mr. BaLrour Browne, at the commencement of the proceedings, 
mid that before the evidence was resumed he thought it would be 
advisable for him to address. the Committee. As representing 
Bradford he did not dispute the great benefits which would result to 
awide district by giving powers to the promoting company to supply 
power. The pointson which Bradford were opposing were very 


short, They did not in the least object to the promoters having - 


my. leaves on the outskirts of the borough to reach places beyond, 
bat they did very seriously object to the streets of Bradford, in the 
very centre of the town, being continually cut up to enable the 
company to get through to other places. As he understood, the 
promoters had drawn a circle within a radius of half a mile round 
the centre of Huddersfield in which no mains could be laid. Bradford 
being a larger place desired to have a circle drawn within a radius of a 
mile and a half. Whether that was reasonable or not he would discuss 
it with his learned friends and give evidence upon it. 
circle there would be no hardship in-breaking up the roads. Brad- 
ford had no desire to act the part of the dog in the manger, and 
my that the company should not get through Bradford to places 


beyond. Then the company were seeking to supply railways and - 


canals in the city of Bradford, and this he contended was not right. 
Bradford had been exempted from all competition with reference 
to the manufacturers. This was not the same case as the Cleveland, 
Where, because the production was so small they thought it fair to 
dome in and compete. At Bradford there was at present an in- 
Mallation of 6,800 R. f., and they were adding another 4,000 H.P. 
This year Bradford was in a position to supply the manufacturers, 
and the promoters had very properly exempted Bradford from 
competition in that respect; but they wanted to compete with 
Bradford for the supply of the railways and canals in the borough. 
He did not think it was reasonable to say : “ You never shall com- 
pete for railways and canals," but he did ask the Committee to put 
the competition on the same basis as they had already done in 
every borough in the Cleveland district, and say that the Corpora- 
tion should be able in the first instance to withold their consent. 
If the Board of Trade said the Corporation were withholding their 
consent unreasonably, then the Power Company should be able to 
come in and supply. If the promoters would insert a clause to 
that effect, as had been done in the Cleveland case, he would 
be satisfied. If the Corporation could not sell current as cheaply 
is the company they ought to stand aside. i 
Kr. G. FrrzarraLo, on behalf of Sheffield, agreed to everything 
Mr. Balfour Browne had said on behalf of Bradford. His clients 
Would therefore be prepared to accept some such clause as Mr. 


Balfour Browne sketched out, putting them on the same footing as . 


manufacturers-in the Cleveland Bill, namely, that on default 
proved on the Corporation’s part to the satisfaction of the Board 

; the company might come in and supply. With regard to 
wayleaves Sheffield stood in a very. peculiar position. The pro- 


* 


Outside the 


moters did not want wayleaves to pass through Sheffield to get 


from one part of their. district to another. Assuming the other 
matter to be adjusted, although the company might get into 
Derbyshire by way of Handsworth, and if they showed sufficient 
reason for going through a portion of the outlying parts of the 
eastern side of the borough, he thought there would be no difficulty 
in coming to an agreement. i: | | | 

Mn, Bnvpams said that as re nting the promoters he 
recognised that the speeches they had just heard put a very different 
complexion on the matter, and it would be necessary for them to 
consider the suggestion which had been made. 

After some discussion the Committee decided to continue the 
evidence so far as it related to railways and canals. 

Mr. Tuomas MARSTON, manager of the Aire and Calder Navi- 
gation Company, and Mr. Williams, the general manager of the 
Leeds and Liverpool Canal Company, gave evidence in favour of 
the Bill, and ssid they were of opinion that the power which was 
proposed to be supplied by the promoters was admirably adapted 
for the purpose of canals. 

Other local evidence having been given in favour of the Bill, 

MR. BacaaLLay said he thought he might be able to shorten the 
1 He had carefully considered the suggestion of 

Balfour Browne, and on that he wished to say that the 
company hoped to get contracts from the railways and canals 
which would be very valuable in the starting of that under- 
taking. Such contracts would be of very great assistance, chiefly in 
raising capital. They could not make a contract with a railway or 
canal unless able to guarantee that they would be able to get a 
current of a certain tension and at a certain price throughout. The 
company wished, therefore, to be able themselves to make a contract 
with a railway or canal company and to guarantee a through supply; 
then, too, they should be under obligation to take & supply for the 
railway and canal from the Corporation if they were y to give 
it at the same price as the company were able to giveit. Some such 
provision as that should be included in the Bill. 

After an adjournment for about an hour and a half, during which 
the Committee discussed the matter in private, Mr. PEMBER, K.C., 
for the promoters, said as far as he understood it was practically 
conceded that the company should get through the areas of the 
Corporations somehow, and the only question was as to how. With 
regard to the supplies to the railways and canals, the Committee 
knew from Mr. Baggallay the point to which the promoters were 
prepared to go. That did not seem satisfactory to the petitioners. 


- If the Committee considered that the matter was now ripe for 
. décision they might not want to héar any more evidence. 
Mx. WEDDERBURN said he was glad to state that the Corporations of 


Leeds, Bradford, and Sheffield were now all of one mind, and were 
all prepared to submit to that which the Committee gave in the 
Cleveland case, and the suggestion which Mr. Balfour Browne 
made earlier that day. He proposed on behalf of the three 
Corporations the following clause: Notwithstanding anything in 
this Act, the company shall not supply energy for use within the 
City of Bradford, Leeds, or Sheffield, to any railway or water 
company, or proprietors or trustees of arfy canal or navigation 
under this Act, unless and until in the case of any such city tbe 
corporation of such city shall have. refused or neglected to give tae 
required supply upon reasonable terms within a reasonable time 
after being requested in writing to do so by any such company, 
proprietors, or trustees." So long as the corporations were able to 
do, they were to be the first persons to undertake the work. If 
any dispute arose as to whether they were in a position to give the 


. supply, &c., that should be determined by the Board of Trade. The 


pope put forward by Mr. Baggallay was altogether unreasonable. 
he corporations desired that there should be competition, but the 
Board of Trade, upon proved facts, should be the judges of the 
competition. 2 ah 

The CHAIRMAN: You reject the promoters’ clause? 

Mr. WEDDERBURN: They have not proposed a clause. 
to their statement. i 

Mr. PEMBER: Inasmuch as my friend objects to the arrangement, 
the case must go on. Meantime, I ask for the clause in my Bill as 
it stands. 

The C HARMAN: You withdraw Mr. Baggallay's statement? 

Mr. PEMBEBR: I must. 

The CRAIBMAN said the Committee considered that the preamble of 
the Bill was proved, and therefore they had better go on with tho 
clauses. l 

Counsel having addressed the Committee for the Opposing 
Corporation, 

Mr. PEMBER, in replying, said the supply of electricity by the 
promoters of railways and canals was an essential part of the 
scheme, and he asked that they should be given power to supply to 
those two classes of undertakings even in the area of the Corporation. 

The CHAIRMAN said that without giving a definite decision, he 
might say that it was the wish of the Committee that all the 
boroughs should be treated in the same way, and therefore they 
would like to hear why Huddersfield had been treated rather more 
kindly than the other boroughs, 

B PEMBER said he would deal with that matter on the following 

y. | 

The Committee then adjourned. 


I object 


The Select Committee concluded its hearing of the Bill on 
bth inst. EE 

It was explained by Mr. PBMBER, on behalf of the promoters, in 
answer to questions which arose, that the Huddersfield Corporation 
and the surrounding districts had had better terms offered them 
because of their friendly attitude at the commencement of 
negotiations. 
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. Counsel on behalf of Bradford and Leeds asked for the insertion 
of the following clause in the Bill in substitution for the existing 
clause 47: Notwithstanding anything in this Act the company 
shall not supply energy for use within the City of Bradford or the 
City of Leeds or the City of Sheffield to any railway or water 
company, or proprietors or trustees of any canal or navigation under 
this Act, unless and until, in case of any such city, or corporation 
of-such city, shall have refused or neglected to give the required 
supply upon reasonable terms within a reasonable time after being 
required in writing so to do by any such company, proprietors, or 
trustees, provided that any dispute as to what constitutes refusal 
. or neglect to give the required supply upon reasonable terms and 

within a reasonable time, shall be referred to and determined by 
the Board of Trade.” 
After discussion the Committee sat in private to consider the 
matter and on the parties being readmitted decided that Clause 47 
should remain in the Bill as follows: The powers of the com- 
pany for the supply of energy under this Act shall be subject to 
the following restrictions, that is to say (t) Energy shall be supplied 
by the company only (a) to authorised undertakers, and (6) to 
persons requiriug a supply of power. (2) The company shall not 
supply energy for lighting purposes except to authorised under- 
takers, provided that the energy supplied to any person for power 
may be used by such person for lighting any premises on any 
part of “which the power is utilised. (3) The company shall not 
supply energy (except to authorised undertakers or to any railway or 
water company, or proprietors or trustees to any canal or navigation 
for power, in any area which at the date of passing of this Act, 
form’s part of the area of supply of any authorised distributor with- 
out the consent of those distributors. Provided that where any dis- 
tributing company refuse or withhold such consent, the company 
may appeal to the Board of Trade as to whether the consent of 
such distributing company is unreasonably refused or withheld, and 
the Board of Trade may dispense with such consent if in their 
opinion it is unreasonablly refused or withheld. The consent shall 
be deemed to be unreasonably refused or withheld, if such dis- 
tributing company are not willing and in a position to give a 
requisite supply on reasonable terms, and within a reasonable time, 
and in considering what are reasonable terms, and what is a reason- 
able time,the Board of Trade shall amongst other things have regard 
to the terms upon which, and the time within which the company 
are willing and able to give the supply. (4) After any place shall 
become the whole or part of the area of supply of a distributing 
authority, the company shall not without the consent of such 
authority supply energy ia any such place to any person (not being 
an authorised undertaker or a railway or water company, or the pro- 
prietors or trustees of a canal or navigation), who was not supplied 
by them previously to such place so becoming the whole or part of 
the area of supply of such distributing authority. 

The matter of wayleaves was arranged between the parties, and 
the rest of the clauses having been gone through, the Bill was 
ordered to be reported to the House for third reading. 


TYNESIDE TRAMWAYS. 


Last week a Select Committee of the House of Commons, presided 
over by Mr. W. H. Holland, commenced the consideration of the 
Tyneside Tramways and Tramroads Company's Bill which has 
already passed through the House of Lords. Power is sought under 
thf Bill to construct a tramway from the Eastern boundary, 
Newcastle-on-Tyne, through Walker and Wallsend, to North Shields, 
and a tramroad from Wallsend to Gosforth. The opponents to the 
Bill were the Newcastle-on-Tyne Corporation, the Walker Urban 
District Council, the North-Eastern Railway, and the National 
Telephone Company. The National Telephone Company were not 
represented by counsel. 

Mr. B. Baowns, in opening the case for the promoters, referred 
to the opposition of Newcastle, and said that his clients had 

pledged themselves to meet every proposal of the Corporation, 
` jocluding the making ðf tramways in the Walker district. Another 
objection on the part of the Newcastle Corporation, was that in 
some places the lines came within 9 ft. 6 ins. of the kerb; but in 
Newcastle there were 9 miles of tramways within that space of the 
kerb. The Corporation further took exception to a clause 
in the Bill referring to the agreements as to the electrical 
power, but it was made as clear as noonday in the other 
House that the promoters were not going to take any energy from 
thé works in Newcastle, but from the works that were being erected 
at Wallsend. 

Evidence was then called in support of the scheme and the 
Committee adjouracd. 


On resuming on Monday evidence was given on behalf of the 
Walker Urban District Council, who in reply to Mr. Pembroke 
Stephens, K.C., said the question of tramways was of the greatest 
importance to Walker, and they had come to the conclusion that 
their best interests would not be served if a private company were 
allowed to come into the district. His Council were anxious to 
come to terms with the Newcastle Corporation rather than with the 
promoters of the Bill, believing that it would be better for the 
district. He was aware that the company had made most liberal 
promises, but the feelings of the Council was that the real interests 
of the borough lay in the extension of the Newcastle tramways. 

Further evidence to the same effect was tendered by various local 
witnesse3, and the Committee again adjourned. | 


AFTEB hearing further evidence, the Committee announced that 
they had decided to pass the preamble of the Bill. | 

Dealing with the clauses, Mr. BaLFoor Browns, K. C., on behalf of 
the promoters, asked that a clause should be inserted in the Bill 


E 


giving the company powers over a piece of line in Walker and 
Wallsend which connected these places. | 

Mr. PEMBROKE STEPHENS, representing Walker, asked the com- 
mittee not to accept the clause. 

The CHAIRMAN said that as Walker had been so successful on the 
previous day he thought they should meet the company in a 
generous spirit, and give them all reasonable facilities to work the 
tramways successfully. The idea of the promoters was to bring 
about a through service which would be for the advantage of the 
public. He wished to say that the Committee considered that the 
Tyneside Compauy had rendered a public service in bringing for- 
ward the Wallseud portion of the Bill, inasmuch as it had caused 
the other authorities to take immediate steps towards providing 
tramways. | 

Mr. Moon said the North-Eastern Railway, for which he appeared, 
objected to that clause which would allow the tramway compauy to 
carry parcels weighing over 56 lbs. The company proposed to carry 
goods and minerals not only for their own use but also for the use 
of the two generating stations supplying electricity for the working 
of the tramways. His clients objected to that because the current 
was to come from the Newcastle Electric Supply Company's works, 
which would not only be supplying the Tramway Company, but also 
a great part of Newcastle. They would not object to the company 
having power to carry sufticient coal to produce the power necessary 
for the supply of the tramways. 

After deliberating for some time the CHAIRMAN said the Committee 
had decided that, as there would be a great difficulty in ear-marking 
the precise quantity of coal used for tramway purposes at the 
generating stations, they would allow the whole of the coal used 
there to be carried. - l 

Mr. Forses Lancaster, on behalf of the National Telephone 
Company, asked for the insertion of a clause similar to that which 
the Committee had inserted in the South Lancashire Tramways Bill, 
providing that his company should not be liable for any damage 
caused by the escape of electricity from the trolley wire of the 
tramway through any of the telephone wires unless it was proved 
that such escape was due to their wilfal default, in which case the 
companies should be jointly liable. 

Mr. BALTOVUB Browne asked the Committee not to accede to the 
application of the National Telephone Company, and aaid that 
what had been done in the case of the South Lancashire Bill was 
a very serious departure from general principles and from the 
ordinary law. He understood that the Chairman of Committees in 
the House of Lords had objected to the clause, and that in the 
opinion of counsel to Earl Morley, any damage or injury proved to 
be caused by the escape of electric current from the tramway wires 
would seem to be a damage for which the company would primu 
yucie be liable at law, and the same would hold good if the fault were 
that of the National Telephone Company. In his opinion the 
clause altered the law in favour of a non-statutory company. It 
was a most important point for all companies having electrical 
wires for the working of tramways in this country. 

Mr. J. FITZGERALD, K C., on behalf of the Birmingham Tram- 
ways Company, supported Mr. Balfour Browne's appeal to the Com- 
mittee not to insert the clause, but the chairman said the Com- 
mittee were of opinion that the clause should be inserted, as they 
had heard nothing which would induce them to change their mind. 


The remaining clauses were then adjusted and the Bill was 
ordered to be reported to the House. | 


MANCHESTER CORPORATION BILL. 


On 2nd inst. a Select Committee of the House of Commons, presided 
over by Mr. A. De Tatton Everton, had before them a Bill of the 
Manchester Corporation with reference to the construction of 
tram ways. MUN 

After hearing evidence, the Committee decided that the preamble 
of the Bill had keen proved, and the clauses having been gone 
througb, the measure was ordered to be reported for third reading. 


CLEVELAND AND DunHaM ELECTRIC POWER BILL. 


THE consideration of this Bill was continued last week when Mr. 
Ginss, the general manager of the North-Eastern Railway Com- 
pany, gave evidence in its favour. He said that electricity as 
applied to railways and docks was becoming a real public necessity 
for the efficient conduct of business, and people were directing 
their attention to it more and more. In order that they might have 
the advantage possessed by foreign countries, he thought it desirable 
that provision of the kind contained in the Bill should be made. 

In reply to the CnainxaN (Lord Brougham), Witness said he 
had no doubt that if the Bill was passed his company would 
become customers, although they had not yet considered any 
practical application of the facilities that would be available. He 
considered it would be greatly to the advantage of his company to 
be able to deal with one company rather than with a large number 
of local authorities. 
` Replying to Mr. Acworrs, representing the Middlesborough 
Town Council, the Witness said he thought the advantage of the 
present scheme would be that the company would be able to supply 
electricity at a long distance from their generating station. He 


. knew that Middlesborough supplied electricity, and he had never 


heard any complaints made against the manner in which the 
Corporation had carried oa their undertaking. : 
Other local evidence having been given in favour of the Bill, 
Mr. RoBERT HAWMMOND, spoke in opposition to the scheme on behalf 


" of the Corporations of Stockton and Middlesborough, and stated that 


in his opinion it did not fulfil the conditions laid down by Lord Crose's 
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Committee. which reported that in cases where sufficient public 
advantage could be shown, power might be given to public com- 
panies to supply electrical energy over large areas, including the 
districts of several local authorities demanding plant of exceptional 
dimensions and high voltage. The public advantages to be given by 
this scheme were certainly not such that they should be allowed to 
outweigh the prior claim of the Corporations to supply electricity 
within their own districts. 

Alderman HMR, Mayor of Stockton, stated that the Corporation 
desired to have power to come to an agreement with the company, 
bat they certainly objected to the promoters having compulsory 
power to come in and force themselves on the town. The Stockton 
Corporation were willing to supply anyone who applied for 
electricity. 

Alderman Barron, Chairman of the Gas and Electric Lighting 


Committee of Darlington Corporation, said Darlington had its own ` 


electrical works, and was prepared to supply electricity both for 
lighting and power. 

Dr. WiLLIAMS, on behalf of the Corporation of West Hartlepool, 
sid if the Committee passed the Bill in its present form it would 
be the first time in Parliamentary history that a Committee had 
interfered with vested righta, those vested rights being the rights 
of the Corporations to supply in their areas. 

The Committee adjourned. 


Prof, KzxNEDY gave evidence on behalf of Darlington in 
opposition to the Bill, and said that although the Corporation works 
were only opened last December, the demand for energy was so great 
that it had been decided to double the installation. That would 
make the works equal to 800 or 900 HP. The Corporation pro- 
posed to work the tramways in the borough by electricity. Last 
year a company proposed to run trams, and the Corporation offered 
them a supply of electricity for the purpose, up to 400,000 units per 
annum, at 14d. per unit, and any quantity above was to be charged at 
Id. per unit. The Corporation also made an offer to supply Messrs. 
Stevenson at 1jd. per unit, plus an extra charge of about pad. per 
unit, up to 500,000 units, and above that rate the extra charge 
would not come into operation. The company bad stated before 
the House of Commons that they would be able to supply at 2d. 
up to 500,000 units; 1#d. from 500,000 to 750,000; which charge 
would be reduced to 13d. on quantities between 750,000 to 
100,000. In his opinion there were many economies which 
could be carried out at small stations which could not be 
effected at large ones. He did not think it would be an economical 
system to give Darlington a supply from a station 19 miles away, as 
was suggested. 

Dr. WiLLiAM8, for the West Hartlepool Corporation, asked the 
Committee not to grant the promoters the powers they sought, on 
the ground that the Corporation had their own electrical works in 
operation. Their system of supply was the continuous three-wire, 
which was suitable for the supply of either light or power. They 
had offered to supply at 11d. and 1d. per unit, and he felt sure that 
a private company would not be able to supply cheaper than that. 

Evidence having been tendered by Alderman Barron, the 
Chairman of the Electric Lighting Committee of Darlington, Mr. 
FrrzoxhaLD, K. C, addressed the Committee for the Corporation in 
opposition to the Bill, and argued that there was no reason why the 
promoters should be allowed to touch Darlington, as the works they 
desired to supply were outside the borough. If all the petitioning 
boroughs were excluded from the scheme, the promoters would still 
have a district covering 800 square miles. If the Committee passed 
the Bill, he hoped they would insert a clause by which the company 
would be prevented from supplying Darlington except with the 
permission of the Corporation. 

Mr. H. C. Crommock, the borough engincer of Hartlepool, 
examined by Mr. Hans HaMiLTON, said that the Corporation 
obtained their provisional order about a year and a half ago, since 
which time they had prepared a complete scheme for the supply of 
electricity both for power and lighting purposes. There were 
ſüious large works in the borough, and he anticipated that the 
demand the Corporation would have to meet at first would not be 
more than 200 kw. Of course, if it increased it would be easy to 
lay down additional plant. They had power to purchase the local 
tramways, and if they decided on such a course they would convert 
them into electrical lines, which would enable them to increase the 
load factor at their works. 

Mr. Hans Haun rox, in addressing the Committee on behalf of 


Hartlepool, argued that it would be most unfair to allow the pro-. 


moters to come into the borough seeing that the Corporation had 
power to supply all the light and power that was required, 

The CHAIRMAN said they would not call upon Mr. Balfour Browne 
to address them as, in the opinion of the Committee, the preamble 
of the Bill was proved. ey, however, intended to strike out the 
ace which related to Heston and Messrs. Bolckow, Vaughan 
and Co. 

Subsequently the Committee went through the clauses with the 
Parliamentary agents, and the Bill as amended was reported to the 
House of Lords for third reading. . 


Hanpsworts U. D. C. BILL. 
Tue Bill of the Handsworth Urban District Council having been 
through the Lords, came before the Committee of the House of 
Commons on Unopposed Bills on 4th inst , and was ordered to pro- 
ceed. The Bill confers powers on the Council with respect to 
tramways and electric light. 


BrBuINGHAM TRAMWAYS. 
Ms. V. H. Holl M's Select Committee of tke House of Commons 
considered the Bill of the City of Birmingbam Tramways Company 


on 3rd and 4th inst. The objects sought by the Bill were fully set 
forth in the ELTCTRICAT Review when the Bill was before the 
Lords’ Committee, by whom it was passed. Various new lines are 
intended to be constructed in order to facilitate tbe working of the 
whole syatem. 

The, promoters were represented by Mr. J. D. Fitzgerald, K.C., 
and the 7 to the Bill were the Aston Manor Urban District 
Council, the King's Norton Urban District Council, and the Hands- 
worth Urban District Council. 

Mr. FrrzaEBALD explained the curious condition of affairs with 
regard to the tramway system of Birmingham, where different lines 
were worked by horse, cable, steam and electricity. The tramways 
inside the city were owned by the Corporation and leased to the 
company, but beyond the city the company itself owned the tram- 
ways, which were, however, subject to the usual purchase clause by 
the local authorities. The powers of the local authorities to parchase 
became operative at different dates, commencing with 1903, and 
unless some arrangement was made for the working of the lines 
serious public inconvenience would result. What the company 
wanted was runuing powers over the portions of the route which 
passed into the hands of the local authorities until the lease to the 
company of the tramways within the city had expired. 

Mr. H. Yoona, on behalf of the Aston and Handsworth District 
Councils, said the petitioners had arranged certain clauses with 
the promoters by which they were enabled to withdraw their 
opposition to the preamble of the Bill. The basis of the agreement 
was that Aston and Handsworth agreed that when the time arrived 
for their sections of the tramways to accrue to the respective 
councils they would grant to the company leases for periods to 
expire on the same dates as the leases of the Birmingham Corpora- 
tion expired. 

The Committee, on this understanding, declared the preamble 
of the Bill proved, and it was ordered to be reported for third 
reading. 


TaAuwarx PROVISIONAL ORDERS.—PONTSPRIDD TRAMWASS. 


THE Tramways Orders Confirmation (No. 1) Bill came before a 
Select Committee of the House of Lords, presided over by Lord 
Clonbrook, last week. The Bill confirms the orders of the Board of 
Trade for the construction of tramways to the Ashton-under-Lyne 
Corporation, Denton Urban District Council, Devonport Corporation, 
Liverpool Corporation, Northampton Corporation, and Pontypridd 
Urban District Council. 

The only order opposed was that of the Pontypridd Urban Dis- 
trict Council, and the opponents were the Taff Vale Railway Com- 


pany. 

Mr. Ram, K.C., opened the case for the promoters, and stated that 
last year au application made by the British Electric Traction 
Company for permission to construct a tramway over the route 
proposed in the present Bill was refused on account of the opposi- 
tion of the Taff Vale Railway Company. The people in the locality 
now looked to the Urban District Council to make the necessary 
tramway provision, and although the British Electric Traction 
Company were still attempting to obtain authority to construct the 
tramways, they would be opposed by the Urban District Council, 
and also by the Glamorganshire County Council. With regard to 
the opposition of the railway company, he contended that they 
could not accommodate the trattic, and submitted that the /ocus 
standi of the railway company should be confined to competition. 

Mr. FiTZGERALD, K. C., who appeared for the railway company, 
pointed out that his clients were paying ith of the rates of the 
town, and under that Bill, they would be called upon to pay rates 
for a scheme which would be in opposition to themselves. 

The Committee consulted together, and decided that the railway 
company should have a right to be heard as ratepayers. 

Mr. BALFOUR B&ROWNE, suggested that there had been collusion 
between tbe promoters and the British Electric Traction Company, 
but this the counsel for the promoters repudiated. 

After hearing evidence on both sides, the Committee declared the 
presmble of the Bill proved, and it was ordered to be reported for 


third reading. 
BLACKPOOL CORPOBATION BILL. 


Tue Omnibus Bill of the Blackpool Corporation, which has already 

d through the House of Commons, was before a Committee on 
4th inst., presided over by Lord Hatherton. Amongst the proposals 
in the Bill was one for the extension of the tramway from Waterloo 
Drive, along Middle Lane, to the Borough boundary to Symons Gate 
Lane, and this was opposed by the Blackpool, St. Anne's and 
Lytham Tramways Company, on the ground that the tramway 
running el to Lytham Road was intended to compete with 
the line leased to the Corporation by that company. 

The promoters were represented by Mr. Freeman, K.C., and 
Mr. Ram, K.C. 

After hearing evidence the Committce found that as regarded 
the tramway No. 11, which was es by the Lytham Tramway 
Company, the preamble of the Bill had not been proved. The 
other part of the tramway scheme was agreed to. 


CHESTER CORPORATION TRAMWAYS. 


ON 4th inst. the Bill of the Chester Corporation, giving that body 
power to reconstruct existing tramways and construct additional 
tramways, was before the Unopposed Bill Committee of the House 
of Commons, having already passed the Lords. The Bill was 


ordered to be reported. 
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STALYBRIDGR, HypE, MossLEY AND DUKINFIELD TRAMWAYS AND 
ELEcrRICITY Boanp. 


Tuis Bill which, as stated in last week's ELECTRICAL REVIEW 
was found by the Examiner of the House of Lords not to have 
complied with Standing Orders, came before the Standing Orders 
Committee on 4th inst., and it was agreed to suspend Standing 


Orders and allow the Bill to proceed. It has passed the House of 
Commons. 


WORCESTER TRAMWAYS. 


On Monday the Court of Referees of the House of Commons heard 
the objection of the Worcester Tramways Company to the National 
Telephone Company having a locus against their Bill now before 
Parliament. The Tramways Company Bill provides for the recon- 
struction of existing tramways and the construction of additional 
tramways in the city of Worcester, and the working of the same by 
mechanical traction. Mr. Forbes Lancaster appeared for the Tele- 
phone Company, and argued that they should have been allowed a 
locus standi before the Committee so that they might endeavour to 
obtain the insertion of a clause in the Bill similar to that which was 
inserted in the Bill of the South Lancashire Tramways Company. 
This clause (which was given in full in the ELECTRICAL Review of 
July 5th in the case of the South Lancashire Tramways Bill) deals 
with the liability of the National Telephone Company and the 
Tramway Company in the event of their overhead wires coming 
into contact. i 

The Court refused to grant a locus to the National Telephone 


Company, and the Bill will consequently go before the Unopposed 
Committee. ' 


BOURNEMOUTH CORPORATION BILL. 


AFTER occupying the consideration of a Select Committee of the 
House of Lords several days the preamble of the Bournemouth 
Corporation Bill was declared proved on Monday. Last session the 
Corporation were authorised to construct tramways within the 
borough, and this session under the Bill power was sought to con- 
struct additional tramways within and beyond the borough, to 
make street widenings, and for other purposes. The lines sought 
to be constructed were:—No. 1, 2 furlongs $ chains; No. 2, 2 fur- 
longs 2 chains; No. 3, 1 mile 4 furlongs 2 chains; and No. 4, 
5 furlongs r chains and two small bits. No. 3 tramway is wholly 
within the Urban District of Winton. Power is also given that 
where any local authority for any district adjacent to the borough 
or along the route of any tramway owned or worked by the Corpora- 
tion desires to be supplied with electric energy by the Corporation, 
the Corporation may, with the approval of the Buard of Trade, 
supply such electric energy, and may raise money for such purposee 
under ithe provisions of the Electric Light Acts of 1882 and 
1888, in like manner as if such district were part of the area sup- 
plied under the Bournemouth Electric Light Order, 1899. 
Borrowing powers for tramway construction are given to the extent 
of £14,000, and lands in Southcote Road are scheduled for an clec- 
tric generating station. The opposition to the Bill was in respect 


to certain street widenings required to carry out the tramway 
scheme. i 


HENDON AND FINCHLEY TRAMWAXS. 


Tue Examiners of Standing Order Proofs in the House of Commons 
on Monday considered the Hendon and Finchley Tramways Bill, 
which has been through the House of Lords, and ordered further 
Standing Orders to be complied with. 


LONDON UNITED TBAMWaysS. 


Tre Bill of the London United Tramways Company which has 
already passed the House of Commons, came up for proof of com- 
pliance with Standing Ordera before the Examiners of the House of 
Lords on Monday, and further Standing Orders were ordered to be 
complied with. 


CITY AND BRIXTON RAILWAY. 


Tuis Bill, for conferring further powers on the City and Brixton 
Railway Company in respect to an extension of time for the pur- 
chase of land, &c., came before Lord Welby’s Committee of the 
House of Lords on Monday. The petit:oners, the London County 
Council and the City Corporation, made no appearance, and the 
Bill was referred to Lord Morley's Committee on Unopposed Bills. 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 


ELECTRIC Light Provisional Orders (Nos. 6 and 10) Bills, which 
have passed the House of Lords on 5th inst., came before the House 
of Commons Committee on Unopposed Bills, and were ordered to 
go forward. No. 6 confirms the Provisional Orders granted by the 
Board of Trade to the Corporation of Aberavon, the Rural District 
Council of Neath, and the Urban District Councils of Ashton-in- 
Makertield, Hampton, Ince-in-Makerfield, Mountain Ash, Ponty- 
ridd, Teddington, and Worsley. No. 10 confirmed Orders to 
lackrock, Dungannon, Kildare, and Waterford. 


Electric Light Provisional Order Bills Nos. 7, 8, 9 and 11, which 
have passed the Upper House, were on Monday before the Examiners 
of the House of Commons, and further Standing Orders were ordered 
to be complied with. Full particulars of areas and undertakers, 
included in No. 7 Bill, appeared in the ELECTRICAL. Review of 


June 28th, and aimilar particulars of Bills 8, 9 and 11 in the June 
21stissue. They deal with Electric Orders to the following dis- 
tricts: Barry, Crompton, Foot's Cray, Friern Barnet, Isle of Thanet, 
Newbury, Pudsey, Ross, Royton, Roundhay, Clydebank, Crieff, 
Dalkeith, Dollar, Falkirk, Galashiels, Gourock, Jedburgh, Melrose, 


. Oban, Alnwick, Annfield Plain, Benfieldside, Consett, Handsworth, 


Norton, Pickering, Shildon, 8t. Austell, Whitley and Monkseaton, 
Bromsgrove, Goole, Ilkley, Lyndhurst, Midland Electric Power 
Distribution and Lighting Extension, Northwood and Ruislip, 
Rickmansworth, Rishton, Great Harwood and Clay-le-Moora, and 
Warwick. 


LOWESTOFT CORPORATION BILL. 


THE Omnibus Bill of the Lowestoft Corporation came before the 
Standing Orders Committee of the House of Commons as an 
unopposed measure on 5th inst. The Bill authorises the Corpora- 
tion to construct a number of tramways in the borough and confirms 
an agreement made between the Corporation and the National 
Electric Traction Company, Limited, and the Drake & Gorham 
Electric Power and Traction Pioneer Syndicate, Limited, whereby 
the Corporation grants a lease to the Drake & Gorham Company of 
the line to be constructed for a term of 28 years, subject to power 
being reserved to the Corporation to give notice at the end of 7, 14 
or 21 years of intention to terminate the lease. "There are also 
clauses in the Bill dealing with the electric light undertaking and 


giving power to supply electric energy outside the borough, and 
for traction purposes. 


MANCHESTER AND LIVERPOOL ELRCTBRIC EXPRESS RAILWAY. 


Tum Manchester and Liverpool Express Railway Bill which has 
already passed through the House of Lords, came before a Com- 
mittee of the House of Commons, presided over by Sir C. MacIver, 
on 4th inst. 

Mr. BiLrovB Browne represented the promoters, and explained 
that last year, when the Bill came before the House of Commons, 
they tried to prove that a high-speed electric railway was required 
between Manchester and Liverpool, and that the scheme was 
supported by & large number of the leading members of the 
commercial world in the district. Principally for the reason that 
the House of Commons Committee considered that the interests of 
the Mersey Docks and Harbour Board and the Salford Corporation 
was not sufficiently protected, the preamble of the Bill was not 
found proved, but he was very glad to say that that day he had 
practically no opposition but the railway companies to the Bill. 
The Mersey and Harbour Board were satisfied with the arrange- 
ments made, and he believed that terms had also been arranged - 
with the Salford Corporation. Consequently the whole question 
came down to whether there should be competition allowed 
with the existing railways, and he contended that the Committee, 
in the public interest, should say whether such competition should 
be allowed. It was contemplated that the proposed express should 
run from 110 to 120 miles an hour. This was secured by the use of 
the mono-rail, by the generation of the power at a central station at 
Warrington, and its transmission to comparatively light motors on 
the cars themselves. Therefore the cars had not nearly so much to 
carry as the ordinary railway. Electricity, too, had rotary and not 
reciprocating action, and that was a very great advantage in favour 
of electric traction. The only point which gave the Lords’ Com- 
mittee concern was the question of the centre of gravity of the cars, 
The promoters pledged themselves that the centre of gravity should 
be at least 12 in. below the top rail, and that undertaking had now 
been embodied in the Bill. Manchester and Liverpool were 
selected for this experiment, not merely for historical reasons, but 
in order to make it a successful commercial experiment. The pro- 
moters must have two great centres of population, one at each end. 
But he did not suggest that the mono-rail was going to stop there. 
Probably next year there would be a pro for a mono-rail 
between London and Brighton, and he believed that for communi- 
cation between large towns the mono-rail would be the means by 
which the fast trattic would be carried in the future. 

Mr. Fritz BERNARD BEHR, the designer of the present scheme 
and joint engineer of the line, was then called and examined by 
Mr. BLENNERHASSETT. He stated that the idea of the mono-rail was 
at least a century old; but he had for the first time designed and 
invented those details which alone rendered it practicable and 
applicable to ordinary railway travelling. He explained in great 
detail the circumstances which preceded the Parliamentary pro- 
motion of the scheme, the construction of the permanent way and 
passenger cars, the signalling apparatus and brake power. Much of 
his evidence was illustrated by demonstrations given on the model 


of the proposed line, which ran from side to side of the committee 
room. 


The Committee then adjourned. 


At the resumed sitting of the Select Committee on 5th inst., further 
evidence was given by Mr. BxRR as to the traffic between Liverpool 
and Manchester which he anticipated the new railway would get. 
He pointed out that now the passenger traffic per day between the 
two towns was about 8,500 per day. He had designed two sets of 
carriages, one which would carry 10,000 passengers, aud another 
7,500 a day. There would be 204 trains a day, and if each carried 
eight third-class passengers at the existing fares the working 
expenses would be covered, while if 20 passengers were carried it 
would enable 5 per cent. to be paid on the capital He based this 
estimate on the figure of 8d. per car mile for working expenses. 
The total capital would be £2,800,000. 

In cross-examination by Mr. LITTLER, K. C. (who represented the 
Cheshire Lines Committee), WrrNESS said he had submitted a system 
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monorails to the French School of Military Engineering, but he 
was not aware that that line was partially constructed, and was so 
cnmatisfactory that it was abandoned. The experimental train in 
Brossels on which the King of the Belgians was riding did not 
break down, but it was true that the car stopped owing to the failure 
of the electric current. If it was neceseary provision could be 
made to carry 60,000 passengersa day. The cars would be 18 in. 
apart when crossing, and would be only 18 in. from the ground, 

Wirvess was further examined at considerable length as to who 
was bearing the cost of the Parliamentary application, and said that 
most was borne by the Manchesterand Liverpool Committee. 


The Committee adjourned. 


On Monday M. GEnanD, Chief of the Belgian State Railways, 
gave evidence in support of the Bill. He was president of a 


Government Commission appointed to examine the Behr high-speed 


railway at the Brussels Exhibition. At that exhibition the absence 


of springs inthe guiding wheels had the effect of not allowing the 


experiment to be worked with mathematical perfection, and the 
embankments were soft, and thérefore not calculated to assist the 
good working of the railway. If the Government decided to con- 
struct a high-speed railway between Antwerp and Brussels, he 
should recommend the monorail system. At Brussels it was 
demonstrated that 75 miles an hour could be obtained with perfect 
stety on a curve, and he said with confidence that it was easy to 
design a line sufficiently strong and stable on which a greater speed 
than that at Brussels could be secured. In his opinion with 
adequate electrical power, a speed of 100 or 110 miles an hour could 
be easily and safely obtained. 

In cross-examination by counsel for the Cheshire Lines Com- 
mittee, Wrxxss expressed the opinion that the cars, which were 
used at Brussels were sufficient to test the railway, although some 
of the weight was taken off them owing to the inefficiency of the 
electrical power. He knew of no other applicable system than the 
monorail which would allow a speed of 100 to 110 miles an hour. 

The CHarsman: What is the position of your Government in 
regard to these electric railways ?—They are favourable to such 
projects, but whether they will employ public money in their con- 
niei orleave them to private enterprise, they have not yet 
decid 

M. Dx Gravcx, engineer-in-chief and managing director of the 
traction and minerals department of the State railways of Belgium, 
also gave similar evidence to the previous witness, and said that in 
the experiment made at Brussels the generating appliances for 
getting the electricity were constructed in great haste, with the 
result that the installation was not so good as desired. He believed 
that there was absolute safety in the system. 

The Committee adjourned till Wednesday. 


Loxpox UNDERGROUND RAILWAYS. 
Taz Joint Committee of both Houses of Parliament sitting to 


enquire into the question of routes proposed for the various under- 


ground electric railways to be promoted in London, resumed on 
Jud inst. for the purpose of hearing counsel on behalf of owners 
and occupiers who might be affected by damage caused by the con- 
traction and working of the railways. 

Mr. Punk, K. C., who represented the Gordon Hotels Company. 
uked that the Committee should make a declaration in favour of 
granting a locus standi to owners on the lines of route, even although 
the railways did not go under their property. He argued that it 


was quite possible that without actually going underneath the 


property, injury might be caused by the vibration, and such owners 
5 " have a locus standi before the committee which considered 

Mr. PoLLOCk, K. C., for a number of private landowners, Mr. 
FrrzarRaLD, K.C., for L.C.C., and Mr. Freeman, K.C., and other 
counsel having addresed the Committee in similar terms, the Com- 
mittee, after hearing for some time in private, adjourned. 


BLACKBURN CORPORATION BILL. 


Im Omnibus Bill of the Blackburn Corporation, which has passed 
e Commons, was before Lord Morley's Committee on Unopposed 
Bills on Tuesday, and was ordered to be reported for third reading 
in the Lords, The Bill gives power to reconstruct about five miles of 
existing tramways, and construct between three and four miles of 
mi 5 Power is also taken to obtain running powers over 
5 lackburn, Whalley, and Padiham Light Railways Company's 
7 es and to grant that company running powers over the Blackburn 
nes, and also to purchase the company’s lines at Rishton should it 
3 insolvent. The estimated cost of the tramway works under 

the Bill is £152,000. , 


" DrapreninR anD NoTTINGHAM ELECTRIC Power BILL. 
Penney this Bill, which was reported upon fully in the 
E ya Review when considered by the Select Committee 
" E ouse of Commons, came before Lord Morley's Committee of 

ns of Lords on opposed Bills, and was ordered to be 
82077 : w third reading. The scheme embraces practically the 
Mp otts and Derbyshire, and the proposed capital is 

50,000, with £600,000 borrowing powers. 


Evectric LiGHmING AT LEWISHAM AND PENGE. 


E ; is 
3 mh Provisional Order (No. 12) Bill, which deals with 
he ating of Lewisham and Penge, was before the 
of Standing Orders in the House of Commons on Tues- 


day, and the Standing Orders were found to have been complied with. 
The Bill has already been before the House of Lords. e under- 
takers are the Lewisham and District Electric Supply Company. 


KINGSTON-UPON-HILL CORPORATION BILL. 


. On Tuesday the Omnibus Bill of the Kingston-upon-Hull Corpora- 
tion came before Earl Morley’s Committee of the House of Lords 
as an unopposed measure, and was ordered to be reported for third 
reading. The Bill authorises the Corporation, amongst other things, 
to lay down tramways to be worked electrically. 


LEGAL. 


WBIGLBY v. THE WINDERMERE DIS TBRIOT ELECTBIOITY SUPPLY 
COMPANY. 


THIS case was again mentioned to Mr. Justice Kekewich in the 
Chancery Division on Friday last. It was an action brought by the 
plaintiff for an injunction to restrain the defendants from com- 
mitting a nuisance by noise, smoke and vibration. After some dis- 
cussion between the counsel engaged, it was arranged that the 
parties should arrange for the inspection of the defendants’ pre- 
mises by some suitable person, so that he could report to the Court 
whether he considered there was a nuisance caused by noise, smoke 
and vibration, and whether, in his opinion, anything could be done 
by the defendants to remedy it. 
His LogpsET fixed the hearing of the action for July 30th. 


British ELECTRIO Works Company, LIMITED. 


Tie petition of Samuel Walker, Limited, for the compulsory 
winding-up of the British Electric Works Company, Limited, was 
down for hearing in the Companies Winding-up Court on Tuesday. 
Counsel for the petitioners said the company was now in voluntary 
liquidation, and it had been arranged that the petition should be 
withdrawn, the liquidator paying the costs. 

Mr. Eve, K.C., who appeared for the company, said they had sold 
their assets, and there was sufficient to pay all the creditors in full 
and make a return to the shareholders. 

His Lorpsuip allowed the petition to be withdrawn. 


CORRESPONDENCE. 


On Polyphase Generating and Sub-station Plant for 
Electric Traction. 


I should like to be permitted to reply to a few criticisms 
made by Mr. H. S. Meyer in your issue of July 5th on some 
questions dealt with by me in an article having the above 
title, which recently appeared in your journal. 

Converter Efficiencies.—I am by no means prepared to 
accept Mr. Meyer's “ corrections " to my figures. The figures 
I gave for the efficiency of 500-Kw. rotary converters and 
synchronous motor-generators are representative of what is 
actually obtained in good modern practice with these 
machines when working under the conditions given. The 
figures for each type of converter are about 1 per cent. less 
than the best obtainable, and the comparison made by me is 
perfectly fair to both classes of plant. A high speed 500-K w. 
railway generator of standard design will never have a better 
full load efficiency than 94 per cent. (including bearing 
friction) except on paper, snd a representative figure for 
various types is 93°6 per cent. The corresponding standard 
high pressure synchronous motor provided with solid pole- 
pieces (or laminated pole-pieces and damping coils) will 
have a full load efficiency (cos ¢ = 0°95) not greater than 
93°6 per cent., including excitation and bearing friction, and 
a representative figure is about 93:2 per cent. These figures 


are based upon the results obtained by test on quite a large 


number of Continental and American machines of different 
makes, and may be taken as being correct for commercial 
machinery of standard design. Again, 92 per cent. for the 
combined full load efficiency of rotary converter and step- 
down transformers is quite a representative American figure 
and can be improved upon. In this way I get the followine 
full load figures as a fair and representative comparison = 


Motor-generator, 
Rotary converter. (Actually obtained.) : Maser 


93—92 per cent. 88—87 per cent. 89 per cent. 
and similarly for other loads, the difference in the i 
: efficienc 
of the two types of converter being always about 5 per 15 
at full load, and 8 per cent. at half load, in favour of the 
rotary converter. 


E 
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I consider Mr. Meyer's figure quite unattainable with 


standard machinery; incidentally, I may be permitted to 


point out that, even assuming the respective machine 
efficiencies put, forward by Mr. Meyer to be correct for 
. general cases, the figure of 89 per cent. is by no means 
attained, owing to his arithmetical error in combining these 
efficiencies. 

Use of Damping Coils.—Whether these should be used or 
not with rotary converters is, of course, largely a matter of 
individual opinion when the phase displacement is as small 
as 2°, Considering the insignificant cost of these coils, and 
their great value should hunting be set up (by a short 
circuit, for instance), I always advocate their use in con- 
nection with the sub-station machinery with schemes of any 
magnitude, simply as a measure of precaution. Mr. Meyer 
is quite mistaken in thinking that the losses in them reach 
14 per cent.—it is by no means difficult to estimate these 
losses approximately from the temperature rise, and the 
results of tests show that the figure is as given by me, namely, 
0:5—0-75 per cent. If the losses were really as large as 
Mr. Meyer thinks, this would be a clear indication that the 
damping coils are badly wanted and should always be used. 

Of course, if the phase displacement exceeds that given 
above, or if the engine governors are unsuitable, I can 
readily believe that Mr. Meyer's losses would be attained, as 
might also be the case if the rotaries themselves were of 
unsuitable design, or unsuitably arranged. 

High-Pressure Tests for Generator Armatures.—The 
figures I gave conform to the latest rules of the German 
Institution of Electrical Engineers, being the joint recom- 
mendations of all the most important Continental manu- 
facturers and most experienced engineers. It was, of course, 
to be understood that the break-down test is to be made with 
hot windings—as almost universally carried out, the test is 
made after a long run at full load. 

I consider that in this matter the Continent has nothing 
to learn from America, for it is comparatively recently that 
the generation of the high-pressure current directly in the 
generator armatures has been adopted in the States, while on 
the Continent no other method has even been considered (up 
to 20,000 volts) for years, even for quite small plants. 
Personally, considering the effect of these very high 
pressures upon dielectric strength, I consider it quite 
illogical to employ the same rule for 15,000 volts as for 
5,000 volts. To use continuously a test pressure in the 
former case of double the normal only needlessly strains the 
insulation; 50 per cent. excess pressure, applied for 30 
minutes, is an amply sufficient test for armatures of this 
voltage. 

Converter Momentum.—I have found in several instances 
that the addition of a fly-wheel to a synchronous converter 
has made hunting worse. Although I am not prepared at 
the moment to assert positively that such machines should 
ulways be designed to have as small a momentum as possible, 
still, the experimental evidence available, points to 
this conclusion as being the right one, while generally I am 
convinced it is correct. 

Ertra Low | Frequencies.—l do not consider that Mr. 
Meyer’s claim that better synchronising is possible at extra 
low frequencies is any justification for the employment of 
such an abnormal frequency as eight cycles, for it is, I think, 
a theoretical rather than a practical advantage. There is no 
difficulty whatever in perfectly synchronising the largest 
generators of 40—50 cycles, provided proper arrangements 
are made and reasonable precautions taken, and, therefore, 
this point need not be considered at all. 

Fly-wheel Effect.—l do not quite understand the bearing 
of Mr. Meyer's reasoning on this question, looking at it (as 


I did in my article) from the electrical engineer's point of ' 


view. All the latter stipulates is that the cyclic irr i 

shall not exceed a certain amount, which he E fo. 
each particular case, and gives to the engine builder. It is 
surely quite immaterial how the latter makes his calculations 
as long as he gets the desired result, and in consequence 
gives the guarantees demanded, I think most electricians 
would be very sorry to interfere in the engine builder's work 
by asking pan j oe E caleulations and data, for 

ere can no doubt as to w i i 
a t reply the engine builder 


The latter knows exactly what is wanted if he is 


told that the cyclic irregularity must not exceed a certain 
value, for the figure so given is perfectly definite ; if it 
is exceeded—and this sometirhes happens, in spite of the large 
safety factors most engine builders employ in such calcula- 
tions—the electrician has his remedy. If trouble arises in 
& particular case, all that has to be done i8 to measure what 
the cyclic irregularity actually is by one or other of the well- 
known methods (such as with a Braun tube, or with a tuning 
fork, or a tachograph, or by the electrical method described 
by Mr. Meyer), and if found to be more than guaranteed, 
the engine builder must, of course, be held responsible. 
There can be no ambiguity on this question, and I really 
cannot see why engine builders should not be trusted to use 
their own methods in making what is, after all, a fairly 
straightforward calculation, based upon the results of their 
previous experience with the type of engine in question. 


A. C. Eborall. 
London, July 8th, 1901. | 


Three-wire Tramway Supply. 


I beg to thank Mr. Stewart for his kind reply to my 
enquiry which appeared in your issue of June 14th, with 
reference to the three-wire system for tramway supply. I 
understand from his answer that working under normal 
conditions no objection to the system arises, but in the 
event of a short circuit, fuses would blow, and the service be 
temporarily suspended, which, I presume, is precisely what 
would happen ina similar case with a two-wire tramway 
system. The system would, of course, be entirely separate 
from any lighting system and would have 1,000 volta 
between the outers, the rails being effectually earthed 
throughout. 

Sllex. 


The Maximum Demand System of Charging for Electricity. 


In commenting upon Mr, Chamen’s address before the 
Glasgow Convention of the Municipal Electrical Association 
upon the above subject, you say (in your issue of 28th ult.): 
„We should like Mr. Chamen and others who recommend 

. specially low rates for churches and chapels... . 
to show the reconciliation between such preferential treat- 
ment and the main argument of this address," But surely, 
when one considers the circumstances of the case, it is self- 
evident that such special rates are perfectly logical. The 
maximum demand system is but an approximation to a per- 
fect method of charging for electricity ; and that it works so 
satisfactorily in the majority of towns where it has been 
introduced, is largely to be attributed to the fact, that the 
great majority of consumers make their largest call for power 
at a time when the power station is working at its greatest 
capacity. 

A hypothetical case, which is quite possible though very 
unlikely to occur in so exaggerated a form, will illustrate the 
defects of the maximum demand system :— 

Consider a central station having total capacity (exclusive 
of standby plant) of 1,000 Kw., the maximum demand being 
the same. Average load, 150 Kw., so that the load factor is 
19 per cent, — Standing charges, for sake of argument, may 
be taken as £10 per kilowatt per annum, and actual costs 
of generation, 0°8d. per unit. 

Suppose now, two large customers apply for connection, 
each requiring 100 kw. as a maximum demand, and con- 
suming an average of 240 units in each 24 hours (Sundays 
1 80 as to have a personal load factor of 10 per 
cent. 

Consumer A requires his maximum supply at the time of 
the station “ peak, and therefore additional plant to the 
extent of 100 Kw. must be put down for his special benefit. 
A’s bill for current for the year should therefore include— 

1. Standing charges on 100 kw. at £10 per kw. ... £1,000 


2. 240 x 365 = 87,600 units consumed at sale 
price of 1d. per unit T i ss 


65 
£1,365 
(i.e., an average price of 32d. per unit), 


while the actual profit to the station would be 87,600 unita 
at O-2d. per unit = £73 towards relief of rates, &c, 
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Consumer B, on the other hand, requires his 100 Kw. only 
at a time when the central station is lightly loaded, and is 
quite willing to be entirely cut off when the hour of the 
“ peak ” comes round. There is thus no necessity whatever 
for any additional plant to afford him the supply he requires, 
so that there is no reason in debiting him with any “ standing 
charges," but his bill for a year's supply may be simply— 


940 x 365 = 87,600 units at sale price of 1d. per 
In ws X309; 


while the actual profit to the station would be here, as in the 
case of “A” above, 87,600 units at 0'2d. per unit = £73. 

Thus the custom of these two consumers (who take an 
identical amount of current, with equal maximum demand) 
will be equally valuable to the central station if one pays at 
the rate of 33d. per unit and the other at the rate of 1d. 
The“ maximum demand indicator" as usually installed is 
quite unable to differentiate between these two consumers, 
whose bills, based upon this system, would be identical. 

In ordinary course of supply such a case is not likely to 
occur often, as so desirable a customer as B is not to be 
met with every day. A church, however, is upon exactly 
the same footing—though upon a much smaller scale—as 
its supply is taken on Sundays, when the station peak is a 
long way below its full capacity. Of course, should the 
church have a meeting room attached which it frequently 
uses for socials, tea fights, &c., upon week nights, a maxi- 
mum demand indicator must be placed upon this circuit ; 
but if this is not the case, it is perfectly legitimate to charge 
the church for current used, upon a basis of generating costs 
alone, with profit to the supply company (or corporation) 
and to.the rest of the customers, to the same extent as if the 
church were supplied on normal terms, and required current 
at normal hours, d.e., upon week evenings. There is, there- 
fore, no suggestion of charity (which you, Mr. Editor, seem 
to infer) in supplying churches under these circumstances at 
specially low rates. | 

[t is invariably the case that when a new system having 
decided advahtages is introduced, it is extensively copied by 
many persons who have very little knowledge of the rationale 
of its use, and who consequently push it to absurd lengths; 
it is certain that plenty of stations using this indicator system 
would refuse to give the hypothetical customer B above 
mentioned any special terms, although that is a case where 
this system fails completely. That its author, Mr. Wright, 
should fully comprehend the limitations of the use of the 
maximum demand indicator is only to be expected, and 
hence, very naturally, he cuts these indicators out of circuit 
during the summer months. If the * peak of the daily 
load during the summer time is well below the capacity of 
the supply station—z.e., well below the winter peak—it must 
be the aim of every engineer to increase the load at % hours 
of the day as long as summer lasts, and to bring this peak as 
near a8 possible to the full capacity of the station. Electricity 
consumed in the summer time should, therefore, be charged 
only on a “flat ” rate, to cover generating costs alone, the 
whole of the “standing charges” being borne by the 
winter consumers, who, like our hypothetical customer, ** A," 
cause the enlargement of the plani without proportionate 
enlargement of output. 

To be strictly correct—or, rather, more nearly correct — 
the indicator should be used in conjunction with a clock, 
which would put it in circuit only at the hours when the 

peak on the station amounts to its full working capacity, 
and keep it ont of use as long as the station is working 
below comfortable full load. An approximation to this 
somewhat ideal plan would be to use clocks, such as those 
working in connection with the two-meter system, to put the 
sansa! into the circuit at such hours as have been found 
th 5 at that time of year, to fully load the station, 
de hours being, of course, varied, both in duration and in 
time of day, according to the season of the year, and probably 
ur nil for the whole of the summer. Whether in general 
i e use of clocks, as suggested here, would be worth their 
*pense is very problematical, but their use in certain 
pus more particularly in connection with motor loads, 
Be : to be beneficial. For instance, a small factory at 
ae ton would be charged for current upon the standard 

ms of 7d. for the first hour’s use of their maximum 
d, and 1d, afterwards, and probably quite rightly, as 


n the winter the factory will not have shut down till after 
the peak has arisen upon the station. 

If, however, the manager of the factory knew that his 
demand indicator would not begin to register till (say) 
4 o'clock in December, and 4.30 in January and November, 
he would probably find it pay him to have his plant shnt 
down by these hours during these three months, so that he 
would pay for current at a flat rate of 1d., while the Cor- 
poration would find his custom no less profitable than at 
present, Brighton is far from being a manufacturing town, 
so that a plan such as this would not be of great utility 
there, but it ought to be worthy of consideration in many 
places. M. Chamen, in his address, showed that a motor 
load, as such, does not tend to fill up the hollows of the 
daily load curve, but only improves the load factor by raising 
equally both hill and hollow. An incentive, such as tlie one 
suggested here, to induce motor users to close down their 
premises before the peak came ronud, would, on the other 
hand, have a direct flattening tendency upon the load curve. 

E. V. C. 

Charlton, S. E., July 6, 1901. 


The Glasgow Tramway Power Station. 

The attention of my company has been called to your 
report of the meeting of the Tramways Committee of the 
Glasgow Corporation, held on the 26th ult, whieh report 
apy eared in your issue of the Sth inst., and T am instructed 
to inform you that the craves which we suppli d to the 
Corporation have been at work for some considerable time— 
one so long ago as from December 14th last. Although. in 
the erection of these cranes, we had been put to considerable 
inconvenience, and were delayed in the erection thronzh the 
backward condition of the buildings, we, to facilitate the 
work of the Corporation, allowed them to be put to work 
before the completion of certain non-essential parts, and the 
cranes have therefore been satisfactorily in use for some time 
past. In fact, they have lifted the whole of the material 
that has been delivered and erected, and is now runnive in 
connection with the whole of the generating and auxiliary 
plant, weighing approximately 3,000 tons. 

The Clayton Engineering and Electrical 
Construction Company. Limited, 
M. WHITELEY, Secretary. 
July Gih, 1901. 


— — 


The Leitner Battery. 

Referring to the letter of your anonymous correspondent, 
“Ph O.“ in the ELECTRICAL Review of July Ach, I do 
not feel that I am at liberty, or that it would be interesting, 
to discuss the various ** Leitner“ patents with him through 
the medium of your columns, their validity and novelty 
have been thoroughly examined by competent persons. 

My object in writing on June 21st was merely to estab- 
lish the parentage or ownership of the battery that per- 
formed the long distance run of 944 miles on one charge, 
and that object - which! is of importance and interest— las 
been attained, 


Henry Leitner, 


Street Lighting. 
Mr. F. G. Clarke's request for information respecting the 
’ ° . m 

* fire-proof " glass mentioned in my last letter, is one which 
i . oe * ? 

under the usual circumstances, might be regarded as being, 
for trade reasons, not good policy for me to comply with, but 
inasmuch as the inner bulb forms but one out of many 
points in which I consider the “Stewart ” lamp has out- 
stripped its competitors, I will, with your permission, inform 
your correspondent that the glass in question is procurable 
from Mr. M. Bateman, of 9, Stonecutter Street, and is called 
by him ** Monopel. 


D 8 | 
London, W. C., July 8th, 1901. ouglas C. Bate, 


Telephone Distributing Boxes. 
Can any of your readers inform me of a good insulatine 
compound for filing up such boxes—whi NUR. 
un Wing up such boxes—which composition 
shall neither shrink, crack, nor become brittle in course of 
years ? id 
Cable Jointer, 
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Calculation of Fly-wheel Effect. 


I am greatly indebted to the editor for correcting several 
errors in an article of mine in last week's issue, on the calcu- 
lation of fly-wheel effect. These errors were partly due to 
mistakes in typing, and partly due to incorrect translations 
from German into English, the remarks being a part of a 
German article by the author on a similar subject. 


The factor (So of 0 
diameter of gap 


practice it is often desired to find, from the actual weight 
of fly-wheel, the amount of irregularity in angular velocity 
which can be taken care of, in which case the weights of the 
different parts of the fly-wheel have to be reduced to the 
diameter at gap by the above expression. 

In my remarks in your last issue, the inverse value was, of 
course, meant to be given. 


2 
) was given, since in 


H. S. Meyer. 
Rugby, July 6th, 1901. 


Forced Draught v. Steam Jet. 

In Mr. Highfield's paper on “ Refuse Destructors ” at the 
recent meeting of the Incorporated Municipal Electrical 
Association, that gentleman advocated forced draught as 
being more economical than a steam jet. In the discussion 
which followed, Mr. Wordingham thought that if the use of 
steam actually resulted in the production of water-gas it had 
an advantage over forced draught. Another gentleman who 
proposed that the ferced draught should be watered—in 
what manner he did not explain—also considered that the 
formation of water-gas was advantageous. 

Now, sir, what happens in ordinary boiler firing. 
the process gone through somewhat as follows ? 

Suppose an intensely hot bed of coke is lying on the 
grate bars; some shovelfuls of bituminous coal, much of it 
fine, are scattered evenly over the bed. The fine coal 
chokes the air spaces existing through the bed of coke, so 
shutting off the air supply needed to burn the gases 
produced from the fresh coal. 'Then there comes a rapid 
evaporation of moisture from the coal, a chilling process, 
robbing the furnace of heat. Next the formation of water- 
gas by chemical reaction, the steam being decomposed, its 
oxygen burning the carbon of the coal to carbonic oxide, and 
the hydrogen being liberated. 
when steam is brought into contact with highly heated 
carbon ; and it is also a chilling process, absorbing heat 
from the furnaces. The two valuable fuel-gases thus gene- 
rated would give back all the heat absorbed in their forma- 
tion if they could be burned, but there is not enough air in 
the furnace to burn them. 

Can Mr. Highfield or Mr. Wordingham say whether 
better conditions exist in the furnace of a refuse destructor, 
than in a boiler, for the complete utilisation of water 
gas? 


Is not 


C+ Hz0 = CO + 2H. 


REPLY TO “ DOUBTFUL.” — Lamps on a staircase can be 
controlled from three or more points by the use of two-way 
switches at the ends and a reversing switch at each inter- 
mediate point, thus :— 


Two-way switch. Reversing switch. Two-way switch. 


Mains. 


Lamps. 


Eps. ELEC. Rev. 


BOILER STAYS. 


Tr recent explosion of a new boiler on the Lancashire and York- 
shire Railway is another of those, occurrences, the cause for which 
it would be desirable to know, yet which appears doubtful. One 
witness for the company attributed the explosion to shortness of 
water, because a fusible plug had failed, but this is inconclusive. 
Fusible plugs may melt if covered with scale, but certainly if there 
were much scale, this fact should have come out. Another witness 


This reaction takes place . 


considered the water space too narrow, and that failure commenced 
at the bottom of the box, but he does not seem to have been much 
of an expert in locomotive boilers, being, in fact, a marine man, 
who did not even attempt to claim more than half-a-dozen entries 
inside a locomotive firebox. Faulty stays appear to have been the 
cause in the eyes of the coroner's jury, but whether because some 
were evidently broken before the explosion, or because of the want 
of heads, does not appear. Nor need we discuss that point. We 
wish to refer to the growing practice of putting in stays for water 
spaces which hold only by their screw threads. Now it is well 
known that if a plate thus held begins to bulge, such a stay will be 
apt to draw out of the plate very easily, even without ite threads 
stripping. The action is peculiar, but it is well recognised. We 
believe this was the fault that caused, or helped to cause, the 
Thunderer explosion which occurred many years ago. It is argued that 
the plates of a locomotive boiler are stayed at such small intervals, 
about 4 in., that the fault cannot happen. This argument is all very 
well, so long as all the stays are sound, but it must be remembered 
that should one stay fail, there is a quadruple area now left without 
support, and we think that the use of headless stays is a matter not 
to be too freely entered upon. If a firebox fails at a corner, or at 
any part, the failure appears to spread rapidly, and result in explo- 
sion. This must be specially the case with boilers carrying a high 
pressure. Now it is not only when the boiler is whole that the 
stays should be safe from drawing through the plate. It is where 
failure has begun, and each row of stays is attacked in detail. As 
each row fails the next is attacked by the escaping forces and fails 
in turn, and the forces gather strength, each failing stay throwing 
its share of the load upon its neighbours. If all stays were well 
headed over, there would be much less risk of that first line of 
defence giving way, and the boiler might empty itself without 
serious explosion in the short time that the holding power of the 
stays hung out. But merely screwed stays cannot hold out. A 
failing boiler means a bulging plate, and a merely screwed stay 
cannot hold to this. Present day high pressures mean high tem- 
peratures, and these may signify considerable reduction of strength 
of materials, so that it is essential that all parts shall have a maxi- 
mum of strength. Headless stays never have this in the sound 
boiler, and it is utterly lacking in the failing boiler. 

It is suggested that other troubles with the locomotives in the 
same link may be evidence of the badness of the water. This, of 
course, may be true, but it does not demolish our argument re the 
heading of the stays; indeed, it rather emphasises the importance 
of such heading being alwaysdone. The absence of heads may be due 
to the material of the stays, which is an iron-copper alloy, less suitable 
perhaps than copper for heading over. This is an alloy of 62 of 
copper, 39 of zinc, and 6 of iron, and no doubt it is a stronger 
material than pure copper, but if it cannot be well headed, we think 
it faulty. We are strongly inclined to the belief that the heading is 
good practice, aud ought to be continued. 


THE LAUNCESTON ELECTRIC LIGHTING. 
(From OUR SyDNEY CORRESPONDENT.) 


THE annual report of the working of the Launceston municipal 
electric supply station* during the year 1900 shows a considerable 
improvemeut on former years; the financial corner has been turned 
and a net profit shown for the year of £525, after paying all 
expenses, interest, and a contribution to the sinking fund. On the 
previous year’s working there was a loss of £656, so that the increase 
of net profit is £1,181. The percentage of sinking fund to capital 
expenditure, a little over 1 per cent., seems low, and the total 
amount of the sinking fund £4,541, after four years’ working is not 
too satisfactory, especially as there is a deficit of £1,981 on the 
former year’s working which has not yet been wiped off. The capital 
expenditure has been increased by £7,165 during the year, and it is 
questionable whether some portion of this ought not to be charged 
to working expenses. Fair progress is shown in the use of motors, 34 
motors, of an aggregate of 954 H. P., being in use now, as against 20 last 
year of a total of 484 H. p.; 13 consumers are using heating apparatus, 
principally radiators and irons, taking a total of 7:8 kw. The fact 
of the system being a single-phase alternating current supply 
materially interferes with the motor demand, owing to the difficulty 
of finding a satisfactory single-phase motor. 

Owing to the large percentage of consumers being on the contract 
system, the revenue per unit sold is very low, 2:85d., though meter 
consumers pay 5:92d., and contract consumers 1°94d. One-third of 
the consumers are on contract, and they consume nearly three- 
fourths of the units sold. It is proposed to change over to an all- 
meter system as soon as possible, and for this purpose a supply of 
500 Westinghouse meters is being obtained. Connections were 
made to 325 consumers, and extensions of street mains were made, 
and 12 new street lamps erected. 

The wiring done is almost entirely by the municipal staff, and a 
certain amount of it is carried out on the hire purchase system ; 


motors are also let out on hire or hire purchase. Following is a 
statement of accounts :— 


Analysis of Accounts for Year ended December 91st. 


1. Capital expenditure to December 81st .. £98,794 £91,689 

2. Revenue from lighting rate ux £2,096 £1,991 

8. Revenue from electricity supply.. T xs T 45,734 

4. Revenue from rental of meters, motors and fittings, 44.428 
and other Sources ats 5 us ne T £545 

5. Total revenue a pu s 28,905 £6,414 


* See ELECTRICAL REVIEW, January 1st, 1397, for description. 
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BUSINESS NOTES. 
Electrical Wares Exported. 


WEEE EXDING JULY 9TH, 1901. 


b. Total costs 


1. Gross profit before ‘providing for interest 


and sinking fund .. 


8. Percentage of gross profit to capital oa 
9. Interest on loans, less interest receivable 


10, Sinking fund .. 
II. Percen 


n kilowa 


tts ss T és oe se 
M. Maximum load reached, including arc lamps in 


kilowatts 
15, Load factor 


16, Number of 8 C.P. lamps connected December 81st 


tago of ditto to capital outlay . 
19. Financial result, after payment of all 
including interest aud sinking fund .. "M 
18. Capacity of dynamo, alternators, and aro machines 


charges 


sharges, 


£3,839 £2,889 
£4,966 £3,525 

T 5:21 
Tm £8,477 £3,274 
A £961 £908 
1°01 1:02 
£525 — £656 
560 560 
440 865 
18:08 18 02 


19,419 


(arc, incandescents, and motors equivalent ia 8 C.P.) 94,026 
676,243 


17. Number of unite supplied .. 


18. Units sold per 8 o.p. lamp, conne 
being average "Iu EE" 


Power and heating " 
X). Average price obtained per unit, private supply .; 2:845d. 
ql, Average return from lighting rate per unit supplied 


for street lighting 


Analysis of Cost. 


otions during year 


81:4 88:5 
6d. & 8d. & 6d. &8d. & 
lls. per 8 lls. per 8 

C.P. per an. c. P. per an. 
2d. & 1d . & 1d, 
2:874d. 


2:285d. 2:310d. 


, 1899, 
per unit. per unit, 
Generation and distribution oosts— £ d. £ d. 
L Oil, waste, and stores .. m 68 0-028 
9. Wages of workmen s. œ ex 923 0:818 
$ Repairs and maintenance of build- 
ings, plant, machinery, instra- 
ments, tools, mains, transformers, 
meters, fuses, o. s z 1,253 0:493 
Works ost 2,241 0778 1,829 0762 
General W st 
4 Management expenses, ayor's 
allowance, salarios _engin 
department and clerical s 
ting, advertising, and general 5 
establishment charges 1.095 0:317 1,060 0:441 
£8,899 1150d. £2,889  1°208d. 
Financial Result for 1900. 
2 £ 
Gross profit on year’s working .. 4,966 
Les: Interest on loans, less interes 
recerirabde : 8,477 
Amonnt provided for sinking fund 964 4,441 
Surplus forthe year. £525 
Detailed Technical Information. 
1900. . 1899. 
I. Capacity of alternators on 81st December, kw. .. T 500 
2. Capacity of arc dynamos, Ew... ps qs 60 60 
3, Total capacity of plant, W. Es eg ‘is a 560 560 
1. Maximum load reached during year, private alternating 843 276 
5. Ditto, private and streets, alternating, Kw. ve 2° 896 824 
& Ditto, arc lighting, private and streets, W. 440 865 
J. Number of consumers connected December 81st 1,186 806 
& Increase ditto during year — .. — . Qe 830 . 295 
9. Number of 8 c.p. lamps private lighting, December 81st 18,871 15,083 
10, Increase of ditto during year $5 T" T T 8,292 8,891 
U. Total metered units from station, alternating .. 850,929 670, 683 
12. Ditto, ditto, arc lamods . i v . 81,166 78,629 
15. Total alternating current and direct be^ cg . 983, 749,261 
M. Calculated loss in transformers and mains : 922,179 163,402 
15. Total useful units. is ^ i E 709,916 585,859 
16. Used on works, light and motors js A 18,216 9,616 
17. Total revenue bearing units ane 696,700 676,243 
18. Used in streets, incandescent lamps oe .. 181,600 128,208 
19. Total used in streets .. è ; bx n . 212,827 206,837 
30. Total to private consumers , ‘ E 483, 869,406 
al. Metered anita, light and power i . " 183,063 181,905 
24 Contract consumers a 800,810 . 287,501 
ight by Contract and Meter. 

an aa 
Number of consumers, total contract A "T ws 

1 Number of consumers, total meter : 2 758 602 

3. Number of 8 c.p, lamps, contract 8 of 4,946 4,009 

& Number of 8 c.p. lamps, meter e n 11,708 9,895 

5, Charge for light, oontra t des d 22, 27 £1,778 

d. Charge for light, meter. i vi £2,998 £3,301 

1. Revenue per lamp per annum, 5 9/9 8/11 

8, Revenue per lamp per annum, meter : 5/13 4/11 

3. Units used during year, contract M 25 800,810 — 287,601 

10. Units used during year, meter i 1:1,643 98, 664 
ll. Price obtained per unit, contract : 191d. 1 

12. Price obtained per unit, meter i 5:92d. 5:90d 
10 Units used per hup contract ; 60:82 59°25 
lL Unite used per lamp, meter. 10°89 9:97 
I5. Average hours burning per night, contract T vs 5:56 b:4l 
If, Average hours burning per night, meter m 0:95 0:91 

Power and Heating. 
pss "mE E 
umber of motors in use December 8lst .. T : 

Total aggregate horse-power .. A : a» 95 483 

Average throughout the year .. tee -A 74 mi 

Somber of units used `. .. s .. 56, e 
nite per horse · power - : = 

Price obtained per horse-power per aonum . . £5 10s. 7d = 

Price obtained per unit 2s is e .. 1°726d. — 

Arerage hours per annum 8 766:8 — 

Cooking and Heating— 

Namber of consumers . 2 < 
ower consumed in kilow $ 2 ; e 
otal units oe ee j am oe 0 4,5237 — 

Ù FF : te = 
nits used per kilow att : = 

Price obtained per kilowatt "m £8 17s. — 

Totals eget par unit : 1˙593d. = 
ower í ing-- 

Das wag and Heanor " 61490 89,241 

£499 £204 
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Wax ENDING JULY 10TH, 1900. 
Albany za ae . Value e 
8 


Auckland s; es V. x 
Azores. Teleg. mat. 
Bombay as T - .. 178 
Buenos Ayres. Teleg. mat. 178 
15 Teleph. mat... 154 
Calcutta  .. - s .. 9M 
Cape Town .. |... .. « 896 
Christiania. Teleg. wire vs B6 
Colombo ee 12 


Copenhagen. Teleg. cable. 809 
urban s = 

East London Vs vs .. 216 
Flushing ee es Ss Ja 19 
Gibraltar .. 6s VA 
Hamburg. Teleg. mat... . . 1,850 
Hiogo ee oe ee ee ee 1,466 
Malta ee ee ee ae 66 
Melbourne .. ns s: .. 251 

Teleg. cable .. .. 408 


9? 
Port Darwin. Teleg. mat. ae 76 
Port Elizabeth  .. vs .. 829 
Rio Janeiro. sis s . . 0*9 
Sydne on ie ae .. 558 
Teneriffe à oe xx T 65 


Valparaiso vs SN A" i» 
Yokohama. Teleph. apparatus 100 


, 


Total oe £8,800 


ee eo 495" 


Antwerp  .. T 


55 


.. Value E 


Auckland Sx s^. B 
Bangkok  .. s . . 529 
Bombay  .. m ; 74 
" Teleg. mat. .. 114 
Buenos Ayres  .. T 1,100 
" Teleg. mat. 423 
Calcutta  .. we Lh 610 
" Teleg. cable .. oo 404 
Christchurth ^ .. x ; 24 
Christiania .. sa «s S 68 
$i Telég. mat. .. 50 
Colombo s a 81 
Copenhagen -— 19 
Durban "T ae os . 481 
d Teleg. apparatus 188 
East London a ss 128 
Flushing T we 21 
Gothenburg.. is vs 23 
Hamburg .. is 805 74 
ji Teleg. mat. .. 80 
Hiogo ee ee ee oe e? 406 
Malaga vs ys s š 60 
Melbourne .. T - " 928 
" Teleg. cable 1,800 
Nagasaki x - 208 
Rotterdam. Teleg. mat. 120 
Singapore .. Vx Y . 175 
Stockholm. Teleg. wire 144 
Sydney ee „ ee 941 
" 'Teleg. wire 140 
Wellington .. uh ia , 119 
” Teleg. mat. 419 
5 Teleg. wire 2,046 
Yokohama. Teleg. cable .. 1,089 
Total T £12,404 


Foreign Goods Transhipped. 


Stockholm. Teleg. mat. Value £55 
Trinidad. Teleg. apparatus 55 


Total .. £110 


Art Metal Work at Glasgow. — The Benson Pavilion 
of Art Metal Work ” at the Glasgow Exhibition is a half-timbered 
building of white cement, designed by Mr. Benson, and very 
elaborately decorated within. The interior is used for showing a 


| 


) 


LaBGE PENDANT FrrrINGd. 


gr 
being 
not masse 


reat variety of Benson work, but chiefly for electric fittings, these 
tastefully placed for lighting the various rooms and porticos, 
dasinashowroom. The most striking object on view is 


a heavy gilt pendant hanging from the centre of the main vaulted 
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room, which was originally iutended as a model for St. Paul's Cathedral. 
This has openwork arms or screens, which give a peculiar golden 


glow when the fitting is lighted up. The six soft globes of moulded 


Powell glass materially enhance the effect, and are, we believe, of 
the same kind as the glass recommendcd by Mr. Benson for St. 


A ROON IN THE BENSON PAVILION. 


Paul’s. The exhibit has been well patronised on account of its 
artistic merits and general attractiveness, but it is also worth the 
attention of clectricians on account of its clever and tasteful 
lighting. Our illustrations show the interior of one of the rooms, 
and the pendant referred to above. 


American v. English Machinery,—It is interesting to 
note, says the Siam Free Press, that competition is obviously waking 


up some at least of our home manufacturers. The last lot of loco- 


motives obtained by the Burma railways were supplied by a well- 
known Glasgow firm at prices lower than any American firm 
tendercd. They were delivered in Rangoon in a shorter time than 
American firms asked for. The engines from Giasgow are also, it is 
said, giving greater satisfaction than engines previously imported 
from America. Experience in Burma proves that although the 
latter are usually lower priced, they give out more quickly and need 
more fuel for the same amount of work. 


Bankruptey Proceedings.—The case of Johnstone, 
Benjamin & Co., manufacturers of electric wires and cables, Crown 
Electric Works, 10, Ascham Street, Kentish Town, came before Mr. 
Registrar Giffard last Wednesday at the London Bankruptcy Court, 
in relation to the debtors’ application for a scheme of arrange- 
ment recently entertained by the creditors. The debtors failed last 
January, with total liabilities £8,116 3s. 11d. (unsecured £7,480 
7s. 8d.), and assets valued at £5,912, and under the scheme they 
propose to pay a composition of 10s. in the £ by instalments 
extending over six months. A sum of about 44, 644 will be 
required under the scheme, which, in the opinion of the 
Official Receiver may be regarded as calculated to benefit 
the creditors. Upon the case being called, Mr. Carrington, 
on behalf of the debtors, applied for a short adjournment. Only £2,000 
of the required sum had been lodged, and he also desired further 
time to enable him to meet the charges contained in the report of the 
Official Receiver. Mr. Montague, for the trustee, consented to the 
proposed adjournment, and his Honour ordered the case to stand over 
until August 7th. 


Bedford,—About 60 members of the Manchester Society 
of Engineers visited the works of Messrs. W. H. Allen, Sons & Co., 
at Bedford, on 27th ult. 


Books Received.—“ Duncan’s Manual of Tramways, 
Omnibuses and Electric Railways,” 1901. Twenty-fourth edition. 
London: T. J. Whiting & Sons, Limited. 5s. 

“The Engineer or Architect as the Arbitrator betwcen the 
Employer and the Contractor,” by C. C. Gregory. London: Wil- 
linm Clowes & Sons, Limited. 1901. 

„International Exhibition Plan of Glasgow.” 
London: W. & A. K. Johnston, Limited. 6d. 

“ Pocket-book of Electrical Engineering Formule," by W. Geipel 
aud M. H. Kilgour. London: The “Electrician” Printing and 
Publishing Company, Limited. 7s. 6d. - 

“The Glasgow and West of Scotland Technical College Calendar 
for the Session 1901—1902.” 1s. 


Catalogues and Lists.—Messrs. Johnson & Phillips 
have brought out a new abridged list (No. 10) of their single carbon 
arc lamps. Revised prices of carbons are also given. 

Au illustrated catalogue of joints for expansion and contraction in 
steam pipes, has been sent to us by Messrs John Wilson & Co., of 
Lime Street, E. C., who are the Loudon agents for the manufacturers, 
Messrs. Shipman & Co., Limited, of Trinity Brass and Copper 
Works, Hull. 


Glasgow and 
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Messrs. Baker & Co., of Newark, N. J., are circulating the ninth 
edition of their catalogue, in which they give data concerning 
platinum and platinum ware. 

Messrs. Atkinson, Schmahl & Co., of Newcastle and Manchester, 
send us a copy of their trade price list of main switches, detailing 
quick break, change-over, chargiog, battery, voltmeter and other 
switches; also fuse blocks, cut-outs, &c. 


Dissolutions of Partnerships.— With reference to our 
notice of the dissolution of partnership between Messrs. Palmer and 
Watson, we understand that Mr. Duncan Watson is now the sole 
proprietor of the business, and will continue to trade in the name 
of Palmer & Watson at the same address (100, Charing Cross Road). 
The firm has some good work in hand. 

Messrs. A. Baxter and T. H. B. Wray (Baxter & Wray, electrical 
engineers, Macclesfield Street, Shaftesbury Avenue, W.) have dis- 
solved partnership. Mr. Baxter will attend to debts. 

A meeting of the Hiram 8 Maxim Electrical Corporation, Limited, 
is to be held at Gillingham Street, Victoria, on August 6th, to hear 
an account of the winding-up proceedings. 

Notice is given of a first and final dividend of 1s. 103d. in the 
Electric Exploitation Company, Limited, of Walbrook, E.C. 


Electricity on the “ Deutschland.“ From the Elec- 
trical Company, Limited, we have received a brochure in which 
appears an illustrated description of the electric light and power 
installation on board the fast mail steamer Deutschland, of the 
Hamburg-America line. The electrical equipment was supplied by 
the Allegemeine Elektricitäts- Gesellschaft, of Berlin. Numerous 
pictures are given showing the plant and machinery installed, and 
the kind of fittings in use. Ia addition to the lighting, there are 
23 electric motors, more than half of which drive ventilatiog fans in 
the lower rooms of the vessel. Small elevators, a kaeadiog machine, 
two repair drills are also driven by electric motors. 


Fined,—A conductor on the Central London Railway, 
under notice to leave, thought he would “have a lark” before 
leaving the service, so during the progress of a train from Shepherd's 
Bush to Bank, and also during the return journey, he operated the 
emergency brake in his car, and slowed the train down between the 
stations at his will On one occasion the brake was put on so 
strongly between the stations that the train came almost to a 
standstill. The brake was applied as the train was approaching 
the Bank terminus, and when it was released the train ran quickly 
—almost too quickly—into the station. Altogether, 40 minutes’ 
delay was caused. This not only affected the train upon which the 
prisoner was engaged, but temporarily threw out" the entire 
system. When the case was heard at Bow Street, prisoner denied 


the offence, but the magistrate found it proved, and imposed a fine 
of £10. 


For Sale.—Messrs. Percy Huddleston & Co. will on 
Monday, July 15th, sell without reserve a quantity of electrical 
apparatus at Clapham Road (re Barclay & Co.). On July 18th they 
will sell by auction a quantity of electrical apparatus and 
fittings at Long Millgate, Manchester. Particulars of these sales 
appear among our advertisements to-day. 


Glasgow Exhibition. We read in the Scotsman that 
last Saturday week about 1,000 of Messrs. Mather & Platt’s workers 
paid a visit to the Glasgow Exhibition. 


Royal Assent.—The following Acts have received the 

Royal assent :— 

Falkirk and District Tramways Order Confirmation Act, 1901. 

Electric Lighting Orders Confirmation (No. 2) Act, 1901. 

Electric Lighting Orders Confirmation (No. 8) Act, 1901, 

Electric Lighting Orders Confirmation (No. 4) Act, 1901. 

Gateshead and District Tramways Act, 1901. 

Bury Corporation Tramways Act, 1901. 

City and South London Railway Act, 1901. 


The Canadian Niagara Power Company.— Residents 
of the Province of Ontario are rejoicing because Premier Ross's 
government has succeeded in making a supplemental agreement 
with the Canadian Niagara Power Company, whereby that company 
has agreed to make an expenditure of $1,500,000 within two years, 
or as much sooner as may be possible, in the development of the 
power of Niagara on the Canadian side. Ata recent annual meeting 
of the company arrangements were made for the complete develop- 
ment of the first installation of the works of the company, com- 
prising a tunnel of 100,000 H. P., an inlet canal and a tunnel tailrace 
of 50,000 H.P. capacity, together with the installation of electrical 
and hydraulic machinery to produce 25,000 E HP. Proposals for 
the machinery have already been invited, and it is natural to 
suppose that if the Canadian manufacturers can make the necessary 


machines, the contract will be awarded in the Dominion. All 


things connected with the prospective development having now 
been arranged on a satisfactory basis, the work is expected to go 
right ahead. During recent years opponents of the present Govern- 
ment have been so antagonistic to Niagara interests that they have 
repeatedly called for a forfeiture of the franchises, thus rendering 
American capital most timid. On the present satisfactory basis, 


Canadian Niagara should have a magnificent power plant in two 
years. 


Trade Announcement.—The new Brotherton Tube 
Company, Limited, of Wolverhampton, have appointed Mr. James 
Gray, of 19, Waterloo Street, Glasgow, as their sole agent for Scot- 
land for the sale of their enamelled steel conduit tubes and fittings. 
A stock of these is to be kept at Glasgow, Edinburgh and Dundee. 
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Tramway Manual.—The 1901 edition of Duncan’s 
“ Manual of Tramways, Omnibuses, and Electric Railways,” is now 
out. Its somewhat belated appearance is due to the determination 
of the editor to, as far as possible, include all tramway accounts for 
1900. Even this delay, however, has not inclined some tramway 
officials to lend the editor of “ Duncan's Manual their co-operation 
in helping to make the book complete. A list of the new accounts 
included in, and the old ones which have been omitted from, the 
nt edition, appears in the preface. The accounts of the dif- 
ferent systems for the years 1899 and 1900 are arranged in con- 
venient reference form. 


Tramways and Plant for Sale,—In our advertisement 
to-day full details are given of the Isle of Man Tramways and 
Eco Power Company's undertakings, which are now being 
offered for sale in three lots. | 
The St. Helens E.8. and Tramway Committee is offering for sale 
one 120-xw. steam alternator (Robey-Johnson & Phillips), a Ferranti 
switchboard and instruments, eight 21-kw. transformers, steam 
piping, &c, which have been employed at the Warrington Road 
orks since 1896. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.— The Docks and Pilotage Committee of the 
Harbour Board have resolved to recommend tbat an honorarium 
of 50 guineas be voted to Mr. J. A. Bell, olectrical engineer, in 
recognition of his services in superintending the erection of the 
electric light installation on the quays. 


Austria, —À central electric lighting station has lately 
been completed in the town of Gmiind, the feature of which is that 
the plant is driven by gas engines operated by means of producer 

The electrical part of the work was carried out by Messrs. 
Egger & Co., of Vienna, and the gas engines and gas-making plant 
by the Skoda Company, of Pilsen. 


Aylesbury.—The B. of T. has agreed to defer con- 
tidention of the question of the revocation of the electric lighting 
order for 12 months from the present time. 

The Electrica! Power Distribution Company has given notice of 
its intention to apply for a prov. order to supply electricity within 
the urban district. 


Barrow-in-Farness.—A L. d. B. inquiry was held on 
Tuesday respecting the borrowing of £12,340 by the Barrow 
Corporation for additional electricity works, to provide new street 
and private lighting for the coming winter at Vickerstown, Walney 
Inland. The cost of carrying the electricity mains across Walney 
Channel will be slightly over £6,000. 


Beekenham.—On Thursday, July 4th, the members of 
the Urban District Council’s Association, who bave been holding 
their annual conference in London, visited Beckenham and inspected 
the electric lighting and dust destruction works. Mr. Blake, chair- 
man of the Electric Light Committee of the Beckenham Council, 
sated that although the light had been in use for about seven 
months, the number of lamps was about 13,000, and the demand had 
necessitated the increase of the plant. In order to enable this to 
be done an application had been made for a new loan of £20,000. 


Belfast.—The electric light accounts for the year endcd 
March 31st, 1901, show a gross revenue for the year of £7,760, and 
after paying interest and redemption a net surplusof £472. This 
tap, with the balance brought forward from last year of £2,655, 
made a total revenue at the revenue account of £3,127. The T.C. 
decided to write off £2,000 for depreciation on gas engines at 


Chapel Lane, and to carry the balance to the credit of renewals 


rupense account. It was resolved that from July Ist the price of 
current for motor and heating purposes be reduced after the first 
bour’s use of the consumer's maximum demand from 14d. to 1d. per 
mit. The L. G. B. has sanctioned the loan of £90,822 in connection 
with the electric light undertaking. 


Bermondsey,—The electricity works will be completed 
by October, when the Borough Council will be in a 5 to 
Boppy electricity for lighting and power . The Council 
bas decided to adopt the maximum demand system with an initial 
charge of 6d. per unit foran average use of one hour per day 
throughont each half-year, and 3d. per unit for all excess con- 
fumption, A uniform rate of 3d. per unit will be charged for church 
aad chapel lighting. 

Bootle,—The first annual report of Mr. W. R. Wright, 
the borough electrical engineer, shows that in March last there were 
107 public aro lampe and 562 16-c.P. incandescents; private incan- 
descent, 13,710; increase 3,750 on last year's figures. The number 
of cars working on the Bootle lines was 55. Approximately, about 

units are consumed per day. 


Bray.—The U.D.C. has resolved to ask the L. G. B. to 


action a loan of £4,200 for the p e of extensions necessary in 
consequence of the increased demand for electricity. 


Brentford.—The icati rd 

é proposed application for a prov. order 
the Provincial Electric Supply and Traction C will be 

opposed by the U. DC. Pr an On VOmpeT 


Bristol.—Mr. A. G. Bird, having been appointed 
engineer and manager to the Guernsey Electric Supply Company, 
has resigned his appointment as assistant electrical engineer. Mr. 
H. H. Couzens, who now occupies the position of third assistant 
engineer, at a salary of £156 per annum, has been promoted to be 
second assistant engineer, at £200 per annum; and J. H. Bolam, 
B.Sc., at £156 per annum, has been promoted to be third assistant 
engineer, at £175 per annum. 


Carnarvon.—We understand that Mr. Peterson intends 
to apply for powers to supply electricity for lighting and traction 


throughout the county of Carnarvon. 


Cresswell.—The L.G.B. has declined to sanction the 
loan of £1,500 for the purpose of installing the electric light in the 
village, the grounds for refusing being that the Parish Council 
could not manufacture and generate the electricity. 


East Molesey.—The U.D.C. has decided to apply for a 
prov. order. It is proposed to transfer the order to a company. 


Elland.—At the monthly meeting of the District Council 
the Electricity Committee recommended that the tender of Messrs. 
Meldrum fora destructor be accepted, and that the scheme of Mr. 
Emmett for an electrical installation be approved. After consider- 
able discussion the minutes were confirmed. 


France.—The Municipal Council of Dijon have just 
accorded to the Société Dijonaise d'Electricitó an extension of 
concession till December 31st, 1943, with permission to run its wires 
overhead or underground. A large reduction in the price of current 
has been made to the town. 

The French Minister of the Marine has recently approved of the 
contracts regarding the lighting of the arsenals of Toulon and 
Bizerta. These two important installations will be confided, one to 
the Société “ Eclairage Electrique," 27, Rue de Rome, Paris, the 
other to Messrs. Decauville, of Petit-Bourg, rear Paris. The high- 
speed engines and steam generators will be furnished by Messrs. 
Delaunay-Belleville, of Saint Denis-sur-Seine. 


Fire.— Last week, while some workmen were removing 
wooden blocks from the roadway in Little Newport Street, Charing 
Cross Road, an iron spike was driven in too far, piercing the electric 
lighting cables. These immediately fused and the coverings of 
three joint boxes were blown off. Fortunately, no one was 
injured. The fusing of the wires spread rapidly, and at different 
points in Charing Cross Road smoke began to issue from the 
gratings and manhole boxes. Two fire engines were quickly on 
the scene, and a large number of police were brovght up. The 
workmen were set to work to pull up the roadway over the cable in 
Little Newport Street. Traffic along the adjacent pathway was 
stopped. 

Hexham.—The Northern Counties Electricity Supply 
Company, Limited, has given the Council notice of application for 
a prov. order to supply electricity within the Urban District of 
Hexham. A similar notice was received from the Electrical Power 
Distribution Company, Limited. 


Ilfracombe.— The Council having disposed of their 
electric lighting order to the Edmundson Company, the decision to 
spend £14,000 on the works has been rescinded. The company is 
expected to commence operations shortly. à 


Kimberley. — Under the heading “A Huge Electric 
Scheme for Kimberley," the British and South Africam Evport 
(fazette states that it hears from “an authoritative source that “the 
directors of the De Beers Consolidated Mines have practically com- 
pleted the arrangements for a great extension of their electric light 
and power system, which will make it the largest installation of the 
kind in South Africa, and one of the largest in the world. In 
addition to the present lighting of the whole of the over and under- 
ground workings of the Kimberley and De Beers mines, and the use 
of electricity as a motive power for the machinery, the Wesselton 
and other mires controlled by this great corporation are to be con- 
nected in the same marner, the power for which will be supplied 
from the present central station, which is to be greatly enlarged to 
accommodate the powerful dynamos and other necessary machinery 
that wil be required. In addition to lighting the mines, the com- 

any will we understand, take over the existing plant of the 

imberley Municipality, and supply the Town Council at net cost, 
which will be greatly below the present price, thus saving the rate- 
payers a large sum yearly." The De Beers Company have always 
shown great public spirit, but our contemporary learns with regret 
“that it is probable the huge orders for machinery, &c., which their 
scheme involves will probably be placed in the United States, owing, 
it is alleged, to the greater suitability of American plant for mining 


operations.” 


Leeds.—The C.C. has lowered the maximum price for 
electrical energy for lighting to 4d. per unit, and for power 2d. to 
14d., according to the nature of the load, or, as a local paper says, 
“ according to the rate at which each horse-power ran !" 


Lewes.—Last Tuesday evening Lewes, for the first time, 
was put in possession of an electric light supply. The Electrical 
Power Distribution Company, who took over the provisional order 
granted to the Corporation, laid their mains through the principal 
streets, and have erected works fronting the River Ouse. The plant 
includes two Babcock water-tube boilers. There are also two sets of 
engines and dynamor, the former being Raworth’s Universal, and the 
latter Mordey's patent. At the inauguration ceremony the current 
was switched on by the Mayor (Councillor Holman). 
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Leigh.—The Tramways and Electricity Committee at 
their last meeting instructed the town clerk to make application 
to the L.G.B. for sanction to the borrowing by the Council of 
£11,250 for electricity works extensions. The engineer, Mr. J. 
Foster, was instructed to prepare plaus, sections, and specifica- 
tions, and to obtain tenders for such of the extensions as he may 
deem immediately necessary. 


Limerick.—The B. of T. has deferred consideration on 
the question of revocation until November, 1902. The Corporation 
asked for an extension until 1906. | 


Liverpool,—At last week's meeting of the City Council 
the proceedings of the (Electric Power and Lighting Committee 
were confirmed. These included a recommendation that a contract 
should be entered into with Messrs. Willans & Robinson, Rugby, 
for the supply of three sets of plant at the Lister Drive station for 
the sum of £6,939 per set, less 24 per cent. 

The Brownlow House Workhouse officials are looking into the 
cost of lighting the workhouse chapel electrically. 


London.—Sr. Paxcras.—On Monday last at the Town 
Hall, Pancras Road, N.W., a conference was held re plans of 
electricity mains, &c., required to be furnished to the Postmaster- 
General. The agenda read thus:— 

To consider the recent requirements made by the Postmaster-General with 
regard to being supplied with plans on cloth to a scale of not less than 10 ft. 
to the mile, showing tbe position of mains, &c., laid in the public thoroughfares, 

To approve of a representation being made to the Postmaster- General, pointing 


out the difficulties in complying with his request, and asking for a modification 
of his requirements. 


Manchester.—The Electricity Committee of the Man- 
chester Corporation last week made a tour of inspection of works 
connected with the street mains department of their undertaking. 
Then they viewed the adjoining works in progress at the Bloom 
Street station. The first 1, 800-Kw. generator has been delivered on 
the site there, and the erection of the machinery is in progress. 
The programme included a visit to the buildings at Ardwick, which 
are nearing completion, cable laying in Tower Street, Moss Side 
sub-station, Rusholme high pressure continuous current traus- 
forming and balancing sub-station, and the inspection of the laying 
in Wilmslow Road, Fallowfield, of extra high pressure three-phase 
cables, &c. The total mileage of mains laid up to March 31st was 
159} miles, at an expenditure in Manchester of £422,111, in With- 
ington of £38,487, in Moss Side of £18,804, and in Levenshulme of 
£2,630, making a total of over £482,000. "The quantity of electricity 
accounted for during the past year amounted to 7,944,540 unita. 
There are at present on the books 3,786 consumers, and the total 
maximum demand is equivalent to 386,770 8-c.P. lamps. 


Market Harboro'.—Tlie Provincial Electric Supply and 
Traction Company has given notice of its intention to apply to the 
B. of T. for a prov. order to supply electricity inthe Harboro' Urban 
District. The Council will oppose the order. 


Merton.—At their next meeting the Parochial Committee 
will consider a proposal for the electric lighting of the village, the 
owners of Polytechnic Building Estate having applied for leave to 
obtain a supply of current from the Wimbledon U.D.C. mains. 


Montrose,—The Corporation electricity works, which 
have been erected by and are in the hands of the Edmundson's 
Electricity Corporation, commenced operations last week. In 
addition to the street lighting, there are about 2,060 8-c.P. lamps 
connected. The total capital outlay amounts to about £25,000. 


Nelson.—The T.C. has decided to apply to the L. G. B. 


for sanction to a further loan of £25,000 for a new electric lighting 
station at the refuse destructor site, and the equipment thereof. 


Newburn.—The Newcastle and District Electric Light- 
ing Company and the Provincial Electric Supply Company are 
seeking powers to supply electrical energy in the Newburn 
district. 


New Malden.—The U.D.C. has appointed a deputation 
to wait upon the Wimbledon U.D.C. regarding a proposal to light the 
village from an extension of the Wimbledon electric mains. 


North Berwick.—A plebiscite is to be held respecting 
the proposed agreement with Messrs. Crompton & Co., as to the 
introduction of electric lighting into the burgh. 


Northfleet.—The Tramway Company has been invited to 


submit terms for supplying electric energy to the Council. 


North Metropolitan District,—At the last meeting of 
the Tottenham D.C., the members discussed the expediency of 
sending delegates to another proposed joint committee of repre- 
sentatives of the Edmonton, Enfield, Southgate, Wood Green and 
Tottenham Councils to consider the question of producing electricity 
for use in their respective districts. The matter arose on a report 
of the conference held at Wood Green on the subject of a joint 
electric power scheme, when it was agreed that the public interests 
demanded that the generation and supply of electricity should 
be in the hands of local authorities rather than of private companies, 
and that it was desirable that a committee of representatives of the 
several parishes should be reappointed. An amendment was 
carried that the Council should not join with any committee until 
their application for a provisional order had been decided. 

The Edmonton District Council, at their meeting on Tuesday 
night, decided to apply for a prov. order for electric lighting. 


Norwich,—The electricity company having applied to 
the T.C. for leave to double the supply pressure, the Council is 
considering the advisability of offering to purchase the undertaking, 
and has obtained a report from Mr. W. C. C. Hawtayne, in which 
the purchase is recommended. 


Rochdale, —AÀ sub-Committee which had been appointed 
to make inquiries as to Mond gas, has reported to the T.C. that 
under the present conditions the Committee hesitated to recom. 
mend its adoption asa motive power for generating electricity at 
the electricity works. 


Surbiton.—4A L.G.B. inquiry was held on Tuesday ss to 
the U.D.C.'s application to borrow £50,000 for electric lighting 
purposes. The Council obtained their prov. order in 1891, and a 
provisional agreement has been made for the establishment of a 
generating station with the Callender Cable Company. The com- 
pany will pay all charges on the capital outlay, and the Council has 
the option of taking over the undertaking after five, seven and a 
half or 10 years. "The Council, however, will have to take over the 
works if the company should not find the undertaking profitable. 
A central site for a generating station has been selected, and the 
works are designed to start with plant for 10,000 8-c.P. lamps. 


South Africa.—It& is anticipated that very shortly the 
Natal Government will be in the market for electric light and power 
machinery in connection with the Durban Harbour works, also that 


orders amounting to about £100,000 may be given out by the Cape 
Town Council. 


South sShields,.— The latest financial report on the 
Corporation electric lighting for the half-year ended March 
3lst, shows a net profit of £2,802, and after wiping off the 
debit on the previous half-year, there is still a credit balance 
of £1,678. The revenue was £8,147. The borough accountant, 
Mr. J. Bridge, in submitting the report, reminds the Corporation 
that there is as yet nothing written off for depreciation, but thinks 
that this might be well left for future consideration. 

The Council has decided that the price of electric current for 
lighting purposes shall be 7d. per unit for the first hour's use of the 
maximum demand, and 2d. per unit beyond that &mount; the 
change to take place as from October 1st. 


Teignmouth.—The Provincial Electric Supply and 
Traction Company has given notice to the D.C. of its intention to 
apply to the B. of T. for a prov. order for the supply of electricity 
for public and private purposes. 


Tonbridge.—The Electric Supply Company of Kent has 
given notice of application for powers to supply eléctricity to Ton- 
bridge, and the D.C. has decided to give notice of opposition. 


Wakefield,—At the last Council meeting a resolution 
was adopted rescinding that part of a minute passed at the previous 
meeting relating to the payment to the city electrical engineer of a 
bonus on all completed work on capital account. 


Wimbledon.—4A L. G. B. inquiry was held last Friday 


on a proposal to borrow, infer alia, £7,500 for electric lighting 
extensions. There are already no less than 110 miles of electric 
cables laid in the district. The cost of private lighting is 54d. per 
unit. 

Worcester,—The Corporation is about to erect a second 
generating station in the city, separate from that at Powick, where 
the water-power of the 'l'eme is used. The existing station is over- 
taxed, aud the Corporation has undertaken to supply power to the 
electric tramways now projected; hence the need of a second 
station. The City Council has instructed the engineer (Mr. Suther- 
land) to prepare a specification and obtain tenders for the machinery 
and plant required. There are to be three large engines, each of 
350 H.P., two of them driving one dynamo each for traction, and 
the third driving two dynamos for lighting. Either of the traction 
plants can be used as a reserve for lighting. There is also to be pro- 
vided a special set, consisting of engine, dynamo and alternator, 
which will be used to help the Powick plant when short of water, 
and to charge batteries, and thereby store the water-power when 
there is plenty of it. The batteries will then be used during the 
evening. Three boilers are to be installed, and space is left for a 
fourth. The boilers will be fitted with mechanical stokers, and 
economisers will be fixed. 


‘Yeadon.—The Provincial Electric Light Supply and 
Traction Company has informed the D.C. of its intention to apply 


to the B. of T. for a prov. order to supply electricity for public and 
private purposes within the Council's area. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—A new electric car route was opened on 
4th inst. 


Cork. — The County Council has refused to grant 
the General Electric Company iof Ireland, Limited, its approval 


to proposals to run certain light railways and tramways near 
Middleton and Ballinacurra. 


Crewe.—The T. C. is to oppose the granting of an order 
to the British Electric Traction Company, Limited, for the con- 
struction of light railways in Crewe. The Council is renewing its 
application of November last for powers to construct and work a 
light railway on its own account. 

(Oontinued on page 67.) 
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ELECTRIC POWER SUPPLY ON TYNESIDE. on with canvas, and a further covering of lead is provided 
— on the top of the steam drums and other portions liable to 
(Continued. from page 23.) | mechanical injury. | 

Boilers. —The present boiler equipment is divided into Piping.—The steam piping system has been kept as short 
four sections, each section consisting of two Babcock and and simple as possible, the boilers being arranged symmetri- 
cally with regard to the main engines. 
One boiler is sufficient to drive a 700 Kw. 
set at normal load. 

All steam pipes are of solid drawn steel 
tube with screwed or rivetted wrought- 
steel flanges, both tees and valves 
having cast-steel bodies, All tees of 
5 in. and over are, however, made up by 
rivetting a branch pipe directly to the 
main. Each of the boilers is connected 
through two valves to the main 7 in. 
header which extends the whole length of 
the boiler house; the valves in this 
header are so arranged that the boiler and 
engine plant can readily be split up into 
a number of complete units, each engine 
being fed from the boiler immediately 
behind it. | 

Iu addition to this main header, there 
is a smaller pipe running along the whole 
length of the boiler house, about 6 ft. 
above firing level, from which the feed 
pumps and Delliss sets are supplied. 

The main: header is divided into halves 
by an inverted U expansion piece, each 
d half being anchored at the middle point 
— of its length, so that from this poin 
it is free to expand in both directions, 
the weight being taken by long hangers. 

The whole of the steam valves are of Hopkinson's full-way 
type, and all valves above 6 in. diameter are being provided 
with bye-passes, Drain pockets are provided on both main and 


BaBcock & WILCOX BOILERS. 


Wilcox boilers arranged in one battery, and working at a 
pressure of 200 Ibs, above the atmosphere. Each boiler has a 
heating surface of 4,020 sq. ft., and will evaporate 
14,000 Ibs. of water per hour. 

Variable feed mechanical stokers are 
fitted throughout, as well as Babcock and 


designed to impart a superheat of from 
100° to 120? F. to the steam. 

With the exception of the dead-weight 
safety valves and the low - water alarm, 
which are of Turnbull make, all the 
mountings are Dewrance's, while, in ad- 
dition to the usual fittings, the boilers 
are provided with double blow-off cocks 
in series, duplicate feed valves, and fixed 
soot-cleaning gear. 

At the back of each stoker are fixed 
automatic dumping bars, so arranged that 
the ashes are discharged down a chute 
into a truck in the ash tunnel, at the end 
of which an elevator is provided. 

The remainder of the boiler house 
equipment for the first section of boilers 
consists of a 280-tube Green's economiser | l 
and two “ Rankine” feed-water filters. branch steam pipes, and these discharge through Geipel traps 

into the hot-well. The covering is the same as that used on 


All exposed portions of the boilers are covered to a depth Miss ER. 
of 2in, with magnesia non-conducting composition, bound the boilers, and is provided for both steam and hot-feed piping. 
F 
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Engines.—In order to drive the direct current exciting 
and local power circuit generators, of which there are about 
450 Kw. installed, three Belliss sete are provided, two each of 
300 B.H.P. and one of 75 B.H.P. These are all of the com- 
pound two-crank type, the largest sets running at 380 
r.p.m., while the 75 H.P. set runs at 500 r.p.m. They 
exhaust through two Klein grease separators into a Wheeler 
surface condenser placed in the engine room basement, an 
automatic atmospheric valve allowing them to exhaust into 
the atmosphere should the necessity arise. 

The engines driving the 700-Kw. sets are all of Tyneside 
manufacture, of the triple-expansion vertical inverted type, 
i. e., practically marine engines, fitted with governors and 
modified valve gear. The first of these was constructed by 
the Wallsend Slipway and Engineering Company, and the 
others by Messrs. Wigham, Richardson & Co. 

The three cylinders of the Slipway engine have diameters 
respectively 174 in., 284 in. and 48 in., with a stroke of 
36 in. 

They are steam jacketted throughout, and fitted with 
Corliss valves, all positively driven except the steam valves 
on the high pressure cylinder, om 
which are trip valves closed by 
spring dash pots and controlled 
by a chain-driven governor of 
the Proell type. The normal 
speed of the engine is 100 
rpm, and an Aspinall 
governor mounted on the 
rocking air-pump lever shuts 
off steam when the speed rises 
above 115. The fly-wheel, 
generator shaft and bearings 
are also supplied by the engine 
builders. The bearings are 
self - adjusting to provide 
against any want of align- 
ment of the shaft. Lubri- 
cation is provided by means 
of an oil pump, worked from 
the end of the shaft, and 
delivering oil under pressure 

through oil ways of special 
design. Water service is also 
provided for use in case of 
emergency, An expansion 
governor is provided which, 
when running, allows for 
adjustment by hand of 5 per 
cent. either way from normal 
speed. i 

The governor and fly-wheel 
specification provides that the 
engine shall not race or hunt 
under any conditions of load. 
The steady speed is not to vary 
more than 2 per cent. above 
or below the normal under any conditions of load, and the 
maximum variation of speed when the load is thrown off is 
not to exceed 5 per cent. 

The air pump is driven by a rocking lever off the high 
pressure crosshead, while the centrifugal circulating pump is 
placed in the basement underneath and driven by a direct 
current motor. 

The surface condenser is supported on the back framing 
of the engine columns, an automatic valve being provided, 
so that, in the event of the circulating water failing, the 
low pressure cylinder may exhaust into the atmosphere. 
The engine will, when on the atmosphere, drive the generator 
at full load (700 xw.), and will also in these conditions fill 
the specification as to governing and angular velocity. 

The three Wigham-Richardson engines are designed to a 
specification similar to that of the Slipway set so far as output, 
speed, atmospheric exhaust, angular velocity, governing, &c., 
are concerned. They are also self-contained, with surface 
condenser, direct-driven Edwards air pump, Aspinall’s 
emergency governor, and motor-driven centrifugal pump, 
but in other respects they present certain novel features. 
They have four cylinders (two low, pressure) of diameters 

19 in., 31 in., 84 in. and 34 in., with a 36-in. stroke. The 


four cranks are not set exactly at 90°, but are balanced on 
the Yarrow, Schlich & Tweedy system, the object being to 
do away with all vibration, and to secure even turning 
moment without the use of a heavy fly-wheel. 

The engine is controlled by a governor of the fly-wheel 
type (Stumpf’s patent) mounted direct on the crankshaft. 

Station Power System—The electrical system of the 
power station has been designed to give the maximum 
possible security against breakdown or accident, combined 
with the most simple arrangement consistent with this, 

All direct current circuits are supplied at 240 volts, and 
where the three-wire system is employed, the pressure is 
240 volts on each side. The direct current sets all generate 
at from 240 to 260 volts, and can be put on to any circuit, 

From the station power board separate circuits are run 
to the individual motor panels, each motor being controlled 
by its own panel ; these, in the case of the river pump, the 
air compressor and the circulating pump motors, are fixed in 
the centre of each buttress spacing, and are provided each 
with two single pole switches and fuses, ammeter, starting 
and regulating rheostats. All these panels are placed some 


WALLSEND SLIPWAY AND ENGINEERING CoMPANY's ENGINE COUPLED TO B.T.H. 700-K w. 


THREE-PHASE ALTERNATOR. 


12 in. from the wall, and are carried on hinged angle irons, 
so arranged that they can be swung from fa vertical to a 
horizontal position to allow for any examination or repair 
that may be necessary. 

Large Alternators.—These are of the three-phase type 
with revolving fields and stationary armatures, and were 
supplied by the British Thomson-Houston Company, 
Limited, Each machine is placed tandem to its engine, the 
field being mounted on an extension of the engine shaft 
24 in. in diameter. The armatures are arranged to slide 
parallel to the shaft on base plates secured to the founda- 
tions by bolte. 

The normal output of each generator is 700 Kw. at 5,500 
volts, the speed being 100 revs. per minute. The fields 
have 48 poles, thus giving a frequency of 40 cycles per 
second. The armature core is built up of punchings of the 
best soft grade sheet iron specially selected for high perme- 
ability and low hysteresis. They have been japanned before 
assembling, and are further insulated from one another by 
sheets of paper inserted to reduce the eddy current loss. 
Slots are punched on the inner side to receive the winding, 
which is held firmly in place by means of wooden wedges. 
The punchings are assembled with ventilating spaces at 


„ - ——:ñ SE . — 


Vol 49. Ne. 1,933, JULY 12, 1901.] 


THE ELECTRICAL REVIEW. 61 


——————.——— 


intervals to allow of a free circulation of air in direct contact 
with the core and winding. 

The armature winding consists of separately insulated 
former-wound coils laid in the slots and secured therein by the 
above-mentioned wooden wedges, the coils being completely 
insulated before being placed in the armature. The winding 
is so arranged that, in case of a burn-out, the defective coil 
can be readily taken out and another put in its place. There 
is one slot per pole per phase, and the shape of the pole-pieces 
is such that the wave shape approximates closely to that of a 
sine curve. 

The field poles are built of punchings bolted together, 
these punchings being of high permeability, thus reducing 
the energy required for excitation, also hysteresis and eddy 
current loss due to fluctuations in the magnetic flux through 
the poles caused by the reaction of the armature current are 
almost entirely eliminated. The poles are firmly secured 
to a cast steel ring supported by a cast steel spider mounted 
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armatures are drum wound, the windings consisting of inter- 
changeable copper coils set into slots in the periphery of the 
core and insulated therefrom with layers of specially prepared 
paper and linen. The commutators consist of segments of 
hard drawn copper insulated from each other by mica strips, 
and mounted on a cast-iron shell. The brushes are of carbon, 
provided with a flexible copper conductor connecting them 
to the brush-holders, thus entirely avoiding all sliding con- 
tacts between brush and holder. The field magnets are 
circular in form, with six inwardly projecting poles of mild 
steel, and are divided into two parts horizontally. The 
magnet coils are wound on separate formers, so that they can 
be readily slipped on or off. The bearings are of the self- 
aligning, self-oiling type, provided with oil rings. After a 
24-hours’ run at full load, the surface temperature of any 
part of the armature or field windings does not exceed 45? C. 
above that of the surrounding air. 

Motor - Generator. — This set was suppliel by Messrg, 
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on the shaft. The field winding consists of copper strip 
vound on edge, the successive turns being carefully insulated 
from one another and from the core. The normal exciting 
voltage is 240. Carbon brushes are used for the collector 
rugs. The commercial efficiency of the generators is not 
les than 95 per cent. at full load and 914 per cent. at half 
load, excluding the excitation, and the generators will carry 
an overload of 25 per cent. for half an hour without injury. 

The rise in voltage upon throwing off full non-inductive 
load does not exceed 74 per cent., and the temperature rise 
after a ten hours’ run at full load does not exceed 40? C. as 
measured by the thermometer. 

Direct Current Generators.—Each set consists of two 
100-Kw. generators supplied by the British Thomson- 
Houston Company, Limited, connected up tandem wise to a 
Belliss engine, the arrangement being such that the arma- 
tures are interchangeable. Each generator has an output as a 
shunt machine of 100 KW. at all voltages from 260 to 270 
at speed of 880 revolutions per minute, and as compound 
machines they give 250 volts at no load and 262 volts at 
fall load. The armature cores are of the slotted type, with 
special ventilating ducts to ensure low temperature rise, The 


Richardsons, Westgarth & Co., and is designed for use in 
both directions, that is to say, either for receiving alternating 
three-phase currents and delivering direct current, or vice 
versa. The set consists of one three-phase synchronous 
motor, wound for the full pressure of 5,500 volts, direct 
coupled to two continuous-current machines, each machine 
having an output as a shunt machine of 75 kw. when run- 
ning as a generator at 400 revolutions per minute, Each 
machine is shunt and compound-wound, and gives at full 
load 240 to 270 volts. The combined commercial efficiency 
of this set at full load and normal voltage and running 
either way is not less than 85 per cent. 'The temperature 
rise after 10 hours' run at full load does not exceed 72? F. 
above that of the surrounding air as measured by ther- 
mometer. | 

High Pressure Switchboard.—The high pressure switch- 
board was supplied by Messrs. Ferranti, Limited ; it con- 
sists of 17 panels, viz., six generator panels, one motor- 
generator panel, two meter panels, and eight feeder panels, 
and is suitable for working at 5,500 volts, three- 
phase. Each panel contains three fuses, three switches and 
three ammeters, and provision is made for disconnecting any 
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panel from the bus bar when alive by means of insulated 
tools. Bus bar voltmeter and synchronising gear in dupli- 
cate is provided at the top of the board. 

The two watthour-meters are required for measuring the 
respective outputs of the two companies. 

Low Pressure Switchboards.—The low pressure switch- 
gear consists of three boards, two being on the floor level, 
and one being in the switchboard gallery. These panels 
deal with the two 200-Kw. Belliss sets, the small exciter set, 
and the 150-Kw. motor generator. One of the boards on 
the floor level holds the main dynamo fuses, the compound- 
ing switches, and the field switches. "The main low pressure 
board is on the gallery and contains three sets 
of bus bars  viz.:—station power and lighting bus 
bars, exciting bus bars, and feeder bus bars. The 
station bus bars and exciting bus bars are arranged 
one on each side of the system, so that the station 
power and lighting circuits and the alternator 
exciting circuits are each operated quite independently at 
250 volts. In this way 
the exciting circuits are 
kept entirely distinct from 
anything else, thus greatly 
reducing the liability of any 
mishap to the excitation. 
Double throw switches are 
provided by which any 
generating set can be thrown 
on to these bus bars or on 
to the feeder bus bars. 
The feeder bus bars are con- 
nected through a watthour- 
meter panel to the feeder 
board, which is arranged 
for four sets of three-wire 
feeders, and also includes a 
traction panel for the supply 
of power to the shunting 
loco. in the yard outside. 

Test Pond.—A test pond 
has been constructed outside 
the station for the testing 
of the various generators. 
The arrangement consists of 
three plates of lead im- 
mersed in a brick pit filled 
with water. Each plate 
is separately suspended from 
a rope, passing over a pole 
carried on a wooden staging 
above the pit. 

Three windlasees are pro- 
vided at a safe distance from 
the pit by means of which 
each plate can be raised and 
lowered independently, and 
thus the load can be readily 
balanced and adjusted. Over- 
head wires connect these 
plates with terminals fixed 
on the wall of the switch- 
board gallery, from which 
temporary connections are made for testing any of the 
three-phase or continuous current generators, the pond being 
of sufficient capacity to absorb 1,500 Kw. at 5,500 volts for 
any length of time. 

Auriliary Molors.—The following auxiliary motors of 
Bruce Peebles & Co.'s make are provided in the station: 
Five centrifugal pump motors, each 20 H.P., at 800 
revolutions ; four barring gear motors, each 6 H. P., at 1,000 
revolutions ; one air compressor motor, 2 H.P., at 200 
revolutions ; one vacuum pump motor, J H.P., at 600 
revolutions; one stoker motor, 15 H.P., at 900 revo- 
lutions; one economiser motor, 2 H. p., at 700 revo- 
lutions ; one ash hoist motor, 6 H.P., at 600 revolutions ; 
one river pump motor, 15 H.P., at 350 to 700 
revolutions; one air pump motor, 40 H.., at 100 
revolutions. 


(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN GERMANY. 


I. 


THE immense variety and scope of the things seen and heard 
by the electrical engineers during the tour which came to an 
end last week, form the most eloquent testimony to the inde- 
fatigable efforts of our German hosts to instruct and enter- 
tain their guests; on the other hand, they render it almost 
impossible for us to convey an adequate impression of them 
to our readers. We shall endeavour, therefore, to select from 
the mass of information before us such facts and figures as 
appear to be of special interest, dealing with them approxi- 
mately in the order in which they were met with. 

The programme drawn up for our guidance was tightly 
packed, but little time being left for private enterprise, Our 
first visit was set down for 5 p.m. on Sunday—half-an-hour 
after our arrival in Hanover! The visitors were received by 


TYNESIDE.—FERRANTI HIGH PRESSURE THREE-PHASE SWITCHBOARD. 


members of the engineering staff, and conveyed by electric 
tramcars to the works of 


Messrs K ORTING BROS., HANOVER. 


[Historical Note. — The firm of Gebr. Körting, Hanover, was 
founded on November 1st, 1871, and the manufacture was restricted 
for the first few years to steam jet apparatus, such as undergrate 
blowera, injectors, &c. 

In 1875 the first branch office was opened, under the name of 
Körting Bros., at Manchester, and shortly after works were estab- 
lished in Philadelphia, U.S.A., under the name of L. Schutte & Co. 
The latter business is now carried on quite independently. 

In 1876 Mr. Körting constructed his now well-known compound 
or double-nozzle injector, which bas since been introduced all over 
the world, and of which more than 130,000 have been made. 

In the same year branch offices were established in Paris and 
Vienna, and later in Barcelona, Milan, St. Petersburg, and in nearly 
all civilised countries. i 

In 1876 Messrs. Körting commenced the manufacture of their 
now well-known gilled pipes for heating purposes; this branch of 
the business has since been developed to an enormous extent, and 
now forms probably the largest of the departments of the firm. 
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At about the same time Messrs. Körting commenced the manu- 
facture of gas engines on a small scale. The first engines were 
vertical engines, up to about 12 H.P. Messrs. Körting were very 
soon attacked for infringement of Dr. Otto's patents, and for many 
years the question was fought out in the German law courts until, 
on January 30th, 1886, the case was decided in Messrs. Körting's 
favour by the Reichsgericht, in Leipzig, the highest German court. 
Since then special attention has been paid to the development of 

engines. The business now has four departments:—(1) Jet 
apparatus; (2) heating and ventilation; (3) gas engines; (4) elec- 
tricity ; this last branch was taken up in 1893. 

Messrs. Körting have since established works in Vienna, Genoa 
and Moscow; the total number of their technical and office 
staff has increased to about 300, and there are more than 3,000 
workmen, of whom 2,000 are employed at the Hanover works.] 


Of Messrs. Körting's specialities, the heating pipes and all 
kinds of gilled and plain radiators were seen in the 
foundry and stores. Their injectors and ejector condensers 
are so well-known that they hardly need be mentioned, but 
Mere Korting’s gas engines and electrical manufactures 
are little known in England, and deserve some special notice. 
From the very beginning Messrs, Körting discarded the 
slide valve, which was generally used in the construction 
of all gas engines, and substituted special mixing 
valves which admitted gas and air always in the same 
proportion. They also introduced special igniters. The old 
method of governing gas engines soon proved insufficient. 


300 H.P., and four-cylinder engines 600 H.. These are the 
largest engines on the four-cycle system which the firm has 
built. One of them is shown in the foreground of our illus- 
tration of the works. The economy and thermal efficiency 
of these four-cycle engines exceed those of the best steam 
engines, as will be seen from the following figures, Small 
engines are, of course, less efficient than large ones. 


Consumption of gas Thermal 
per H. .-hour. efficiency. 


10-H.P. engines 25°2 per cent. 
25-H.P. „ ee 450 y 284 p 
50-H.P. „ (and above) 400 „ 31˙⁵ "n 

The above are the figures of efficiency in the engine, not 
counting losses in the manufacture of gas. 
With producer gas the results are as follows :— 


Engines Counting all losses 
only. in making the gas. 
10-H.P. engines .. 22 per cent. 13°3 per cent. 
25-H.P. PE i .. 242 » 153 „ 
50-H.P. » *. 28:5 - 199 „ 


These figures show that there is an enormous field for gas 
engines if only large engines can be produced at a reasonable 
cost, and this consideration induced Messrs, Körting to 
build an experimental engine on the two-cycle system, 
which engine was running in the large engine ball at the 
time of our visit, using producer gas. The engine has a 


SINGLE CYLINDER Two-CvycLE 400 H.P. Gas ENGINE. 


This method consisted in leaving out explosions altogether 

the engines were increasing in speed above the normal 
me Messrs. Körting introduced several new methods of 
governing their engines by regulating the energy of the 
explosion, and all their engines, as built at present, make 
explosions after every compression, but reduce the energy 
of the explosion by admitting varying volumes of explosive 
mixture. In this way great regularity is obtained, and this 
was absolutely necessary as soon as Messrs. Körting intro- 
duced their gas dynamos, ùe., gas engines coupled direct to 
dynamos, The introduction of these gas dynamos practically 
led to the manufacture of dynamos and electrical plant. A 
large number of small central stations in Germany are work- 
ing with Körting's gas dynamos, Corporations who owned 
their own gasworks were glad to utilise gas as a motive 
power, and a large number of Körting's gas engines are used 
for pumping towns’ water and for sewage works. The 
regularity of these engines is such that incandescent lamps 
can be worked direct from the gas dynamos without accu- 
mulators, and without flickering in the light. 

With the introduction of this kind of work the sizes of 
engines had gradually to be increased. . There was a time 
When a 60-H.P. gas engine was considered a large one, 
bnt when electricity was to be generated larger sizes were 
required, and the firm had to increase the power of their 
engines, Of the four-cycle type, gradually engines up 
€ 150 k.k. P. were built, Twin sets of these gave 


cylinder 550 mm. in diameter and a stroke of 960 mm.. 
and runs at 100 revolutions per minute. 

The engine is of the double-acting type, with cylinder 
closed at both ends, the piston rod passing through a stuffing 
box ; it is necessary, therefore, to artificially cool the piston 
and rod, for which purpose a cold water circulation is 
provided. The exhaust ports are in the middle of the 
cylinder, and are uncovered by the piston itself at the end of 
each stroke. The mixture of gas and air is admitted at 
either end by a lift valve driven from the crank shaft; 
separate double-acting pumps are provided for compressing 
the gas and air. The most interesting feature of the engine 
is the working cycle, in which the “scavenger” principle is 
utilised. At the end of the outward stroke after an explosion, 
the exhaust ports are opened and the burnt gases discharged : 
the admission valve then opens and admits a charge of air, 
which drives out the residual products of combustion. The 
exhaust ports are now closed by the piston on the inward 


stroke, and gas is admitted together with air; the admission 


valve closes, allowing compression to take place, and the gases 
are fired by electrical ignition devices, duplicated at both 
ends of the cylinder. To insure thorough mixture of the 
gases, and to prevent waste and premature ignition, the 
entering charge is caused to strike against a special baffle 
plate below the admission valve, which imparts a whirling 
motion to the gases. Governing is effected by varying the 
amount of gas admitted to the cylinder. 
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The results obtained with a 350-H.P. engine of this type 
by Prof. Meyer last year are as follows :— 

Working with producer gas, the engine gave at full load 
536 LH.P., the pumps absorbed 62 H.P., and the B. H. P., as 
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TRANSVERSE SECTION OF "Two-CycLE" ENGINE. 


measured by an electric brake, was 337 H.P., giving a 
mechanical efficiency of 71 per cent. The gas consumed (of 
calorific value 129 B.Th.U. per cb. ft.) was 58 cb. ft. per 
I.H.P.-hour, after de- 
ducting the power 
used by the pumps, 
and 81:5 cb. ft. per 
B.H.P.- hour. The 
corresponding ther- 
mal efficiencies were 
33:0 and 23:8 per 
cent. These high 
values would have 
been impossible if 
any sensible loss of 
gas occurred in the 
exhaust. 

The fly-wheel of 
the engine only 
weighs 8 tons, and 
the total weight does 
not exceed the weight 
of a steam engine 
with condenser of the 
same power. 

A four-cycle engine 
of the same power 
would have to have a 
cylinder 1,100 mm. 
in diameter. 

The results have 
proved satisfactory to 
such an extent that 
Messrs. Körting are 
now building larger 
engines of this type, 
and will shortly have 
ready &  500-B.H.P. 
engine. They are 
further constructing 
geveral twin enginesto 
give 1,000 B. H.P., which will be coupled direct to alternators. 
All these large engines are intended to be worked with blast 
furnace gases, and if the engines now in course of construc- 
tion prove thoroughly reliable and efficient, there seems to be 


no reason why even larger engines should not be constructed 
on the same principle. 

Messrs. Körting's electrical department is established in a 
separate works, in close proximity to their large works at 
Kórtingsdorf. They are building all kinds of dynamos and 
motors for continuous, alternating and three-phase current, 
and Messrs. Kórting have equipped many lighting and power 
stations in Germany, Italy, Austria and other countries, 


GLASGOW INTERNATIONAL EXHIBITION. 
1901. . 


III. 
IN view of the enormous importance to which the 
subject of gas production and utilisation is rapidly 
attaining, the following description of the producer 
plant, installed in connection with the Stirling 
boiler, referred to in our last issue, will be not without 
interest. 

The producer, of which we give a photographic 
view, as well as cross-sections in two planes, was made 
by Messrs. W. F. Mason, Limited, of Longsight, 
Manchester, under the Duff patents, and stands just 
outside the end of the boiler house. 

It is 12 ft. diameter x 11 ft. 6 in. high, and is 
capable of gasifying about 15 cwt. of coal per hour. 
The grate is formed of perforated cast-iron grids, 
set at an angle of 45°, through which the air is 
forced by a steam jet blower. 

The advantage of this grate over other types is that 
the air is evenly distributed threugh the whole massof the fuel, 
keeping an even temperature in the producer, and preventing 
the fire burning through in holes; the formation of the large 
masses of clinker which accumulate where a large volume of air 
is directed against one particular part of the fire isalsoavo:ded. 


+ 


I. E. E. IN GERMANY.—ERECTING SHOP IN Messrs. KóonTING'S WORKS. 
(Four-cylinder “ Four-cycle " 600-H. . Gas Engine in foreground.) 


The producer is continuous in working ; the ash falls from 
the inclined grates into the water trough, and is raked out 
from either end. The air is prevented from escaping by two 
steel girders across the trough which dip into the water, and 
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on which the brick lining of the producer is built. (The 
trough is not shown in the photograph.) 

There are two large coal-charging hoppers on the top of 
the producer, with poking holes situated round them for 
stirring the fuel. 

The producer is used for supplying gas to fire a water-tube 
boiler ; the economy in firing with gas is due to the possi- 
bility of burning a far cheaper class of coal in the producer 
than can be used with a hand-fired grate. 

There is also the advantage that the life of the boiler is 
increased, as an even temperature can be maintained by the 
gas in the combustion chamber of the boiler ; there is no 
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The boiler is of the well-known standard Economic” 
type, 8 ft. 94 in. diameter and 14 ft. 6 in. long, with two 
main flues, each 3 ft. in diameter, fitted with the firm's 
patent expansion joints. The shell is intended for a working 
pressure of 160 lbs. per square inch, and is double rivetted 
throughout, with treble-rivetted butt straps. There are two 
Galloway tubes in each flue, and 100 return tubes, each 3 in. 
in diameter inside ; 16 of these are stay tubes. A special 
feature, peculiar to the ** Economic" boiler, is the manner 
in which the return tubes are splayed at the fore end so as 
to permit of ready access to the interior between them. 
The grate is 6 ft. 6 in. long and has a total area of 32 


z 
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LE.E. N GERMANY.—PaRT SECTIONAL PLAN oF '"Two-cvycLE" KómgTING Gas ENGINE. 


need to open the doors periodically, so that the strains which 
the tubes in a water-tube boiler and the flues in a Lancashire 
boiler are constantly subjected to, when the firing doors are 
opened and a large volume of cold air is drawn in over the 
fuel, are not incurred. 

Next in order to the Stirling boilers comes the exhibit of 
Mess. Davey, Paxman & Co., who are showing a complete 
installation of boiler, superheater, economiser, and engine 

ving a dynamo, The intention is to carry out complete 
tests of the whole plant, from coal and water to, electricity, 
esi arrangements have been made expressly with that 


square feet; the normal output is 8,000 lbs. of dry steam 
per hour, without forcing. 

The superheater is erected by the side of the boiler. and 
is separately fired ; it consists of seven sections of horizontal 
U tubes, over a firing chamber 4 ft. long x 2 ft. 3 in. 
wide. The saturated steam from the boiler passes first 
through the lowest section, nearest to the fire; it is then 
led up to the uppermost section, and passes downwards step 
by step to the second section, from which it is led away to the 
steam range. The working temperature at the engine is 
650? F., corresponding to about 280? superheat. The 
economiser is so arranged that, while all the parts are 
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standard, various combinations can readily be made to give 
greater or leas superheat, with corresponding changes in the 
rate of delivery of steam. 
The economiser, which is of Messrs. Green’s usual type, 
having 120 tubes, with 1,200 sq. ft. heating surface, is 


The water trough is omitted from this view. 


Mason Gas PRODUCEB. 


intended more for the gases from the superheater than for 
the boiler flue gases, which are sufficiently cooled with- 
out it. 

The equipment of Messrs. Davey, Paxman's exhibit in the 
boiler house is completed by a Weir feed-water pump, feed- 
water measuring tanks, and a feed-water heater having a 
heating surface of 200 sq. ft., which receives the exhaust 
steam from the main engine. The latter will be described 
later on. 


Messrs. Penman & Co. exhibit four Lancashire boilers of . 


their usual type, each 30 ft. long by 8 ft. diameter, with 
two flues 3 ft. 3 in. diameter; the flues taper to 2 ft. 9 in. 
diameter at the ring next to the last one, which is parallel, 
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CROSS-SECTIONS OF Mason's GAS PRODUCER. 


and are constructed on the anti-collapse flanged seam prin- 
ciple, by which all rivet heads, double thicknesses, and edges 
of plates are removed from the action of the hot gases. 

The boilers are made of selected Siemens-Martin mild 
steel plates throughout. Each ring of the shell consists of 
a single plate; the longitudinal seame are butt strapped 
inside and out, and are rivetted together by means of four 
rows of rivets, and the circular seams are lap-jointed and 
double rivetted. The boilers are equipped with mountings 
of the highest class, and are intended for a normal working 
pressure of 120 lbs. per square inch. The grate bars are 
arranged so as to be rocked sideways by hand when it is 
necessary to break up the clinker—an operation which is 
very easily and efficiently done by this device. 


Dielectric Losses in Condensers.—In the Electrical 
World and Engineer for June 22nd, Mr. C. P. Steinmetz 
gives the results of some determinations of the loss of power 
in electrostatic condensers on an alternating current circuit 
which he has made upon a number of condensers at various 
frequencies and voltages, and as the subject of capacity in 
alternating current working has recently been very much in 
evidence, his conclusions will be very interesting to many of 
our readers. He finds that: (1) With a sine wave of impressed 
E.M.F. the current in the condenser is directly proportional 
to the impressed E.M.F. and to the frequency ; that is, the 
capacity of the condenser on an alternating current circuit is 
constant. (2) The loss of power in the condenser is, within 
the range of tests, proportional to the square of the 
impressed E.M.F.; that is, the power factor of the con- 
denger, at constant frequency, is constant and independent 
of the impressed voltage. (3) The power factor of the 
condenser does not seem to vary with the frequency : 
that is, the efficiency of the condenser appears to be 
independent of the frequency; or, in other words, 
the loss of energy per cycle is proportional to the 
square of the electrostatic field strength, but independent 
of the frequency, as far as can be seen. (4) The 
power factor of well-made condensers is extremely low, 
averaging about 005, or the efficiency is about 
99:5. The actual efficiencies he obtained varied between 
99:625 per cent, and 99°325 per cent., so that the 
condenser is one of the most efficient pieces of appa- 
ratus known. As regard the existence of a true dielectric 
hysteresis, he believes such a phenomenon exists, but is under 
the impression that at least a very large part of the observed 
loss is not due to hysteresis, but is due to traces of air which 
are still occluded in the dielectric of the condenser, and is 
caused by mechanical motion of the air molecules under the 
influence of the alternating electrostatic stress. 


The Talking Searchlight.—Dr. Simon has described 
before the German Zlektrotechnischer Verein some experi- 
ments he has made with his interesting apparatus (already 
noticed in the ELECTRICAL. REVIEW) for transmitting speech 
through the beam of a searchlight. In his experimental 
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apparatus an Aron arc lamp (with mercury electrodes 
in vacuo) was impressed with speech vibrations in the well- 
known way adopted by Simon, Duddell, and others. The 
light rays from this lamp were converted by lenses into 8 
parallel beam which at some distance was converged by 
another lens upon a very sensitive selenium cell. The 
selenium cell was in series with a battery and a choking coil, 
and the receiving telephone with a condenser was conn 

in shunt with the selenium cell. Speech impressed on the 
arc was distinctly heard in the telephone connected to the 
selenium cell. ‘The distance over which the speech was 
transmitted is not given, and probably was only a few feet. 
The experiment, however, shows that this novel method of 
wireless telephony is practicable. 
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ELECTRIC TRACTION NOTES. 


(Continued from page 58.) 


Darlington,—The T.C. has decided to purchase the 
present tramways from the Imperial Tramways Company, together 
with a prov. order for the construction and working of electric 
tramways, also to spend £12,000 on the extension of electric 
lighting plant to provide sufficient energy for working 20 to 30 


tramcars. 


Dysart.—The T.C. has appointed a committee to confer 
with Kirkcaldy T.C. with a view to the extension of the Kirkcaldy 
tramway scheme so as to include Dysart. 


Glasgow.—A draft copy of the balance-sheet for the past 
year has been submitted by tho Tramways Sub-committee. The 
year ends with May 31st last. The result of last year's working 
when compared with the previous year’s operations is as follows :— 


1900 —1. 1899—-1900. 

Revenue se 5e 5 o. 489,460 8 7 £467,965 10 11 

Working expenses .. 4 .. 371,705 7 1 844,721 11 8 

Gross balance .. . £117,764 1 6 £125,248 19 8 

This gross balance has been expended as follows :— 

Rent of Govan and Ibrox tramways ai .. £5,057 14 7 
Interest on capital - xs bx T .. 88,979 0 0 
Sakn ona - . vs s s ; 19,470 18 4 
Depreciation written off capital zs .. 29,768 16 7 
Payment to common good .. ee Vs .. 132,500 0 0 
£105,766 4 h 


Transferred to general reserve fund .. es 11997 17 
„„ 
117,764 1 6 


The decrease in gross balance is £7,479 188. 2d., although 
there isa big increase in the revenue; it is accounted for by the 
fact that horse provender rose considerably throughout the year, 
and by the increase in local aud Imperial taxes. The net 
balance shows a decrease of £34,570 15s, as compared with last 
year, due largely to increased interest and sinking fund charges 
on account of change from horse to electric haulage. 


Horse. Electric. 
Trafüo receipts .. ..  ..  .. 8404014 18 8 £80,958 4 7 
Other receipt . 446210 1 184 0 8 
Working expenses — ..  ..  .. 28 96,428 4 6 
Percentage of expenses to receipts.. 82% 46 9 
. June 1st, 1900. June lst, 1901. 
Capital account .. 987,088 9 41, 798,981 8 1 


Depreciation written off capital since 1894 amounts to 
£153,796 11s, 8d. The total amount borrowed for capital purposes 
is now £1,680,732 0s. 1d., of which £846,000 has been borrowed this 
year, The total capital expenditure this year amounts to 
£886,659 188. 11d., and it was mainly spent in connection with the 
conversion of the system from horse to electric traction. 

The threatened strike of drivers and conductors on the Corporation 
system did not occur on Saturday last, as a sub-committee had 
announced the Corporation’s intention of resuming the older 


system of a nine-hour day, and 30s. a week for men with three years? 


&rvice, and also possessing a certificate as motor-man. The men 
were still discontented, and re-drafted their petition requesting a 
direct answer by the 10th inst. 

The electric cars were on 1st inst. placed on the Mount 
Florida route, so that the whole of the horse cars on the route 
between Mount Florida and Maryhill are now withdrawn. 


Isle of Man,—The Clerk of the Rolls has approved of a 
scheme submitted by Mr. W. H. Walker, liquidator of the Isle of 
Man Tramways and Electric Power Company, Limited, for the sale 
of the properties of the company by tender. The properties are now 
being offered in three lota, Lot 1 comprising the Douglas and Laxey, 
the Laxey and Ramsey, and the Sneefell mountain electric tramways 
and the houses, &c., connected therewith. Lot 2 comprises the 
Douglas Bay horse tramway and the Upper Douglas Cable Tram- 
a horses, sheds, &c. Lot 3 consists of Lote 1 and 2 
combin 


Kidderminster, —The Kidderminster—Bewdley light 
railway order is to be confirmed by the Board of Trade, with certain 
E which were agreed to before Mr. Hopwood, on 

y. 


. london, —The Highways Committee reported at a meet- 
ing of the London County Council on Tuesday that the preparation 
of the specifications and plans in connection with the conversion 
of the three South London tramways first to be put in hand was 
being proceeded with ae rapidly as possible. The work of recon- 
structing the tramways would occupy considerably less time than 
the erection of the generating station, and it had occurred to the 
Committee that pending the building of the station the transforma- 
hon of the tramways should be pressed on with the utmost despatch, 
and temporary arrangements made for obtaining a supply of energy 
for working the cars. It had been ascertained that the South 
London Electric Supply Corporation, whose generating station is 
near the Loughborough Junction Station of the South-Eastern and 
Chatham Railways, would be willing for the Council to erect a 
temporary building on the company's land there, and to place 


therein two 2,500-H. p. continuous current sets of electric gene- 
rating plant and auxiliaries, and also to place temporarily in the 
company's boiler house two of the Stirling boilers for the supply bf 
which the Council has already entered into a contract. Both the 
generating plant and the boilers would be removed to the main 
generating station to be erected by the Council for the purpose of 
the electrical working of the whole of its tramways south of the 
Thames. If this arrangement were entered into, it was estimated 
that the cost to the Council, over and above the prime cost of the 
engines, boilers, &c., would be about £10,000, but this would be 
more than met by the profit from the electrical working of the 
tramways being accelerated. The company was willing that the 
generating plant referred to should be worked by a staff in the 
employ of the Council and the company supplying steam-powcr 
and being paid at the rate of 1:4d. per unit of current generated. It 
was estimated that the cost of working the lines under this tem- 
porary arrangement would be 4d. per mile more than if the Council 
were in a position to commence the working of the tramways from 
its own generating station as soon as they have been recon- 
structed; but, even taking this into account, the extra profits 
arising from the substitution of electrical power for horse-power 
on the first three lines would probably be £25,000 a 
year. It therefore appeared that the arrangement suggested 
above would be of distinct advantage to the Council. 
The report proposed that, should it be found advisable, the above- 
mentioned arrangement should be made to apply to the recon- 
struction for electric traction of the tramways between the Elephant 
and Castle and Greenwich, and to the transformation of other and 
shorter lines. It was hoped very shortly to settle the forms of speci- 


. fications and contracts for these works in order that tenders might 


be received early in October. The Committee, therefore, recom- 
mended the Council to enter into an agreement with the company 
in accordance with the terms of theabove report. After a brief dis- 
cussion, the recommendation was adopted. 


Manchester — The tramway deadlock between the 
authorities of Manchester and Salford continues. The matter was 
discussed by both Councils at their respective meetings on Wed- 
nesday last week. The Manchester Tramways Committee expressed 
themselves as perfectly prepared to reopen negotiations, given the 
principles that neither Corporation should make a profit within the 
boundary of the other, and that they should have an adequate ser- 
vice on the lines to be worked by Salford within the city. At the 
Salford meeting a resolution was carried also with a view to an 
equitable and amicable settlement of the terms. 

The Corporation last week commenced to run electric cars 
along Rochdale Road. The 4d. service to the Grove Inn, on the 
Bury New Road, has been a great guccess. 


Mitcham.— The U.D.C. has been granted a light railway 


order, subject to approval of the draft which is being examined by 
a committee. 


Oldham.— The Tramways Committee recently notified the 
Bury, Rochdale and Oldham Steam Tramway Company that their 
services would not be required beyond October next. This was in 
answer to the company’s inquiry as the whether the Corporation 
would require the lines to be worked by the company beyond the 
expiration of the lease. The question of a charge of 2d. per unit 
proposed to be made by the Electricity Committee for the supply 
of energy for traction which was thought to be excessive was dis- 
cussed, and it was decided to ask for a reconsideration of the charge. 
An inspection has been made of a design of combination car (i.e., 
open at each end aud the middle portion enclosed), and also 
consideration has been given by the Committee to the question of 
additional motor equipment for the cars now in use and on order. 
It was decided on the advice of the electrical adviser to fit the 12 
cars on order with Dick, Kerr & Co., Limited, with double bogies of 
equal sized wheels, and each axle to be motor driven, at certain addi- 
tional cost mentioned. The question relating to the combination 
cars was deferred. The tender of Dick, Kerr & Co. for the supply 
of tramway rails and fish and sole plates was accepted. The 
borough surveyor has been instructed to prepare a plan showing a 
tramway loop line at the corner of Glodwick Road and Lees Road, 
and to proceed with the equipment of the old tramway routes from 
Hollinwood to Waterhead, and from Hathershaw to Royton. The 
Crossbank Parish Council have asked the Committee to favourably 
consider a scheme for running electric tramsin a circular route from 
the terminus at Leesbrook to that at Waterhead. | 


St. Helens.—The question of using pneumatic guards 
for the electric cars has been raised in the Council chamber, and the 
matter may be brought before the company. 


Southend.—The municipal electric tramways have been 
inspected by B. of T. officials. Itis expected that they will shortly 
be running. 


Southport,—The first annual report of the working of 
the Southport electric tra:nways has been issued; 5 miles of single 
and 24 miles of double track have been at work, and 208,756 car 
miles bave been run. 1,513,354 passengers have been carried. The 
receipts have been £7,568 17s. 7d., and the expenditure, including 
interest, £7,487 12s. 1d., leaves a profit balance of £81 5s. 6d. 


Stourbridge.— The British Electric Traction Company 
Company have completed their line from Lower High Street, Stour- 
bridge, to a point in the Hagley Road, and on 4th inst. it under- 
went inspection by Colonel Yorke, R.E., of the Board of Trade. 
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West Bromwich.—Arrangements have been completed 


fop the purchase by the Corporation of the tramways; £5,500 
is to be paid to the Birmingham and Midland Tramways 
Company, Limited, and £32,000 to the South Staffordshire 
Tramways Company for the lines belonging to these companies 
within the borough. A further sum, to be ascertained, is to be 
paid to the latter company as compensation for loss of rent under 
the terms of their lease to the lessee company. 


West Riding,—Plans and report for two alternative 
schemes for an electric branch railway to Slorthes Hall Asylum 
have been drawn up by the surveyor to the West Riding County 
Council. The vost is placed at between £16,000 and £17,000. 


d details are being drawn up before the scheme is proceeded 
with. 


Wigan.—The negotiations between the E. L. and T. Com- 
mittee and the District Tramways Company for the purchase of the 
tramway system have for the time been broken off. It is likely that 
they will shortly be resumed, and the Corporation acquire the 
property. 


Woolwich.—The M. B. C. has consented to the proposal 
of the London County Council to construct a tramway from New 
Cross to Eltham, and has undertaken to pay one-third of the cost 
of street widenings in the borough, subject to the L.C.C. extending 
the tramway to the Herbert Hospital. The total cost of the 
widenings will be about £11,500. 

The Light Railway Commissioners on Tuesday, 2nd inst., held an 
inquiry at William Street, Woolwich, in respect to the application 
of the Auxiliary and Light Railways and Tramways Company, 
Limited, for a line from Woolwich to Eltham, which application 
the M.B.C. opposed. Later iuformation says that the scheme 
promoted by a company to construct an electric tramway between 
Woolwich and Eltham has not been proceeded with. It was 
opposed by the local authorities and the L.C.C. 


Worthing.—The Council requires a lot of convincing 
that it is in the wrong in opposing all ideas of electric traction for 
Worthing. A Committce has gone so far as to recommend the 
Council that if trams are to be introduced they must be under muni- 
cipal control. The discussion on this recommendation led to 
speechifying from men anxious to continue the slow-coach 
policy of no trams which will make Worthing rank far behind other 
seaside resorts in respect of public convenience. We trust that when 
the Council discusses the matter again shortly, its members will 
have set their prejudices aside, and will be prepared to take a forward 
step for the benefit of the town and of the many thousands of 
visitors with whom it is a place of holiday resort. A little inquiry 
in other towns should soon dispel the fallacy under which Councillors 
now labour. 


TELEGRAPH AND TELEPHONE NOTES. 


An Inventors Tragedy.—A correspondent sends us 
the following: —“ An endeavour is being made in France to get a 
consideration of the case of the inventor Mimault by the Postal 
Telegraph authorities. At the present moment this unfortunate 
man is earning a precarious livelihood as street sweeper in Cayenne. 
The story of his life is one of the saddest of the many sad histories 
that are associated with great inventions. In 1886 Mimault 
entered the service of the Postal Telegraph Department, and 
worked in daily contact with young Baudot, the successful inventor 
of the marvellous Baudot telegraph apparatus. Mimault was a 
most intelligent and enthusiastic worker, and soon made very con- 
siderable progress in the technical side of his profession. After a 
long series of experiments carried out at his own expense, he suc- 
ceeded in producing an apparatus for the simultaneous multiple 
transmission of telegrams by using only one wire. He patented his 
invention, and endeavoured unsuccessfully to induce the adminis- 
tration to adopt it. Shortly after this Baudot produce a multiplex 
telegraph apparatus founded upon the same principles as those of 
Mimault’s invention, and Baudot’s invention was taken up by the 
Postal Administration. Mimault immediately accused Baudot 
of the theft of his idea, which, he said, he had confided 
to him. An action at law was taken and was success- 
ful, but on appeal the decision was reversed. Mimault 
wished to carry his case to the Cour de Cassation, but was persuaded 
by the Administration to forego the intention. In 1887 he applied 
fora further sum of money from the Department, but was refused. He 
associated this refusal in some way with the Director of the Superior 
School, M. Reynaud, and one day he lay in wait witha revolver, and 
as M. Reynaud left the school, shotat him and wounded him mortally. 
For this mad act he was condemned to 10 years’ penal servitude 
and 20 years’ expatriation. He has now finished the penal servitude, 
and is working as above described at Cayenne. The movement we 
have referred to has for its object to obtain his pardon, so that he 
may return to his native land.” 


Brussels Telephones.—The placing of the wires of the 
Brussels telephone system underground has been an undertaking of 
much difficulty. The administration of the telegraphs department 
who had charge of the undertaking had in reality to construct an 
entirely new system. The conductors, protected by lead piping, 


are placed in conduits, and the entire work has cost for a system 
of 32 kilometres a sum of about 1,350,000 fr.—500,000 fr. for the 
conductors and 850,000 fr. for the conduits. The new exchange is 
situated in the centre of the city, and connects its subscribers by 
means of 92 cables, each capable of serving 200 subscribers. With 
commendab!e foresight the administration has provided for the 
exigencies of the service for the next 20 years. The exchange as 
at present installed can only serve 13,000 subscribers, but there will 
be no difticulty in installing new switchboards as they may be 
required. The Belgian Government in placing the wires under- 
ground had two objects in view—the removal of the different 
causes which in the overhead system deprive subscribers from time 
to time of the use of their apparatus, and which entail on the part 
of the administration heavy expenditure for repairs. The effects 
of induction will also be obviated, while the use of a double wire 
will be an appreciable improvement. It should be mentioned that 
it is only tbe wires of the metropolitan area that have been placed 
underground, the suburban wires being still overhead. Our corre- 
spondent states that it is hoped, in view of the economy resulting 
from the use of an underground system, that a reduction in the 
present subscription rates may be introduced at an early date. 


Telegraphists Interview Lord Londonderry.—On 
July 9th, at 12.30 p.m., in his Deputation Room at the General Post 
Office, the Postmaster-General received a deputation of telegraphists 
for the purpose of discussing the alleged“ breach of faith” with 
regard to the maximum of that class. Lord Londonderry was 
accompanied by Sir George Murray, and the deputation consisted of 
Messrs. R. H. Davis, S. W. Belderson, and C. H. Garland. In his 
opening remarks Lord Londonderry said he was not prepared to 
discuss the general question of wages, but a very serious allegation 
had been made against his predecessors with regard to this matter, and 
he felt compelled to clear it up. Mr. R. H. Davis opened the case 
for the men, aud read a lengthy statement which recapitulated 
many of the arguments which have already been adduced in the 
columns of the ELECTRICAL Review, and criticised at some length 
the last communication of the Postmaster-General on the subject. 
Sir George Murray said that so long asthe £190 class existed it 
could not be contended that there was no prospect of £190, anda 
lengthy discussion ensued on the interpretation of the words “ pros- 
pect of attaining £190," in which Mr. 8. W. Belderaon took part. Mr. 
Garland said they did not wish it to be understood that they had a legal 
contract, but waiving the que.tion of legality there remained the 
moral obligation to fulfil the regulations laid down on entry. In 
all other departments of the Civil Service the regulations were 
regarded as the charter of engagement, and any alterations made 
always carefully safeguarded the rights of existing holders, In the 
appointments of statutory officers by County Councils and local 
authorities, provision was always made that any alteration which 
was detrimental to the interests of those officers already employed 
was accompanied by compensation to them. He contended that. 
“the prospect of £190," on the Postmaster-General’s own show- 
ing, meant something which was at least “humanly possible," 
and he cited cases to prove that under existing conditions it was 
impossible to attain to £190 within the span of a human life. Sir 
Geo. Murray suggested that an epidemic among the senior clerks 
might open up a prospect, and Mr. Garland replied that he was pre- 
pared to admit the possibility under such circumstances, and if the 
“ prospect" held out to him had said “subject to an epidemic 
occurring," he could treat the matter not as a serious “ breach of 
faith" but as a huge joke. Passing on to the recommendation of 
the Tweedmouth Committee that £160 was sufficient pay for sn 
operator, he said this recommendation must be interpreted in the 
light of the evidence upon which it was founded, and he cited Bir 8. 
Walpole and Sir H. C. Fischer to the effect that such a maximum 
must be accompanied by a more liberal system of promotion. Asa 
matter of fact the official figures proved that there had been an 
actual deterioration of prospect of promotion since thé Tweedmouth 
Committee’s report. After some further discussion the deputation 
withdrew, Lord Londonderry promising to communicate his decision 
at a later date. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 

Latakia-Cyprus oe ee ee ee es es June 20, 1899 oe ee 
Para-Maranham es ee ee ee ee March 1, 1900 oe es 
Singaradya-Ampenan ee ee eo ee ee July 8, 1901 * 
Basseterre-Les Saintes 8 ae .. June 29, 1901 . 

LANDLINES :— 
Cayenne-Pinheiro zá . April 20, 1901 
Pekin-Kalgan i s "n .. June 14, 1900 
Maimatchin-Kalgan .. «i « .. June 90, 1900 


Bolama Bissao 


js - .. July 4, 1901 
San Domingo landlines 


` July 9, 1901! 


The Telegraph Wire Export Trade. — The month of 
June proved to be one of the quietest so far this year as regards the 
export trade of this country in telegraph wire and apparatus con- 
nected therewith. The value of the shipments only amounted to 
£96,048 as compared with £245,333 in May last and £47,994 in 
June, 1900. Taking the six months ending with June, however, the 
year has been one of the most active on record. The value of the 
exports during that period is returned at no less than £1,719,360, 
as contrasted with £1,459,710 in the corresponding half of 1900, 
and only £501,673 in the first six months of 1899. 


The Pacitic Cable.—The Earl of Ranfurly, the 
Governor of New Zealand, in his speech at the opening of Parlia- 
ment last wcek, said that the commencement of the construction 
of the Pacific cable was an accomplished fact; the contract had 
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been signed, the Board of Advice had been formed, and the work of 
laying the cable was progressing. This Imperial work would be 
advantageous alike to the Colonies and the Mother Country. 


Wireless Telegraphy.—The Morning Post Washington 
correspondent says that the U.S. Department of Agriculture will 
begin exhaustive experiments in wireless telegraphy this month 
under the direction of Prof. Fessenden, of the Department's staff of 
experts. Prof. Fessenden has made some great improvements on 
the Marconi system, but his methods are kept a profound secret, 
because the Government cannot patent any discovery of its own. 
Wireless messages by the Fessenden system can be sent 50 miles 
over broken country and 150 miles over water. The crucial test 
of the system will be made off the Atlantic coast in the presence of 
naval officers.” 

While on her way towards Liverpool on Friday last the Cunard 
liner Lucania picked up broken signals from the Marconi station at 
Crookbaven, on the south-west coast of Ireland, at 2.10 p.m. At 
2.95 p.m. they became coherent, and the first message was sent out 
from the ship at 2.30 p.m., the distance at this time being about 
43 knots west of Browhead. Communication was maintained with 
Crookbaven until Roche's Point, at which a temporary station is 
being fitted, was picked up. Communication was next established 
with Rosslare, on the south-east cost of Ireland, when about 44 miles 
distant, and signals were exchanged with the operator until the 
station had been left behind 40 miles. Holyhead was picked up at 
a distance of 40 miles, and messages continued to be sent through 
that station until it was left behind 38 miles. 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Amsterdam,—September 2nd. H. M. Consul at Amster- 
dam states that tenders are invited by the Municipality of Amster- 
dam for the supply of “ electrical tram-carriages arranged for above- 
ground supply of electricity, and for about 5,000 tons of grooved 
mails for tramways, with necessary appurtenances.” Particulars may 
be obtained from the Director of the Municipal Tramways, Nieuwe 
Achtergracht, No. 164, Amsterdam. 


Aston Manor.—July 25th. The Council wants tenders 
for electrical plant (gas engines and dynamos, motor transformers, 
switchboard, battery, cables, wiring, &c.), for wiring a fever hospital 
ind a amall-pox hospital. See Official Notices to-day. 


Birkenhead,—July 16th. The Corporation wants ten- 
ders for 15 electric car bodies, also equipments, trucks and trolleys. 
Bee “ Official Notices” June 21st. 


Blackburn.—July 29th. The T.C. wants tenders for 
three triple-expansion 775-Kw. steam dynamos. See “ Official 
Notices” to-day. 


Bradford.—July 3 Ist. The Corporation wants tenders 
for 100 electric cars. See Official Notices to-day. 


Brecon.—August 5th. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
st Talgarth. See “Oficial Notices June 28th. 


Cleekhegton,—July 18th. The Council wants tenders 
for Lancashire boilers, economiser, condenser, pumps, Meldrum’s 
famaces, balancers and boosters, battery, cables, switchboards and 
travelling crane. See Official Notices June 28th. 


Darlington,—July 16th. “Free” or “assisted” wiring 
oe are wanted by the E.L. Committee. See “ Official 
otices June 21st, 


Dartford.—July 24th. The Council wants tenders for 
D.C. meters and cut-outs. See “ Official Notices July 5th. 


Dundee,—August 5th. The Gas Commissioners want 
1 for condensing and cooling plant, electrically and steam 
anden pumps, feed heaters, &c., for the electricity works. See 

cial Notices ” to-day. 


QE - July 18th. Tenders are being invited until 

5 5 inst. by the French Post and Telegraph authorities in 

di A the supply of 280 tons of copper wire. Tenders are to be 

a le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
e de Grenelle, Paris, whence particulars may be obtained. 


Gravetend,—July 30th, The T.C. wants tenders for 

Meri — boilers, piping, engines, dynamos, balancer, boosters, 

vell eps mains, lamp poste, battery, meters, cranes, destructor, 
water lifting apparatus. See Official Notices to-day. 


Greenock.—July 17th. The Police Board wants tenders 


for surface condenser i 
: &. f 
" Oficial! Notices“ Jul i 2 and fan for induced draught. See 


Hammersmith. —July 17th. The Council wants six 
50-Kw. transformers and a quantity of electricity meters. See 
„Official Notices to-day. 


Hapton (Lanes.).—July 31st. The Clerk to the Parish 
Council is inviting tendera for the electric lighting of the township 
from September next to the following April. 


Holland.—September 2nd. The municipal authorities 
of Amsterdam are inviting tenders until September 2nd next for 
the supply of 5,000 tons of steel tram rails, with accessorics, re- 
quired for the municipal electric tramways. Particulars may be 
obtained from, and tenders are to be sent to, Le Directeur des 
Tramways Municipaux, Nieuwe Achtergracht, 164, Amsterdam. 


Kearsley.— August 1st. The U.D.C. wants tenders for 
tramway poles, section boxes, overhead line, &c., for 1j miles of 
tramway. See "Official Notices " to-day. 


Kirkealdy.—July 20th. The Corporation wants tenders 
Pa feeders, mains, road work, and arc lamps. See Official Notices 
une 28th. 


Lancaster.—July 22nd. The Corporation wants tenders 
for water tank, electric pumps, condenser, piping, &c., for the clec- 
tricity works. See ''Official Notices " to-day. 


London.—July 23rd. The L.C.C. wants tenders for 
bilera, pumps, cooking apparatus, and electric lighting installation 
(exclusive of generating plant) for Horton Asylum. See Official 
Notices " July 6th. 


Manchester.—August 14th. The Electricity Committee 
wants tenders for H.T. switchboards, exciter and auxiliary 
switchboards for the Stuart Street generating station, also high and 
low tension boards for sub stations. See our Official Notices“ 
to-day. 


Mansfield.—July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, 200-K w. steam 
generators, motor transformers, condensing plant, switchboard, 


battery, crane, mains, arc lighting, meters, and workshop equip- 


ment. See Official Notices June 7th. 


Pontypridd.—July 23rd. "The Guardians want tenders 
for electric lighting at the Union Workhouse, Infirmary, and other 
buildings. Particulars from, and tenders to, Mr. W. Speckctt, 
Clerk, Union Offices. l 


Poplar.—July 24th. The Electricity Committee wants 
tenders for high tension continuous current transforming plant, and 
switch gear; also for a year’s supply of arc lamp carbons. See 
“ Official Notices ” to-day. 


Spain.—July 26th. The Spanish Ministry of Industry 
and Public Works in Madrid are inviting tenders until the 26th 
inst., for the construction and working of an electric tramway 
between El Santuario de la Yedra and the station at Balza (pro- 
vince of Jaen). Particulars may be obtained from, and tenders are 
to be sent to, El Ministerio de Agricultura, Industria, and Obras 
Publicas, Madrid. ; 


Spain.—July 30th. Tenders are being invited until the 
30th inst. by the Spanish Ministry of Public Works in Madrid, for 
the construction and working of an electric tramway between Cadiz 
and San Fernando with a branch to La Carrara. Particulars may be 
obtained from, and tenders are to be sent to, El Ministerio de 
Agricultura y Obras Publicas, Madrid. 


Spain.—The municipal authorities of Lepe (province of 
Huelva) have just invited tenders for the concession for the electric 
lighting of the town during a period of 20 years. 


Stepney.—July 18th. The Borough Council wants 
tenders of steam and other pipe works, paper cables, conduits, &c. 
See Official Notices" June 28th. 


Yarmouth,—July 27th. The Corporation wants tenders 
for poles, brackets, wire, insulators, overhead equipment and rail 
bonding; battery, switchboard andi booster; also cables and joint 
boxes, for the electric tramways, Sec “ Official Notices " to-day. 


| CLOSED. 
Aberdeen.—The Town Council has accepted the tender 


of Messrs. Wm. M'Kinnon & Co., at £3,781, for the structural iron 
and steel work in connection with the Ferryhill Electricity Works, 


Barking.—We give below a list of the tenders submitted 
to the U.D.C. for condensing plant, that of Messrs. Allen being 
accepted including a Koppel Tower. Several firms sent in alternative 
tenders for steam driven plant, but thefigures we print are only 
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for electrically driven plant, according to specification. The cooling 
tower 1$ Open type, low lift, natural dranght :— 


Name. Particulars. " Total. 
£ 
Arthur Koppel, 27, Clements Natural draught tower 905! 1.385 
Lane, E.C. Condensing plant 1080, '' 
Messrs. Allen &. Son, Bedford. Koppel tower .. vs £905 
Condensing plant 9.065 
Edward's pump 13 1.750 j 
Baker separator 85 
Klein Engineering Company, Natural draught tower 8771! 2088 
o Market Street, Man- Condensing plant 3,688) * 
chester. 
Messrs. Mirrlees, Watson Condensing plant 3,148) 9. 488 
Company, Glasgow. afterwards corrected to 1,728 - 2.068 
Koppel Tower.. . 610) ^ 
Wheeler Condensing Com- Tower m - 878 | 9,574 
pany, Queen Victoria Street, Condensing plant .. 1,696 j 
WorthingtonPumping Engine Tower .. a ea 920! 2.786 
Company, Queen Victoria Condensing plant .. 1,816 , 
Street, E.C. 
Pulsometer Engineering Com- Condensing plant only 1,744 1,744 


pany, Nine Elms Ironworks, 


Messrs. John Fraser & Co., 
Millwall. 

Messrs. Doherty & Donat, 
Manchester. ‘ 


Evaporative E. condensing plant 2,875 
Tower only .. s 490 490 
Engineer's estimate £2,000. 


Chatham.—The following is a list of tenders sent in to 
Messrs. Harrap, Hewitt & Duffield’s specification for the electric 


lighting of the premises of Messrs. G. H. Leavey & Co., Limited, 
Chatham :— 


Messrs. Chard & Co., London (accepted) £439 14 
Mr. Thomas King, Maidstone - ix 412 15 
Messrs. Claud Hamilton, Limited, Glasgow 466 12 
Messrs. Chapman & Co., Chatham s iue is 492 10 
Messrs. Rawlings Bros., Limited, Blackheath.. ee 546 0 


Monmouth.—The Town Council has accepted the tender 
of Messrs. Siemens Bros. & Co. for electric lighting work at the 
Grammar and High Schools at a cost of £443. The firm has under- 
taken to replace 1,050 yds. of defective high tension mains. 


Nelson.—We give below particulars of tenders which have 
been submitted to the Corporation for electrical plant, and in some 
cases the accepted ones are indicated. Mr. W. A. Fraser is the 
borough electrical engineer :— 


STEAM Dynamo (Engincer's Estimate, £2,100). 


Stafford,— Messrs. Siemens have accepted the tender of 
Mr. Thomas Godwin, builder, of Hanley, the amount being £5,000, 


for eying the foundations of the buildings of their new electrical 
works. 


l London.—The London County Council on Tuesday con- 
sidered the following tenders for the supply of steam, feed and 


other piping required in connection with the new high pressure 
boilers at the Western pumping station :— ELE 


Mechan & Sons (accepted) 85 - .. £2,605 
Aiton & Co. aus "e kis : a .. 2,770 
Wenham & Waters, Limited iR 2,790 


Sir Hiram Maxim Electrical Engineering Com- 


pany, Limited i za - 2,888 
The Lighting Corporation, Limited 8,256 
Babcock & Wilcox, Limited .. irs «s .. 9,908 
General Engine and Boiler Compan as .. 8,375 


John Cochrane .. ET d EM - .. 8,400 


NOTES. 


Obituary.—The death is announced of Mr. Albert H. 
Johnson, an American railway magnate, who was interested 
in the Baker Street underground electric scheme. He was 
connected with a New York syndicate which had extensive 
designs on London electric traction schemes. Death was 
due to heart disease. 

We regret to record the death of Prof. P. G. Tait, who 
had for over 40 years occupied the chair of Natural 
Philosophy at the Edinburgh University. He was 70 years 
of age, and it seems that he had never been able to recover 
from the shock received when his son died out at the war 
early last year. He was the writer of many important 
scientific and philosophical works, some in conjunction with 
Lord Kelvin, and was known as one of the greatest 
authorities on natural philosophy. His various text books 
on mathematical and physical science on light, heat, 
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N Wilans& Clapton. Belliss 

' Robinson. aren: | 2-crank. 

! 

| ——— — — — 
British Thomson-Houston CO. us £2,106 oe | ve 
Phoenix Dynamo Co. du zs ie £2,897 ee 
Bruce, Peebles & Co. RE £2,180* | A 
Johnson & Phillips .. 5 Y £2,170 . | ee 
Greenwood & Batley.. x. 42.102 I | 
Electric Construction Co. . ue £2,102 “se £2,244 
T. Parker, Limited .. s oe £2 088 oe vs 
Geipel & Lange Kd sa £2,060 . ge 
Crompton & (o. £2,008 i | 
Mather & Platt ee ee ee ee £2,000 ee £2,170 | 
Siemens Bros. & Co... $3 T v £1,970 s £2,085 
International Electrio Co. 8 21.969 25877 | . £2,161 | 
Laurence, Scott & Co. ea : £1,948 95 42,065 
T. Barton s $5 i zv £1,942 ee T | 
Johnson-Lundell Co. Ps = 41.874 T - 
F. Suter & Co... ex oe E T £1,835 is p | 
British Schuckert Co. v bs el £1,768 s £2,092 
Clayton Engineering Co. .. oe m ee | £1,904 xs 
Lancashire Dynamo Co. .. Pe . . i | . 
W. H. Allen Co. ee ee ee ee oe ee ee 
Brush Electrical Engineering Co. - | J 


Engine maker's name. 


Belliss | Alley & | Allen & | 
l FFF 
NOR ERES x — — 

' ee ee ' £2,242 | . j ee ee oe 
£2,597 E . ea. i A DD 
£2,436 wh ; £1,695 1 us | T 

. ee i ee ee eo oe 
. v. | vs £1,800 | i | i 
£2,466 £1,890 £1,975 pi | : 35 ‘ 
" £1,855 vs £1,868 T 
£92,505 e | Ee AD £2,090 £2,100 , 
os £1,785 | £1,893 ee ee . d 
£2,860 £1,750 £1,820 m Dx zd v 
£2,300 i £1,832 | s " Ki ; 
£2,376 £1,650 41.75 2x - £1,822 ‘ 
£2,231 is i £1,575 £1,685 £1,905 + £1,925 : 
T i p. | 41.750 0 | 5 . 
ee * I ee | ee oa . 
. e oe | ee * ee . 
. i is s | : | £1,777 . 
ee | ee oe . ee ee 2 
1.701 | £1,811 „ NE | now e 
: P ee ee . H i , £9,280 


Ea rd ^4, 


* Bruce, Peebles & Co.'s tender (Willan's engine) accepted. 


98-kw, BALANCER (ENGINEER'S ESTIMATE, £250). 


Frank Suter & Co, .. . 2457 0 0 Electric Construction Com- 
Crompton & co. 490 0 0 pany e. . £290 0 0 
Siemens Bros. s . 490 0 0 Thomas Parker, Limited 280 0 0 
The British Westing- J. Barton E . . 272 0 0 
house Company .. 802 0 0 Phonnix Dynamo Company 268 0 0 
Read, Holliday & Sons .. 840 0 0 Laurence, Scott & Co. .. 260 0 0 
Mather & Platt so .. 824 0 0 Morley Electrical Engi- 
The British Thomson- neering Company . 225 0 0 
Houston Company . 823 0 0 Greenwood & Batley .. 20910 0 
Bruce, Peebles & Co. .. 819 0 0 British Schuckert Com- 
Lancashire Dynamo an pany.. - T .. 20810 0 
Motor Company .. .. 809 0 0 


Tenders Not Yet Settled. 


CABLES (BOLID SYSTEM), 


W. T. Glover & Co., Limited .. £9,649 W. T. Henley's Telegraph Co. 8,699 
Callender Cable Co. (accepted) 9,560 St. Helen's Cable Company .. 8,681 
Telegraph Manufacturing Co. 9,549 Western Electrio Company .. 7,416 
British Insulated Wire Co. .. 9,007 


Two 80 rr. BY 8 xr. LANCA#HIRE BOILERS (ENGINEER'S ESTIMATE, £1,066). 


Weir pumps 
Boilers. and econoinisers. 
James Carter & Sons £1,860 £540 
Davey Bros. .. s ke re d 1,195 530 
Meldrum Bros. 4 8 xo z - 1,163 573 
Yates & Thom ès ; 1,181 566 
Anderton & Sons. 1,115 538 
Tinkers, Limited .. vs ee Ss 1,010 540 
Danks & Co... xs n s a ET 1,005 525 


TRAVELLING CRANE (ENGINEER'S ESTIMATE, £209), 


T. Broadbent & Sons .. 4315 | Carrick & Ritchie (accepted) .. 205 
J. Spencer & Co es .. 246 ^ Rushworth Bros. ME .. 205 
James Carrick & Sons... . . 4215 | Herbert Morris & Bastert .. 198 
Marshall, Fleming & Jack 29215 


propertiesof matter, kinematics, &c., will long keepthe mind of 
Tait in touch with that of the scientific student and 
thinker. 


Correction, —We are requested to state that the three- 
phase alternator coupled to a blast furnace gas engine, which 
we illustrated last week in connection with Mr. Thwaite’s 
article on the generation and distribution of electrical energy, 
was designed and constructed by Messrs. Brown, Boveri and 
Co., not by Messrs, Lahmeyer. 


Life of Telegraph Wires,—4Àn interesting specimen 
of iron telegraph wire, which has been in operation near 
Harrogate for 23 years, has been forwarded to us by a corre- 
spondent. It would probably have lasted longer but for a 
violent storm. The original gauge of the wire was No, 10 
S.W.G., but corrosion had reduced it to something like 
No. 16. It is, however, still very tough and difficult to 
break. 


New Lamp.—A high efficiency high pressure incan- 
descent lamp is, we hear, about to be brought before the 
public. | 
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Appointments Vacant,—A resident electrical engineer 
is wanted for Whitby a& £200 per annum; an assistant 
superintendent, of telegraphs for the Indian Government; a 
senior demonstrator in electrical engineering and applied 
physics, and an instructor in electrical engineering, 
with polyphase and high voltage experience, at Finsbury 
Technical College. The East Ham U.D.C. wants a central 
station clerk at £120 per annum. 


Opening of Luton Electricity Works,—On Wednes- 
day this week the electricity works which have been put 
down by the Corporation were opened with the usual cere- 
monial, and luncheon at the Town Hall. 


With the Institution in Berlin.—In continuation of 
our notes of last week on the Berlin tour, we may add a few 
lines as to the subsequent events. On Wednesday, 8rd inst., 
the party relnctantly left Nuremburg at the early hour of 
7 o'clock in the morning. The long journey to Frankfurt 
was relieved by the pleasant company on board, and a few 
interesting incidents by the way, including a bird’s-eye view 
of that great engine-building centre, Chemnitz. The demand 
for the comparatively scanty supply of sandwiches and 
“bier” at the stopping stations created a new form of sport 
for the visitors, who were to be seen making bold, if not 
graceful, dashes at the happy, though somewhat bewildered, 
waiter, whose burden so rapidly vanished. At Frankfurt 
the company were most hospitably received, and entertained 
at lunch at the Bristol Hotel by the leading members of the 
Lahmeyer Company. Later in the afternoon a visit was 
made to the busy factory of the same company. An entry 
was made to the works through an archway formed by 
alternator armature frames, Among the important work 


seen here were parts of the four 8,000-kw. three-phase alter-- 


nators, and a large number of 500-Kw. motor-generators, which 
are being supplied for the City and Charing Cross scheme. 
The Electrizitäts Actien Gesellschaft vormals W. Lahmeyer 
and Co., have their numerous shops well filled with men and 
work. Sufficient orders are in hand to last for two years. 
The works find employment for 2,100 men and a staff of 756. 
The offices and workshops occupy a site of some 28,750 
square metres, In the evening a dinner was given at Palmer 
Garten by the Electrotechnical Society of Frankfurt. It is 
interesting to remark that the hosts nearly all spoke in the 
English language. Prof. Hartmann’s speech welcoming the 
visitors was followed by an exhibition of the “ speaking 
ac" This are lamp played softly, but distinctly, the tune of 
the National Anthem. Mr. Alex. Siemens again called for 
cheers, given heartily, for the hosts, Mr. Raworth replied 
to the toast “ the Ladies,” and referred to the overwhelming 
attention shown to them throughout the tour. Following 
the admirable programme on Thursday, a visit was paid to 
the single-phase power and light station at Speicher Strasse. 
Just sufficient time was spent here to examine the plant, 
which aggregates about 9,000 Kw., including the latest 
generators supplied by Brown-Boveri and driven by 
Salzer engines. We especially noted the liberal 
pace which was allowed for the plant. An example 
of the load was seen by visiting a pumping station 
and some electrically driven lifts, and especial interest was 
aroused by a well-arranged sub-station containing three 
3 )-KW, motor-generators and a buffer battery for tramway 
load. In the afternoon a few members of the party visited 
Wiesbaden combined three-phase alternating and continuous 
current station, while others, by special invitation, saw the 
works of Messrs. Hartmann & Braun, the exhibit of testing 
struments there seen being particularly interesting and 
complete, At the factories of Voigt & Haeffner, switch 
manufacturers, some very interesting experiments with H.T. 
currents were shown, including a 5,000-volt fase blowing, 
and an 80,000-volt are. The majority of the party left for 

amburg, where, after viewing the Lahmeyer Company's 
P fatig station, they were entertained at dinner. 
E Thursday a small party, including Mr. Alex. 
8 took train to Cologne, and from thence 

, e Elberfeld and Barmen Railway. The bulk of 
i 1 took steamers down the Rhine. Only 

ut half a dozen were left at Cologne to visit Essen on 


Saturday, others gladly leaving on the return journey to the 
Old Country, 2 Hook of Holland and Harwich. The last 
of the very enjoyable, though hardly worked expedition, was 
to be seen at Liverpool Street Station struggling with luggage 
in the gentle hands of Custom House officers. 


Personal.—The General Purposes Committee of the 
Wolverhampton Town Council have recommended that the 
salary of Mr. Shawfield, borough electrical engineer, shonld 
be increased from £300 to £450. Mr. Shawfield was pro- 
visionally appointed in July, 1898, at a salary of £200, 
which was increased to £300 in July, 1899, when his 
formal appointment to the office was confirmed. During the 
three years that have elapsed since he was first appointed 
the work of the electric lighting department has consider- 
ably increased. Large extensions of the generating plant 
and distributing system have been designed by Mr. Shawfield, 
and carried out at a cost of about £50,000. In addition, 
he has also drawn up the whole of the plans and specifica- 
tions for the complete electrical equipment of the new tram- 
way undertaking, and these works will be carried out under his 
supervision. The Committee add that Mr. Shawfield bas 
performed the whole of the extra work in connection with 
the tramway scheme with great tact and ability, and without 
any additional assistance. 

We learn that Mr. H. G. Cheesman, of the Eastern Tele- 
graph Company, has just returned to England after a tour 
of 16 months spent in inspecting the Western aud Pacific 
and European Companies' Stations. 

By the resignation of Sir - Alexander Binnie of the 
position of chief engineer to the London County Council, 
that body loses its most valuable and, we believe, its 


most valued official. Sir Alexander has during his 11 


years of office carried out many very large and important 
undertakings for the L.C.C. with conspicuous success. He 
is to relinquish his appointment in December in order to 
start in private practice, and it is stated that his two sons 
will be associated with him in his new enterprise. 

The Council of University College, Liverpool, have 
elected Mr. Edgar Walford Marchant, D.Sc. (Lond.) to the 
Lectureship in Electrotechnics, which recently became 
vacant by the appointment of Mr. Alfred Hay to a professor- 
ship at Cooper’s Hill. Dr. Marchant was educated at the 
Central Technical School, London. For more than two 
years he assisted Lord Blytheswood in his laboratory and 
workshop, Renfrewshire, and since June, 1900, has been 
senior demonstrator at the Finsbury Technical College under 
Prof. Silvanus Thompson. 

On Saturday night Mr. J. A. Jeckell, who for the past 
eight years has had charge of the South Shields Corporation 
electric lighting department, was presented with a gold watch 
and chain and other handsome presents by the officials and 
employés, on the occasion of his leaving that town to go 
to Coventry to take charge of the electric light works there. 

Mr. F. W. Dunning, whose marriage we announced last 
week, is not chief electrical engineer at the Melton Mowbray 
electricity works, that position being held by Mr. W. H. 
Russell. Mr. Dunning is assistant-in-charge. | 

Mr. R. Spencer Yates, assistant engineer of the Oswestry 
Electric Light and Power Company, has been appointed by 
the U.D. Council of Sleaford to be resident engineer of the 
Sleaford electricity works. 


Fatality.—A fatality occurred in connection with the Man- 
chester electric tramways on Tuesday morning. A wireman, 


named Benjamin Horn, was at work at the Boggart Hole Clough 


terminus in connection with the alteration of the adjustment 
of a frog,“ when he received an electric shock which caused 
him to fall from a ladder and fracture his skull. The man had 
ascended a ladder, which he had placed against one of the 
poles, and without using rubber gloves (which are provided) 
he took hold of a “pull-over wire" which had become 
“live” owing to an insulator having been removed. The 
shock itself, it is said, would not have killed him, but the 
fall which followed produced very serious injuries to his 
head, and these caused his death before he could be removed 
to the Infirmary. 
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A Very Free Lance !—“ As an instance of the pseudo- 
scientific rubbish we are so constantly treated to by the lay 
papers, says a writer in the Free Lance of the 7th inst., 
“we were told that a ‘short circuit’ of ‘electric wires’ 
was responsible for a fire. An electric current for the want 
of, or for the breaking down of, proper insulation, may 
become ‘ short circuited,’ and so cause ‘sparking,’ and thus 
a blaze, but if the insulation is satisfactory, and the wire 
does not offer too great a resistance, an electric current can 
be sent overa long or short circuit with equally satisfactory 
results.“ As an instance of the blind leading the blind, 
- this would be hard to beat. Fancy the Free Lance taking 
to task its lay contemporaries for their pseudo-science ! That 
lay paper was perfectly correct; short circuits of electric 
wires have been responsible for many outbreaks of fire, and 
the expression * short circuit" has nothing whatever to do 
with the length of the wires. The Free Lance writer seems 
wholly unconscious of the utter absurdity of lis attempt to 
enlighten the lay papers, but where ignorance is bliss, &c. 


The West London Electric Trams,—The progressive 
spirit which has been displayed by the London United 
Tramways Company ever since it first stepped out in the 
direction of electric traction, was well honoured on Wednes- 
day this week at the very brilliant function which was held 
at Chiswick to celebrate the inauguration of certain trolley 
extensions. As our readers are already aware, some miles of 
electric lines have been in operation in West London 
suburban districts since about last Easter, but the 
customary inaugural ceremonial was deferred until this 
week, when the opening of extensions to Brent- 
ford, Hounslow, Acton and Southall was celebrated. 
The very large party of guests, included Lord Lansdowne, 
Lord Grey, Lord Rosse, Lord Herries, Lord Rothschild, 
Lord Revelstoke, Lord Hillingdon, Lord Mountstephen, 
Mr. Arthur Balfour, M.P., Sir John Kennaway, M.P., Sir 
Henry Marchant, M.P., Sir William Preece, Sir E. Cassel, 
Sir Benjamin Baker, Mr. T. Skewes-Cox, M.P., Mr. W. J. 
Bull, M.P., Mr. R. W. Perks, M.P., Mr. C. T. Yerkes, Sir 
Hiram Maxim, and many other distinguished personages. 
The toast of The London United Tramways Company” 
was proposed by Mr. Balfour, who, in an interesting specch, 
dwelt upon the enormous advantages conferred upon the 
public by these up-to-date means of street locomotion. Mr. 
George White replied to the toast. Prof. Silvanus Thomp- 
son then proposed the health of the managing director and 
engineer of the company, Mr. J. Clifton Robinson, after 
whose reply the proceedings came to an end. Previous to 
the Iuncheon, which was spread in the capacious and splendid 
power house at Chiswick, the party proceeded over the gaily 
decorated route to Southall and back in a number of the new 
care. So far the L. U. T. Company has 15 miles of electric tram- 
ways running, but those who are acquainted, as most of our 
readers must be, with the enormous undertakings of the com- 
pany which have been so energetically pushed forward for 
years past by Mr. J. Clifton Robinson, will know that this is 
but a small portion of the work arranged for. 


Meters for Kimberley.— The borough electrician of 
Kimberley lately reported as to certain meters required, and 
the quotations received for supplying same. He recom- 
mended that the offer of Messrs. Reunert & Lenz, who gave 
the most favourable terms, be accepted. From the figures 
given, it appeared that the meters could be obtained through 
several sources in the Colony at a cheaper rate than the terms 
the Council were asked for meters specially imported on their 
behalf. The matter being urgent, Councillor Henderson 
moved that the meters in question be purchased, and that 
all information with reference to the matter be laid before 
the Lighting Committee. This was agreed to. 


Submarine Boats.— The S/andard says that Pre- 
parations are being made at Portsmouth for exhaustive 
experiments with the submarine boat which, on completion, 
is to proceed to that port. A submarine electric light 


searcher has been tried by the staff of the Vernon torpedo 
school ship." | 


CITY NOTES. 


British Electrie Traction Company. 


THE fifth ordinary general meeting of the shareholders of this com- 
pany was held on 4th inst. at Hamilton House, Victoria Embank- 
ment, Sir Charles Rivers Wilson, G.C.M.G., C.B., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that the 
year under review had been a period of great activity for the com- 
pany, with the result that they had largely developed and extended 
the business; that the financial position had been greatly improved 
and strengthened, and that an increased dividend was available for 
distribution among the shareholders. In considering the accounts 
they must remember that they only covered a period of 12 months, 
whereas the previous ones were for 15 months. The gross profits for 
the last 12 months had amounted to £157,382, including £43,783 
brought forward, but not including the premiums received on the 
issue of new shares. After paying all expenses and 
the interest on the debenture stock, there remained a 
balance of £116,947 available for distribution. The dividend on 
the preference shares would take £34,256, and 9 per cent. for the 
year on the ordinary shares which the directors recommended should 
be paid, would take another £55,866. As the shareholders were 
aware, an interim dividend at the rate of 6 per cent. was paid last 
September, and the directors now recommended a final payment at 
the rate of 12 per cent., making 9 per cent. for the year. The good- 
will account now stood at £5,000, and they proposed to 
reduce that by £2,500, and they also proposed that the 
amount standing against the cost of licenses and thc testing of new 
systems should be reduced by a like sum, which would leave 
£21,457 to be carried forward. In addition to the profits on 
trading, £128,855 had been received in respect of premiums on new 
share capital. That had been carried direct to the reserve 
fund which now stood at £338,520. In considering the 
results of the year’s working, it must be borne in mind that 
a very large amount of capital had been employed in the con- 
struction of new tramways and light railways which had only 
just recently been opened for traffic, and therefore that large 
expenditure had produced no revenue for the past year, but it 
would doubtless materially improve the revenue of the current year. 
Upwards of 45 miles of new lines had been opened for traffic since 


‘the interim report which was issued to the shareholders last 


November, and when they remembered that the capital outlay on 
those lines averaged about £12,000 a mile, they would see that over 
half a million of capital had brought in little orno revenue during the 
past year. The amount of engineering work executed during the 
year had been very considerable. Since their last annual meet- 
ing their various associated companies had opened for traffic 
nearly 60 miles of new or reconstructed tramways and light 
railways, and several electric light stations had commenced to 
supply electricity. They had also obtained Acts of Parliament and 
orders during the year for the construction of some 80 miles of 
tramways, which they would proceed with according as their 
finances permitted. The works for which they had obtained powers 
were as follows:—-South Staffordshire light railways, 7 miles; 
Weliingborough tramroads, 19 miles; Peterborough light railways, 
54 miles; Christchurch tramways, 44 miles; Gateshead light rail- 
ways, 24 miles; Weston-super-Mare tramways, 34 miles; Morley 
and District light railways, 8} miles; Spen Valley light railways 
and extensions, 19 miles; Sheerness and District light railways, 
24 miles; Worcester and District light railways, 44 miles; and 
Barnsley and District light railway extensions, 3 miles. They bad also 
obtained light railway orders, granted subject to the approval of the 
Board of Trade, for the following :—Durham and District, 28 miles; 
Jarrow and South Shields, 3} miles; Kidderminster and Bewdley 
35 miles; Potteries, 5} miles; Rhondda Valley, 27 miles; Wigan, 
4 miles; and Worcester, 4 miles; in all between 26 and 27 miles. 
That would bring home to the minds of the shareholders the very 
large amount of work which the company was doing and which it 
had in prospect. It would doubtless be interesting for them to 
know the precise amount of mileage which the company now had in 
operation. In all they had about 238 miles of lines actually in 
operation; ofthese about 118 were worked by electricity, 56 by 
steam, and 64 by horse-power. Many of the horse and steam lines 
were now in course of being converted into electrical lines. They 
also bad either in operation, or in course of construction or pro- 
motion, over 440 miles of tramways and light railways, 8n 
that did not include about 40 miles of omnibuses. The 
aggregate traffic receipts last year from all the lines were 
about £600,000, made up for the most part of 1d. and 2d. fares, and 
the number of passengera carried during the year was about 100 
millions. Passing to the accounts, the chairman said that the sub- 
scribed share and debenture capital at the date of the last meeting 
was £1,300,000, and it has now risen to £2,120,740, and as Messrs. 
J. S. Morgan & Co. and the Electric and General Investment Com- 
pany would exercise forthwith the option which had been given 
them to take up the unissued share capital, the total present sub- 
scribed capital might be put at £2,000,000 in shares, and £600,000 
in debenture stock, which left the directors power to issue another 
£400,000 of debenture stock. For some time the directors had felt 
the necessity of having some central establishment where they 
could obtain with economy and facility all the necessary 
appliances for their business At one time they had con 
templated erecting such an establishment themselves, but 
there were objections to that course, and they had given 
up the idea. They then remembered the very friendly 
relations they had always enjoyed with the Brush Electrical Engr 
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neering Company, and they approached that company to see whether 
it wonld not be possible to make some combination which would be 
of a profitable character to both companies. They were met ina 
very cordial and straigthforward spirit by the Brush Company, and 
the result was that they arranged to acquire a certain substantial 
holding in the shares of that company, and he believed the com- 
bination would be satisfactory and advantageous to both parties. In 
conclusion, the chairman explained at some length the proposals 
which the company had adopted for the purpose of creating a sinking 
fund to meet the falling in of their various concessions. 

The Hon Sir CHABLES W. FREMANTLE seconded the motion. 

Considerable discussion ensued, during which Mr. E. K. Smarr 
animadverted very strongly upon the conduct of the board in respect 
tothe arrangement entered into with Messrs. J. S. Morgan & Co. 
and the Electric and General Investment Company for the unissued 
capital, and complained that it had not been offered to the existing 
shareholders. 

The Cuatauay, in reply, pointed out that in the past the directors 
had relied upon the shareholders to find additional capital and had 
been disappointed. It was of the greatest importance to the 
stability of the company that the money shonld be assured, and 
therefore he considered that the arrangement they had made was to 
the advantage of the company generally. 

The report was then adopted. 


Thomas Parker, Limited. 


Tun annual meeting of this company was held on Monday after- 
noon at the works, Wednesfield Road, Wolverhampton. 

The CusinMan of the company (Alderman C. T. Mander) pre- 
sided, and in moving the adoption of the report he said that it 
needed no comment on his part. They proposed to pay a dividend 
of 10 per cent. As a board, they were very satisfied with the year's 
trading, especially when they remembered the high price of some 
of the raw materials and coal. They had written off the usual 
amount for depreciation in the ordisary way, and they proposed to 
carry forward £2,500 to the reserve fund, bringing it up to £17,500, 
and to carry the balance forward to the next year's account, which, 
he thonght, was very satisfactory. 

Mr. T. Parker seconded the resolution, and said that he thought 
iren was as satisfactory as the shareholders expected it 
wo 

Mr. ELTON observed that the company had made £3,000 less 
profit than last year, and £3,000 less than the year before, making 
£6,000 in two years. In the same period some thousands more 
debentures bad been borrowed. If that was a small company, and 
they went on at the same rate, they would soon be iu the hands of 
the debenture holders alone. . 

The CHAIBMAN said he did not wish to go into details, but during 
the year there had been an increase of £4,155 in the cost of raw 
material, which would, in some measure, account for the difference. 

In reply to another shareholder, the CHAIRMAN said £4,000 of 
debentures had been issued during the last 12 months. 

The resolution was carried, as was also another agreeing to pay a 
dividend of 10 per cent. 

Subsequently, an extraordinary meeting was held, when altera- 
tions were made in the articles of association in order to meet the 
requirements of the London Stock Exchange. 


— + 


City and South London Railway Company. 


Tur accounts for the half-year ended June 30th show a balance, 
after providing for debenture interest, aud transfer to a renewal 
fond of £2,000, and the dividends on the preference stocks, 
tafficient to allow of a dividend on the consolidated ordinary stock 
al the rate of 12 per cent. per aunum, carrying forward a balance 
of 4732. The dividend for the corresponding period last year was 
E nubes of 11 per cent. per annum, the balance carried forward 
g £788. 


May-Oatway Fire Appliances, Limited. 


"ede rid meeting was held on 9th inst., at 53, New Broad 
Bir Eyes Sgaw, K. C. B., the chairman, said that since the regis- 
tration of the company practically three months had passed, and he 
regretted that the material necessary for the commencement of 
operations was only then coming to hand. Delivery of stock was, 
wever, promised for the 12th, and the selling and canvassing staff 
was being engaged, and would be kept actively at work from now 
ou. The interval had been utilised in exhibiting the invention in 
the North, and some progress had been made with the formation of 
a subsidiary company for Lancashire and Yorkshire. The license 
E dee Potimaster-General had been granted to the company 


Aron Electricity Meter, Limited. 


We understand that it is intended to make very shortly an issue of 5 
DUE debentares by Aron Electricity Meter, Limited, to the extent 
£60,000, at an issue price of 95 per cent. The company has largely 
its Operations, and it has been found necessary to start 

0 in England for the manufacture of meters in this 
"try, and new factories have also been erected in Schweidnitz, 


J, being fitted with the latest appliances for the most 


economical production of the meters. The Berlin works have been 
considerably extended. The erection of a new branch factory in 
Buda Pesth is also in contemplation, and thus the additional capital 
is required for the growing business. We have no doubt that this 
additional capital will be readily subscribed. 


West African Telegraph Company, Limited. 


THE report for the year ended December 31st states that the 
revenue amounted to £81,567, against which £20,387 is charged for 
ordinary expenses and £9,034 for expenditure relating to repairs of 
cables, &c. The total available balance is £52,007, from which there 
has been deducted debenture interest aud £15,766 for sinking fund, 
leaving a balance of £28,322, out of which £28,000 is placed to 
general reserve fund. The revenue for the year includes £12,000 
in respect of subsidy due from the French Government, but which 
has not yet been paid. This arrear, together with the sums 
withheld in previous years, now amounts to £68,415. Under 
these circumstances, the directora have entered into provisional 
negotiations with the French Government for the purpose of 
surrendering to them the French concession now held by the com- 
pany, together with the property now belonging to the company in 
connection therewith. 


Edmundson's Electricity Corporation, Limited. 


THE directors’ fourth annual report to March 31st, 1901, presented 
to the meeting held yesterday afternoon at Westminster, reads :— 
“Including the sum of £4,158 2s. 7d. brought forward from last 
year, the net profit, after payment of debenture interest, amounta 
to £26,699 5s. 7d. After deducting dividend on the preference 
shares, paid and accrued, amountiug to £1,719 3s. 6d., and an 
interim dividend at the rate of 5 per ceut. per aunum on the 
ordinary shares amounting to £4,215 13s., there remains a balance 
of £20,764 9s. 1d., which the directors recommend should be 
appropriated as follows: 
To a final dividend on the ordinary shares at the rate of x i 


9 per cent. per annum, making 7 per cent. for the year.. 7,957 10 0 
To dividend on the deferred shares of 7 per cent. for the 


year .. MET 5 NE T , : , 1.575 0 0 
In further reduction of goodwill account. vs vi 5,000 0 0 
To creating & reserve fund 8 is n vs ics 4000 0 0 
Leaviog to be carried forward to next account. n 2,201 19 1 

£20,764 9 1 


— 


The profits of the corporation continue steadily to improve, and the 
directors wish to call attention especially to the considerable 
increase in the income from dividends and interest which amount 
this year to £11,106 1s. 4d., as against £4,438 188. 4d. last year. 
Profit from electric lighting being, under good management, 
invariably progressive, this portion of the corporation's income may 
be expected to improve from year to year. Au interesting reprint 
from Lightning is enclosed, giving particulars of the working of our 
principal stations for last year taken from the official returns of the 
Board of Trade. Since the last report central stations at Melton 
Mowbray, Lymington, Montrose, Brechin, aud a joint station for 
Sandown and Shanklin have beeu opened and are working satis- 
factorily. Parliamentary powers have been obtained for electric 
lighting and tramways for a number of towns in the name of the 
Urban Electric Supply Company, which company has now obtained 
its capital, and this corporation has entered into a valuable contract 
for carrying out the various works required. The private house 
installation business shows a satisfactory increase. The shares in 
the local companies in which the corporation is interested have 
becn taken in the balance sheet at cost price. During the year 
20,000 6 per cent. preference shares and 445,000 additional deben- 
ture stock have been issued. One of the directors, Mr. J. W. 
Edmundson, retires by rotation and is eligible for re-election. The 
auditor, Mr. W. H. May, offers himself for re-election.” 


Electric Securities in France. 


Tue Paris correspondent of the Financial Times quotes from a 
French paper the following table showing the depreciation in 
12 months of the principal public transport and electric construction 
and traction securities quoted on the Paris Bourse :— 

Price July 1st. 


— — 


1900. 1901, 
Francs. Francs, 


Paris General Omnibus Company  .. s . . 2,000 915 
Cie. Générale de Voitures zs s v " 425 152 
Thomson-Houston Electric 2% i " . 1.361 1,005 
General Traction Company s t A" i "230 ] 54 
Omnium Lyonnais.. ive $3 TS c% 3x 93 62 
Est Parisien .. 34 e $ "E m „ B8 255 
Cie. Générale Parisienne de Tram ways . 6900 310 
Cie. Générale Francaise de Tramways T . 920 600 


Marrow Electric Light Company. 


Tne directors’ report presented at the annual meeting held on 9th 
inst. at Harrow, says that it has been impossible to keep down the 
works costs owing to the very high price of coal. The price of 
current was not increased. Mains extensions had been carried out 
and the increase of business was steadily maintained. The 44 per 
cent. preference shares were well taken up, and the 4 per cent 
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debentures were increased from £10,000 to £15,000. The directors 
opposed the North Metropolitan Electricity Supply Corporation 
scheme. The Corporation has not secured powers to supply private 
individuals, and the directors consider that the shareholders’ 
interests are sufficiently protected. The battery has had to be 
replaced at a cost of £800 to £900, and the maker will maintain it 
for 10 years under contract. This fact led the board to place a 
larger sum to depreciation than they had originally intended. 
£1,648 is available for distribution, and of this £1,000 is placed to 
depreciation. Only the interest on the preference capital (£328) is 
paid, and thejbalance, £320, is carried forward. 


Prospectuses. 


Tux list of subscriptions closed on Wednesday in an issue of 
£250,000 4 per cent. debenture stock at £103 in the Central Electric 
Supply Company, Limited. The stock is secured by a first charge 
upon the undertaking of the company, and by the joint guarantee 
of the St. James's and Westminster Supply Companies. The objects 
of the company are pretty familiar to readers of the ELECTRICAL 
Review. The two companies are jointly erecting a large station 
for furnishing sufficient energy for 250,000 8-c.p. lamps for supple- 
menting the existing supply from their several stations now in 
operation. 

An issue of 4,500 £1, and 63,500 53 per cent. £1 preference shares 
in the Gandy Belt Manufacturing Company, Limited, of Wheatland 
Works, Seacombe, Cheshire, required for extension of business, has 
been before the public for subscription this week, the list closing on 
Wednesday. The Gandy belt is made of hand-woven canvas and 
is said to be in large demand. It is stated that the manufacture 
of a new machine belt prepared with Velvril," a patent composi- 
tion, is also to be proceeded with. 

It is stated in the daily papers that S. Z. de Ferranti, Ltd., 
electrical engineers, Hollinwood, is about to be reconstructed, and 
mortgage debenture stock and £100,000 6 *er cent. cumulative 
preference shares will be offered for public subscription. The 
vendors take no cash out of the business, leaving the extra capital 
provided by this issue entirely available for working capital and 
the general purposes of the business. 


Stock Exchange Notices,— The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Central London Railway, £1,969,800 ordinary stock, £440,100 4 per 
cent. preferred stock and £440,100 deferred stock, in lieu of the 
shares now quoted; Oxford Electric Company, Limited, £50,000 
4 per cent. debenture stock. The Committee has been asked 
to allow the following securities to be quoted in the Official 
List :—British Electric Traction Company, Limited—Farther issue 
of £250,000 5 per cent. perpetual debenture stock. Johnson- 
Lundell Electric Traction Company, Limited—40,000 shares of £5 
each, £3 paid, Nos. 1 to 7 and 20,008 to 60,000. London United 
Tramways, Limited — £350,000 4 per cent. first mortgage debenture 
stock, in lieu of the provisional certificates now quoted. Thomas 
Parker, Limited 7, 500 ordinary shares of £10 each, fully paid. 


Telegraph Construction and Maintenance Company, 
Limited.—An interim dividend of 128. per share is announced. 


— — — — I - 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending July 
5th were £531; corresponding week last year, £486 ; increase, £45. Total 


to date, £12,588, corresponding period last year, £11,430: increase, £1,100. 
Miles of track open, 83. 


Birkenhead Corporation Tramways.—For the week ending June 28rd the 
electric cars carried 50,256 passengers, and the receipts were £242 14s. 9d. 
For the week ending June 30th the total of passengers carried was 53 877, 


and tbe receipts were 4204 28. 4d. 


Blackpool and Fleetwood Tramways.—The receipts for six days ending July 
6th were £785; corresponding week last year (seven days), £803; decrease, 
£16. Total to date (six days) £785; corresponding period last year (seven 
days), ££08; decrease, £16. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
July 5th were £4,873; correr ponding period last year, £3,222 increase, 
£1,651. 


Central London Railway.—The receipts for the week ending July 6th were 
£6,079; previous week, £6,144; decrease, £65. Total receipts to date (one 
week), £6,079. Miles open, 6. 


City and South London Riilway.—'The receipts for the week ending July 
ath were £1,972; corresponding week last year, £1,447; increase, £525, 
Total to date, £1,972; corresponding perio Jast year, £1,447; increase, 
4525. Miles open, 41. 


Dover Corporation Tramways.—The receipts for the week ending July 
6th were £254 lls. 24d.; corresponding week last year, £295 15s. 7d.; 
increase, £18 15s. 74d. Total to dace, £5,108 68. 9d.; corresponding period 
last year, £4,737 5s. 44d.; increase, £371 Os. 104d. Miles of track open, 8. 
Car miles run, 1901, 5,082; 1900, 6,007. Number of cars, 11. 


blin United Tramways Company. — The receipts for the 5 days ending July 
cis 5th were as follows:—D.U.T. Co., electric cars, £2,827 168. al. ; D.8.D. Co., 
electric oars, £061 6s. 11d.; total, £3,492 Bs. 9d.; corresponding period last 
ear D. U. T. Co., electric cars, £2,442 83 Id.; ditto, horse cars, £30 14s. 7d.; 
S. D. Co., electric cars, £611 2s. 5d.; total, £3,084 5s. ld.; increase, 
£407 18s. 1d.; aggregate to date, £8,492 33. 2d.; aggregate to date last 
year, £3,404 6s. Od-; increase, £87 17s. 2d. The mileage worked is 45 
miles electrically, ag against 42 miles electrically, and two miles by horses, 

for the corresponding period last year. 


Glasgow Corporation Tramways.—For the week ending June th, £11,988 
11s. 7d. ; corresponding week last year, £9,181 Os. 5d. For the week ending 
July 6th, 212.353 173, 10d.; corresponding week last year, £9,408 18s. 5. 
This latter sum—£12,353 17s. 10d.—now forms a record drawing for any 
week's result. 


Liverpool Overhead Railway.—The receipts for the week ending Joly 7th were 
£1,782; corresponding week last year, £1,687; inc:ea'e, £45. iles open, 
6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening, 


THE Stock Exchange can hardly boast of being in a happy frame of 
mind. Despite the cheapness of money, there are a number of 
causes all militating against the long-looked-for advance in invest. 
ment markets. Rumours of financial trouble in Germany, industrial 
strikes in the United States, rioting in Argentina—these are a few of 
the present skeletons whose bones are rattling in the cupboards of 


Capel Court. Yet through all this uneasiness, which is by no means 


alleviated by a general dearth of business, the electrical departments 
are holding their ground with the utmost steadiness. In the supply 
gection the position is practically unchanged, there being one fall to 
set against the two rises. "Telegraph and telephone securities have 
a quartette of improvements to show against the single decline, and 
in the miscellaneous division the few falls are all insignificant. It 
will be observed that in dull days the electrical markets wax no 


duller; their prospects in brighter days are therefore so much the 


better. 


The home railway market of the Stock Exchange is deeply 
depressed upon consideration of the forthcoming dividends. With 
the figures for the first balf of the current year completed, the 
prophets are now able to fortell their worst, and pessimism, 
natural enough under the circumstances, reigns supreme. 
Waterloo and City Ordinary is sharing in the general weakness, and 
has lost a point, although the dividend will, of course, be at 
the usual rate of 3 per cent. per annum. Central 
London securities are quoted for the first time to-day, Wednesday, 
in stock instead of shares. The Ordinary and Deferred are both 
called 93 to 96, and the Preferred i898 to 101. There is no quotable 
change in the price of City and South London stock or shares, 
despite the increased dividend, bat Great Northern and City Pre- 
ferred “A” are no better than 8, which is £2 per share discount. 
In the Underground stocks, Metropolitans unkindly advanced at 
the prospect of a change in the chairmanship of the company, but 
Districts are a dull market at 294. There has been no such flutter 
in the stocks of the Yorkshire lines as took place in some of the 
Lancashire Railway shares upon the proposed advent of a new 
electrical competitor. In fact, the powerful North- Eastern Com- 
pany is supporting the new scheme, which has now been passed by 
both Houses of Parliament. 

London United Tramways 4 per cent. Debenture has advanced 
to 105}, at which price there are buyers in the market. The stock 
is benefitting from the attention called to the company by reason of 
the new extensions. Several well-known members of the Stock 
Exchange attended the luncheon given on Wednesday by the com- 
pany. Anglo-Argentine Trams have slipped back to 41, and British 
Electric Traction Ordinary are weaker, partially, it is said, in 
sympathy with American rails. 

The electricity supply market finds that there are several sellers 
about of St. James’s and Wesminster's. The latter shares are 
marked down 10s., and the motive advanced for the sales is that 
holders do not like their companies guaranteeing, in part, the new 
issue of Debenture stock which has been made this week by the 
Central Electric Supply Company. The latter's emission scored a 
distinct success, but no market exists for the stock. There is not 80 
much as a fancy premium, but it is none the worse for that. 

The telegraph market—with which is included that devoted to 
telephone descriptions—has hardened in several directions. Eastern 
Ordinary stock and Eastern Extension shares are both better, and 
National Telephone issues are also harder, the 33 per cent. Deben- 
ture stock having put on a couple of points. The Anglo-American 
Telegraph group is affected by the break in New York prices, which 
occurred early in the week, but the Deferred is the only stock record- 
ably changed, and that is but down. Other American cable shares 
are unaltered on the week. 

As regards the manufacturing division, something of a set has 
been made at the senior stocks which it contains. Edison and 

Swan Second Debenture has fallen 2 per cent., and Callender's 
44 per cent. Debenture is lower to the same extent. Brush 
shares show a declining tone, but the Electric Construction 
report is held to be good, and the actual price is a Shade harder, 
although the nominal quotation remains unchanged. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


losing Closing 
lores. he last three years, July 8rd. bi 10th. 


ccc — . id1— | er | A ——̃—— | ——M——— | Ae 


1806. | 19899. , 1900. 
96,900 African Direct Telegra h, 4 % Debs [T eee eee [ITI TT? ee 98 —101 xd 98 —101 xd 
119,700!) Amason h 6 % Debe, Nos. 1 to 1,260 Rl — | ves | vee | 78 — 88 | 78 — 83 
832,7007) Anglo-American ograph as m 185 ves £3 9s.| 73/6 | 33 63 — 56 53 — 66 
e 1 m. 6 y 4 Pref eee coe eos 6 % 6 7 6 98 —100 98 — 100 
0,0 "x Deferred eee eee ecc 188. 1 B. 5a. 10 — 103 94— 104 
44000 aan. Nos. 1 to 44000 0 ans „5 (thas 5 3 4 7 vee 3$— 4 3$— 42 
80, 500 Commercial $100 | 8 8 *. [175 —185 xd|175 —185 PER? 
1,589,496! Do. p Sterling 500 year 4 % Deb. Stock Red. Btock ... | ... | . 100 —102 xd|ll00 —102 | 101j | 1014 
16,000 Cuba Telegraph see eee eon eee eee 10 8 7 % 00 — 8 7 — 8 zm III 
6 Do, 10 % Pret eve ees eee see ° 18 10 * * 144 — 154 141 — P 144 vee 
12,981 Direct Bpanish 200 eo eee oe 4 4 4 3 e 4 3 — vee eee 
6,000 Do. do. 10 Cum. Pref. see ee ° 5 eee II eee 9 — 10 9 — i TII 
$0,0001 Do. do 44% Debra . 50 | e | 99 —103%xd]99 —103% xd]... |... 
60,7103 Direct United States Cable es | 90 | 98% 3 J 3% 104— 114 103z— il} 115, 104 
104,300 J Direct West India ri 44 Reg. "Deb... vus sss «s | 100 | .... E .. | 99 —102 xd} 99 —102 xd i 
4,000,000 | Eastern Telegrap eso . Stock 7% 7 Y 7 N (140 —145 [141 —146 |145} | 144 
1,526,888 Do. 94 Stock 0 ee 100 eee eee 89 €— 92 89 — 92 904 90 
i 1,432,268] Do. 4 95 Mort. Deb. Stock Red. Stock ase .. |109 —113 109 —113 1114 | .. 
Eastern Extension, Australasia, and China Telegraph 10 7 N 7 7 J | 134— 14 132— 143 | 1334] 132 
| $20,000) Do. 4% Deb. Stock ve | oe 11 —116 (111 —116 n 


l Eastern and South African Telegraph, 4 % Mort. Deb, ` 
, 300,000 Nos. 1 to 3,000, red. 1909 100 


j 200,000 Do. a 25 


100 —103 100 —103 | 100i | 150} 
es] o. 100 —103% [100 —103% |. ... | a. 
54% | .. | 9$— 104 | 93- 104 | 100 92 
eso | 144$— 151 | 144$— 151 158 
15 % 30 — 32 39 — 32 302 | 304 


99 —102 xd| 99 -102 xd eee eee 


—— i i Y ist Mort. aa} in 
within Nos. 1 to 1,300, Hed. 


i 190,327 | Globe Telegraph and P sea 775 aes we | 10 
Do. do, 6% és 
17,000 N Telegraph " : 25 10 % 10 Y 10 95 | 43 — 47 43 — 47 
100,00€ London Pistino-Brasilion Telegra % $i r in ssa one .. |103 —106 |103 —106 
72,680 | Montevideo hone, pera » Nos. 1 to 72,080 .. 1| .. | 2 se i-- "m 
86,492 EUR. 5% Pref., Nos. 1 to 86,4 : : : E. E M 5 $— 1 
590,000 National Telephone, 1 to ? ee eee eee ee i— 3 33 — BI 3 Le jd 
15,000 Do. 6 Qum. lst eee eoe eee 10 6 6 6 ll — 12 11 — 12 ML 
15,000 Do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 11 — 12 11 — 12 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5|65 5 8 44— 43 43— 48 4700 43 
000,000 Do. 3} % Deb. Stock Red. ies Btock| 3$ 9i 33 87 — 90 xd| 89 — 92 
§00,0002 Do. 4 Deb. Stock Red.... e e 100 oe eee 4 94 — 97 xd 95 — 98 xd 97 963 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 15 „5 6 95 x i— 1 . 
100 000 / Pacific and European Tel., 4 % Quar. Debs., 1 to . . | 100 T T 99 —102 xd| 99 —102 xd M 
11,839 Reuters. e eee eee oe eee eee eee ee 8 5 % 5 % 5 % 7 — 8 7 — "TT 
i 3,381 | Submarine Cables Trust ee T ees T coe | Cert. is wee ]|125 —130 125 —130 : 


NE 
- bixa) 4$— 57 d 54 55 


1799477) do. 5% Debs. [Ir coe 0 Stock eee eoe eee 101 —104 xd 101 —104 xd eee eee 
171,000 | West African Telegraph, 5 $5 Debs.... 100 i . | 98 —101 98 —101 ii - 
90,006 | West Coast of America, Nos. 1—30,000 and 53, 001—853, 008 2$ | .. i Se i— 1 re EM 
50.000 Do. do. 4% Deka, 1—1,500 gua. by Bras. Bub. Tel. 100 | ... iis .. | 99 —102 xd| 99 —102 bes vas 

207,990 | Western cir x Ltd., Nos. 1—207,930 .. T 107257 95 | e | 138— 141d 139—144 xd| 14% 132 
5 Debs. 2nd series, 1906 ec 100 e eee eee 101 —104 xdj/101 —104 xd TI "T" 


TI. TI 100 —103 xd 100 —103 xd TT [TI 

i% eve 8— § 9— ü T eee 

e | e 5.6 Ts 8 |a 1. | 
101 —1C4 xd/101 —104 xd 


Do. 
48,7771 Do. i do. 4 Deb. Stock Red. 0 ecc 100 


ELECTRICITY SUPPLY COMPANIES. 


19,661 ; 8 , Ord, 101 6o 1901 5 6 |6 V 6 7 7$— 81 | "$— . 
1000 Dicis Oro cd Bread CRIME Y 5 8 * 9 * 9 Y ya 1 ee p 
[II] II — 10 9 — 10 9 9 
yee Do. do. do. do. Mix, Cum. Pref. H o% $3 m" pim d i H- 58 A hu 
Chelseas Electricity , ITI eee es Fy 3 oe x 5 a 6 5 
do. do. él Red. ... Stock : 107 —110 xd/109 —112 di bis 
70579 | City of London Electric Lighting, Ord. 40,001—110,579... | 10 6 47 0 8— 9 8— 9 81 n. 
j Oum. Pref., 1 to 40,000 . 10 | 6 6 6 705 | 124— 134 | 124— 134 127 .. 
| 400,0001 Do 5 % Deb. Stock, . (iss. at £115) all paid... 120 —125 xd 120 —125 xd 1234 is 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nil 1 Y 1 % | 8)&— 94 | H- B 
30,000 do. do. 6% , 40,001—60,000 | 10 6 6 Y 6 7 12 — 13 | 12 — 13 " 
| 200,000; Do. 44 % Deb. Stock, Prov. Certs (all paid) Bd... „ |103 —106 xd|103 —106 xa! 1054 | 7” 
l 35,500 | Edmundson’s Corp., Ord. Skaree sss S 6 5 77 51— 6 5}— 57 55 5i 
| 20,000 Do. do. 6 Cum. Pref. . . 51— 57 53— 6 55 52 
120000 Do. do. 44 % 1st Mort. Deb. Stock. ... | 100 | o. | :.. 104 —107 104 —107 x 
| 2.000 Kensington and Knightsbridgo Electio, Or.. 5 e| o 113— 121 | 114— 123 
| ie Do. do. = 4 85 ork Stock PE soe “ip sets tf caus ve a 103 —105 lo vba 
London Electric Bupp Corpora Limí TT „„ see ace 1 1 ae 1 Ba oe 
| 49,840 | Do” do. N do. do. 6% Pref. 5 6 % coe eos 4 — 5 rum " von ib 
20,000): Da. do. do. 4% Ist Mt. Db. Stock Bd. |Stock| ... | .. | .. |96 —100 96 —100 | © | '" 
85,000 , Metropolitan Electric ly, 101 to 62,500 we „105 * 5 * 6% 13 — 14 133— 14 14 134 
220,0007 Do. 4 Mortgage Debenture a en .. |108 —111 xd/108 —111 xd 
360, Do. 344, Mort. Deb. Stock Redl. 94 — 97 xd| 24 — 97 xq) 97 
6,452 | Notting Hill Electric Lighting =... se eoe 10 69 16 — 16 xd 153— 10% 
40,000 St. James's and Pall Electric Light, Oord. : 110 T 1 14h— 153 145— 15} 181 1427 
9 — 10 3 — 10 : 


20,000 Do, do, 7 95 Pret., 20,061 to 40,080 
Do. x Stock Red. 


d Deb. T " "E $e "T zs 48 90 80 — 90 A i 
Westminster Blectric Buyply, Od, 101 to 80000. — .. | 5 13 3 13 & hoig | 12 — 1 111— 12 1 
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Present Stock Closing Closing Business done 
AME Dividends for ou a 
ue. = Share| tbe last three years, Quota nly 10h. | July Itb. 190, 
1808. | 1899. e Highest | Lowest. 
20,000 | British Mir du Cum. Pref. .. „ 10 n 7— 8 7— 8 i i 
300,0007 Do. do. 1st Mort. Deb. Stock Belo .. Stock 89 — 93 89 — 93 e But 
45,000 | British Electric 8 te eo 5 10 6 E 8 E: 9 ox 15 — 16 141— 154 | 152| 154 
50,000 Do. do. pins i. Pref. ..| 10 — 13 12 — 13 124 | 19j 
350,0007 Do. do. | % Perpetual Debenture Stock ... Stock 12 —125 122 —125 1241 1237 
70,000 | British Insulated Wire Ord. ... siis - T 5 15 [4 20 * 15 96 10 — 11 10 — 11 PA - 
70,000 Do. do.  695Cum. Pref. sac age ‘es m 6 — 64 64— €i 63 63 
90,000 | Brush Hleol. Enging., Ord., 1 to 90,000 .. ids 2| 5 1 6 L m 16— 1i 1f— 13 xis - 
90,000 Do. 9 Non oum. m oe ol to 96,000 ši 2 : 6 T 21— 23 24— 23 28 
125,000! Do m Stock .. 103 —108 103 —108 
108, 7102 Do. do. i nd Deb. — Stock 99 —1C2 xd|101 —104 ae 
30,000 Callender's Cable riir shares , Nos. 1—30,000  ... 5 15 * 15 5 * 15 5 % 14 — 15 14 —15 = m 
40,000 Do. do. 5 % Cum. Pref. ET " 55 51— 6 54— 6 a 
90,0007 Do. do. 43 % 1st Mort. Deb. Btock Bed ... |Btock| .. € . |109 —113 107 —111 xd 
206,297 | Central London Railway, Ord. Shares WT Stock beg FA 91— 9} | 93 — 96 ae F 
78,703 Do. do. Pref half-ahares . 5 e|. | 48— 5i |98 —101 | 101 | 100 
78,703 Do. do. Def. do. a ie “ee 5 4B— 54 | 93 — 96 TS m 
855,000 | City and South London Railway . [Stock 24%, 13% 13% 54 — 56 51 — 56 55 541 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 .. ..| 10 it 53— 52 51— 65 514 
54, 000 . & Co., Nos. 41 Po E 2 : 3| 6 «6 74% i5 94— 4 94— 4 33 
. 5 V 1st Mort. be., 1 to 900 o 
100, 000: ` £100, and 901 to 11, 000 of £50 red ia 100 —105 xd|102 —107 
99,261 | Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99, 261 5 6 6 “ae 1 — 1j 1 — 14 ae ies 
17, 139 | Do. do. do. 3 01 017,139. 5 6 $ 6 as 2— 3 2— 3 25s T 
944.0237 Do. do. do. 4% Deb. Stock Red 100 .. ss .. | €0 — 85 xd| 87 — 89 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certe. «all pd. 100 | .. | .. 94 — 98 | 94 — 98 
112,100 | Electric Construction, 1 to 112,100 ... m 2 6 1 6 * 6% 1}— 24 | = 2 
25,000 Do. do. Í Cum. Pref., 1 to 25,000... an 24— 3 24— 3 ies s 
182,500; Do. do. Perp. 1st Mort. Deb. Btock eae Block .. |100 —103  |1CO —103 «ds ae 
$5,000 | Henley's (W. T) Telegra) Works, Ord. ... is m 5|14 v 15 J 20 %| 154— 163 153 — 163 16} | 151 
85,000 Do. do, 43 % Pref. 5| .. * 4% oh 6 5i— 6 ses T 
50,0007; Do. ds do. 44 Mort. Deb. Stock... Stock .. 107 —111 107 —111 is 
50,000 | India-Rubber, Gutta-Percha and Telegraph 5 . 10 10 L4 10 * iss 121 — 22 21 — 22 b 
800,0007 Do. do. ; do. 4 96 1st Mort. Deb .. «» | 100 .. 101 —104 101 —104 
97, 500 Liverpool Overhead Railway, Ord. .. Em ..| 10 2. 989; 34 83— 82 83 — 8} 
10,000 f Do. do. Pref., £10 paid 10| 5 5 — |13 — 13} | 18 — 13} 
$Rosling, Appleby & Fynn 6 9 Cum. Pref. . £1 | .. jus 6 V — 19/- to 20/- | ... 
$7,850 | Telegraph Construction and Maintenance *. | 12]|15 95| 15 173 36 — 40 96 — 40 $9 
150, ,0001 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1509. 100 i 101 —104 xdj101 —104 xd| ... Tm 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... ae 5 8 & 12 12 9 10 — 11 10 — 11 10 10˙8 


20,000 o. do. 5 % Cm. Prf. Nos. 1 to 20000... | .. 51— 6 51— 6 x 
640,000 Waterloo and City Railway, Ord. Stock ... .. . 100 3%| 3%| 3 J 92 — 95 | 91 — 94 i: 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated e Construction and Maintenance, 1 Oldham, Ashton, and Hyde Electric d. „ Ord., 154—164. 
Wirin aid Do. do. 410 pd.), 10—11, 
Natioval Electrio Free g, 19/6 paid, 13— 13. | eT. Parker, 410 (tally paid), 164, pd. 
* From Birmingham Share List. Bank rate of discount 33 per cent. (June 6th. 1901). 
MARKET QUOTATIONS, Wednesday, July lOth. 
CHEMICALS, &o. | This week. | Last week. Ino. or Deo. | METALS, &o, (continued.) — | This week.| Last week. Inc. or Deo, 
a Acid, H oer ee oe ae 6/- 6/- m g Copper Sheet T oe . per ton £85 £85 
8 ie Bleie ee ee per owt. 23J- N / ee g 68 e ee 0 ee per ton £85 £85 
8 » Oxalio as .. per ow. 82/- 227 ee € (Electrolytic) Bars per ton £82 £82 T 
a t Bülphurlo.. oe ee per owt. b 0 b 6 e 00 99 cobs ee per ton A90 £90 * 
2 Ammon, Muriate (oryetal) . Per zn £8310 | £3310 NE. " Hd. wire’ per B. sa 94 : 
r ton : è 
4 uriate ; B : ber ton 280 £490 f Ebonite Rod .. Per Ib. I. y» i 
: Bleachin pow wder eo per ton 21 £1 oe f E Sheet ee ° . per Ib. 5j- 6/- oq 
. DI e ot Carbon . e$ per ton £16 £16 ee n German Silver Wire per Ib. ch 1,5 A 
e$ per ton £15 £15 T k Gutta- fine . . per lb. 8J- 
4 Bansole 90 ) ws .. per gal. 1/- 4/- h India-rubber, Para fine per Ib. xi^ to on 87/8 to 8/9 
a „ .- s Re .. per gal. 5/6 5/6 i Sheets per ton £18 
a Copper Sulphate per ton £28 £ 4 n Pig (Cleveland warrants per ton TI 8 45/ 1,4 dec 
a Lead, Ni per ton £24 £24 $ » "baie dina according to per ton From £11 | From £11 
a „ White Sugar . per ton £81 4 , Bora .. per ton 70% to 72/6 | 70/- to 72/6 1 
a 35 Peroxide | ! ak, Wd per iy xc us ac in T $ as Wir, galvanised No. 8 per ton rin a Hiis 925 68. deo. 
1 e oe e ee ; 
a Naphiha, Solvent (90% àt 1900), per i 5/6 5/6 s : e „ porton {togia 12 60 £12 15 dec 
a Potash, p man casks.. per ib. . . se .. perton| £138 £18 10 T 
a „ \Causti 75/007) .. per ton a 7 Hen Wire No. 98 .. .. Der lb. 8, e 
a v Bisulphate .. per ton £35 £85 . perbot| £926 £926 is 
a Shellac .. per owt, 61/- 61/- oe d Mica (in original cases), small .. per Ib. Bd. to 9d. | Bd. to 9d. T 
a Bulphate of Magnesia. per ton £4 10 £4 10 m d n " " medium per Ib. 1/9 to 2/9 | 1/9 to 2/9 ‘ 
a Bulphur, Sublimed Flowers .. per ton E48 £6 ee d large .. per Ib. 8/8 to 7/8 to 7/8 es 
s a oe ered .. .. per ton £5 10 £5 10 éa p Phosphor Bronse lain cas per lb. to 1/8 to 1/8 oe 
wl SES. 2 boo CHANULER eo | MEM c 
oe T n [E [] $ eo . ee 
l ü E syl m W. 446 a s p o Fina: wie Toce Tb: | toga. to 1/04 1043. to 1.04 
es r lb, , , s» um Bronze r p ; 
Bichromate, casks zi 1 Steel, Magnet, soa ngto desc p n bor jon m 415 | to 240 
" 99 " 
METALS. &. 9 Tin, block ee ee ee ee per ton { Es x } = dec, 
1 ts. ton £224 RIM ee : foil ee ee LA J ee Ib. 1/6 1/6 
ee er in ion loi per ton | 4191 2151 i » wire, Nos. 1 to 16 : per Id. 19 1/9 
Babbitt's metal in per ton | £75 to 4140 £75 to £140, p White Anti - friction Metals — 
? Brass (rolled metal to 19") basis per lb. 188. 114. T " White Ant” brand . per ton 285 0 £65 | £85 to £65 ed 
c Tube (brazed) .. .. per lb. " 10d. . 6s j Xarns, Cotton Flax, f les. 101b. vndis iA. oe 
c " v” oue awe) ee E Ib. uw 34. oe j 98 Bost Flax ner lb. e ee 
£ T ed SPEI. |: oma 11d. . j ie ter = ue lbs, .. per ib, sa. da 
* Odber Tubos (braa ) per Ib. , , a " Jute, 180 Ibe. Me Ey. 


solid drawn) .. per lb. "ox E 


per ton 
9 Copper Bars (bent selected) .. per ton | i Zino, 8h" (Vielle Montagne pnd.) Per ton £32 10 £33 10 


India-Rubter, G.-P, and Teleg. Works 


0 k Messrs. Morris Ashby, Limited 
b b TOTUM Co., Ltd. tions g Bouse. James & | aaa Co., Lid. Quotations | * Messrs. W. T. Glover & Co., Led. 
Quotations ° Meurs. Thos, Bolton & Bons, — py ] ^ Messrs. Jackson & supplied py] * Messrs. P. Ormiston Mom & Bons. 
Ke F. Wigrins & Sons, ( Messrs: Bolling & Lows. e Messrs, — Oo., Lid, 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION (GLASGOW CONVENTION). 


COAL AND ASH CONVEYING GEAR. 
By R. A. CHArrock, 
City Electrical Engineer, Bradford. 


Tue question of dealing with coal used in electric generating 
stations is one of the most important that presents itself to the elec- 
trical engineer, and of almost as much importance is the question of 
disposing of the ashes that are produced by the boilers. Taking the 
average of a number of works the cost of the coal works out at ‘71d. 
per unit, and this represents 46°6 per cent. of the average works cost 
per unit. In a station producing 5,000,000 units per annum this 
means an expenditure of £14,791 per annum, or, at an average rate 
of 12a per ton, a consumption of 24,652 tons per annum. The cost 
of conveying and handling this coal varies between very wide limits, 
according to the distance it has to be taken, the height to which it 
has to be raised, and the means at disposal. As a rule coal contracts 
are drawn up to include the cost of cartage into the generating 
station, and it is consequently somewhat difficult to give an exact 
figure for this item. A charge of 6d. per ton for cartage from an 
ordinary railway siding for a distance of half a mile.is, however, a 
fair estimate. This represents an annual cost of about £616 on the 
above quantity of coal. 

If it is possible to put in a conveying apparatus that will take the 
coal direct from a railway. or water siding and deliver it to the 
generating station, and if the annual charge on this, represented by, say, 
10 per ceut. on the prime cost of the apparatus, does not exceed the 
above amount, it is certainly worth while to adopt this principle. 
If, however, the distance is great between the siding and the station, 
and the cost of the apparatus excessive, it is better to have the coal 
carted to the generating station and distributed in the coal bunkers 
by means of a local conveying apparatus. 

Horee traction for cartage purposes is a very unreliable means, 
especially in winter time when the frost is on the ground and when 
it is very important that there should be no interference with 
deliveries, and on this account, and also that the cartage may be 
under the direct control of the station engineer, a more reliable 
means should be provided. This may be effected by means of 
motor-driven trolleys, each capable of holding about 5 tons, 80 con- 
structed that they can be backed under the coal drops of a railway 
siding or under the cranes used to unload a barge, and arranged 80 
that they can be tipped into convenient hoppers in the generating 
station. Such vehicles can travel at a speed of eight miles an hour, 
and when not used for coaling purposes they can beutilised for con- 
veying cable drums or other heavy gear about the town. They 
should be preferably steam-driven, and can be purchased for £500 
or £600 each. | 

Once the coal has reached the station, the question of the most 
convenient means of storage presents.itself to the engineer. The 
minimum amount which should be stored in a station is 100 tons for 
every 1,000 1. f. p. installed, and this amount can be conveniently 
contained in overhead bunkers placed above the boilers. It is, how- 
ever, desirable to store four or five times this amount if possible, 
and to effect this an auxiliary coal store is necessary. This must 
obviously be placed outside the boiler house. It should be near the 
ground level and connected to the overhead store by means of con- 
veying and elevating machinery. 

The coal store or bunkers, whether overhead or on the ground 
level, may be constructed of brick or ironwork. The flooring 
thould be sloped at an angle of 45° to points in the centre, from 
which distributing shoots can be taken either to supply the boilers 
or the conveying apparatus. The maximum depth of the coal 
stored in such bunkers should not exceed 10 ft. If this is exceeded 
the coal is liable to become overheated and to catch fire. 

The construction of the bunkers, including the roof-work. 
should be entirely of non-combustible material, and fire hydrants 
should be placed in accessible positions. In an auxiliary coal store 
it is usual to have a conveyer running over the top of the store and 
returning underneath it. By means of this the coal can be collected 
from the points where it is discharged from the carts, and can be 
distributed in the store. If it is desired to draw coal from this 
store, the return half of the conveyer, which runs beneath it, can 
then be fed by shoota, and arranged so that it will deliver to an 
elevating apparatus, The elevating apparatus should take the coal 
to the level of the coal bunkers over the boilers, and it should be 
possible to feed this either from the auxiliary coal store or direct 
from the carts. After the coal has been elevated to the desired 


height it can then be distributed in the overhead bunkers by means. 


of another conveying apparatus, and from these bunkers it should 
be fed to the boilers through shoots, which should be fitted with 
controlling valves. 

There are many forms of conveying apparatus, and I will 
endeavour to describe those most in use, and point out their advan- 
tages and defects, M 

The worm type of conveyer consists of a worm or screw, which 
revolves in a semi-circular trough. The coal is fed into one end of 
this trough, and is gradually pushed along by means of the worm; 
it is allowed to fall through doors in the bottom of the trough, 
which can be opened when nec . This apparatus can only deal 
sbi small coal, and it is very liable to get out of order, owing to 

imps of coal becoming jammed between the worm and the trough. 
i power taken by this apparatus is also excessive, owing to the 
ction between the worm and the coal, and between the coal and 
the sides of the trough. | 
Sia chain type of conveyer consists of a chain formed of lines of 
iron rivetted together; this is dragged along a flat-bottomed 


trough having doors on the underside; the chain passes over & 
sprocket wheel which is driven by gearing, and is dragged along 
the trough, pulling the coal with it. This conveycr is less liable to 
get out of order than the worm conveyer, but the friction between 
the chain and the trough, and the coal and the trough, is excessive. 
Another objection that this conveyer has is the fact that the rivets 
in the chain, which forms the pins on which the links turn, are 
buried in the coal, and in time these and the holes in the links 
become worn and cut away ; the centres of the links consequently 
become elongated, and the chain does not gear properly with the 
sprocket wheel. The life of such a chain is not more than from 


. three to four years. 


The push-plate type of conveyer was devised with the idea of 
keeping the chain itself out of the coal. The chain of this conveyer 
runs on rollers above the trough, and attached to it are a series of 
rectangular plates which dip down into the trough and push the 
coal along as the chain is dragged forward. This is a better form 
of conveyer than the last, but it has the same objection owing to the 
excessive power absorbed in the friction of the coal when being 
dragged along the trough. 

The band type of conveyer consists of & broad endless india- 
rubber or fibre belt, from 18 in. to 24 in. in width, running over 
pulleys at either end, and supported by rollers throughout its length. 
'These rollers are shaped or inclined so as to cause the belt to sag in 
the centre and so prevent the coal from falling off. In order to 
discharge the coal from the belt, the latter can be tipped on one side 
at any desired point, and the coal will fall off the other side, or the 
coal may be scraped off by an inclined scraper placed at any point. 
This form of conveyer takes less power to drive, and there is no 
power absorbed in friction as described in the previous types. This 
type of conveyer has the advantage of being about the cheapest in 
first cost, and rubber belts such as these have been known to last 
from 10 to 12 years, and even then to be in a very fair condition. 
The working parts of the apparatus can be lubricated, preferably by 
means of grease. 

The steel trough conveyer is composed of a number of steel plates, 
which are usually turned up at the edges, and which are fixed to 
the links of an endless chain. The chain may be run on rollers or 
may be fitted with small flanged wheels, which run on a tramway. 
The plates are 80 arranged that when the chain is approximately in 
a straight line they form a continuous trough, which travels along. 
The coal, which may be of any size, is fed on to this trough and 
carried along by it to any desired point, where it can be discharged. 
It has the advantage that the working parts of tbe chain are kept 
away from the coal dust, and there is no power absorbed in friction, 


the coal being carried along bodily. The conveyer is not, however, 


adapted for the convenient discharge of the coal at any point along 
its route. The returm chain also is useless. 

All the above types of conveyers can only be used for conveying - 
coal approximately horizontally, and if used for elevating they 
should not be run at a greater angle than 30° with the horizontal. 

Another type of conveyer that is being extensively adopted now 
is one in which the coal is conveyed by means of buckets which are 
hung on an endless chain. These buckets always hang vertically, 
and in this way the conveyer can be used either for conveying hori- 
zontally or elevating vertically, or at any desired angle. The chain 
itself is fitted with small langed wheels, which run on an ordinary 
tramway composed of T section rails. Where it is necessary to 
change the direction of the motion from conveying horizontally to 
elevating vertically, curved rails are fitted to effect this. The chain 
is a double-link chain on each side of the buckets, and the driving 
is effected by means of toothed wheels or pawls, which engage with 
distance blocks fixed between the double links. "This conveyer can 
only run in a straight line when moving horizontally, but the direc- 
tion of the motion may be changed to one at right angles if desired, 
where the chain is ascending or descending vertically, by allowing 
the chain to twist where it is hanging free. The buckets are filled 
by means of funnel-shaped spouts which fit into them as they pass 
along, and each spout allows just sufficient coal to enter in order to 
fill the bucket. This conveyer takes very little power to drive it, as 
there is only the friction in the wheels to overcome and the dead 
weight of the coal to be raised. It is so free that the weight of the 
coal in the ascending buckets is enough to cause the chain to run 
backwards if the driving power is taken off, and means have to be 
taken to prevent this by using some form of ratchet and pawl. The 
working parts are protected from contact with the coal or ash dust, 
and in consequence have a maximum life. The buckets can be 
tipped at any desired point by means of a lever engaging with a pin 
on the side of the bucket. This conveyer can be used both for coal 
and ashes if it is arranged to travel over the coal bunkers and under 
the ash pits of the boilers, and iu this way the cost of installing two 
conveyers and special elevating gear is obviated. 

Another type of conveyer and elevator that may be employed is 
as follows :— l 

A long girder of H section is supported at any desired height by 
means of lattice framework and tie rods. On tbis is fitted a trolley 
which can be pulled backwards and forwards by a wire rope; on 
this rope is a pulley with a hook attached, and at certain points 
this hook can be lowered to the ground level, where a skip, holding 
about a ton of coal, can be attached to it. The skip is then raised 
and when the hook is brought to the level of the girder it is 
gripped by the trolley, and the whole is travelled along; the skip 
can then be tipped at any desired point. The motion is then 
reversed, the skip brought back again, lowered, unhooked, and a 
fresh skip attached. In this method it is necessary to fill the skips 
by hand; they can, however, be emptied at any desired point. 
The working parts are kept free from coal and ash dust, and the 
apparatus does not take an excessive amount of power to drive. 

Turning now to elevators as distinct from couveyers. The most 
usual type adopted is that having an endless chain, which passes over 
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pn at the higher and lower level, and has buckets fixed to it. 
ese buckets dig into the coal at the bottom end, in what is called 
the boot of the elevator; they carry the coal to the top, and as they 
turn over the top pulley they discharge the coal down a shoot, 
which, as a rule, feeds on to a conveyer. : This form of elevator 
takes a considerable amount of power to drive it, and it has the 
disadvantage that the working parta of the chain come into contact 
with the coal or ash dust, and in consequence wear takes place. 

For unloading coal from a barge the best form of elevator is an 
automatic grab which can be attached to a crane. This, while open, 
can be dropped into the coal, and, as soon as the lifting chain begins 
to pull, the grab closes, digs into the coal, and fills itself. It can 
then be lifted to any desired height, and discharged into a hopper, 
from which the coal can be taken by the conveyer. If desired, 
each T ai can be weighed, and an automatic register kept of the 
weight. 

Conveying and elevating apparatus is peculiarly liable to break- 
down, owing to the rough nature of the work it has to do, and in 
order to guard against the serious results which a breakdown may 
entail during the heavy winter loads, some duplicate means should 
be provided for getting coal into the ctation and for getting the 
ashes away from it. Owing tothe high initial cost of good conveying 
plant, it is not advisable to instal this in duplicate, unless the station 
be very large and the outlay be warranted. It would appear best to 
use some simple and effective means, such as a system of light tipping 
trucks, which can be ran on a tramway in the boiler house, and 
wnich can be filled by hand. Such an arrangement, of course, 
entails a considerable amount of Jabour, but, being only a stand-by, 
and to be used only in ar. emergency, this item cannot amount to very 
much. In some cases means may be provided for taking the coal 
carts themselves into the boiler house and dumping the coal on to 
the floor. B ; 

With reference to ash conveying, the same type of apparatus can 
be used as is employed for coal conveyiny. 

The ashes should not be allowed to interfere with the handliug of 
the coal in any way, and should, if possible, be dealt with in a 
cellar below the boiler house flooring. In a boiler house containing 
a large number of boilers, if the ashes are allowed to accumulate 
even for a couple of days, the whole place becomes so choked, that 
it is impossible to work the boilers properly, and if there is a large 
space available below the floor, the ashes can be allowed to accumu- 
late here for several days if it is impossible to get rid of them. 
The ashes should be taken to an overhead bunker, preferably at the 
end of the boiler house furthest from that at which the coal enters, 
and from this bunker they may be fed into carts or trucks by means 
of shoots. It is most essential that they should not be allowed 
to accumulate, and it is quite as important to provide duplicate 
means for getting rid of them, as it is for getting the coal into the 
station. | 


CASSEL’S CONSTANT SPEED WATER. 
WHEELS. 


Tur want of a self-contained, simple, and absolutely reliable water 
motor has hitherto much restricted thó application of the energy of 
water falling from a considerable height to the production and 
distribution of power. Various forms of impulse water wheels 
designed especially for modern high pressure systems have been 
put upon the market, each one claiming some peculiar advantage in 
respect of efficiency. No manufacturer, however, has attempted to 
put forward any claim to self-regulation, although this is admittedly 
an essential condition for any considerable development of this 
branch of hydraulic engineering. | 

The Cassel Self-Regulating Water Wheels, Limited, are intro- 
ducing a form of impulse wheel in which reliable self-regulation of 
. speed under varying loads and heads of water is achieved for the 
first time, and, as will be seen from an inspection of the illustra- 
tions which we publish, the value of this invention is further 
enhanced by the fact that it is not confined to any particular design 
of wheel, but it is applicable to all the best known types. 

Wherever water power exists naturally it is used in spite of 
existing difficulties where possible for the production of power, 
because it is the cheapest natural source of power. Could it be con- 
trolled to the same extent and with the same reliability as steam, 
it would have absolutely no competitor in its field. 

In Sweden and Norway, Scotland, Germany, Austria, Switzerland 
and Italy, there would appear to be at the present time over 
3,000,000 H.P. of natural water power in use, and in the greater 
portion of these installations the conditions are those to which 
Mr. Cassel’s invention is peculiarly applicable. The water horse- 
power at present running to waste, owing to the fact that no simple 
form of water-wheel has hitherto existed that would work reliably 
aud without attention under variations of head and load, must run 
into tens of millions. : 

Figs. 1 and 2 are photographs of the wheel with buckets in a 
position of vy aem speed at full load and when governing. 

Figs. 3 and 4 represent a sectional elevation of one form of the 
Cassel wheel with buckets closed and open. 

Fig. 5 shows the wheel complete and ready for connecting with 
the pipe line. ! | 

ben the wheel is at rest (figs. 1 and 3) it has every appearance 
of an ordinary impulse water-wheel, the two single buckets being 


of such a shape that when brought together they form the commonly 


adopted type of bucket with central rib for dividing the jet. 
Between the two discs carrying the halves of the buckets two 


T levers are provided. These levers are pivoted on pins fixed 
in the spider, which is keyed on to the shaft. At the end of 
the long arm of the T levers are mounted suitable weights. 

The governing action is as follows: When the speed of the 
wheel reaches that for which it is designed, the centrifugal force 
exerted by the weights produces a pressure upon the discs tending 
to separate them, which is equal to the action of the springs tending 
to hold the discs together. Should the speed from any cause 
become greater than this critical speed, it follows that the force 
produced by the centrifugal action of the weights will become 
greater than that of the springs holding the discs together, and as a 
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consequence the discs will be forced apart. In practice the 
actual increase of speed necessary to force the section apart 
is found to be very slight. The result of this is to separate 
the buckets and leave a space between them through which 
a section of the jet passes without exerting any impulsive effort 
upon the wheel. It is easily seen that the degree to which the 
discs are separated will be proportional to the area of the jet which 
is necessary to be utilised under any particular condition of load in 
order to maintain the speed at that for which the wheel is designed. 

The position of the buckets in figs. 2 and 4 only obtains as long 
as the flow of water is in excess of that required to drive the wheel 
at normal speed for any given load. This characteristic enables 
the excess flow to be reduced as slowly as may be necessary to avoid 
all shocks in the pipe line. In proportion as the flow of water is 


Fig. 2. 


reduced the buckets approach each other again until they reach 
their original normal position, namely, close together—at normal 
speed. The full efficiency at normal speed for any load is thereby 
ensured. It is needless to point out that under these conditions tbe 
highest economy in water consumption is effected 

We had an opportunity of examining the operation of this wheel 
at the offices of Mr. Ed. C. de Segundo, the company's consulting 
engineer, The wheel was worked by water pressure derived from 
the mains of the London Hydraulic Power Company, and the pree- 
sure at the nozzle was regulated by means of a stop valve. The 
pressure gauge fitted on the occasion of our visit did not register 
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diameter of nozzle, 
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higher than 400 Ibs, per square inch, but the experiments which 
were made in our presence were sufficient to demonstrate the ex- 
eeptional ision of the self-regulating action of this wheel At 
a pressure of about 40 lbs. per square inch, the tachometer registered 
about 450 revolutions per minute, whieh was very nearly the 
critical speed of the wheel. On the pressure at the nozzle being 
increased gradually from 40 lbs. to 400 lbs. per square inch, the 
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tachometer showed no appreciable variation 1n the speed. On the 


Pressure being increased or decreased suddenly, the tachometer 
_ showed a momentary variation of speed, but this adjusted itself to 


the. normal speed after a very short interval, perhaps five or ten 


. seconds. 


We give below an extract from a series of exhaustive tests made 


upon this wheel under considerable variations of load by Mr. E. B. 


Hussey, at Everett, Washington, U.S.A., on November 11th, 1900, 


at the pumping station of the Everett Water Works:— 
^. “Speed test-of Elmer F. Cassel’s automatic hydraulic motor as 
made at Everett, Washington, November 11th, 1900, at the pumping 


station of the Everett Water Works: Diameter of wheel, 18 in.; 
§-in.;. diameter of pipe, 2 in.; diameter of 
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drive pulley, 18 in.; diameter of driven pulley on dynamo, 5 in. 
Water pressure approximately 105 lbs. by gauge, but this pressure 
varied from 100 to 110 Ibs. according to pump pulsations. 


Revs. per e 
No load 8 8 3» art of motor 
No load to ¿th load ^... 570 ... 42 per cent. decrease 
ith n sth n ne ~ OBON ~ ea 2°6 ” increase 
Hh „ ith — .. 575 .. 17 „ decrease 
ith n ith n Tm 570 T 8 T ” 
ith n full » ope 550 ees 33 » » 
Ful , gt, e) 575. 45 „ increase 
Hh „ ath „ ie E ues dd „ variation 
ith n. ith » wr MER ua 8 T increase 
. Hh n ith 1 a WO sh E7 » "n 
j n DO „ TM i T 0 » variation 
Fun „ full „ .. 555. 59 „ decrease 
N » uo „ e. 690 6'4 » increase 
„ full y e 555 59 „ decrease 


r 


“Resulting in a mean variation of 2:9 percent. The greatest 
variation is evident where the full load to no load, and no load to 
full load, was applied instantaneously. : 
The motor being unbelted from dynamo, and running entirely 
free, ran at a speed of 600 revolutions per minute. 
Signed) E. B. Hussey, C. E. 
" Seattle, Washington, | 
November 17th, 1900.” 


Mr. Cassel’s invention constitutes a fundamental and most 
important departure in the design of water motors, in that the 
speed is kept constant owing to the method of construction of the 
wheel itself, and is not in any way dependent upon the control or 
variation of the volume of water flowing at any time. The value 
of this peculiar characteristic of the Cassel wheel in connection 
with the generation of electric energy for power transmission can 
be scarcely over-estimated. Whatever the variation in load, 
whatever the volume of water passing through the nozzle, and 
whatever the variation iu pressure of head, the wheel cannot race. 

The Cassel wheel therefore is peculiarly adapted for direct 
connection to any electric generator, and provided the minimum 
supply of water is sufficient. to run the plant at the critical speed 
for which the wheel is designed, any variations of load or head will 
not affect the speed. 

The Cassel wheel is being introduced by the Cassel Self-Regulating 
Water Wheels, Limited, 56, Broad Street Avenue, E.C., who have 
acquired the European patents, the American and Canadian patents 
beiug controlled by an American organisation. 


IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS. 


By WILLIAM J. HAMMER. 


(Continued from page 12.) 


— 


THe NEW KónriNG TWo-CYCLR Gas ENGINE. 


The concern of Gebr. Körting, at Körtingsdorf, near Hanover, 
Germany, is now building engines of 1, 000 H.P. and over of the 4- 
cylinder 4-cycle type, for use with high furnace gases for driving 
dynamos, air compressors, exhaust fans, &c. Kórting's most interesting 
new type of 2-cycle gas engine, which I saw running in their works 
during my recent visit, consists of a single working cylinder, con- 
taining a driving piston, on each side of which the mixture of gas 
and air is alternately admitted, exploded, and does its work, 
reproducing steam engine conditions. Remarkable uniformity of 


speed is secured by this engine; in fact, it is doubtful if it is 


equalled in this respect by any other type of gas engine at present on 
; the market. Exhaust ports are situated in the 
centre of the cylinder. The piston itself acts 
as a slide valve to open and close these ports, 
when it moves in the zones of the dead point 
at the end of each stroke. Although there is 
an explosion on each side of the piston, the 
temperature is kept very low by water-jacketting 
the cylinder and stuffing box and causing 
water to circulate through the piston itself. 
The working mixture is crompressed by the 
main piston on its return stoke to about 12 
atmospheres, and when at its dead point ex- 
ploded by two electrical igniters, one placed 
close to the piston and the other close to the 
inlet valve. On the side of the engine may be 
seen the gas and air pumps, which are 
relatively proportioned and connected together, 
The pumps are provided with piston valves 
which are operated by an eccentric on the 
main crankshaft, and serve to direct the gas 
and air first to one end and then to the other 
end of the cylinder, performing the same 
function that is fulfilled by the admission valve 
of a steam engine, the inlet valves on the ends of 
the cylinder being merely check valves to pre- 
vent back pressure from the cylinder into the pumps. The air and gas 
arrive, separated from each other, at the valve casing, where they are 
thoroughly mixed, and enter the cylinder. During about 40 per cent. 
of the stroke, the gas is caused to pass around a by-path, and none 
enters the working cylinder. During this 40 per cent. of the stroke, 
air alone is introduced in the cylinder, scouring out the products of 


combustion, which pass through the exhaust; it also forms a layer 


between the burnt gases and mixture, lowering temperature inside 
the cylinder, and making pre-ignition impossible. È 

One of the most important features in Mr. Körting’s engine, and 
one which he claims it would be impossible to operate without, is a 
projection in the combustion chamber, below the inlet valve. This 
Pesta is almost semi-circular and of a special form which is the 
result of considerable experimentation. It is on the concave side of 
the combustion chamber, which causes half of the moving charge to 


* Abstract of paper ch Mr. W. J. Hammer before the 
American Institute of Electrical Engineers, February 28th, 1901. 
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become deviated at right angles to the rest of it, thus producing a 
whirling and rolling motion. This materially assists the scouring 
action of the air and assists also the thorough mixing of the air and 
gas, which mixture thus loses all tendency to force itself in the form 
of jets, into the dead mass of burnt charge and air ahead of it, 
which it would ordinarily mix with, and cause considerable loss of 
the new mixture, by its passing out through the exhaust. Were this 
effect not produced, the loss of gas escaping through the exhaust 
ports would be so great as to make the engine, as built, 
uncommercial. The regulation of the engine is secured by 
the governor acting on the slide of a link motion, which 
acts on the distribution slide of the gas pump, and according 
to the position of the slide of the link, the rate of cir- 
culation in the gas pump is increased or decreased, controlling 
the quantity delivered at each stroke. The quality of the mixture 
remains the same. Mr. Ernst Korting informed the writer that this 
engine could be built with 25 per cent. less lbs. of material than 
any gas engine of the same horse-power in the market and at a 
manufacturing cost per lb. not exceeding other types. 


THE OECHELHEUSER GAs ENGINE. 


This engine is one of a number of important types of gas engines 
of large power, which have developed since the sudden demand 
caused by the utilisation of “high furnace” gases for gas engine 
driving. This engine has but one complete cycle per revolution. 
It has one long horizontal water-cooled cylinder, containing two 
pistons, which between them perform the functions of admission 
and compression of the charging mixtures and the discharge of the 
products of combustion or exhaust gases. The engine has no valves 
or cam-shafts. The front piston is connected to the centre of a 
three-throw crank and the rear piston to the two outer cranks. 
These cranks are 180° apart. The cross-head of the back piston is 
also attached to the piston-rod of a donble-acting pump, which com- 
presses the gas and air mixture on one side of its piston and air 
alone onthe other side. As the two engine pistons approach in the 
cylinder, the mixture is compressed between them to a pressure of 
fren 1 to 10 atmospheres and exploded electrically. The pistons 
are thus driven apart, each doing its work upon the main shaft. 
Before the completion of the full stroke the front piston uncovers 
the annular exhaust port, permitting the discharge of the exhaust 
gases. The rear piston at the end of its stroke uncovers first a port 
admitting air under slight pressure, to scour out the remaining 
products of combustion, and then a second port, through which the 
previously compressed explosive mixture from the pump is admitted. 
The exhaust port remains uncovered while the mixture pushes out 
the scavenging air, and then the pistons close all the ports on the 
return stroke. Compression then follows, and the cycle is repeated. 
It is claimed that none of the fresh charge escapes through the 
exhaust, as the cylinder is so proportioned, that even when running 


at maximum load, the charge occupies but 70 per cent. For slight 


variations in speed the governor controls the proportions of mixture 
of gas and air. For wider limits it regulates the quantity of charge 
through the mixing valve cock and the return elide valve. Part of 
the compressed charge passes into the suction pipe, and is then 
transferred to the other side of the pump, instead of to the motor 
cylinder, as usual. Admission and exhaust are effected in one 
stroke instead of two. The cylinder dimensions are smaller for 
the same power than in the four-cycle type of engine, as one 
explosion is obtained at each revolution, and as this is effected by 
iwo working pistons, acting on the same shaft, the power is 
said to be increased fourfold. The turning moment on the main 
shaft is produced by a couple, and the unbalanced forces transmitted 
to the bed-plate are much less than ordinary. Great regularity is 
obtained by the impulse at each revolution, and rapid expansion 
follows each explosion. The engine is, however, of considerable 
length, and the extra cost and complication of the three cranks, 
three connecting-rods and two cross-heads, rods, pump and pump- 
gear are to be taken into consideration. In the latest designs the 
pump is placed below the floor and under the engine, making a very 
compact arrangement. The Kraft Gas Gesellschaft, of Berlin, 
which is now manufacturing this engine at Aschersleben, is turning 
out a large number of these engines, up to 2,000 B. H.P., in the twin 
arrangement, for driving electrical machinery, fans, air-com- 
preseors, &c. 
(To be continued.) 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD BY INVITATION OF Pror. W. G. ADAMS 
IN THE WHEATSTONE LABORATORY, KING'S COLLEGE, 
JUNE 28TH, 1901. 


Pror. Everett, F. R. S., Vice-President, in the Chair. 


A Papef on “THE EFFECT OF a HIGH FREQUENCY OSCILLATORY 
FIELD ON ELECTRICAL RESISTANCE,” was read by Mr. S. A. F. 
WHITE. 


The object of this paper is to discover if the action of light upon 
the electrical resistance of selenium can be imitated by using high 
frequency electrical oscillations. It is found that such oscillations 
permanently increase the resistance of selenium. The effect of a 
rise of temperature is to increase the resistance of a piece of low 
resistance, and decrease the resistance of a piece of high resistance. 
The effects of the field in a piece of high resistance can be reversed 
by exposure to light, or by reheating and subsequent cooling. In 


the case of tellurium a high frequency field temporarily decreases 
the resistance, as also does a rise in temrerature. Repeated heating 
and cooling of a piece of tellurium permanently increases its 
resistance. It seems probable that all of the effects are due to rise 
of temperature caused by minute sparks within the mass. The rise 
in resistance by alternate heating and cooling may be due to the 
formation of tellurides with the metal of the electrodes. The 
negative temperature effect of tellurium suggests that it might be 
usefully employed in the detection of heat radiation. 

The CHAIRMAN expressed his interest in the paper, and drew 
attention to the very rapid action of light upon selenium. 

Prof. Apams said that as the effects here noticed were not so 
rapid as in the case of light they were probably due to change in 
temperature. 

Prof. Bose said he had tried the effect of Hertzian radiation upon 
thin layers of various metals, and found an increase of resistance in 
the case of selenium and a decrease in the case of tellurium. The 
effect of radiation is confined toa few layers on the surface of the 


conductor, but it appears that it is of the same nature in continuous 
solids as in coherers. 


A Paper by Mr. E. C. C. Baty and Dr. H. W. Syers on “Tue 
SPECTRUM OF CYANOGEN,” was read by Mr. Baty. 


The authors have been able to obtain the spectrum of cranogen 
by allowing the pure gas to flow through a vacuum tube and observing 
from the end of the tube. This is necessary on account of the brown 
deposit of paracyanoven which renders observation in the ordinary 
way impossible. The spectrum obtaioed differs from the flame 
spectrum, and consists of a series of equidistant flutings 
through the whole of the red and yellow, somewhat recalling those 
of the positive band spectrum of nitrogen. The experiments prove 
that, first, the swan spectrum is not produced by a carbon compound 
which does not contain oxygen: second, the swan spectrum is that 
of an oxide of carbon, as it is only produced by carbon monoxide; 
and as.this spectrum is changed at once into the carbon oxide 
spectrum by admission of oxygen or by intense electric discharge, 
and further, as the carbon oxide spectrum is invariably given by 
carbon dioxide, there can be no doubt that, third, the swan spectrum 
is that of carbon monoxide and the carbon oxide spectrum that of 
carbon dioxide. 

Mr. GasTEB said that this paper might throw light on the dis- 
cussion of the arc where cyanogen, carbon monoxide and carbon 
dioxide are present. 'The presence of cyanogen might be able to 
explain the hiasing of the arc. | l 

The Society then adjourned until next October. 


CURRENT SPECIFICATIONS. 


LXX.—BIRKENHEAD ELECTRIC TRAMCARS. 


SUMMARY. | 


Extent of Contract.—Supply and delivery of 15 electrically- 
equipped tramcars. 


Division of Contract.—Separate offers to be sent in for car bodies, 
trucks and electrical equipments. 
Car.—To be of double-deck type, suitable for mounting upon 


bogie trucks. To be suitable for seating 66 passengers, 30 inside 
and 36 outside. 


Gauge of Line.—4 ft. 84 in. ] 

Trucks.—Each car to be equipped with two equal wheel bogie 
trucks arranged to support one motor on each axle, or four motors 
per car. Diameter of axles, 32 in.; diameter of wheels, 30 in.; 
wheel base, 4 ft. to 4ft.6 in. Ten years’ warranty to be given with 
all parts except springs, wheels and brake-shoes. 

Trolley Pole.—'To be of the swivelling arm type, enclosed springs 
to be optional with tenderers. 

Motors.—Each car to have four motors rated as 20 H.P. size, and 
wound for 500 volts. 


Ratio of Reduction Gear.—Not to exceed 4:8 to 1:0; width of gear- 
ing not to be less than 44 in. 

Test for Motors.—The four motors to be able to propel a fully 
loaded car, having a total weight of 12 tons, at a speed of 10 miles 
per hour up a gradient of 8 per cent., the track being in fair con- 
dition. ' 

Flashing Test for Motors.— 2, 500 volts maintained for five minutes 
between every part through which the current flows and frame. 

Type of Controllers.—To be suitable for working with pairs of 
motors, and to have rheostatic brake. Fronts not to be fixed on 
hinges. 

Type of Lightning Arrester.— To be of usual pattern, complete 
with reactance coil . 

Date of Completion.—Seven complete cars by October lst, 1901, 
the remaining eight by October 31st, 1901. l 

Penalty for Late Completion.—£1 per day for each car body, 


truck or equipment late, or £3 per complete car per day. 


Terms of Payment.—During progress of the work up to 70 per 
cent. of value of materials and work delivered on site; 20 per cent. 
on satisfactory completion; the remaining 10 per cent. 12 months 
later. Car bodies, trucks and equipments to rank separately when 
calculating paymeuts. "T" 

Period of Maintenance.— Twelve months from date of completion; 
see comments below. 

Stipulations asto Removal of Foreman.—Satisfactory. 

Stipulations as to Wages tobe Paid to Workmen.—None. 
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Stipulations as to Sureties.—T wo to be named with each offer, to 
be willing to be bound in the sum of £500 for the car body and 
truck sections, and £1,000 in the electrical equipment section. 

Arbitration Proposals.— Unsatisfactory; see comments below. 

Date for Receipt of Tenders.—July 16th, 1901. 


These three specifications for the car bodies, trucks, and 

electrical equipments respectively of 15 tramcars, have been 

red by Mr. A. R. Fearnley, the tramways manager to 

the Birkenhead Corporation, the owners of the local tram- 
way systems, 

It will be noticed that the cars are to be of the double- 
deck type, each with two equal wheel bogie trucks, a four- 
motor equipment, and to have the controllers arranged for 
rheostatic brake. At the present time there is a great 


tendency in this country to adopt four-motor equipments ' 


whenever the demands of the service are specially severe. It 
is claimed by the advocates of this method of working that 
the economy in nse more than compensates for the extra 
first cost, while there is considerable gain in the tractive 
force and the more even distribution of the weight of the 
equipment over the two trucks. It will be interesting 
to note whether under the conditions of British tramway 
service these claims can be substantiated, or whether better 
results cannot be obtained with a lower first outlay by an 


increase in the size and rating of the two-motor equipment. 


The general conditions are in some directions excep- 
tionally onerous, and to render them ordinary commercial risks, 
need some modification. 

There is no provision for settlement of disputes by an 
independent arbitrator, the decision of the tramways manager 
being final and binding upon all parties. This we consider 
totally unfair. The person responsible to the purchasers for 
the due carrying out by the contractor of the terms of the 
contract ought not to be sole arbitrator. He is not only one 
of the parties to the dispute, but also a servant to one of the 
parties, and, therefore, in the opinion of the other party to 
the dispute he is unfitted to decide the case upon its merits. 
It is becoming more and more recognised that it is not fair 
to place anyone in such an invidious position as counsel to 
one side and sole judge of the case at the same time, and no 
doubt strong objection will be taken to this clause by 
tenderers, 

The maintenance clause is also of a stringent nature. The 
period named is 12 months, but the contractor is to take the 
risk, and be responsible for all accidents and damages to 
persons or things within that period, unless he can prove to 
the tramways manager that the defect is not due to faulty 
material, construction, or workmanship. This we consider 
unfair. The contractor should be responsible for a given 


period for faults due to the defective workmanship or 


material, but the onus of ‘proof that accidents are due to 


these canses should, in our opinion, be laid upon the user of . 


the plant, not on the absent manufacturer. It is quite pos- 
sible that a servant of the purchaser may endeavour to evade 
responsibility for the consequences of his own carelessness 
by attempting to throw the blame for an accident upon the 
contractor, and in the absence of any. representative, it may 
be impossible to refute the charge. The clause should be 
amended in the direction of placing the onus of proof of 
responsibility upon the purchaser and user, the contractor 
amply being liable for faults proved to be due to faulty 
workmanship or material. It is not clear to what extent the 
demand for 8 10 years’ warranty for certain parts of the 
trucks is intended to modify or extend the 12 months’ 
penod of maintenance specified for each section. | 

the terms of payment are acceptable, the amounts for 
which security must be found are stated for each section, 
aod we find the usual clauses re powers of purchaser over 
plant brought into his premises during the progress of the 
Work, inspection of work during manufacture at contractors’ 
i &. It will also be noted that the delivery dates are 


THE ENGLISH MECHANIC. 


Frox across the herring-pond a doleful plaint has reached our 
&r—mourning the rapidly approaching extinction of the 


“real” American mechanic. It is claimed by our country 
cousins that the active industrial situation now obtaining in 
their country is largely due to the existence of the American 
mechanic, and that the evolution of this highly specialised 
being has been brought about by the following means :— 
Special system of training ; apprenticeship ; direct instruction 
in the shops ; free education; wages high enough for the 
enjoyment of culture. The problem put for solution is the 
best method of perpetuating this valuable species. 

It is not for want of technical schools that the trouble 
arises—they arein abundance everywhere ; but how to obtain 
shop experience before coming to the shop appears to be the 
gist of the lament—this, and the fact that the apprentice 
system is dying—for which it is held that trades unionism 
is chiefly responsible. 

The need for good men daily increases, and although the 
introduction of automatic machinery has reduced the number 
of .mechanics generally required, it is essential that this 
smaller nnmber be of the highest ability. 

The pessimistic writer of the article in question affirms 
that it would bea “crime” to let the American mechanic 
die ; nevertheless, says he, extinction threatens, and the picture 
is indeed unpleasant. His sorrow extends to our shores, 
for he considers that the English mechanic is still further on 
the road to annihilation. 

It is not for us to suggest remedies to our friends across 
the seas ; it behoves us rather to turn attention to our own 
children. It may assist us, however, to refer briefly to tlie 
American mechanic and his evolution. Many have said, and 
the statement seems to be gaining credence, that the 
American artisan is far ahead of ours in ability, grit and out- 
put. We attribute the superiority, so far as it exists, 
principally to the following causes :—Dry bracing climate 
(there is far more in this than one would at first suppose). 

The rapid growth of the country, which has attracted 
the best talent from all parts of the world. 

The enormous expansion of the industry, which has 
made it absolutely necessary to get good men at any 
price—this has acted as a powerful stimulus to muke good 
men where they could not be obtained ready made, and to 
this end masters and men have taken endless trouble to 
foster skill and intelligence by encouragement and prompt 
recognition of merit. 

The fact that in the United States of America credentials 
are considered unnecessary—a man can walk into a shop, 
and however-irregular or unconventional his training may 
have been, he is paid what he can earn. He takes off his 
coat and starte ** right away," and israted according to what 
he can do. There is no doubt that this custom of standing on 
ones own bottom has a wouderful effect in attracting 
good men (who are often those who have not had a 
regular or recognised course of training) and of eliminating 
wasters. 

The good pay received by American artisans, which allows 
them opportunity of culture, and the feeling of self respect 
which has been fostered by attention to the question of per- 


sonal comfort and convenience—sucli as the introduction of 


lavatories and dining rooms, 

The scope of this article does not allow the enumeration 
of further causes contributing to the superiority of the 
American mechanic, but it may be said generally that his 
employer is much more go-ahead than his self-satisfied 
cousin. On the other hand, we do not think he is any 
cleverer or sounder in his ideas than the Englishman—tlie 
great difference being that whilst both have good ideas, tlie 
former puts his into operation as soon as they are conceived 
whilst the latter ponders and re-ponders, in case somethine 
better should present itself, or until someone else has tried 
and approved the idea in question. 

The American manufacturer is extremely bold 'and drastic 
in his policy, and will at any time tear existing things up 
by the roots provided he is reasonably satisfied that he can 
improve matters by so doing. In this way he is always a 
phase ahead of his more cautious European rival. 

This fearless and go-ahead example is bound to have its 
influence upon the mechanic within its range, and is no 
small item in his evolution. 

It ie satisfactory to know that the English mechanic can 
hold his own among his American fellows when once he gets 
to their country. We have come across an English erector 
in the States who was earning £500 a year, ö 
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Having endeavoured to show the factors that have 
operated in the production of good mechanics in the States, 
let us profit by the warning note and consider what steps 
we should take to perpetuate our better class of mechanic 
and improve his species. 

To make good men there is no royal road. The cardinal 
requisite in this, as in the inanimate branch of manufacture, 
is to start with good material—bricks cannot be made 
without straw. Our suggestion for obtaining sound material 
is to draw lads from a respectable class of life, giving the 
preference to those that have done well at school. Having 
made the selection, the lads should be taken for one month’s 
approbation and not actually bound till after a further five 
months’ trial. 

From the cream of this category we would institute a 
class of “special apprentice,” and give him advantages in 
the way of special training, passing him through more than 
one shop, according to requirements, and, above all, he 
should have at least six months in the drawing office. His 
position would be between the ordinary apprentice who 
learns one branch of the trade and the premium pupil who 
*gmatters" in them all. With the latter it could be 
worked 80 as to avoid clashing and the feeling of unfairness. 

One or more of this class would be created each year, the 
selection being made entirely on the question of merit. This 
method of choice would doubtless lead to more or less heart- 
burning, but would be an excellent incentive to employés to 
put forth their best efforts in their struggle for the privilege, 
and would a*tract sons of respectable parents to join the 
firm on the chance of selection. 

The details of training would not be on hard-and-fast 
lines, but would be determined in harmony with the ultimate 
object in view; but in all cases attendance at certain 
evening classes should be a sine qué non of the privilege 
bestowed upon specials.“ 

A certain amount of out-door work is strongly recom- 
mended, even if the mechanic is being ** manufactured " for 
indoor use. It is one of the surest ways of giving grit and 
encouraging the spirit of self-reliance and resource. 

With regard to the drawing office, to which allusion has 
been made, the accommodation of this department is 
frequently so limited that it would be impossible to pass all 
specials through it; in such cases it would be well to select 
one youth annually—a still further step in eliciting the best 
ability. 

There are a number of other factors in the training of 
these apprentices that need not be mentioned here, and we 
will pass on to a few thoughte regarding the treatment of 
the fully-fledged ** special ” and“ ordinary mechanics. 

There are few employers so philanthropic or trusting that 
they would care to go to the trouble and expense of affording a 
special training, with the chance of losing the subject of their 
enterprise at the age of 21, just when he would be beginning 
to be useful. 

It is quite recognised that there are some sufficiently 
grateful (and far seeing) who would be willing to render 
their guid pro quo by continuing with their trainers for four 
or five years at ordinary shop rates, but the temptation to 
rise rapidly that their special training would present, would 
in many cases, it is feared, prove too great. 

The suggested way of meeting this difficulty is to bind 
till the age of 21, with the employer's option of extension to 
25, at a certain progressive wage, and with a further proviso 
that from that age to 30, the original employer would have 
the right of retaining the special at whatever rate he could 
command in the open market. | 

To revert to the question of the best method of treating 
the mechanic after he has reached 21 (the first stage of his 
bond), and of mechanics trained in the ordinary way, we 
would say : Treat them as self-respecting human beings and 
provide for them facilities for washing and for eating their 
mid-day meal. Adopt the single-break day (the later hours 
of starting work affording an opportunity of attending 
evening classes and self-improvement without encroaching 
upon sleep). Provide a good library of technical books, and 
a reading room, where the current numbers of British and 
American journals may be perused. 

Inaugurate an engineering society on free and easy lines, 
making it attractive and not too formidable, so as to 
encourage a good attendance and contributions from junior 
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members. An institution of this character, properly worked 
and personally attended by the principals, does much to raise 
increased interest in the profession and is the means of 
eliciting the talent that lies dormant in every shop. It 
is a good plan to offer two or more premiums during the 
session for the best paper among different classes of artisans, 
the award being made by general vote of those actually 
attending the meetings. 

Whilst providing various channels for mental stimulus 
and elevation, the physical side of the question must have 
its share of attention in the shape of football, cricket, cycling, 
rowing and swimming clubs. 

In very large establishmente it might be found profitable 
to appoint an expert who would spend all his time in show- 
ing the very best way of carrying out the various operations 
upon the most scientific and expeditious lines, and who 
would be able to devote more time to individnals than would 
the foreman. 

There is an important condition in the training of good 
men that should not be overlooked, namely, the enlarging of 
their horizon and opening of their minds, by letting them see 
other shops, and we think that two or three visits a year of 
the most promising men and lads to shops having good 
methods would be money well spent. 

When you have made your mechanic, or found him ready- 
made, do all that you can to make him comfortable, and 
fix no arbitrary limit to the wages that any man can earn, 
regardless of wage or operation. Directly a man has reached 
his money-earning limit, he is inclined to discontinue or 
reduce his effort. 

Your only consideration should be whether it pays to give 
the higher rate. Thus, if a man at £5 a week can produce 
more cheaply than his fellow at £2, pay him this amount 
regardless of the standard rate for his occupation, 

The question of one man working more than one machine 
might be discussed, but the aim of this article is to consider 
the training of mechanics rather than the methods of pro- 
ducing maximum shop output. 

Having considered the general lines recommended for the 
cultivation and perpetuation of the English mechanic, we 
should like to say, in regard to our contemporary’s allusion 
to the suppression of the apprentice system by trades unions, 
that the best cure is federation. 


COAL AND ASH CONVEYING GEAR. 


THE paper read by Mr. R. A. Chattock at the recent Con- 


vention of the Incorporated Municipal Electrical Association, 
_ on “Coal and Ash Conveying Gear,” deals with one of the 


details of central station work which is of very considerable 
importance. Coal must always form the main factor in 
the running expenses of a steam-driven generating station, 
and with the advent of electric traction its relative import- 
ance is greatly augmented. 

We are not quite clear as to what the author has in mind 
as the proper sphere for conveying plant. He says that, as 
a rule, coal contracts are drawn up to include the cost of 
cartage into the generating station, and he then goes on to 
estimate the cost of this cartage from a railway siding half 
a mile distant. The figure so arrived at he compares with 
10 per cent. of the cost of a conveying apparatus to do the 
same work. We do not know of any cases in which oon- 
veyers in the ordinary sense of the term have been put in 
for such long distances, and except in the open country the 
difficulties in arranging for them, quite apart from their 
prohibitive cost, would probably be insuperable. 

Large stations should always be provided where either rail- 
way or water communication is available; handling by ordinary 


carte of such large quantities as 25,000 tons of coal per annum 


being altogether unsuitable, apart from the question of cost. 
Thistheauthor recognises, and he recommends the substitution 
of motor-driven trolleys, each holding 5 tons, for ordinary 
carta. It would be interesting to know how such a scheme 
would work, but we fancy that most engineers would greatly 
prefer to have a siding. It is in taking the coal from this 
siding or from the wharf to the boilers or the coal store that 
conveyers find their proper sphere. 
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The question of storage is next touched on by the author, 
and he lays down the minimum amount that should be stored 
as 100 tons for every 1,000 r.H.P. installed. Several speakers 
in the discussion on the paper referred to this point, and 
there seemed to be a general consensus of opinion that the 
igure suggested was a very modest one, as it certainly is. 
The quantity named will suffice to provide for such contin- 
gencies as a breakdown in the conveying gear or some 
accidental interruption in the ordinary supply of coal, but it 
would be absolutely useless in the case of a coal strike or any 
prolonged withholding of fuel. 

The whole question of coal storage is a very difficult one, 
and depends greatly upon local conditions. The general 
principle may be laid down that the more coal that can be 
stored the better, up to, say, three months’ supply. The 
ruling consideration, however, will be the question of cost, 
the damage ensuing from a stoppage of supply being set 
against the cost of the land and structures necessary for 
storing the coal, In those cases in which the generating 
station is situated where land is dear, it may pay to have a 
store at some considerable distance away where plenty of land 
can be had at a low price. It is true this involves double 
handling, but in any case where the reserve is large an 
auxiliary store has to be resorted to. 

In considering the store itself, the author recommends that 
the flooring should be sloped at an angle of 45°. One of the 
speakers in the discussion thought this angle shonld be 
greater and another less. In our opinion, it is better to err 
on the side of too sharp a slope, for when coal is wet the 
ordinary angle of repose is greatly exceeded, wet slack some- 
times attaining even 90°. Where this last named material 
has to be dealt with, mechanical agitation must be provided 
for, otherwise the material may arch over the shoots and 
entirely stop the supply. 

The author recommends that the maximum depth of the 
coal in the store should not exceed 10 ft. in order to avoid 
heating, More emphasis might have been laid on the danger 
of spontaneous combustion, which is a very real one in the 
case of large quantities of coal. It is important that the 
coal should be dry when put into the store, and that the store 
should be protected from the weather. Fine coal or dust is 
peculiarly liable to ignition, and for this reason the coal 
should be in large pieces and breakage in handling it be 
avoided, The bunker should be split up so as to isolate any 
portion which may take fire, and an air space should be left 
between the divisions in order to keep the coal cool. Good 
ventilation of the bunkers is also essential to remove any 
gases given off. It is important also to thoroughly clear out 
the bunkers as frequently as possible, so as to avoid the 
presence of very stale coal. 

The deterioriation of coal with storing is not touched on 
by the author, but several speakers called attention to it. 
Considerable diversity of opinion existed. Mr. Newington, 
of Edinburgh, stated that he had found no difference in 
Scotch coal after storing for a considerable time, but he was 
unable to give any tests of calorific value in support of his 
statement, while several speakers testified to the great deteri- 
oration of Welsh coal with lapge of time. It is usually 
thought that coal deteriorates very much through storage, 
and this is a consideration to reckon with in determining the 
amount, which undertakers can afford to hold in reserve. It 
| worth pointing ont that briquettes are found not to be 
liable to spontaneous combustion, and presumably they would 
deteriorate but little with keeping. They are, therefore, a 
clase of fuel to which central station engineers might direct 
their attention. l 

Mr. Chattock proceeds to describe the principal types of 
conveyer in use, commenting upon each in turn. He omits 
to point out one substantial drawback to the Worm type, 
namely, that it grinds the coal, thus producing a consider- 
able quantity of dust. An advantage of the Push-plate 
type might have been pointed out, namely, that it can be 
employed to fill a long bunker without any attention what- 
ever at the delivery end, by the simple expedient of having 
à ries of apertures at the bottom of the trough, which are 
Closed in succession by the coal itself as the buoker fills up. 
The durability quoted by Mr. Chattock for the rubber belts 
used for the Band type of conveyer is very considerable, and 
most have made some of the engineers present wish that 
they conld have got the same quality of rubber put on their 
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cables. We think Mr. Chattock is mistaken with reference 
to the Gravity Bucket type, when he says it can only run in 
a straight line when moving horizontally. Some makes of 
this conveyer will go round a curve provided that its radins 
is not less than 15 feet. 

Some reference might have been made to thé distances to 
which the various types of conveyer are applicable. A 
single Worm cannot well be used for a greater length than 
150 ft., while beyond 500 ft. practically the Gravity Bucket 
and Belt are the only two available. 

After a short reference to elevators as distinguished from 
conveyers, the author touches on the desirability of daplica- 
tion of plant. While emphasising the necessity for pro- 
viding an alternative means of some kind for getting coal to 
the boilers, he considers a second conveyer too costly, and 
recommends some other form of standby even though it 
only be by means of carts. 

The paper concludes with a short consideration of the con- 
veyance of ashes, and the importance of not allowing them 
to accumulate is rightly insisted on. 

Mr. Chattock's paper gives an excellent idea of the pre- 
sent state of coal-handling plant, and should be useful to 
central station engineers for reference. 

In view of this paper, it was interesting to note the 
arrangements made at the Pinkston generating station, estab- 
lished in connection with the Glasgow tramways. Here a 
gravity-bucket conveyor was in operation, and its smooth and 
quiet working was very noticeable. Provision had been made 
by means of bunkers of enormous depth for the storage of 
very large quantities of coal. No precantions whatever had, 
however, been taken to avoid the danger of spontaneous 
combustion, and, in fact, this point appeared to have been 
entirely overlooked. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


—— — 


12,815. ~“ A Morse signalling lamp." G. J. Boyman. June 24th. 

12,816. ‘Improvements in wireless te'egraphy." H.SHOEMAKER. June 94th. 

12,825. “Improvement3 in electric cranes, and other electric lifting ap- 
pliances," STOoTHERT & Pitt, LixiTED and P. K. STOTHERT. June 4th. 

19,802. ‘Improvements in connection with electric cables or conductors 
where branch terminals are used, especially applicable to the wiring of elec. 
trically-driven vehicles." P. Dawson. Juaedith. (Complete.) 

12,970. "Improvements in and relating to trolleys emploved in overhead 
wire systems of electric traction.” E. M. Mexzo, H. BRECKNELL, and H. I. 
RocERs. June 25th. 

12,896. A device for use within electric ceiling roses and the like.“ 
STONES. June 25th. (Complete.) 

12,947. “ An improved electric telegraph code." H. H. Laxe. (C. G. Burke, 
United States.) June 25th. (Complete ) 

13,954. "Improvements in electrical secondary or storage batteries, or ae- 
cumulators.” W. Pero. (P. Gouin, France.) (Coinplete.) 

12,974. “Apparatus for making secondary battery pla*es." A. F. MADDEN. 
(Date applied for under Patente, &, Act, 1883, Section 108, March 19th, 1901, 
being date of application in United States.) June 25th. (Complete.) 

12,975. Secondary batteries," A. F. MapDEN. (Date applied for under 
Patents. &0., Act, Sec. 103, March 18th, 1901, being date of application in 
United States.) June 25th. (Complete.) 

12,991. Incandescent electric lamps.“ J. SWINBURNE., June 96th. 

13,010. An improved telephone and bell set.“ M. Byxa and F. G. BELL, 
June 26ch. 

18,017. Recording apparatus for electrical measuring instruments.“ 4. 
ILL. June 2th. 

13,021. The improved combined automatic clutch for electric, are, or other 
lamps, and safety hooking devices lor rope suspension gear.“ G. J. PHILPOTT 
and G. H. ALDERTON. June 26th. 

18,082. ‘' Improved process for the reduction of ores or compounds by mea 
of the electric current." H. A. IRVINE. June 26th. (Complete. d d 

18.033. A polyphase electric motor." Sigzmexs Bros. & Co., LIMITED 
F. LypalL. June 26th. ' ved 

13,044. „A spark spreading device for lightning arresters of electrical con- 
ductors.” H. A. BERTRAM. June 26th. (Complete.) Lis 

18,0493. “Improvements in electrodes for accumulators.” 
June 76th. (Complete.) - 

18,078. “Improvements in electric acoumulators.“ Q.J.Ginas. June 27th. 

18,129. ‘Improvements relating to electrical ignition devices for 
similar engines." J. HUTCHINGS. June 27th. ; gas and 

18,1423. “Improvements in the construction of commutator trimming ap. 
paratus.” J. PRHILLIrs. June 27th. | 

18,159. Improvements in resistance switches and automatic cut-onta for 
starting, protec'ing, and regulating electric motors and their circuits.” J. 
Epmonpson, June 28th. l 

13,170. “Improvements in the brackets or guides of lightning conduc T 
J. NICHOLS, J. H. NicHoLs, and W. E. Nicnoris. June 28th. * TRIER 

13,182. Improvements in the manufacture of ornamental vases, bott es and 
other ornamental vessels, electric switch caps and other articles." H. DEACON 
T. Birkett, and F. G. FACLENER. June 28th. f d 

18,187. "Improvements in solutions to work electric and galvanie batteries. 
J. B. DE ALZUGARAY. June Bth, MEC AM ee 


W. . 


A. TRIBELHORN. 


18,207, “ An improvement in the manufacture of filaments for electrical glow 
lamps.” H. C. Gover and A. C. Hypr. June z8th. 


18,230. “Improvements in alternating current motors." 
June 28th, 


13,231. Apparatus for generating and utilising electric energy.“ W. 8. 
SiMPSON, June 28th. 


13,47. "Improvements in and relating to switches for trolley wires or con - 
ductors of electric tramways or railways.” W. H. LAMBERTON., June 29th. 


13,256. A new and improved process for transferring several telegrams in 
both directions by means of a singie wire.“ R. Schar. June 20th. 


12,900. Improvements relating to the manufacture of electrode plates of 
secondary electric batteries.“ A. NopoN. (Date applied for under Patents, &a., 


Act, 1893, Sec. 103, December 1s*, 19.0, being date of application in France.) 
June 2 tu. (Complete.) 


18,901. “Relating to steam engine - telegraph and similar apparatus,” 
E. ARFELT. June 29th. (Complete.) 


C. West-Kvxz. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 


and Co., 829, High Holborn, W. O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


20,77. ard hint i la the manufacture of opalescent surfaces for eleotric 
lamps er glass reflectors.” The improved Electric Glew Lamp Company, Limited, aad 
A. Barnes. Dated October 18th, 1899. An opalescent or opaque reflecting-surface 


is produced on glass by coating it with a creamy mixture of zinc oxide or barium 
sulphate, opal glass, silica and cryolite, all finely powdered, with solution of 
potassium or sodium silicate; pigments may be added. When dry, a thin 
coating of hot paraftia wax, or gelatine and gormalin, may be applied. Electric 
lamp bulbs, lainp globes, E ass retlectors, and other glass may be thus treated, 
by dipping, or with brushes, pads or rollers. 2 claims. 


20,982. “improved siidiag contacts for telescoptc or similar 1 e elec- 
trollers.“ M. Wiedliok and K. Nies. Dated October 1sth, 1899. An electrolier bas 
an inner tube, shdng in a fixed tube, and provided with a pin to engage 
recesses in the fixed ‘ube, for supporting the inner tube at any height. The 
inner tube is | ned with insulating ma erial, and the sp:ce within it is divided 
by an insulating partition into two channels. each containing a straight bare 
wire. These wires pass through bare loops formed latera!lv on the ends of the 
insulated supply wires sliding connections being thus provided. 2 claims. 


20,908. ‘‘ improvements in trolley standards uted en cars or w s electrically 
epetied from an overhead wire." E. M. Munro, W. Wood, H. cknell, N. 1: 
ogers. Dated October 19th, 1899. The trolley arm is clamped in a lever which 
i3 pivoted in the swivelling head of the standurd, and this lever is connected by 
a pivoted link to a plunger between which and a collar fixed in the tube attached 
to the head lies a spring or springs. As the trol ey arm is turned down the 
ditf-ring tension in the spring is compensated for by the varying] verage of 
the lever. A conductor passes through the poles and standard. A stop is 
provided near the ball race to preventa complete revolution, and astop prevents 


the tube from being withdrawn. A hinged cap having a peak excludes rain and 
dust. 2 claims. 


20,983. "improvements la trolleys used on overhead wires for electric traction.” 
W Wood. Dated October 20th, 1899, Tho spindle forthe wheel of the trolley 
described in Specification No. 28,39, a.D. 1897, is now made hollow with one or 


more chases for holding and distributing lubricant. A pin holds the spindle aud 
screw caps close its ends. 1 claim. 


20,986. ''imprevements in machines for and the method of making electrodes for 
storage batteries." W. W. Hanscom and A. Hough. Dated October 20th, 1899. 
Relates to a machine for forming pellets or discs of active material. The 
machine comprises a mould, having & perforated bottom, and in this mould is 
placed the material to be acted upon, which consists of lithage moistened with 
a8 lution of sugar and sal-ammoniac. The pell t is compressed by a plunger, 
which is forced downwards by a crew operated by a hand-wheel. The p unger 

is proviied with pins which perforate the material before it is compressed, and 
also pasa into the perforations in the bottom plate. The face of the plunger is 
formed by a plate which slides on the pins and is connected to a rod having a 
head, 80 that, afcer the compressing operation, the disc of active material is 
removed from the pins by forcing down the plate by means of the threaded rcd, 
which is operated by the hand-wheel. A number of the perforated dises so 
formed are placed together, and Lave awire wound continuously around them, 
after which they are reduced tospongy lead in a suitable electrolytic bath. The 
discs of spongy lead are then reduced to ordinary lead by the pressure of a 
roller on their edges while they are rotating on a mandrel. The discs are then 
arranged and a counecting-frame of lead is cast around them. 8 claims. 


21,076. “improvements in electric cells or batteries.” B. Witleox. (Columbus 
Eleotricitats-Geselischaft, Geselischatt mit Beschrankter, Haftung.) Dated October 
21st, 1899. Relates to wet or dry batteries wherein calomel (mercurous chloride) 
in imately mixed with carbon is employed as a depolarising agent, and con-is's 
in mixing with these bodies an electrically indifferent, neutralising body, such 
as powdered chak, to avoid the formation of free hydrochloric acid in the 
depolariser. As the mercury formed during the action of the battery remains 
enclosed in the carbon in the ccndition of very finely divided metal, the cell 
may be regenerated by means of a curient supplied from an external source. 
Reference is made to Specification No. 6,676, A. D. 1884. 1 claim. 


21,079. ''improvements in time Indicators for use in connection with a tele- 
phonio service.” R. W. J. Sutherland. Dated October 21st, 1099. Clocks and 
watches for timing telephone conversations. An extra dial, preferably divided 
to show a short duration, such as six minutes, is provided with a hand capable 
of making one revolution. The hand is attached to a spindle carrying a toothed 
or friction beve--wheel capable of being brought into gear or released from the 
driven bevel-wheel. The spindle carries pins or has a groove for the returning 
spring, by which the bevel-wheels are normally held out of gear. The levers 
enable the wheels to be brought into gear. The shaft also carries a notched 
disc, against the face of which a pu on the spring engages wtile the wheels 
are in gear. The pawl engages in & notch by the action of the spring on the 


completion of one revolution. As applied to a watcb, the extra hand may be 
arranged as a centre second band. 2 claims. 


082. ‘improvements in electric eironit breakers.” 8. Wright. Dated 
cree 91st, luv®. (Date under International Convention, March 28rd, 1899.) 
Relates to an overload magnetic cut-out, having knife-edge bearings, This 
specification 1s too complicated for purposes of abridgment. 8 claims. 


21.083. ‘‘improvements ln controllers for electric motors." H. P. Davie and d. 
Wright. Dated October 91st, 189). (Date under International Convention 
March 94th 1%99). Consists of apparatus which operates with a predetermined 
rapidity which is independent of the character of the impulse imparted by the 
oper sor. Upon a base are mounted contact-pieces constituting tbe stationa: 

terminals for the electric circuit. adapted to engage contact-pleces mounte 

upon a non-conducting d:um, which is rotatable for effecting the circuit 
changes necessary for the control of the motor. This drum is provided with 
metallic ends, mounted loosely upon sleeves which are also loosely mounted 
upon the rhat: and are connecied by a spir-] spring. At one end of the sh -ft is 
fixed a collar which carries the operati: g hand-wheel or the like, and two arms 
wi h projections for eneaging the standards and thereby limiting the rotation 
ofthe shaft. In operation. the controller being in zero or off" position, when 
the shaft is rotated in, say, the clockwise direction, an arm of a cam fixed to 
the shaft engages a lug on the sleeve, and the other sleeve being retained by 
the dram, winds up the spring. The arm of the cam then moves a roller on a 
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spring-pressed paw], out of an engagement with a notch in the drum end, and 
liberate» the drum, which thereupon turns as an indefinite speed determined by 
the strength of the spring and the adjustment of a dash-p»t operated by levers 
and a cam on the other end of the shaft. The contacts corresponding to the 
initial speed of the motor are thereby quickly engaged, and the further move. 
ment of the drum to engage the oontact-pieces corresponding to the ma> {mum 
speed of the motor is then slowly effected at a speed contro led by the dash-pot 
mechanism. The shaft sleeves and drum end are fitted with suitable lugs for 
effecting the above-described operations in the opposite di ection. For dircot 
currents, a modified arrangement is described in which the drum end is pros 
vided with two retaining notches in order that the drum may be stopped at such 
& position as to avoid short-circuiting the motor armature when thrown from 
either '* on" position to the ' off" position. 8 claims. 


21,084. ‘improvements in mechanically-operated looks, suitable for safety la 
and other purposes." H.Mandt. Dated Octorer 21st, 1899. Relates to & = 
netically-operated lock for miners’ safety lamps and for other purposes, and 
refers to Specification No. 12,870, a.p. 1883. The upper part of the lamp is 
screwed to tue oil receiver, and is provided with a hasp, which is secured to a 
lock housing on the receiver by means of a bolt. This bolt is passed through 
slots in the hasp and housing, and is locked by spring pins entering it from 
Opposite sides. The pins can only be withdrawn by the use of two magnets or 
by a key for ved of two magnets suitably mounted on acro-s-bar provided w th 
a bandle, The housing may be extended so as to enclose the pins completely, 
even when withdrawn from the bolt, and a thin plate may close the holes fur 
the pins, in order to prevent surreptitious unlocking. 1 claim, 


21,218. "improvements in electric cut-outs and in electric switch devices appii. 
Gable to and serving as holders therefer.” J. Sachs. Dated October 94th, 18 9. 
The fuses are enclosed in cases having the ends filled in with blocks of insu. 
lating material, through which the terminal pins pass and ho'd in position when 
disrupt on takes place. The pins and sockets, or the like, are made in standard 
sizes, corresponding to the fuse wires. The fuses may be coated wich, or em. 
bedded in, a mass of deoxidising or combining material, such as borax or sal- 
ammoniac, contained in a tube, so that on disruption there is no danger of 
arcing. &c. The cases may also be sarily filled with an elastic or compressible 
material, to reduce the effect of an explosive disruption, or a metal plate may 
rest against the pins. Several fuses may be mounted upon one pair of pins. 
These fuses may be fitted in switches. The fuses are removably con. 
nected to a block, and have flat perforated terminals adapted to engage 


with fixed terminals. The terminals have indentations, which serve as pivots. 
21 claims. 


21,270. ‘‘tmprovements tn magnetic separators.” W. Clark. (C. F. Courtney.) 
Dated October 2ith, 1799. A magnetic separator which may be used for treating 
Ores or mixtures in & wet state, is provided with two pairs of coils within which 
rot ite the cores connected by bars of soft iron. The lower pair of cores Is 
driven by means of gearing, and the upper ends of these cores pass through 
stuffing boxes. The opposed ends of the cores are formed in one with heads or 
dises to which conical blocks made of non-conducting material are secured by 
screws. Pole-pieces are secured to the heads respectively, and are arranged 
upon the blocks in a helical manner. If desired. the pole-pieces may be formed 
upon rings shrunk on the cores, These pole-pieces taper towards their 
extreinities, and they may be partially embedded into recesses formed in the 
blocks or in white metal. The coils are so connected that the polarities of 
the heads of each drum are oppnsite. The material to be treated is fed from 
a hopper provided wish a di-tributing roller and a shoot, and the separated 
magnetic material is swept by brushes into a receiver; the non-magnetic 


material falls into a 8.cond receiver. The apparatus is fitted within a water-tight 
casing. 2 Claims. 


21,802. “‘improvements lu or connected with electricity messering instruments.” 
C.Sondermann and R. Berlow. Da'ed October 25th 1899. Ina galvanometer a vertical 
axle is susvended by a silk fibre from a head adjustabie horizoutally by three 
screws. and carries a thick iron block having two rounded sides and vertical 
sharp ends; tbis is situated between the poles of a permanent controlling 
magnet, and is detlected by two short straight electro-magnets, the coils of 
which carry the currents to be measured. The pole-faces of the electro-magnets 
are oblique or elliptically curved hori-ontally, At its lower e id th- axle passes 
through a sleeve adjustable horizontally by three rcrews and vertically by a 
yoke and another screw, and carrics a spring Supporting damping blades 
in a vessel containing oil. This may be closed by a conical valve on the 
spring. The axle also carries a horizontal cam, graduated in amperes and 
balanced by a bent arm on which two weights are screwed. The integrating 
apparatus contains a bell-crank lever, a borizontal arm of which is periodical y 
raised by a star-wheel rotated uniformly by a clock; in the intervals a vertical 
arm of it bears against the cain. The bell-crank lever is connected by wires 
with a weight in an oil pot, and with a counter-weisnted pawl lever, co-axial 
with a ratchet-wheel, which is driven by the pawl during the movements of the 
bell-crank lever, towards the cam, A stop l. mits the upward movement of the pawl 
lever. The ratchet-wheel is geared to a counter. The meter may be used with 
alternating-currents, and with more than two conductors. 2 claims. 

21,211. "improvements in an apparatus for exhibiting electric signals, advertise- 
ments and tho like.” A.J. Bonit. (F. Y. Dalziel.) Dated October 25th, 1809. Signals, 
marine and other, and advertisements, consisting of letters, numerals or 
geometric or other figures formed of electric incandescent lamps arranged in a 
frame, &c., are lighted by means of a switch. The separate discs, which 
together form a rotary drum actusted by a handle and worm gearing, are each 
provided with grooves to receive conducting-blocks provided with projections 
and depressions so as to make contact with the desired terminals to light the 


Weg lamps, the drum being sub-divided into as many discs as there are 
ifferent representations to be made. 6 claims. 


21,329. “Means of malatal we lag the chargs o! electric aconme- 
lators work! e marca * 


ag motors fer carriages, boats, balloons and ether vehicles." P. E. Roset 
Dated October 25th, 1899. (Date 5 International Convention, May 2th, 


1899). A dynamo of low voltage, such as used for electrolysis, and driven by 8 
motor worked by petroleum, alcohol, acetylene, hot air, ammonia, fusing 
powders, &c., is used to maintain and renew the charge of accumulators working 
motors of carriages, vehicles, boats, balloons and flying machines. The 


of the dynamo and motor are of aluminium or slioys of chromium, and the 
motor and dynamo are mounted on springs. 1 claim. 


21,364. ‘improvements in apparatus for electrically winding un, or giving 
tension to, driving spriags." NH. Aron, Ph.D., and Aron Electricity Meter, Limited. 
Dated October 25 h, 189. Relates to improvements in the mechanism for 
winding up, or giving tension to, driving springs, described in specification 
No. 24,476, A.D. 1894. The arm carried by the swinging arwature, an insulate 

from it, is provided with two pins, The driving spring is connected to one pin 
and conveys the current from the energising coil. The other pin makes and 
breaks the circuit, An adjustable cylinder, fixed by & screw, serves to adjust 


the tension of the siring and thereby control the play of the return stroke ot 
the armature. 2 claims. 


21,366. ‘improvements ín a tus for m multiphase elestrio currents.” 
H. Aron, Ph D., and Aron Eleotr Meter, Limit Dated October röth, 1:99. 
Energy meters.— Work suppl'ed on a four-wire three-pha-e alternating system 
is measu'ed by a pendul im or motor meter in either of two ways, modified from 
that described. in Specification No. 21,454, A.D. 1891. The ma ns may be conneoted 
in any way andunequa!lyloa:ed. In one arrangement thethree principal mains 
coutain stationary coils, a, B. c, influencing two pendulume, which carry co. 
connected between the mains, a, B, and the fourth or neutral“ main, D; the 
effects of the coils, a, B, on the peudulums are summed, but the middle coil, c, 
is placed and connected to that it reduces the effects of both colls, 4, B. A 
similarly-connected motor meter bas two commutator armatures. carrying 
pressures, and mounted on one spindle or connected to separate counters; 105 
magnetic fields are produced by magnets having coils in the mains, a, B, ene 
magnet having also a second coil in the main, e. In the other arrangement, the 
pendulum coils, E?, Ei, are connected between two principal mains, 4, x, and it 
third one, c, and the stationary coils are in tbe mains, 4, B, and the“ neu 
main, D ; the coil D is placed at & distance such that it has one-tbird of the 
effect of either coil, a, B, on the pendulum, E? or El, respe tively. 
arrangement, the meter registers the difference of the effects of the coils, 4, P, 
on the pendulums, and the coil, n, increases both these effects. i claims. 
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foresight be exercised to enable the work to remain in the 


UNIVERSAL ELECTRICAL DIRECTORY country? 


In some cases this is, of course, impossible, but is it not a 

19 O1 Editi fact nat a strong tendency exists among purchasers to defer 

on ordering until the last moment, in the knowledge that, if 

NOW READY. necessary, delivery can be obtained from stock, by going 

i abroad? If purchasers gave a little thought to this 

H. | ALAB ASTER, GATEHOUSE & CO, point, one of the chief causes for allowing work to go out of 
| the country would be removed. 

4, Ludgato Hill, London, E.O. Electrical manufacturing firms in this country are extend- 


TO === ing their works gradually. The past year or two has seen 
many steps taken in this direction, not only in extending 


THE ELECTRICAL REVIEW. existing shops, but in many cases, in moving from d 


Published every FRIDAY, Price 4d. M 
The Oldest Weekly Electrical Paper. Established 1872. able localities to more favourable ones, Those of us who 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. may feel inclined to wish that this increased. manufacturing 
capacity might become available rather more quickly, must 


OFFICE :—4, LUDGATE HILL, LONDON, E.O. 
not overlook the fact that electrical manufacturers in 


Telegraphic Address: AGEEKAY, Lonpon.” Code, A B C. 


Telephone No. 933 Holborn. England have had a hard fight in the past, and now that 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Ce. better days seem at hand cautious tactics must be adopted 
ADVERTISEMENT RATES ON APPLICATION. $ ; i 
The “ Electrical Review " is the recognised medium of the Electrical Trades, E electrical industry here cannot afford to run any 
AND HAS risks of losing the confidence of the investor, and only a 
BY FAR THE LARGEST CIRCULATION few failures are necessary to hinder and delay further 


of any Electrical Industrial Paper in Great Britain. 


—— 0 for many years. 
SUBSCRIPTION RATES.—In Groat Britain, Post Free per Lear. 19s, 6d. To POS res any ye 
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BINDING.—Subscribers’ s oribers bound, íncluding case, for 4s. each volume, i s p lo touch on is the 
CA8E8,—Cloth Cases for Binding can be had, price 28. 6d. each. question whether foreign manufacturers are really in a 


READING CASES, to hold from One to Twenty-six Numbers until the volame 


Is complete for Bindi the Publishers, Price 0s., or Free ition to manufacture cheaper, and to gel 
by Pot ün Great Britin wh iisdem from the , , pos per, : gell in this country 


POREIGN AGENTS. — New ‘York: D. Van Nosrranp, 28, Murra may St Street at a lower price than our manufacturers can afford to do, as 


: VxerR J. Borveau Rue de la Banque. Berlin: ASHER 
Unter den Linden. a it appears that many orders are at present going abroad in 


Ch d Pos Londo to be made payable to , ; 
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We are inclined to think that this is not the case, but that 
the difference in the objects for which we manufacture, 
accounts to a large extent for this discrepancy in price. 
Whilst our methods of working have hitherto demanded 
machinery of the highest workmanship and substantial 
design, which will last for many years, American and 
Continental designers make cost their chief aim by sacrificing 
life, on the priuciple that by the time their machines are 
ready for the scrap heap, something better will have come 
along. 

If found necessary, British manufacturers can very con- 
siderably increase the rating of their machines, as it is well 
known that very liberal margins are allowed in most British- 
made machines, which are conspicuously absent in most 
foreign manufactures, 

We have much to learn from Continental and American 
firms : they know how to manufacture in large quantities, 
and how to sell their manufactures when completed. If 
they beat us on price, however, assuming fair com- 
petition to exist, it is not because they can manufacture 
cheaper, but that their designs lend themselves to cheaper 
manufacture, 

If the purchasers in this country make up their minds 
that machines built on these principles will answer their 
purpose, and that to a certain extent freedom from break- 
down, low maintenance costs, and long life, should be 
sacrificed to first cost, our manufacturers will have to 
. lighten their designs, but until this feeling becomes 
prevalent, we cannot be called backward in carrying out the 
traditions of our engineering reputation that the cheapest 
machine is the one that costs least over a period of many 
years, 

The question of polyphase generators is a more difficult 
one. That the next few years will call for much machinery 
of this type cannot be disputed. In the manufacture of 
this class of machinery we are undoubtedly behind our 
foreign competitors, but can it be thought, even for a 
moment, that many of our more prominent manufacturers 
could not make quite as great a success of it? 

At the present time many manufacturers in this country 
are anxious to make a start in this direction, and here again 
it is in the power of our consulting engineers to help 
them towards this object. Specifications calling for 
only those firms to quote who have previously built similar 
machines, are too stringent under the circumstances, and can 
only tend to delay progress in this country still further. 

Consulting engineers naturally, for their own reputation, 
prefer running no risks, but surely names such as Siemens, 
Crompton, the Electric Construction Company, to mention 
only a few among those who have hitherto been cliefly 
associated with continuous current work, and who are anxious, 
we believe, to include polyphase generators among their 
standard manufactures, should be a sufficient guarantee to 
warrant their being entrusted with contracts for which they 
may tender, provided their price is somewhere near the 
mark, | 

If this consideration be not extended to our manu- 
facturers, it will be considerably more difficult for them to 
make a start in manufacturing polyphase plant, for private 
enterprise is at a disadvantage in this country, and much 
of the polyphase plant installed during the next few years 
will be by Corporations. 

Another point in which it would not be difficult to 


assist our manufacturers in obtaining a footing in the manu- 


facture of polyphase machinery is in the sub-division of 
contracts, to which we have at other times referred. 

It is scarcely surprising that a contract like the one 
recently placed by the Manchester Corporation, amounting 
to about £70,000, for polyphase machinery, has had to go 


abroad, as no individual firm was willing to take the whole 
responsibility at a sufficiently low figure; but if this con- 
tract had been sub-divided, we think it would not have been 
difficult to obtain favourable offers for certain sections of it, 
from manufacturers in this country. 

The sub-division of a contract of this description cer- 


tainly gives the consulting engineer more trouble, and 
throws more responsibility on his shoulders. 

It is in matters like these that our consulting 
engineers can either help our industry, or hinder it by intro- 
ducing such difficulties as, at the present stage, our manu- 
facturers are unable to meet. 

Before concluding, we should like to point out that many 
orders for electrical machinery find their way out of this 
country, not because of any fault on the part of our manu- 
facturers, but due rather to a position, which we regard as 
undesirable and unpatriotic, assumed by certain influential 
persons in our engineering industry, who thereby often 
hamper fair competition. 

We refer to those in the engineering world who see fit to 


become directors either of new companies, formed with the 
sole object of acting as agents for foreign. manufacturers, or 
who add a special department to their business in order to 
represent them. 

Firms of foreign origin who commence manufacturing in 
this country, and forin a separate company to carry on these 
operations, naturally try to get the best and most influential 
men from among us to act as directors; and no exception 
can be taken to this, seeing that they spend their money 
chiefly in this country. It is, however, a totally different 
matter for those in high positions, who often, by virtue of 
being directors of many other companies, influence large 
orders passing out of the country without fair competition, 
because they happen to be connected with the agents for 
foreign manufacturers, 

We have in mind two different cases One is that of a 
well-known firm of general engineers which has added an 
electrical department, a departure quite outside its own 
business, which enables it to act as agent for a firm of 
foreign manufacturers. 

Unhappily, from our point of view, these agents are 
closely connected, both through their chairman and through 
their ordinary business connection, with many firms, who 
give them the preference of their orders for electrical 
machinery. 

In the other case a director of one of the largest engineer- 
ing concerns in this country, who have built up their 
business largely on Government orders, lends his name and 
influence to a company formed to act in a precisely similar 
manner, Here again many orders necessarily go abroad 
without our manufacturers having a“ look in.“ 

We do not wish to imply that there is anything immoral 
or illegal in all this, but merely to express surprise that 
those in high positions care to do these things. 

It is well known that a powerful director can influence 
many orders, not only with the other companies with which 
he may be directly connected, but from his standing 
in the profession, and these orders are often passed practically 
without competition. 

Under the circumstances, we think that some of these 
geutlemen might find it more consistent with their other 
views on trading not to be the means of capital going out of 
the country in this way. 

In conclusion, we have tried to point out a few of the 
cases where we can all assist in keeping as much work as 
possible in the country and in sending as little as we can 
abroad. 

Manufacturers at home are at present at a disadvantage 
compared with their large competitors abroad, in 80 far as 
the question of delivery is concerned; they have, however, 


some consolation in feeling that their more cautious 


tactics have placed them in a sounder financial position 
than their American and Continental competitors. It is 
the duty of every Britisher to encourage them, and to 
enable them to build up as large a manufacturing 
industry in this country on the soundest financial lines 
as is possible. 
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GLASGOW INTERNATIONAL EXHIBITION. 


IV. 


Tur remaining exhibita in the boiler house consist of four 
feed-water heaters and a Green economiser. The heaters 
were made by Messrs. Joseph Wright & Co., of Tipton; two 
of them are of the well-known “ Berryman” type, standing 
19 ft, 6 in. high, with a diameter of 3 ft. 6 in., and the 
other two are of Messrs, Wright’s ** Excelsior" pattern, 
16 ft. high, and of the same diameter. Nearly 8,000 of the 
former type have been made, and over 3,000 of the latter. 
Each heater is intended to heat 2,000 gallons of water per 
hour to boiling point; the Berryman heaters are designed 
for a working pressure of 150 lbs. per sq. in., while the 
Excelsior heaters work at low pressure, and contain filters 
and oil separators, so that all the condensed steam can be 
used in the heater in addition to the fresh feed-water. 
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Dorlxx Exogcsion Patan HEATER. 


One of the Berryman heaters is provided with the firm's 
patent siphon bottoms; the other is of the “Tipton” 
pattern, standing on four legs, with large cleaning doors. 
The latter, we understand, is becoming the most popular of 
the four kinds of heater made by Messrs. Wright. The 
heaters are made specially large, in order to provide a large 
reserve of hot water for the boilers to draw upon in case of 
emergency, while the slower motion of the water permits of 
à greater proportion of tbe suspended impurities being 
deposited in the heater. The Excelsior pattern has been 
adapted to water softening as well as heating. 

The construction of the heaters is shown by the drawings 
which we reproduce. The inlet and outlet steam pipes are 
12 in. in diameter, and receive the exhaust steam from some 


of the main engines in the power department. 
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The economiser is of Messrs. Green's standard type, with 
192 tubes (1,920 sq. ft. heating surface); it is built for a 
pressure of 200 lbs. per sq. in., and is used for heating the 
feed water for the Penman Lancashire boilers referred to in 
our last issue, which provide steam at 120 lbs. per sq. in. 
for the exhibitors of steam engines outside the power depart- 
ment. The waste gases from these boilers are led into a 
common flue, through the economiser, and into a wrought- 
iron chimney 80 ft. high, 6 ft. in diameter. A fan supplied 
by the Sturtevant Engineering Company, and driven by one 
of their engines at 450 revolutions per minute, provides an 
induced draught in connection with this plant. The 
scrapers are driven by one of Messrs. Green's engines. 

Before leaving the boiler house, we must not omit to draw 
attention to the variety of non-conducting materials 
employed for covering the boilers and pipes, and forming 
the exhibit of Messrs. Reid, MacFarlane & Co., Limited, of 
Glasgow. Asbestos mattresses and galvanised sheet iron in 

| portable sections; the Washington 
Chemical Company's magnesia ; Skye 
diatomite composition, and diatomite 
— with asbestos fibre; and Turner's 
-asbestos composition, are used for 
covering the boilers and some of the 
pipes, while Turner's asbestos rope 
and mats, and Anderson's webbed 
silicate and silicate pipe cloth, are used 
for pipes and flanges. Here is an 
abundance of choice for the station 
engineer! 

The pump and heater room is situated 
within the main building of the 
Machinery Hall adjoining the boiler 
house, and on the same level. It 
is, therefore, sunk about 8 ft. below 
the level of the engine room. 

In the pump room are placed two 
of Messrs. Royles’ Class A heaters and 
two of Class B. The former are steam- 
fed through 10-in. exhaust inlet 
branches on the upper part of the 
heater, the steam circulating as it 
descends round a number of Row’s 
patent indented tubes, made from 
solid drawn copper pipe, which form 
the special feature of this firm's heaters. 
At the same time the feed-water is 
forced upwards through the tubes, 
which, in consequence of their peculiar 
formation, utilise the heat in the steam 
to the utmost possible advantage. The 
heaters are served by two of Messrs. 
Carruthers compound vertical duplex 
pumps, with cylinders 5 in. and 9 in. 
in diameter, and pumps 5 in. by 10 in, 
stroke, capable of delivering 35,000 Ibs. 
of feed-water per hour against a pressure 
of 160 lbs. per sq. in. These pumps 
are fitted with positive head gear— 
that is to say, the gear is actuated 
directly by means of levers from the 
pump rods, 

Feed waters which contain much 
sediment or chemical impurities should 
not be passed through tubes, as these, 

after a short time, become encrusted internally. Messrs, 
Royles have adapted their Class B heaters to suit these condi- 
tions; in this case the mode of working is reversed, the 
exhaust steam passing through the Row tubes downwards 
and the feed-water circulating around the tubes in an upward 
direction, finally passing out to the boilers, This type is 
amply provided with inspection and cleaning doors, and, 
like the others, is fitted with relief valves, gauges, drains, &c. 
À bye-pass is provided, so that the feed may be sent direct 
to the boilers should the heater be open for repairs or 
cleaning. 

The Class B heaters are worked in conjunction with a set 
of Messrs. G. & J. Weir's vertical direct-acting feed 
pumps, with cylinders 9} in. in diameter, pump 7 in. in 
diameter, and stroke in each case 21 in. 
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In the pump room there are also two Worthington vertical 
direct-acting feed pumps, with cylinders 9 in. and 6 in. x 12 in. 
stroke, each capable of delivering 35,000 lbs. of water 
per hour against a pressure of 160 Ibs. per sq. in. These 
are used in connection with Messrs. Wright’s heaters in the 
boiler house. 

As we shall have occasion to deal with the various classes 
of pumps above mentioned at a later date, it is unnecessary 
at this stage to describe them in detail. 


NOTES ON THE THEORY OF SYNCHRONOUS 
MOTORS AND OF ALTERNATORS IN 
PARALLEL. 


By ALEXANDER RUSSELL, M.A. 
(Concluded from Vol. 48, page 996.) 


The Power Factor of a Synchronous Motor. 


The power factor of the motor circuit is the cosine of the 
angle between the current vector 0 K and the line joining the 
extremities of the two vector E. M. Fs., o A and oc in fig. 1. 
A little consideration will show that for certain excitations, 
0 K will be parallel to A c, and hence the power factor will be 
unity. The explanation of this result is that the assumption 
that o ^, 0 C, and o K, are in one plane is only strictly true 
in a very special case. If we make the assumption that it 
i8 true, instructive curves can be drawn. 
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In fig. 8 “a” shows the relation between power factor 
and load when y is 90°, and “b” when y is 45° In “a” 
the power factor increases with the load and attains its 
maximum value 0:96 when the load has its maximum value 


of 120 kw. In “b” the power factor is unity when the load: 
is 42 and it then diminishes. The maximum permissible 


value of the load is now only 56 xw. 


Curves Showing how the Power Factor varies with the 
Excitation of the Motor at different loads. 


In fig. 9 the data are the same as for the curves in fig. 6, 
so that the two sets of curves can be compared. For each 
curve the power factor equals unity for an excitation 
represented by 1,000 volts in the diagram, and comparing 
with fig. 6, we see that the current is a minimum just after 
the power factor is unity. 


Two equal Alternators in Parallel, 


The principal assumptions we have to make in order to 
et a working theory are :— 
(1) That the shapes of the E.M.F. waves are such that 


the current vector is in the same plane as the E. M. F. vectors, 
and ae By 
(2) That each machine is supplying half the external 
current. 


Power Faotoe - 
t 
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Excitation of Motor 
Fic. 9.- 


If / and 4 be the instantaneous values of the currents 
through the armatures, then, since 


hom b (oo +44 — i5) 
and la = 1 (i, + i) == 1 (ij — 17). 
The second assumption amounts to considering that) 
(4, — i) is the instantaneous value of the synchronising 


current, If the self-inductances of each armature were 
constant, this would be correct. It may, therefore, be 
regarded as true to a first approximation. 


C 
Fia. 10. 


Suppose that the load is inductive and that (9 is the angle 
of phase difference between the external current and the 
external P.D. Let (fig. 15) o c and o A represent the two 
machine E.M.Fs., each of which has an effective value E. 
Let » be the middle point of A c, then, as formerly, B A or 
B () will represent the voltage in the external circuit. 
Let o F represent the synchronising current, aud let o D and 
o E be each half the current in the external circuit (4 C) 
which we suppose to lag behind v by an angle 8. Let the 


angles BO A and Do a’ be + and B respectively, and let 


W, and wa be the loads on the machines, whose vector 
E. M. Fs. are o c and o A. Then since the work done is the 
product of the apparent watts multiplied by the cosine.of 
the angle of phase difference, it is easy to see from the 
figure that | 


WI = E. J C. cos CO ET E. cos C O F 
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It will be seen that when c is zetu, these formule: agree 
having special windings on the field magnets, and such a 
“procedure has much to recommend it. 


with formule (2) and (3) given above. 
The difference between the loads on the two machines is 


given by | 
0 . EP ; 
WI — W = — EC cos ＋ ein B + 2 T sin 0 sin y. 


If 8 equals x, that is, if the machines are in phase as regards 


the external circuit, the right hand side equals zero and the 
load on each machine is the same. For good regulation 
w, — w, ought to be large when 0 is very little less than x. 
Let 9 equal y — z where 2 is small, then substituting 


for 0 we have | 
E 4 E , : 
W,— Wy = 2 (2 gin „o ein 6) 2 (9) 


since we may write 2 for sin z when z is small. 

We see from (9) that when the external cironit is non- 
inductive, that is, when (3 is zero, then W, — Wg is independent 
of the load, for 


WI — W, = 228 


8m y 


. (10) 


Hence increasing the excitation k greatly improves the 


regulation, Also the greater y is, and the leas 1, the better 


the running. It must be carefully noted, however, that y 
and L. are not independent of one another. It is no use 


diminishing the impedance if we at the same time diminish y. 
Let 0! R be the ohmic loss in the circuit of the armatures, 
and let m be the sum of all the other electrical losses then if 
M be the driving E. M. F. 
(RH = C EI cosy 
HE | 
Hence gin y = gin 2 Y 
ea 2 I cos y 
|. sin 2y aoe P 
2 (x + J | Q0 
ca } - 


If H.were zero we see from (11) that z Y would be a 


maximum when y is 45°, and in this case I would equal 


t V2, The regulating power would be twice as great when 
yi 45°, a8 it would be if y were 75°, supposing of 
course that the resistance of the circuit were the same in the 
two cases. The smaller this resistance provided y remained 
45° the better would the alternators run in parallel. 

We do net think that the shape of the wave has much to 
do with the regulation. The best shape for the synchronising 


EM. F. is the one that will make my a maximum. If the 


machines give a sine wave of E.M.F. the synchronising 
EMF, isa sine wave, 1 is therefore a minimum, but y is 
small. If the machines give rounded or peaky waves, the 
driving waves are peaky or ronnded and 1 is large, but so also is 
y. Exactly how T Y varies with the shape of the wave 
needs special investigation, but for waves not very different 
mne waves it does not vary much. A 
Again Írom (9) when the load is very inductive and th 
curent large it is possible for w, —~ W to be zero or nega- 
lve, so that there is no regulation at all, or the machines 
may is has jj T series. If the external circuit act: 
ke à Condenser ( will be negative, and hence the regulation 
0 5 3e: 7 5 non-induetive circuit. In this 
n even happen that ion i | 
ama wise ppen that the regulation improves as the 
ormula (9) seems to point out a possible way of making 
10 1 I " qe Another way would be to 
| In series. n over-excited. 
REA E arge condenser p an over-excited 
ao paper we have not considered the mechanical 
e t sometimes make parallel running difficult, or the 
1 N electrical devices in use to get over these 
ndi ea. Neither have we considered how armature 
on tends to flatten the wave of E. M. F. with a legging 


' and make it peaky. with a leading current, &c. M. 


4 


on heavy inductive loads. 


Leblanc* proposes to annul armature reaction altogether by 


In this paper we 
have merely considered a few electrical points which are too 
often assumed as self-evident by writers on theory. The 
following are the principal results arrived at:— 

1. The change of shape of the E.M.F. wave that drives 
the synchronising current. 

2. There is only one position of lag or lead of a syn- 
chronous motor on a given load where the equilibrium is 
stable. 

8. The necessity of adjusting the excitation of both the 
motor and the generator when we wish to get the maximum 
efficiency. | 

4. It is misleading to refer to a synchronous motor as 
having a certain power factor at a particular load. The 
power factor of a motor circuit is a variable that depends 
not only on the shape of the wave of the generator but also 
on what is happening outside the motor circuit. ad 

5. The greater the excitation of two alternators working 
in parallel, the nearer the angle of lag between the syn- 
chronising E. M. F. and the synchronising current is to 45? 
and the less the resistance of the circuit of the armatures 
(Mordey’s rule) the better will they work in parallel. 

6. Alternators will in some cases cease to work in parallel 
This could be remedied by 
connecting condensers or over-excited synchronous motors 
either directly or through the medium of a transformer to 
the bus bars. 


LONDON UNITED TRAMWAYS. 


By the courtesy of the managing director, Mr. J. Clifton 


Robinson, we are enabled to commence to-day an account of 
the huge undertaking which is being developed by the London 
United Tramways, Limited, in the west of London. Many 
and long were the controversies and negotiations which the 
company had to conduct before arriving at its present 
position as the pioneer in the great work of providing high- 
class, instant, and constant inter-communication between 
London and its important western suburbs. The first care 
of the directors was to scek Parliamentary power for the con- 
version to electric traction of the original tramways, and for 
certain extensions. To this end negotiations were entered 
into with all the local authorities having control of the dis- 
tricts concerned, these including, in the first instance, the 
London County Council, the Vestry (now Borough Council) 
of Hammersmith, the authorities in Acton, Ealing, Hanwell, 
Brentford, Chiswick, Hounslow, &c. Under agreements 
eventually made with these bodies, the company’s first Act 
for conversion and extension was obtained in 1898, and in 
the same year, under a provisional order granted by the 


Light Railway Commissioners in the face of opposition and 


confirmed by the Board of Trade, power was acquired to 
construct a light railway, to be worked asan integral portion 
of the company’s electric tramway system, and extending 
from Hanwell to Southall, Hayes, Hillington and Uxbridge. 
In the lines so far i there was, it will be seen, a 
conspicuous gap, namely, between Acton (the company’s. 
original terminus on its north section) and the starting point 
at Hanwell of the line authorised to Uxbridge. There is no 
intention here to revive the controversies now happily for- 
gotton, but it is needful to recall the fact that without the 
connection through Ealing, the Southall—U xbridge line would: 
have remained isolated and practically valueless, In the 1900 
Session of Parliament, the assent of Ealing Council (formerly 
declined by the narrow majority of one vote) having been 
obtained, the company was given power to make the needful 
connection through Acton and Ealing to Hanwell, &c., and 
in the same Act statutory power was obtained for the ex- 
tension of the southern line already authorised from Kew 
Bridge through Brentford to Hounslow, so as to construct 
tramways in Heston, Isleworth, Twickenham, Teddington 

pete and Hampton Wick. 5 

n the present Session the company is promotin i 
and a Light Railway Order for the nr oA m 


* Science Abstracts, 1901, p. 100. 
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extensions, as shown in the map below. These are designed 


still further to link up the western districts of London, and 


to bring the important royal boroughs of Richmond and 
Kingston-on-Thames, with the surrounding townships of 
Surbiton, Esher, the Maldens, &c., into the same rapid 
through communication with each other, and with the Metro- 
polis itself. | f 

Thursday, April 4th, 1901, will remain a memorable day 
in the story of London tramway enterprise. On that day 
74 miles of electric tramway route—the first in London— 
were brought into operation, new cars of the most modern 
and luxurious character being for the first time offered for 
the public use. The lines then opened were three in num- 
ber, namely :— 


i Miles. Furlongs. 
Shepherd's Bush to and through Acton ... 2 5 


Shepherd's Bush vid Goldhawk Road and 

Chiswick to Kew Bridge € ai O 6 
Hammersmith to Young's Corner, Chis- 

wick T : és 1 1 


being a total length of 74 miles. The description to be 
given later of the electric equipment provided in the central 
power station, Chiswick, will indicate the nature of the 
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of certain scientific authorities oonnected with“, Greenwich 
and Kew Observatories. It was alleged that stray or leakage 
currents from the rails of the company’s tramways, if the 
rails were used as the return, would injuriously affect cer- 
tain observations as to the variations of the earth’s magnetic 
field. On this account clauses were adopted in the Act, 
putting the company’s future progress entirely in the hands 
of the Royal Society and the Board of Trade. Conferences 
were held in October, 1899, between the representatives of 
these institutions and representatives of this and other com- 
panies interested, including all the electric railway com- 
panies then formed in London, but after the lapse of a year 
it was found that no basis of agreement had been arrived 
at. Another period of nearly six months elapsed, with no 
prospect of settlement, and meanwhile the company’s 
capital to the extent of not less than half a million of 
money was lying idle, The opinion of practical men that 
it was not a question of the observation of sun spota, but 
the convenience of millions of people in London that was at 
stake, no doubt helped the final solution, when the chairman 
of the company boldly appealed to the Treasury direct, and 
by personal influence and argument brought about a settle- 
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operations which had to be undertaken before even this 
small instalment of the new electric system could be made 
ready. The Act authorising these works was, as already 
stated, passed in the Session of 1898, but it would convey a 
wrong impression if it were supposed that the interval of 
nearly three years between the passing of the Act and the 
inauguration of the new system was necessarily occupied in 
these preparations. Some time was lost in the early stages 
of the work, through the wish of the company to ootain the 
sanction of the London County Council to the use of over- 
head trolley wires within the County of London, the Council 
having stipulated at first for the adoption of an under- 
ground conduit system within its bounds. The sanction of 
the County Council to this change having been obtained, 
the work of construction was vigorously carried on, and it 
may be confidently stated that had no other hindrance 
arisen the inauguration of electric tramways in London 
might have taken place nearly a year sooner than it did. 
But an unexpected difficulty was presented in the demands 


ment. This successful negotiation, the result of which ‘was 
the resolve to remove the delicate instruments from Kew to 
some place beyond the radius of the supposed malign influ- 
ence, was brought to a close, and the agreement was signed 
on Wednesday, April 3rd, at the Treasury. The authorities, 
of course, agreed to the settlement “for a consideration," 
and the case was so pressing, that their terms were accepted 
by the company. Without an hour’s delay the preparations 
for acting on this arrangement were made, and on the morn- 
ing of Thursday, April 4th, the entire working of the system 
was changed. Horses and horse-cars disappeared from the 
West London tramways, never to be seen there again, and 
100 elegantly appointed electric tramway cars have from that 
day till now been running, frequently at minute intervals, 
for some 20 hours a day without interruption and without 
mishap. At times the pressure of traffic has been phenome- 
nal, On Good Friday, Easter Day, and Easter Monday, 
the cars were not only crowded within and without, but vast 
crowds struggled for & place at the various termini, so thet 
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the company had to requisition its construction gangs from 
the extension lines to preserve order and protect the cars 
from being swamped. On Whitsun Monday, although the 
immediate novelty had worn off, the pressure was even more 
severe than before. Splendid weather prevailed, and a record 


was established for seven miles of tramway such as had never 


been attained in this country. It may be stated that on 
Sanday, Monday, and Tuesday of Easter week, the cars con- 
veyed 385,000 passengers, while for Whitsun Sunday, 
Whitsun Monday and Tuesday, the record increased to 
443,000 passengers, the maximum in one day being reached 
on Whitsun Monday, when the passengers numbered 210,657, 
oran average of over 2,100 people carried on each car. 
The fares collected averaged above 14d. per passenger, showing 
that the larger part of the crowd took the full extent of the 
ron of the cars. . 

At Shepherd’s Bush lies the terminus of the Central 
London Railway—the “ Twopenny Tube.” On the opening 
of the electric tramway, starting from that terminus to Kew, 
Acton, &c., quite a remarkable demonstration of the value of 
electric traction was brought to the knowledge of London. 
It was found—and many thousands of persons have since 
acted on the discovery—that a delightful holiday in one of 
London's choicest public resorts, Kew Gardens, could be 
enjoyed for the sam of 8d.! This was the object lesson 
which the directors of the company had so long desired to 
bring before the minds of the people of London, and the 
remarkable, the indeed phenomenal, success of the lines on 
the great public holidays has demonstrated how thoroughly 
the public has learned it. From the Bank (the “Tube” 
City terminus) to Shepherd’s Bush costs 2d. At the exit 
from the underground electric line are found the splendid 
cars of the London United Tramways, conveying the 
passenger to Kew Bridge for another 2d., the whole journey 
occupying considerably under one hour. The return occupies 
the same time, and costs the same sum, so that for 8d. an 
inhabitant of London discovered that he could enjoy a double 
journey of about 12 miles, or 24 miles in all, occupying less 
than two hours in the journey, with a whole day in Kew 
Gardens, Is it not true that a revolution in London in 
internal travel has been effected alike in cost, in comfort, 
and in time? It may be sufficient to contrast the facts here 
dated with the complaints enly recently seen in some of the 
leading London newspapers as to the slowness, the infre- 
quency, and the cost of the much-vaunted suburban railway 
ervice, In place of one train an hour, here is a“ tube 
train every three minutes, and electric cars at the terminus 
thereof, supplying a constant service of three-minute, two- 
minute, even one-minute intervals when necessary to meet the 
public demand, 

The extensions opened on July 10th, concurrently with 
the celebration of Charter Day in Ealing, have doubled the 
extent of electric overhead tramways in operation in 
London, while they are but the prelude to the construction 
and opening of farther lines, which will multiply the mileage 
more than threefold. The first extensions made are the 
following :— 

Miles. Furlongs. 
1. Acton, through Ealing to Hanwell ... 2 7 
2. Hanwell to Southall... 8 ue 9 0 
3. Kew Bridgo through Brentford to 
Hounslow )) . 38 1 


or eight miles in all. While the lines numbered 1 and 2 
above are stated separately, they are, in fact, continuous, 
Sarting from the terminus of the original lines at Acton, 
and giving from Shepherd's Bush to Southall an unbroken 
ran of 73 mile, When the “light railway extension is 
completed to Uxbridge this line will then give a total of 
12 miles of continuous running. 

In the same way, the extension from Kew Bridge through 
Brentford to Hounslow, will be operated continuously, from 
the two termini at Shepherd’s Bush and Hammersmith 
Broadway. From the “Tube” terminus, vid Goldhawk 
Road, through Chiswick and Brentford, the run will be (as 
in the Southall case) a total of eight miles. From Hammer- 
smith the journey will be very nearly the same in distance, 
and through cars to Hounslow will run on this route. 

From Hounslow the direct line will, when completed, 
reach to Baber Bridge, Staines Road ; while from a point in 
London Road the line to Twickenham will strike off, passing 


ham Green. 


through a large portion of this lovely district, sending off a 


branch to touch Richmond Bridge on one hand, and on the 


other proceeding to Hampton Conrt, thence to Kingston 
Bridge, and on through Hampton Wick and ‘Teddington toa 
junction with the authorised line at a pointsouth of Twicken- 
Those extensions will form an addition of 24 
miles to the system, while the mileage promoted by the com- 
pany in the present session, including light railways, exceeds 
36 miles, giving a total route mileage of 60 miles to be 
added to that now open for traffic. The longest unbroken 
line which a passenger may take on this system, when com- 
pleted, will be from Uxbridge on the north-west to New 
Malden or Hook on the south-west, a distance of 17 to 20 
miles, while a splendid run will be that from Shepherd’s 
Bush to Kempton Park. 

In the Bill now before Parliament the tramways for 
which power is sought include a new mileage of over 25 
miles, An important part of this group is a line to run 
from Hammersmith Broadway, by Bridge Road and Rich- 
mond Road, to the Royal borough of Richmond, joining 
there with the existing horse line from the south side of Kew 
Bridge (which will be converted to electricity), and having a 
spur thrown out eastward to reach Putney station. Another 
good section is on the south side of the Thames, coupling up 
with the Hampton Court and Hampton Wick lines across 
Hampton Court and Kingston Bridges, passing through the 


main streets of this other distinguished Royal Borough, and 


branching out to Coombe, the Maldens, Surbiton, and other 
favourite suburban residential spots. 

The light railway order which the company is promoting 
in the present session provides for the construction of light 
railways, from the existing lines in the High Road, Chiswick, 


. vid Chiswick Lane, through Burlington Lane and Sutton 


Court Road, across High Road, Chiswick and Acton Green; 
while other sections cover portions of Bedford Park, and 
serve the northern portion of the parish of Acton. Other 
lines will connect the existing and authorised lines of the 
company at Southall with those sanctioned and constructed 
in Hounslow, by Norwood Green, Heston, and Lampton, 
thus supplying much-needed travelling facilities in portions 
of Middlesex sadly deficient in means of communication. 
From the existing terminus at Hounslow it is also proposed 
to obtain powers for the construction of a light railway to 
Kempton Park, forming a loop connecting with the 
authorised Twickenham lines. 

The opening of the second section of this extensive 
system will enable the company to bring before the public 
eye, more effectually than has ever yet been done, the great 
revolution in tramway fares which the introduction of 
efficient electric traction has brought about. The company 
is, so far as all its lines are concerned, actually tied down by 
statute to an average fare of about one halfpenny per mile, 
There are no halfpenny fares, but the average run for a 


penny is about two miles. Further than this, the company 


is under the like statutory obligation not to charge increased 
fares on Sundays and public holidays. Still further, it is 
bound at certain hours of the day, prescribed by the Board of 
Trade, and liable to revisal by the Board on complaint from 
the public, to run cars a£ one-half those churyes for the con- 
veyance of the working classes to and from work. The 
statute uses the words the labouring classes," and the 
obligation is to run those cars for artisans, mechanics and 
daily labourers” at such times as may be most convenient 
for such workmen going to and returning from their work.” 
Our great railway stand-by is the Parliamentary train at 1d. 
a mile; but here is a Parliamentary fare at one farthing a 
mile. The company has no inferior cars, and intends to 
have none. As no one can tell who is and who is not a 
* daily labourer,” the cars at the scheduled hours will be 


simply open to all—first-class accommodation af one-fourth 


of the rate of third-class fare! It may be added that by no 
known method of traction except that adopted by the com- 
pany, the overhead electric trolley, could such rates possibly 
be undertaken as a statutory burden. | 


(To be continued.) 


Society of Arts.—Sir W. H. Preece, F. R. S., has been 
elected chairman of the Council for the ensuing year. 
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QUESTION OF ELECTRICITY WORKS 


THE 
oe © LOANS. 


TRE Local Government Board inquiry on the 9th inst. at 


Surbiton was of more than usual interest. 

The questions involved went far beyond the ordinary 
application of a local authority to borrow money for an elec- 
trical installation under a provisional order. 

The Urban District Council of Surbiton obtained their 
powers as long ago as 1891—evidently with no intention of 
working them—and the Board of Trade have exercised 
extraordinary patience in not revoking the order years ago. 

From time to time negotiations have bcen entered into 
with companies prepared to undertake the supply, upon 
favourable conditions for the ratepayers, finding all the 
capital and expert knowledge, and offering the local 
authority an option of taking over the undertaking at a 
valuation as a going concern, if it proved sufficiently 
successful to warrant its being converted into a municipal 
business. | | 

In the face of proposals of this kind, the Urban District 
Council have entered intoa provisional agreement for finding 
the capital to enable a cable manufacturer to compete with 
the supply companies upon extraordinary terms. 

At Croydon and Beckenham somewhat similar arrange- 
ments were made, In the former case the Corporation 
obtained possession of the undertaking within 12 months, on 
payment of a small premium ; but at Beckenham the cable 
company who became the contractors are in possession of the 
business, the loan having been authorised by the Local 
Government Board without any discussion upon the peculiar 
nature of the contract, the transaction being considered as 
an ordinary application for a loan to carry out the first 
n by the local authority under their provisional 
order. 

At Surbiton the proposed transaction has been fully dis- 
cussed and some important points raised. i 

Instead of carrying out the provisional order as a muni- 
cipal undertaking, or transferring it to a company on terms, 
a contract has been entered into with Callender's Cable and 


Construction Company, Limited, subject to the grant of the 


loan, under which the Urban District Council find the 
capital, the company working the business for their own 
account, and providing for the interest on the loan and 
sinking fund. 

The Council having paid for the plant at scheduled prices 
—and the company run the concern for five years—the 
Council have the option of taking it over on paying 10 per 
cent. premium on original cost, or at the end of seven 
years, on payment of £4 13s, 4d., per cent. and after 10 
years, without premium. 

No allowance whatever is to be made for depreciation and 
renewal of plant, consequently the Council, if they purchase, 
have to pay original cost and a premium for the possibly 
antiquated and partially worn-out plant. 

If no purchase is made the contractors go on working the 
concern, the Council finding all the capital for extensions. 

This would practically amount to a transfer of the order, 
without the consent of the Board of Trade, the Council 
finding the capital fora private company to speculate with, 
and to enable them to push the sale of their manufactures, 
by making what the brewers call“ tied houses of the towns 
willing to operate upon these lines. 

At the inquiry the inspector to the Local Government 
Board intimated that 4e should not go into the agreement, 
and evidently was dealing with the matter as an ordinary 
loan transaction, without reference to the peculiar character 
of the arrangement, which was more in the nature of a 
transfer than a contract to construct works, 

Under an ordinary transfer the Council could make 
similar terms as to the prices to be charged for current, 
option of purchasing the undertaking at the end of fixed 
terms, and there would be no interest or sinking fund to 
provide for, as no capital would be found; it is difficult, 


therefore, to see what advantage the town can possibly obtain 


from such an uncommereial transaction. 

Mr. Talbot, the consulting engineer advising the Council, 
admitted that if the concern were taken ever in 10 years 
there would be considerable depreciation, and that the life of 


a cable was “anything up to 25 years.” This evidence con- 
firms what we have so strongly contended for, viz., that the 
sinking fund for repayment of the original cost of the plant 
does not provide for depreciation and renewal, which, 
according to Mr. Talbot, would amount to 4 per cent. per 
annum if the life did not exceed 25 years. 

In our opinion, the proposed transaction is really a trang- 
fer, and if the Local Government Board view it in that 
light, nothwithstanding the precedent of Beckenham, it will 
be interesting to follow the case tothe Board of Trade, and 
see how that department will deal with the principle of trans- 
ferring the order and finding the capital to work it. 


PARLIAMENTARY COMMITTEES. 


MANCHESTER AND LIVERPOOL ELECTRIC ExpREss RAILWAY. 


Tue Committee did not sit on Tuesday last week, but on Wednesday 
further evidence was given by Mr. F. Behr, who was cross-examined 
by counsel for the London & North-Western Railway Company, and 
said that the system of electric power to be used was an ordinary 
continuous current of 1,000 volts. High speed was entirely a 
question of electrical power, and be did not think the curves 
would affect the passengers. There was no truth in the statement 
that at the Brussels trial a passenger was thrown from his seat and 
put his foot through the side of the carriage. He did not think 
they would have to stop at a retardation of 6 ft. per second if they 
were travelling at a specd of 110 miles per hour. If they had to 
stop it would in no way interfere with the passengers, because in 
retarding for a high speed, the feeling of discomfort was much 
smaller than when retarding from a low speed. Driving a train at 
110 miles an hour would be a novelty on a large scale, and he had 
never heard of a greater power thaa 750 volts being used for 
driving purposes. i , 

Ia answer to the CHAIRMAN, WITNESS said that no new dangers 
connected with the mono-rail had suggested themselves to him. 
He knew of nothing in the Bill to prevent the promoters allowing 
a little more space between the carriages. l 

Mr. Rorert E. CoopgRr, civil engineer, gave evidence and 
expressed the opinion that as long as the laws of nature remained 
in force a train could be run with perfect safety on the line, and he 
believed even the railway companies did not propose to alter the 
laws of nature. 

The Committee adjourned. 


At Thursday's sitting of the Committee, Mr. COOPER was cross- 
examined by Mr. Littler on behalf of the Cheshire Lines Committee, 
and was questioned with regard to the promoters being able to turn 
the railway into a stopping railway if it was a failure as an express 
line. 

The CBarRMAN thought this was a line of argument which need 
not be pursued, as he did not see that the promoters could object to 
the insertion of a clause to prevent them making it a stopping line. 

Further examined, WiTNEss said there would be sufficient space 
on the railway as designed to allow for a distance of 2 ft. 6 in. 
between the passing cars. He did not think that on the two-rail 
system of the Baltimore and Ohio Railway, trains had run at the 
rate of 130 miles an hour on a curve, but he was aware that a speed 
of 55 miles an hour had been attained on the New York Ceatral 
Railway, where there had been no short curves. 

In re-examination, WITNESS said the capital powers would be 
ample for any extra expense the company might be put to with 
landowners, but the Jandowners were not making objection. The 
guide rails were not to prevent the car running off the rails but to 
Steady it, and to steady it as much on the straight as in going 
round a corner. The most perfect theoretical form of car would be 
to have it without guide rails. They had a model made on that 
principle, and it worked with remarkable freedom and smoothness. 
A passenger weighing 12 stone would have a lateral pressure of 
67 lbs. going round a curve, which really meant that so far a3 the 
seat was concerned the 12-stone man would be a 13-stone man going 
round a curve. The effect on the man himself would be that 
suppose he were tilted to an angle of 30°, he would not know 
physically that he was going round the curves at all, though the 
seat would have another. stone on it. 

Mr. J. M. Donson, civil engineer, expressed approval of the plans 
and sections prepared, and pointed out that there would be stiff 
gradients at each end of the line which would be a distinct advan- 
tage in assisting starting at one end and slackening speed at the 
other. A train going at 110 miles on the level could be pulled up 
in 40 seconds in 1,100 yards. He thought the nent way 
would compare very favourably with that of the two-rail system. 
The single rails would be heavier and would have to carry less. 

WITNESS, in cross-examination, stated that in his opinion the 
route was the very best which could be selected as they avoided 
interfering with valuable properties and thereby saved expense. 

Mr. SHELFOAD, civil engineer, also gave evidence in support of 
the scheme, and pointed out that the peculiar advantage of the 
mono-rail system, combined with electric traction, was that curves 
could be negotiated at a high speed with perfect safety. 

The Committee again adjourned. 


On Friday evidence was given by Dr. E. HoPkrK80N, who, amongst 
other large electrical schemes, carried out the City and South London 
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Railway. WrrNESS said he had no doubt as to the possibility of 
running a train electrically equipped at 110 miles an hour with 
safety and economy. e weight of the motors would be 
about 2j tons, and he estimated the cost of the electrical equipment 
at £464,000. He considered that all that was necessary to secure 
safety was an intelligent application of electrical principles, and 
from the point of view of derailment the mono-rail system possessed 
advantages which were possessed by no other railway system. 
Mr. S. B. COTTERILL, the chief engineer and general manager of 
the Liverpool Overhead Electric Railway, endorsed the evidence of 
the preceding witness and had no doubt as to the scheme being & 
financial success. 

Mr. J. W. Coup, chairman of the Westinghouse Brake Company, 
stated that if was not correct to say that the Westinghouse brake 
could not be applied at speeds over 55 miles per hour, for the quick 
acing brake had been applied at much higher speeds. He had 
himself been on trains when the brake was applied with efficiency 
ata speed of between 70 and 80 miles an hour, and it was con- 
fdently expected that the high-speed Westinghouse brake would 
sop a train running at 110 miles an hour in 3,330 feet. The 
magneto-electric brake could be applied as well, but it was not 
expected to apply both at once. There was hardly any limit to the 
power of the magneto-electric brake, and if the structure would 
bear the strain it could be applied as well as the Westinghouse 
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Baron F. pg BUCKMANN was examined with reference to the 
Brussels experiments, and said that many travelled on that line 
without the slightest fear of danger. In his opinion there was no 
danger. 

Sir W. H. PREECE was shortly examined, and said, that having 
carefully examined the scheme from an electrical point of view, he 
considered the safety of the passengers was well provided for. | 

The Committee adjourned till Tuesday. 


On resuming on Tuesday, evidence was given by Sir W. H. 
Barer, a member of the Joint Committee representing Manchester 
and Liverpool who was appointed to investigate and report upon 
the feasibility of the promoter's scheme. Witness said the Com- 
mittee were quite satisfied that the railway was perfectly practi- 
cable, and that it would be a very great advantage to the inhabitants 
of Liverpool, Manchester and Salford. 

Mr. E. Gorarig, also a member of the Committee, gave similar 
evidence, and said he was prepared to take shares iu the company 
to show his belief in the scheme. 

Mr, PARSHALL, electrical engineer of the Central London Rail- 
my, said he had paid much attention to the question of electric 
traction, and he did not see why a speed of 100 to 130 miles an 
hour should not be run with perfect safety and comfort. In his 
opinion there was no good ground for suggesting that the proposed 
motors would not supply all the propelling power needed. 

Cross-examined by Mr. Porr, Wrrxxss said he was satisfied that 
the trains at a speed of 110 miles an hour could be supplied with 
effective brake-power. He had seen an electric railway running at 
75 miles an hour, and which, at that speed, was a commercial success. 
In his opinion there was scarcely any limit to the speed at which an 
electric railway could ran ; it was entirely a question of competition 
aad of commercial practicability. The only thing that militated 
against speed on railways was the danger of derailment, and there 
was less danger of that on the mono- rail than on any other system 
yet invented. E. 

- Major Canpew, formerly electrical adviser to the Board of Trade, 
gare evidence similar to that which he tendered before the previous 
Committee as to the practicability of the mono-rail. 

Sir F. BRAMWBLL also gave evidence in support of the schemo, 
aud said he was clearly of opinion that the speeds mentioned by 
Previous witnesses could be attained on the mono-rail with perfect 
safety. As regarded comfort he should say that the mono-rail was 
kr Ahead of the two-rail system. He did not think any incon- 
denlence would be experienced by passengers in running round 
carves. He did not see any necessity for an emergency stop brake; 
in fact, he had never had to considera railway where there was less 
need for brake power than there was on the mono-rail. He should 
tay that it was possible to go at a greater speed with more safety on 
— 8 than to travel at a lower speed on the ordinary rail - 

ms. 

Replying to Mr. Lovan, M.P., WiTNESS said he could not con- 
ceive the possibility. of the cars ever getting derailed. 

al evidence baving been called in support of the Bill, the 
Committee adjourned. d 


West CouBE&SLAND ELECTRIC TRAMWAYS BILL. 


Tux Select Committee of the House of Lords, presided over by 
Lord Welby, considered on Tuesday the West Cumberland Electric 
yo Bill. The Bill has already passed the House of 

x It is proposed under the Bill that a company be. formed 
with a share capital of £400,000, and £100,000 borrowing powers, 
with the object of constructing 31 miles of tramways. The tram- 
waya will run from Cleator Moor through Whitehaven, Workington 
ME Maryport to Silloth, and will serve a population of 120,000. 
dd 1$ alto taken to erect a generating station and to supply elec- 
city for public and private purposcs within certain limits. For 
convenience of local authorities who might desire to purchase, 


the line is divided into 17 separate tramways most of which will run - 


aloug public roads. The estimate for the generating stations and 
orks under the Bill amounts to £361,597. 
Moor only opposition before the Committee was that of the Cleator 
^ia Council in to the widening of a bridge. 
Committee found the preamble of the Bill proved. 


. Tramways Bill of the London County Council. 


Lonpon County CouNcIL Tramways. 


On Monday a Select Committee of the House of Lords, presided 
over by Lord Hatherton, commenced the consideration of the 
Mr. Freeman, K.C., 
Mr. Talbot, and Mr. Du Cane represented the County Council, and 
there were various appearances by counsel in opposition to parts of 
the Bill. 

In opening the case for the promoters, Mr. FREEMAN explained 
that by the Bill the London County Council sought to obtain powers 
to construct certain new tramways, to reconstruct and alter certain 
existing tramways and to equip them for electrical traction. Power 
was also sought to widen streets where recessary. The existing 
tramways in London had been constructed by various companies, 
with the inevitable result that tho systems were not complete. In 
1900 the Council introduced a Bill to connect a great number of the 
lines and to introduce a uniform system for working the cars by 
electrical traction. Parliament had approved the main portions of 
that Bill and the present Bill was needed to complete that 
measure. The first tramway proposed to be constructed was a short 
length of double line from the Archway. Tavern at Highgate to the 
county boundary, where ultimately it would connect with the 
tramways which were being constructed by the county of Middlesex. 
Another line was to commence at York Road, Wandsworth, and 
proceed to Tooting vić Red Lion Street and South Street—a 
distance of about 3 miles. Another tramway was to run froma 
junction with the previous line to the county boundary, where it 
would connect with a line which it was proposed to run in from 
Wimbledon. Another line sought to be constructed would rua from 
Battersea Park Road to the foot of Albert Bridge, aud there was 
also a proposal for a line to run from Stamford Street to Southwark 
Street. Then there was about 34 miles of tramway running from 
Camberwell Green to Forest Hill Railway Station, and the last line 
of importance was one which would commence at a junction with the 
previous line, going across Peckham Rye as far as Stewart Road. 
Among the opponents to the Bill was the London, Camberwell and 
Dulwich Tramways Company, along one of whose lines for a short 
distance, one of the new tramways would run. They were afraid 
that the new tramways, being worked by electricity, might inter- 
fere with them. The fact was that the company had allowed their 
lines to got into a very bad state of repair and the undertaking was 
practically derelict, and ought, thercfore, not to be allowed to 
stand in the way of the important work which the London County 
Council sought to carry out. The Corporation of Battersea also 7 
petitioned for special powers in order to regulate the breaking up 
of the streets for the purposes of the tramways, but the answer to 
that was that there were about 28 local authorities in London, and 
it was of the utmost importance in such a Bill as the present tbat 
there should be uniformity of treatment in respect of those areas. 

Mr. J. WiLEIAMS Benn, Chairman of the Highways Committee 
of the Londou County Council, gave evidence as to what the 
Council had done in regard to the tramways, and said that altogether 
it had purchased about 80 miles of trams in London out of a total 
mileage of 115. With the exception of 5 miles, the whole of the 
remaining 35 miles not in the hands of the Ccuncil would be 
purchaseable io 1903. 

Replying to Mr. Mayer, who appeared for Pattersea, WITNESS said 
that the County Council could not depart from the bargain they 
had made with all the other local authorities, and give them 
greater protection with regard to their electrical wires in con- 
nection with their electric light undertaking. The act of 1870 
gave the local authority adequate protection in that respect. 

Sir Alex. Binnie, engineer to the London County Council, and 
Mr. A. Baker, the manager of the Council’s tramways, having given 
evidence in favour of the Bill, the Committee adjourned. | 


On the Committee resuming on Tuesday, Mr. Biker was cross- 
examined. He eaid that one of the proposed lines would have to 
run over about 150 yards of the London, Camberwell and Dulwich 
Tramway Company's lines, aud probably they would have to lay 
down new lines for the old ones. 'l'he County Council would not 
interfere with the traflic while the reconstruction was being carried 
out. They would work an electrical car on the line, although tho 
line would also be used by horse cara This car would be worked 
by a live line, consent to lay which could be obtaiued from the 
local authority. In the middle of the track over which the horse 
cars would run there would be a elot, § in. or # in. wide, and a flat 
iron 3 in. or 4 in. wide. There was a similar line at Brixton which 
worked well. 

Evidence having been given by Mr. ound, the valucr to the 
London County Council, relative to the cost of the street widenings 
proposed in the Bill, i ; 

The Committee again adjourned. * 


* 


SHaNNON WATER AND ELRCT RIC Power BILL, 


Last week a Select Committee of the House of Lords, with Lord 
Welby in the chair, had before them the Bill of the Shannon Water 
and Electric Power Company. Mr. Bushe, K. C., for the promoters, 
explained that the object of the Bill was to incorporate a company 
with a capital of £360,000, and borrowing powers to the extent of 
£180,000 for the purposes of carr) ing out a scheme to utilise the 
water of the Shannon for the purpose of obtaining supply of 
electrical energy for power and lightiug purposes over an area of 
30 miles radius. The power station is to be situated 44 miles from 
Limerick. The scheme bad the approval of the locality, and the 
only opponent was a Major O'Counor, who was interested in an 
island ou the river. The promoters had offered that gentleman 
most liberal terms, which however, he refused to accept. After 
hearing evidence on both sides, the Committee passed the preamble 
of the Bill. . 
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TRAMWAY PROVISIONAL ORDERS. 


_ Tramway Provisional Order (No. 2) Confirmation Bill, which has passed 
the Lords, was before the Examiner of Standing Order Proofs in the 
House of Commons on Thursday of last week, and further stand- 
ing orders were ordered to be complied with. The Bill deals with 
the tramways in the following towns and districts:—Birkdale, 
Crompton, Leamington, Royton, Swindon and Wrexham. Full 
particulars were given in the ErLkcTRICAL REviEW when the Bill 
was before the House of Lords’ Committee. 


CLYDE VALLEY ELECTRICAL Power BILL. 


Lorp WELBY’s Committee of the House of Lords have had the 
Clyde Valley Electric Power Bill under consideration for several 
days. Mr. Freeman, K.C., Mr. Wilson, and Mr. Strain appeared 
for the promoters, and the petitions against the Bill were the 
Clydebank and Dumbarton Corporations, Paisley Corporation, and 
the Motherwell Corporation. 

Mr. Freeman, K.C., stated that the object of the Bill was to 
supply à large area in the West of Scotland with electric energy, 
and it had already passed the House of Commons. The promoters 
were large manufacturers and colliery ownera in the district and 
would themselves take the electricity generated, and it was not & 
financial scheme for the making of large profits. The area of supply 
would be 700 square miles, and there were about 1,200 works in the 
district covered. In the House of Commons there had been a com- 
peting scheme, but the Committee of the Lower House decided that 
the present Bill was the better one, and consequently the scheme of 
the Caledonian Electric Power Company waa thrown out. The 
Corporation of Paisley objected to mains being laid through the 
stree vs to tupply works beyond, and the ground of objection of the 
other Corporations was that these were not excluded from the right 
of the company to eupply. What they wanted now was a clause 
that the company should not supply within their respective areas 
without their consent. 

Sir Davin RicHABDSON, one of the promoters, was called, and 
explained the advantages that would accrue to the manufacturers 
and others if the scheme was allowed to pass. He thought it was 
necessary that maius should be carried through Paisley, and with 
regard to the other burghs, he considered they were not in the 

position to supply power satisfactorily, and he did not think they 
were entitled to go in for what was practically a speculation. 

Mr. R. ROBERTSON, of the firm of Messrs. Strain & Robertson, joint 
engineers of the scheme, with Sir W. H. Preece and Major Cardew, 
Btated that for some years his attention had been directed to the 
needs of such a scheme in the district, The intention was to supply 
electricity chiefly for power purposes from large generating stations, 
and the advantages of such a scheme were that they might use large 

enerating units“ By grouping a number of works there would be 

ess expense than in a number of small stations, and they would get 
8 better average load during the whole day. Of the 26 works at 
Motherwell, 20 were favourable to the scheme, and several of these 
might require over 1,000 H.. They did not intend to compete with 
the burgh in lighting, and as a matter of fact, they could not do 
Buch a thing without the consent of the burgh or the consent of the 
Board of Trade, if the consent of the burgh was unreasonably with- 
held. When the Bill first came before Parlia ment, 19 burghs were 
included in the area of supply, but the Houseof Commons excluded 
Govan, Partick, Port Glasgow, Paisley and Hamilton. He felt 
convinced that the Burgh of Motherwell would not go ahead to 
supply the needs of the town in the way that was proposed in the 
Bill, and, in fact, he believed it was beyond the scope of & corpora- 
tion of that size to do such a thing. The capital of the company 
would be £900,000, with borrowing powers of £300,000. As 
regarded tbe opposition of the Burgh of Paisley he contended that 
the company would be. pu t ) Gonsiderable unnecessary expense if 
they were prevented fro M ng. mains through that town in order 
to supply Johnstone. He was of opinion that the company could 
put up a generating station cheaper than Motherwell, because 
outside the town they could get land cheaper, and they would not 
have to give an elaborate finish to the buildings. 

In cross-examination by counsel representing Clydebank, Dam- 
barton and Paisley on the point of carrying mains through the 
streets, Wrruxss said it might be a little cheaper if they took the 
mains through the country roads. : 

In further cross-examination, WITNESS expressed the opinion that 
Motherwell would do well to take its supply of electricity from the 
company. | | 

Lord HAMILTON OF DALZBLL, one of the promoters, gave evidence 
in support of the Bill, and mentioned that by the exclusion of 
burghs from the area by the House of Commons 289 works were 
excluded. | l | i 

Mr. R. RoBnRTSOR recalled, said the difference in the cost of 
laying a cable in a paved street as compared with a macadamised 
road was ls. per yard, or about £88 per mile. If they had to take 
their cable outside Paisley the increased distance would involve 
them in a cost of between £15,000 to £25,000. The promoters had 
great support in Johnstone, and there was a prospect of great 
success in that town. The company had placed the principal 
generating station at Motherwell, because in the neighbourhood of 
and in that burgh, there were the largest number of works which 
could use electricity advantageously. : 

Mr. A. Preece, of Preece & Cardew, civil engineers, said that the 
cost of putting pipes or cables through granite sett streets in & town 
and macadamised roads in the country, was 3s. a lineal yard. 

. Bailie SHEARER gave evidence to the effect that when his new 
works at Clydebank were completed he would require about 1,500 
H.. He had considered the cost of putting down plant for him- 
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self and had come to the conclusion that it would be more 
economical to support the company. 

A large number of witnesses were called to give evidence, as 
manufacturers, of the boon the company would be to the district. 


Mr. BALFOUR Browne, K. C., addressed the Committee for the 
Motherwell Corporation, aud said that the works affected in the 
burgh by the Bill only numbered 26. In 1895 the burgh got a pro- 
visional order, and under compulsion by the Board of Trade, had 
set up an installation. He contended that it would be contrary to 
public policy to let the company into the town now. The Corpora- 
tion were supplying electric energy at from 24d. down to 14d per 
unit for power purposes, and he submitted that they could supply it 
as cheaply as the company. He thought it was unfair to exempt 
Hamilton from the Bill, and leave in Motherwell.. It would be & 
serious detriment to the Corporation of Motherwell if competition 
was allowed. 

Councillor Joun FROOD was called, and stated that the Mother- 
well Corporation had spent £30,000 on the electrical undertaking. 
At present they had 550 H.P., and that was sufficient for all present 
demands. 

In cross-examination, WrTNESS admitted that at present they only 
supplied 70 H.P. for power, but said that they had only started in 
February. — 

Amongst other witnesses called were Mr. W. M. Mordey and Mr. B. 
Jenkins, both electrical engineers, of London, who gave evidence to 
the effect that the Corporation could supply electricity even cheaper 
than the company. 

Evidence was called on behalf of Dumbarton as to the incon- 
venience which would arise from laying down mains in the streets. 

Mr. PorLock addressed the Committee for Clydebank and Dum- 
barton, aud submitted that these burghs ought to be excluded from 
the Bill in the same way as Govau, Paisley and Partick. 

The Committee passed the preamble of the Bill, but ordered 
alterations to be made so as to give Dumbarton the right to object 
on reasonable grounds to the entry of the company, and leaving the 
question of the passage of the mains through Paisley or otherwise to 
the decision of the Board of Trade. 


WATFORD TRAM WAS. 


THE Watford and District Tramways Bill which has passed the House 
of Commons was on Thursday last week before Earl Morley's Com- 
mittee of the House of Lords on Unopposed Bills. The Bull incor- 
porates the Watford and District Tramways Company, aad 


empowers that committee to make and maintain tramways and other 


works. There are 13 sections of tramways proposed, the total 
length being 8 miles 6 furlongs 1:90 chains. Power is given to take 
land in the parish of Bushy Urban on which to erect an elee- 
tricity generating station. 'The estimated cost of the works is 
£88,827 Os. 5d., including £22,000 for the generating station and 
car shed, and £6,374 for street and bridge widenings. . 

The Committee decided to strike out the clause in the Bill giving 
the Middlesex County Council the right to purchase in the event 
of the local authority not exercising their right, as the County 
Council was not the purchasing authority in this case under the Act. 

Further considerations of the Bill was postponed. | 


On Tuesday the Bill came again before Earl Morley's Committee. 
The necessary alteration in the clause regarding purchase by the 
local authority, which was dealt with at the last sitting, was made, 
and the Bill ordered to be reported for third reading. 


Borros CogRPOBATION BILL. - f 
Havina passed the House of Lords, the Omnibus Bill of the Bolten 
Corporation came before the Committee of the House of Commons 
on Unopposed Bills on Thursday last week. Under the Bill the 
Corporation proposes to construct 26 sections of tramways of a total 
length of nearly 16 miles. It is proposed to connect the existing 
lines of the borough with those of the South Lancashire Tramways 
Company, and so complete the tramway connection with St. 
Helens, Wigan, and Manchester. Workmen's tramways are to be 
provided before 8 a.m., and after 5 p.m., at a charge not exceeding 
id. a mile. The estimated cost of thé tramway works is £560,000 
including the street improvements consequent on the extension. 


SMETHWICK CORPORATION BILL. : 
Tals Bill, which confers powers upon the Corporation with respe 
to tramways and electric light and other matters, was as an un- 
opposed measure by the House of Commons’ Committee on Thursday 
last week. Power is given to purchase by agreement any authorised 
tramways outside the borough which form continuations of existing 
tramways within the borough, and the adjoining local authorities 
ór any company may lease their tramways to the Corporation by 
agreement. Power is given to reconstruct the existing tramwa 
for electric traction, and the Corporation is authorised to supply 
electricity for tramway purposes within or without the borough 
subject to the consent, in the latter case, of the local authority. 


WORCESTER Tramways. | : 
Tue Worcester Tramways Bill, which grants power to the Worceste 
Tramways Company to reconstruct the existing tramways and con- 
struct additional tramways and work them by mechanical traction 
was before the Committee on Unopposed Bills of the House of 
Commons ou Tuesday, and was ordered to be reported for third 
reading. The Bill has already passed the House of Lords. 
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LONDON COUNTY COUNCIL. 


Tux Couneil resolved on Tuesday to lend £10,065 to the Battersea 
Borough Council for electric lighting purposes, and £18,703 to the 
y Council for similar works. 
esting of Meters.—Dr. Collins—on the motion for the reception 
of the report of the Highways Committee—asked the chairman 
whether any difficulty had boen experienced in the testing of elec- 
tricity metere, and, if so, what steps were proposed to be taken in 
order to prevent such inconvenience to the public in the future. 
. Mr. J. W. Benn stated, in reply, that there had been some 
difficulty in the testing of meters at the Council's station. This 
was partly due to the fact that the premises were limited. The 
Committee ware endeavouring to overcome the delay by utilising 
other buildings for the purpose. Nn ; 
— Bubways.—Mr. J. R. Cousins inquired whether the Committee 
were considering the question of subways, and whether they had 
been in communication with the Post Office authorities, the gas aud 
water and electric lighting companies, as to the question of their 
contributing towards the cost of the subways. » 
In reply, the chairman remarked that the question of subways 
was stil under the consideration of the Committee, especially in 
regard to the most important matter of shallow underground tram- 
way. The Committee would consider the question of applying to 
Parliament, for compulsory powers to cause the companies to use the 
Bub l 
The Tramway Power Station.—The Highways Committee reminded 
the Council that power was obtained in the London County Tram- 
ways Act, 1900, to acquire the freehold of the leasehold portion of 
the Camberwell tramway depôt and certain adjoining property, and 
to use the whole as a generating station for the tramways. The 
Act also authorised the Council to enter into an agreement with the 
London, Chatham and Dover Railway Company for a siding from 
that railway to the power station, whilst powers were: being. sought 
to acquire for the same the site of St. Matthew's Girls’ 
School premises adjacent to the depót. It appeared that difficulties 
had arisen in securing a site for the reinstatement of the 
schools, and the railway company desired to make a stipulation that 
the use of the siding should be restricted to three hours in the. night 
ime. The Committee stated that this would present a most serious 
difficalty, as the consumption of coal at the generating station wonld 
be very large, and should, from any cause, there not be at any time 
a sufficient quantity for use, the Council would be precluded from 
obtaining a fresh supply along the siding exeept within. the specified 
hours ; and thus the supply of power for the whole of the tramways 
operated from the station might be seriously i illed. Another 
drawback in connection with the site is that, as it is not at the 
waterside, engines of the condensing type could not be used there, 
and the very large quantity of water. required for the engines would 
tare to be obtained from a company in the ordinary way. Having 
romsldered all the circumstances, the Committee had come to the 
coatlasion that, although the Camberwell site at first appeared, from 
in position in practically the centre of the Council tramways area, 
the best for an electricity generating station for the whole system, 
it is unsuitable in other respects for the urpose. It had there- 
fore been found necessary to seek another sité free from the 
ame objections, The Greenwich tramway depôt, which is the 
Property of the Council, has not the above-mentioned disadvantages, 
it bas not the advantage of being near the centre of the 
fanway system. Thus, if the aite were utilised the Committee 
Gated there may be some leakage of current in transmission which 
will, however, be a very alight matter compared with the advan- 
leges afforded by the use of thesite for the purpose indicated. The 
dep has a frontage to the River Thames, and by this means 
Kies would be afforded for the unloading of coal from barges 
deln On to the premises, and the delivery of coal at the station 
d be effected without the Council being under any restriction 
& to times of delivery, which is a great and distinct advantage. 
The water would also be overcome, and engines of the 
condensing type could be used at the station. Although it will be 
decceaary for the Council to acquire some property for the purpose cf 
Wenlarzing the site as to render it suitable for the erection of a 
generating station, the cost of the property to be acquired will not 
be so great as that for the property adjoining the Camberwell site. 
The cost of the property adjoining the Greenwich site is estimated 
st £30,000, while the estimated cost of that adjoining the Camber- 
W is £80,000. This shows that, independently of the other 
vantages to be gained by the adoption of the Greenwich site in 
Place of that at Camberwell for the genefating station, a saving of 
about £50,000 would be effected in the cost of acquiring the property 
Moeatary for providing :& sufficiently large site. A proposal to 
Als the Greenwich depót was adjourned for.a week. 


LEGAL. 


Tix Nano! Company FOR THE DISTRIBUTION of ELECTRICI 

tm BY SECONDARY GENERATORS v. GIBBS. 

Deane came before Mr. Justice Cozens-Hardy in the Chancery 

Din on Tuesday and Thureday last week. - a 

ibe v Mouton, K. C. (with him Mr. Gore-Browne), for 
dati, seid that no doubt his Lordship would remember 

meeting of this case, as it had been before him on a preyious 


After hearing counsel's arguments at some length, his LoRDSHIP, in 
giving judgment, having stated the facts and the course of the 
French proceedings said that the plaintiffs in those proceedings 
obtained what in England would be called a judgment for 
specific performance against the defendants, and there was also an 
inquiry as to the extent to which the purchase price had been paid 
to the defendants, and the French Court held that so far as the 
shares which were part of the consideration were concerned, the 
vendors had had the purchase price, but that so far as the cash 
portion of the purchase money was concerned, there was a 
considerable sum of money due from the company _ to 
Madame Rouelle on behalf of Goulard’s estate. It might 
be true that there was no order on the defendants to 
pay that sum, but the company admitted their liability to 
pay that which the French Court found was due. After _the 

ivision of the House of Lords, adverse to the patents was given 
the plaintiff company said it should institute proceedings in 
England for breach of warranty. That was the action before his 
Lordship then. The plaintiffs then sought to make this case. 
“True,” they said, we owe to Goulard’s estate a certain sum of 
money as part of the purchase money, but we are making a claim 
in England against Goulard's estate for damages and breach of 
warranty of the validity of the patents, and we ought not to be 
ordered to pay the balance of the purchase money until that ques- 
tion has been decided." His Lordship could not find that the 
question of breach of warranty was ever litigated in France, or 
that there was any finding of the French Court that Goulard's estate 
was not liable for breach of warranty. He thought in those cir- 
‘cumstances the plea of res judicata did not avail Madame Rouelle, 
the defendant. He, therefore, held that the plea of res judicata 
was no defence to the claim for damages, and as it was also clear 
that the Statute of Limitations afforded no defence, the plaintiffs' 
case succeeded, and he must direct an inquiry as to damages. 

In the result his LonpsHiP directed that there should be judg- 
ment for the defendant on the counterclaim for £2,581 28., with 
interest at/ 4 per cent. from that day, and judgment for the plantiffs 
on the claim. There was an apportionment of the costs. 


CORRESPONDENCE. 


On Polyphase Generating and Sub-station Plant for 
| Electric Traction. 

In concluding the discussion under the above heading 
from my side, and in answer to Mr. Eborall's letter in your 
last issue, I should like to make the following remarks :— 
Comparison of efficiency of rotary converters and motor- 
generators. I cannot but repeat that the figures quoted by 
me represent “standard " American practice, and considering 
‘the extended use of this class of machinery in the States, I 
think they are as reliable as those given by Mr. Eborall from 
the Continent. The figure 89 per cent. full load efficiency 
for a (good) 500-K w. motor-generator set is not at all due 
to an arithmetical error as suggested by Mr. Eborall, but 
was taken from a test report of a well-known American firm 
which gives a standard set having rating :— ! 

D.C. generator 8 poles, 500 Kw., 400 r. p. m., 575 volts, 

Efficiency = 94:8 per cent. full load. 
.93:05 per cent. 4 „ 
. Quarter-phase synchronous motor, 20 poles, 530 Kw., 400 r. p. m., 
2, 200 volts. 
Efficiency = 943 per cent. full load (cos G = 1), 
89°8 per cent. 3 „ js 
Combined efficiencies = 89:2 per cent. ia by me, 89). 
n „ €9) 

These figures include all losses, excitation as well as friction, 
and as the machines were tested in their own bearings 
conditions are just the same as in actual practice. l 
Figures which exist only on paper are, of course, excluded 
from a discussion of this kind. 

Damping Coils.—I would say that if the losses are as 
small as 05 to 075 per cent., it is a clear indication that 
they can be left away entirely, the solid pole-pieces surely 
being able to prevent hunting, as apart from additional cost 
and unnecessary loss in efficiency (small as this may be) 
such devices will impair ventilation, being placed between the 
poles. | 
Pressure Tests. My figures conform with the latest rules 


— 
— 
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laid down by the A.LE.E., which surely embodies as good 


and as experienced engineers as there are on the Continent. 
Personally, I think that to test a 10,000-volt machine with 
‘only 15,000 volte is inadequate, as conditions may arise where, 
‘due to difference in wave shape, this margin gets considerably 
less, if, for instance, the test generator has a sine wave or 
even a flat wave, while the machine itself, or the system on 
which it will work, may have a peaked wave, It is evident 


——— — 


that machines tested according to American rules must 
have a better insulation, and therefore are to b» preferred by 
the customer if other conditions are the same. 

Fly-Wheel. Lgect—Mr. Eborall gives in his first paper 
examples of enormous discrepancies in the value of fly-wheel 
effect, which were given for the same type of engine, and 
speed regulation by different firms. He puts it down to 
wrong design, while I want to suggest that the different 
engine builders may not have had the same ideas as to what 
per cent. of speed variation actually corresponds to our 
limit of 2, 2 or 8 electrical degrees. This is very 
reasonable considering the complex nature of the problem ; 
in any case the different safety factors" which Mr. 
Eborall himself says are used by the different engine 
‘builders: may make the most straightforward calculation 
ambiguous, if they are compared with each other. Therefore 
I proposed to get in such a case sufficient data from the 
engine builder’s previous experience on his particular type of 
engine, and from these check the different tenders on the 
‘same basis, The approximate method given was a step in 
this direction. In drawing final conclusions re hunting, I 
‘proposed not to use calculated values, as very often they 
differ considerably from actual values obtained by tests due 
to reasons given. I mentioned the electrical method of 
‘Measuring speed variations as having been found to give 
greater accuracy than either method stated by Mr. 


Eborall.- I hope this will explain my reasoning in the 


matter. 


| H. S. Meyer. 
Rugby, July 15/4, 1901. 
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Three-wire Tramway Supply. 2 


Regarding the advice given to *Silex" by Mr. J. C. 
Stewart iu your issue of June 21st, I am surprised at the 
lack of foresight displayed by Mr. Stewart in proposing to 
insulate the rails of a tramway system. 
that to have rails at a pressure of 500 volts above or below 
earth in a public strect as suggested, in case of a fault to 
earth developing on one of the outside conductors, is alto- 
gether out of the question; but apart from this, the expense 
and difficulty of insulating the rails would be sufficient to 
condemn the suggestion. t 
. , There seems to be no advantage in a three-wire system for 
traction work, unless the power house is some distance away 
from the tramlines, in which case some saving in copper 
would be effected by being able to distribute at 1,000 volts, 
but in most cases the balancing difficulties would more than 
compensate this saving. In a lighting system, where three 
wires are used, the two outside conductors are together the 
same size as one wire if the two-wire system were adopted, 
that is for thé same power and voltage on the lamps, and 
the neutral or middle conductor is usually one quarter the 


size of one of the outside wires, thus a saving of 43} per 


cent. of copper is made, as compared with the two-wire 
system. ö | | 
This is not so, however, in traction, for the rails that have 
nine or ten times the carrying capacity of the copper con- 
ductors, and which.are necessary, whether used for carrying 
- heavy currents or not, are used for the neutral wire, and the 
two copper outside conductors must be, to have the same 
(2 R losses, not more than double the resistance of the two 
conductors, rails and cables, in the two-wire system ; in 
actual practice, however, the best size, considering interest, 
.&c., would have far more than double this resistance, and 
therefore greater C? R losses. 
Where current is expensive to generate and where negative 
boosters and heavy negative feeders have to be used to keep 


down the drop in voltage on the rails, considerable saving 


might be made by adopting the thrce-wire system. 
That balancing would be difficult may be taken from the 
fact that the plant load factor of a traction station is roughly 
oe eee | í 
11 x c where c = number of cars running, thus 
shoxiug that with a moderate number of cars the load 
varies greatly, and further, this variation would be more on 


one side of the system than on both sides together, as the 
number of cars would be about half. 


» | A. Johnston. 
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copper that might result. 


It is very evident 


— 
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la my reply to inquiry by “ Silex“ regarding a three-wire 


system of tramway supply, I merely pointed out somé of the 


difficulties encountered in balancing. There being no 
practical example of a tramway supply worked on this 
system at hand, I illustrated an up-to-date three-wire 
lighting one, where every precaution is taken to ensure, as 
far as possible, an uninterrupted supply. I did not mean 
him, however, to infer from my answer that no other objec- 
tions arose in connection with the supply of power on this 
system. From the pressure he intends adopting, viz., 
1,000 volts, I presume the generators are all to be connected 
in pairs in parallel series across the onters, with the point of 
intersection of the two joined up to the rail or mid-wire, 
thu: reverting to the older method. Arranged in this way, 
the conditions are somewhat similar to a two-wire tramway 
system, if we consider only the running of the car load, 
A breakdown of one side will not affect the working of 
the other. The balance at all times depending upon the 
distribution of the car load, the drop in the' rail, and the 
condition of the outers, will vary proportionately as these do, 


„Silex“ in desiring to introduce the three-wire system to 


tramway power transmission has no doubt the' reduction of 
the current in the rail in view, more than any saving in 
It is evea conceivable that, under 
certain favourable conditions of load the current in the rail 
might partake of the nature of oscillations. However 
desirable this might be, he must still consider the effects of 
a leakage developing in the insuluted negative outer. He 


must also recollect that the rail, in this case the earthed 


conductor, would act as positive lead to one half of the 
system. In their regulations the Board of Trade require 


that the return, if uninsulated or partly uninsulated, shall 


be connected to the negative terminal of the generator. 
This clause has been inserted with the object of preventing 
injurious electrolytic action on gas and water pipes and other 
metallic conductors, 

With the proposed three-wire arrangement, a fault 
occurring on the positive outer would result in current 


leaving this lead and going to earth by various paths. A 


pipe forming a good earth connection would be a perfect 
acquisition to this runaway current; consequently, as 
there is no difference of potential between this pipe and 
the rail (the proper return), it will gambol home on the 
pipe, provided the conditions as to earthing have been 
carried out according to B. O. T. regulations. On. the other 
hand, a fault developing on the negative outer would have 
the opposite effect, the current in this case rushing towards 
the fault along the pipe, and jumping off it wherever it 
found an easier passage. In this case the current leaves 
the earth conductor and enters the negative outer at the 
fault. For further information upon this point, I cannot 
do better than refer **Silex" to the evidence given before 
a Select Committee of the House of Commons, a8 
published in your issue of June 28th. Being only 
an improver my practical experience can be of little value in 
a case that has taken years for our foremost electrical experta 
to arrive at what might be termed “ good practice” in trans- 
mission of power. M 


J. C. Stewart. 
Partickhill. | | E 


THE ENGINEER AS ARBITRATOR. 


— 


Ir is one of the first principles of justice that he who sits 
to determine disputes between contending parties should be 
influenced by no bias in favour of one side or the other. 
With a view to ensuring that his case shall receive impartial 
treatment, the taxpayer contributes to. the handsome salarics 
of the many distinguished judges who adorn the bench. It 
is our proud boast, that even if a judge of the High Court 


be hasty in his decision, or wrong in his law, no scintilla of 


prejudice in favour of one side or the other can have affected 
his judgment. If he be a shareholder in a company whose 
interests are at stake, he is often heard to divulge the fact 
before he allows the parties to submit their troubles for bis 
determination. The ermine which adorns his robe is a 


sufficient guarantee that no private advantage, how near 


x 
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or remote soever, carr shake the hand- which holds the scale 


of justice, | TV 
Phos engaged in commercial enterprise, who fly from 
Oourts of Justice in order to have disputes settled by arbi- 
trators of their own selection, are ioo prone to lose sight of 
the merits of the tribunals which they desert. Without 
attempting to hold a brief for litigation, as opposed to 
arbitration, we would fain point out that undue stress is 
sometimes laid upon the alleged delay and expense of the 
law, and too little emphasis is given to the impartiality, 
not to mention the finality, of a decision in the High 
Court. ; 
Those who glance at the columns of this journal will have 
wen thet electrical engineers are often called upon to 
determine all the matters.in dispute which arise between the 
tontractor who erects, and the local authority or company 
who provide the fands for, an electric light or power installa- 
tion, The written contract contains a clause referring all 
uestions to the arbitrament of the engineer employed by 
te company or the local authority, and the unfortunate con- 
tractor must submit to the decision of one who, from his 
very position, tends to have a mind biassed in favour of his 
own employers, IE 

It were superfluous to point out that the vicissitudes of 
business render it necessary to have some such tribunal for 
the decision of questions to the solution of which the speci- 
fication furnishes no clue; to ask a conrt of justice to 
determine such points would be absurd. Moreover, the fact 
of the contractor having put his signature to a document 
which contains a clause of this kind, implies that he is aware 
of the clutches into which he may fall. It is unfortunate 
that latter day competition should have compellcd all con- 
tractors to humbly accept terms which place their interests 
in the power and control of the “city” or other “ electrical 
engineer.“ | 

Although the Judges of the High Court, in laying down 
à principle to which they themselves faithfully adhere, are 
often heard to say that strict impartiality in the judge is 
esential in every Court of Justice, yet if the contractor [ ut 
his name to some document similar to that above referred 
to, he will find it difficult to obtain redress for what he 
conceives to be the error or neglect of the. engineer upon 
whom his claim to remuneration depends. The law upon 
this point has been thus summarised :—* If payment to the 
contractor is made to be dependent upon a certificate for 
the amount being given by the engineer employed, the 
contractor cannot sue for payment, or on a quantum meruit, 
at law or in eqnity before the certificate is given, even though 
ib be not given by the fault of the engineer; nor can he sue 


the engineer for damages unless the certificate is withheld — 


by fraud or by collusion or arrangement between the 
employer and the engineer.” It is interesting to consider 
the important propositions contained in the above summary, 
with the help of a few cases which have arisen in connection 
with the conduct of an engineer or architect. The position 
of an architect for our present purpose is similar to that of 
an engineer. In Clarke e. Watson (18 C. B. N. S., 278), by 
the terms of a contract, certain works were to be done for the 
defendants by the plaintiffs according to plans and 
Wecifications, and to be paid for by certain instalments “ on 
production by the contractors to the defendants, or one of 
them, of the certificate of the surveyor for the time being 
of the defendanta, that they (the contractors) had duly and 
eficiently performed and completed such work to his 
utislaction.“ In an action upon this contract, it was 
Alleged that all things necessary had been done by the 
plaintiffs to entitle them to have the certificate of the sur- 
Fefor that the work had been duly and efficiently performed 
tnd completed to his satisfaction, but that the said surveyor 

not given such certificate, but had wrongfully and impro- 
perly nezlected and refused to do so, &c. It was held that, 
in the absence of collusion, the plaintiffs were not entitled 
lo recover without producing the surveyor's certificate ; nor 
vere the defendants responsible for the refusal of the sur- 
Yeyor to give one. It was pointed out by Chief Justice 
Erle that when contractors undertake to be bound by a con- 
tact which renders the certificate of their employer's 
Sagineer a condition precedent to payment, contractors must 
not be allowed to substitute the opinion of the jury for that 
of the engineer. Ina subsequent case Lord Coleridge thus 


.97 
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described the position of an engineer: —“ I think if his posi- 
tion be such as I have described, he is not bound to give 
the grounds of his opinion, or to reconsider it, and that the 
person who has taken him for better or for worse, as one 


. whose opinion is a condition precedent to the obtaining of 


a sum of money, cannot bring an action against him for 
refusing to give the ground of his opinion, or to hear 
evidence tendered to show that the opinion was wrong. 
I at first thought he might on a certain view of the facts be 
regarded as an arbitrator who had not arbitrated, and that, 
perhaps, an action might be maintained not for doing his 
duty ill, but for not doing it in any circumstances." 

Apart from the difficulty which must necessarily surround 
any attempt to prove fraud on the part of an engineer, the 
contractor will also find it no easy matter to ascertain what 
the Court will regard as fraudulent. Lord Justice Turner, 
in dealing with questions of fraud or collusion between the 
engineer and the employer, expressed the view that It 
would be a fraud on the part of a company to have desired 
by their engineer, alterations, additions and omissions to be 
made, to have stood by and seen expenditure going on upon 


them, to have taken the benefit of that expenditure, and 


then to refuse payment on the ground tliat the expenditure: 


was incurred without proper orders having been given for 


the purpose [Hill e. South Staffs, Ry Co. 12 L. T. N. S. 63]. 
A very clear case of fraud must be made out before the Court 
will question the certificate of the engineer, but if collusion 
be established and such collusion result in the dishonest with- 
holding of the certificate, the contractor may then sue in the 
ordinary way for work done. 

It seems, however, that inasmuch as the envineer of a 
company or local authority is appointed to exercise a judicial 
function, the contractor is entitled to know the terms of bis 
employment. Thus in a building case, the architect under- 
took to erect a house for £15,000 including architect's com- 
mission and all expenses, He then employed a builder who 
gave an estimate upon quantities forwarded to him by the 
architect, and who ultimately did the work for £13,090. A 
clause was inserted providing for the settlement of all disputes 
by the architect. It was held in the circumstances of the 
case that as the architect was the agent of the employer, the 
builder was entitled to an account and payment in respect of 
extras (Kimberley v. Dick, L. R. 13, Eq. 1). 

The fact that the arbitrator appointed in the manner 


above described is in fact, or is likely to be, biassed in favour 


of one side or the other, appears to have little weight with 
the Court where the validity of an award is called in 
question. The * professional honour" of the arbitrator is 
supposed to ride high above all the considerations which 
might affect the mind of an ordinary mortal. Lord Justice 
Bowen, in referring to this matter in Jackson v. Barry 
Railway Company [(1893) 1 Ch. 238] said :—'* To an 


adjudication in such a peculiar reference, the engineer 


cannot be expected to, nor was it intended that he should, : 
come with a mind free from the human weakness of a 
preconceived opinion. The perfectly open judgment, the 
absence of all previously formed or pronounced views, which, 
in an ordinary arbitrator, are natural and to be looked for, 
neither party to the contract proposed to exact from the 
arbitrator of their choice. "They knew well that he possibly 


or probably must be committed to a prior view of his own, 


and that he might not be impartial in the ordinary sense of 
the word. What they relied on was his professional honour, 
his position, his intelligence ; and the contractor certainly 


had a right to demand that whatever views the engineer 


might have formed, be would be ready to listen to argument, 
and at the last moment to determine as fairly as he could 
after all had been said and heard.” A 

Further, in a later case it was decided that where in a 
contract for the execution of works the arbitrator selected by 
the parties is the servant of one of them. he is not dis- 
qualified by the mere fact that under the t rms of the sub- 
mission he may have to decide disputes involviug the 


question whether he bas himself, or his own son, has 


acted with due skill and competence in advising his 
employers in respect of the carrying out of the contract. 
Lord Esher said: Where you have a man of high 
character, one whose character for impartiality cannot be 


impeached when he has to decide as to his own conduct, to 


say that such a man would not have enough honesty and 


F 
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strength of mind to act impartially where his son's conduct 
came in question,is a statement which I cannot accept." 
His Lordship added somewhat significantly, “I do not 
believe it in this case.“ | | 

Having regard to the difficulties which beset the con- 
tractor in his endeavour to establish collusion, and to the 
fact that presumed bias does not affect the decision of the 
tribunal which is thrust upon him, it is hard for him to 
know what course to adopt. The employer is secure in the 
belief that his engineer will not“ let him down," and that 
if one contractor will not accept the arbitration clause 
another will. With his relationship to the engineer we have 
not now to do; the hardship seems to be on the side 
“of the contractor. Nothing but united action can 
cause this monstrous clause to be modified or struck 
out of every contract relating to electrical undertakings. 
No doubt in 9 cases out of 10 substantial justice is done. 
In making his tender, the contractor must be presumed to 
consider all the circumstances of the case so as to derive an 
adequate net profit. But in our view the absence of any 
clause referring vital disputes to an independent tribunal, 
whether an arbitrator agreed upon by both parties, or to a 
court consisting of two arbitrators and an umpire, is a 
defect which ought to be forthwith remedied by combined 
action. _ o | 


BUSINESS NOTES. 


Electrical Wares Exported. 


Warr Enpina JULY l7TH,1900. | WEEK ENDING JULY lOTH, 1901. 


Alexandria... .. Value £51 | Adelaide. Teleph. mat. Value £85 
Amsterdam .. s se bl Alexandria .. ia d a6 68 


Bangkok - . 180 Amsterdam .. 9 $5 E 80 
Boca .. s. T ae . . 1,141 Boca. Teleg. mat. a . 265 
Bombay  .. sx es . 216 y Teleg mat. oe . 222 
Bri - bane oe oe ee oe 26 Bombay ee ee ee 50 
Buenos Ayres ... 8 .. 169 Boulogne ae xs 100 
» Teleg. mat. 914 Brisbane. Teleg. cable.. . . 111 
Caloutta  .. ve m .. 482 75 Teleg. instruments. 350 
" Teleg. wire . 260 » Teleg. stores.. : 81 
Christchurch T ee æ. 44 Buenos Ayres T T 642 
Colombo SEs. Lad x 85 s" Teleg. cable .. 800 
" Teleg. mat. .. a 85 Calcutta’... T .. 856 
Constantinople zs T 10 is Teleg. wire .. .. 100 
Copenhagen. Teleg. wire . 478 Cape Town .. is s . 873 
Demerara. Teleg. mat. . . 150 Christiania. Teleg. wire 26 
Durban T T . 895 Colombo  .. $^ - .. 667 
10 Teleg. mas. . 151 Copenhagen. Teleg. wire 92 
East London as - .. 442 Durban Y» s T .. 488 
Fiume ge aes »i ea 21 „ Teleg. mat. e 86 
6 hent oe ee as - 15 East London. Teleg. sundries 206 
Gothenburg. T T ee 25 Gothenburg.. sa i $s 12 
Hamburg. Teleg. mat... . 820 Hamburg. Teleg. mat. 550 
Hong Kong .. „ 2995 Hong Kong m is T 74 
Liban.. s: - - Vs 10 Kobe. Teleph.apprts .. 825 
Madras - M Ww. is a 14 Launces: on. - Vs 123 
Mauritius. x .. 165 Lyttleton " 115 
Melbourne .. da as % 111 Malta A P ae ee 1,000 
Ostend ic s5 2 11 Maryborough. Teleg. mat.. I, 161 
Perth s. ` ee ee ge ee 16 Mazagan 2 ae ee ee 812 
Port Elizabeth  .. os . 760 Melbourne be s^. T 10 
Bt. Petersburg .. č. . 2850 $5 Teleg. wire .. . . 175 
Shanghai ld ix uox 121 Napier s "P 808 ee 12 
„ Teleg. mat. .. 126 Paysandu ex .. 800 
Stockholm. Teleg. mat. ea 225 Perth.. os << ss .. 770 
Svdney <a à oe .. H6 St. Petersburg. Teleg. mat. 50 
Vali arai<o ae oe o ee 50 Saigon e oe oe ee 19 
Yokobama .. T ae . 819 Stockholm. Teleg. mat. 87 
Sydney is vs e .. 671 

„  Teleg. cable .. . . 807 

Townsville. 'Peleg. mat. .. 648 

Yokohama .. oe . 420 

Total 248, 256 Total .. £14,089 


Lond —— 


Foreign Goods Transhipped. 
Melbourne. Telephcnes Value £18 Cape Town. Elect. mat. Value £260 
Colombo. Elect. lighting mat. 28 
Durban. Elect. mat. .. is 40 
Hamburg. Elect. goods vá 20 


| Total .. £848 
Are Lightiug.—Messrs. Crompton & Co., Limited, have 
received the order for the Motherwell arc lamp extensions, also an 
order for about 50 arc lamps from the Birkenhead Corporation for 
street lighting in connection with their tramway circuit. 


Bankraptcy Proceedings.—The public examination of 
Alfred Ebenezer Mavor, electrical engineer, Putney, was held before 
Mr. Registrar Brougham at the London Bankruptcy Court on the 
12th inst., the debtor applying to pass upon accounts showing debts 
£2,647 10s. and no available assets. In the course of his examination 
he stated that in April, 1897, he resigned the position of general 
manager of the Fowler-Waring Cables Company, and became 
managing director of the New Cycle Company, at Northfleet, at a 
salary of £1,200 a year. When that company went into liquidation, 
he acted fora time at a salary of £750 a year for the purchaser of 
the assets, with a view to resuscitating the company, but the attempt 
proved abortive, the cycle boom having passed away. At the end 
of 1899 witness took over the works in order to use them for a com- 
pany to be floated to manufacture electrical fittings and accessories, 


He borrowed a considerable amount of money for that acheme, and, 
in fact, the greater part of his indebtedness related thereto. He had 


acquired certain options for patents for electrical cables and accu- 
mulators, some of which, although not in his own name, had been 


developed under his supervision. The project came to nothing, and 
he . had to come to the Court. The examination was 
coneluded. ; 


Bullock Works for England.—A New York cable to 
the Liverpool Mercury says that Mr. Bullock, president of the 
Bullock Electric Manufacturing Company, of Cincinnati, has left 
for England to acquire a site for the establishment of a British 


branch of the company. 


Catalogues and Lists.—Messrs. W. Wilson Cobbett, 
Limited, of 59, Southwark Street, S.E., who are specialists in the 
transmission of power by belting, have issued a brochure with the 


' title of “ Wares in Warp and Weft,” in which their manufactures 


of “Scandinavia” M.C.M. belting, conveyer belting, '" Saturn" 
camel-hair belting, and composite beltings are detailed, and methods 
of joining are described. Belt stretchers, tackle for mounting, wide 
and heavy belts, and other specialities are included. 

The Empire Roller Bearings Company, Limited, of Delahay 
Street, S.W., has issued a neat list showing its roller bearings as 
supplied for ele:tric tramcars, works’ shafting, &c. A list of some 
English tramway and railway systems upon which they are doing 
service is given, also a note of prices and detailed illustrations, 

The B.T.H. Company's latest pamphlets are:—No. 101, Hori- 
zontal edgewise instruments; No. 102, Quick-break switches. 

A very neat pamphlet has been issued by the Electrical Company, 
Limited, in which they describe and illustrate a three-phase 2,500 v. 
transmission of power plant designed and erected by them at the 
Frongoch Mine, Devil's Bridge, Cardiganshire. 


Date Stamp.—Messrs. Baker & Co., platinum refiners, of 
Newark, N.J., have sent out to their customers and others a very 
handy little date stamp. 
of this very compact and convenient little article. 


Extension of Aluminium Patent Refased.—Before 


Lords Macnaghten, Davey, Robertson, and Lindley, and Sir 


Ford North, the other day, the British Aluminium Company, 
Limited, petitioned for the prolongation of letters patent 
granted in 1887 to Arthur Charles Henderson for the 
United Kingdom. The invention was that of a French 
gentleman named Héroult, who obtained tents in France 
and Belgium, both of which had expired. The English patent 
rights were first acquired by a Swiss company, who, however, did 
not work the invention, and the petitioners purchased the patent 
from the Swiss company in 1894 as a commercial speculation, but 
said that, owiog to the large outlay in the erection of works, they 
had not had time to obtain adequate remuneration for their capital. 
The prolongation was opposed by the Attorney-General and by Mr. 
Dennis, an engineer and dealer in aluminium, of 11, Billiter Street, 
London, on the grounds: — (1) The position of the petitioners as 
assignees and purchasers of the patent as a commerci speculation ; 
(2) that the statements in the petition and accompanying accounts 
did not supply any clear account of the profits made by the 
inventor, or even of those made by the petitioners themselves; (3) 
that no real attempt was made to introduce the patented article 
into this country for the first seven years of the life of the letters 
patent; and (4) the expiration of the foreign patents, which would 
render the prolongation of the English patent detrimental to the 
commercial interests of the country. Lord Davey delivered the 
considered judgment of the Committee. He said that they had 
humbly advised his Majesty that the petition should be dismissed, 
the petitioners to pay one set of costs to the objectors. 


Foreign Electrical Goods.—June proved to be a quiet 
month as regards the imports of foreign electrical plant and 
apparatus into this country, the value for the month being returned 
at only £54,367, as compared with £90,281 in May last, and £86,171 
in June last year. For the year to date, however, the imports show 
a large increase, having amounted to £552,966 for the six months 
ending with June last, as compared with only £420,353 in the first 
half of 1900. 


For Sale.—The Newport (Mon.) Corporation is offering 
for sale certain plant at the electricity works, including a dynamo 
(110 v. 120 a.), switches, switchboard, arc lamps, &c. 


Potters to the King. — Messrs. Doulton & Co. 
Limited, have been appointed potters to his Majesty the King. 


Re Maximum Demand System of Charging.—We 
have received the following letter from Mr. S. Jeyons, of Birming- 
ham: —“ With reference to the interesting correspondence which is 


going forward in your journal on the above subject, and particu- 


larly to the letter signed E. V. C., in which is suggested the 


incorporation of a clock with the indicator system, I trust it may 


not be out of place for me to mention that I have lately been 
supplying quite a number of automatic time switches for the very 
purpose mentioned. Amongst others these switches have been sup- 
plied to Brighton for the purpose, I understand, of short-circuiting 
the 'Wright' indicator during certain hours of the day. These 
time switches can be arranged to be kept going by the consumer, 
and a special attachment has been introduced for securing that the 
current used shall be passing on the high-rate side should the con- 
sumer allow the clockwork to run down. I shall be pleased to send 
any of the station engineers and others amiongst your readers full 


‘ particulars if they so desire,” 


We have been favoured with & specimen 


** 
— 


"he 


Lift Makers to His Majesty.—Mesers. R. Waygood 
and Co., Limited, who for many years held the appointment of lift 


makers to her late Majesty Queen Victoria, have been appointed by 


Royal Warrant lift makers to his Majesty the King. 


Robertson Lamp in Miniature,—From the General 
Electric Company we have received a watch chain charm in the 
form ofa tiny Robertson lamp. It has a gilt bayonet cap, and is a 
very pretty little ornament. a 


Stealing Copper.—Some marine store dealers have been 

at the Widnes Police Court with stealing and receiving 

copper valued at £132 108., the property of the Electrical Copper 

Company, of Widnes. They were committed for trial at the Liver- 
pool Assizes. 

Storage Batteries,—Mesers. Ashmore, Benson, Pease 
and Co; Limited, Stockton-on-Tees, have completed the erection of 
works on their iron and steel works site in Bowerfield Lane, 
Stockton, for the manufacture and construction of electric storage 
batteries. At present they are completing a contract (£2,600) fora 
20 cell battery for the Devonport Corporation for tramways and 
lighting purposes, and a 250-cell battery for the Mexboro' U.D.C. . 


Te Dieppe.— The L. B. & S.C. Railway has issued a 
little circular, in which in a chatty way are set forth the 
attractions of a Saturday to Monday trip to Dieppe. Those who 
are anxious for a breath of air between the working weeks might do 
worse than peruse these particulars. 


Trade Announcement, —Mr. Claude M. Treadwell, of 
49, Queen Victoria Street, E.C., informs us that he has taken Mr. 
C. H. Bernard Aylwin into partnership. The name of the firm will 
be Treadwell & Aylwin. 


Victor Turbines,—We learn from Mr. Frederick Nell 
that the Stilwell-Bierce and Smith-Vaile Company, of Payton, 
Ohio, have just ghipped to the North Carolina Electric Power Com- 
pany, of North Carolina, U.S.A., a 27-in. improved cylinder gate 
“Victor” turbine mounted on horizontal shaft in a wrought-iron 
fume made entirely of bronze, working under 60 ft. head aud to 
develop 750 fl. p.; tothe McCloud River Electrical Company, of San 
Francisco, California, four units of Victor" turbines with cylinder 
gate mounted on horizontal shafts, each unit to develop 790 H. P. 
under 36 ft. working head of water and running at 270 revolutions per 
minute, Each unit consists of two 30-in. Victor turbines mounted 
in a steel flame, and discharging into one central draft tube. The 
flames are 15 ft. 9 in. long by 9 ft. 6 ft. in diameter, constructed of 
heavy steel plate with cast-iron heads and covers.. The gate work 
is of the draw rod type which places all gears on the outside of the 
fume where they can have attention, and where they can work in 
oil, doing away with the old style of gate work, where the gears 
rm in water and where they are continuously causing trouble. The 
patents of this style of gate work, we understand, are entirely con- 
trolled by this company. This plant is now being installed in 
Northern California, U. S.A., and the wheels will be set on concrete 
arches, the draft tubes reaching through to the tail water below. 
Fach unit is equipped with a large rope pulley, and the dynamos 
are driven by means of rope drive, being located at a higher 
elevation than the water wheels, The feeder pipes come through 
the foundations upon which the generators set. There are also 
tro exciter wheels which will develop about 40 H.P., each under 
36 ft. head, and the exciters are also driven by rope pulleys. 


.X Ray Tubes,—We. understand that the gold medal 
piven by the President of the Röntgen Society for the best tube 
suitable for X ray work, has been awarded to the Cox “ Record” 
tube for which Messrs. Harry W. Cox, Limited, of Cursitor Street, 
are the sole agents. l 


ELECTRIC LIGHT AND POWER NOTES. 


Abertillery. —At this great Monmouthshire colliery 
centre the District Council has decided to call a special meeting to 
consider the electric lighting of the district immediately after the 

on who have inspected combined schemes for refuse 
destruction and electric lighting have presented their report. 


Acton,—Mesars, Evershed & Vignoles have informed the 
Concil that unless they can give them a supply of electrical energy 
ain 9 9 time, they will petition the B. of T. to rescind 


| Bedford, —Mr. Hope-Johnstone, who has had control of 
the municipal electricity works since their inception, has resigned 
bis position. Those who are interested in the matter will find a 
fal report of a very lengthy Council discussion on the subject in the 
ordshire Times of July 13th. It seems, from the report, that he 
"ui paid a salary and a commission on capital expenditure, but the 
Committee asked him to agree to a fixed inclusive salary of £400. 


Bradford, —A motion was brought forward at the last 

meeting of the City Council to increase the salary of the city elec- 

i Mr. R. A. Chattock, from £500 to £700 a year, but 

u active opposition to the proposal, and the chairman of the 
Electricity Committee ultimately withdrew it. | 

Bury.—The L.G.B. has sanctioned a £11,346 loan for 

ucinio lighting, but hag struck out £120 for incandescent lamps as 
they were not considered proper subjects for a loan. : 


.the valuers appointed to fix the 


— Canterbury.—The sécond assistant engineer at the 
electricity works, Mr. W. A. Kemm, has resigned; Mr. Lewis has 
been promoted to the post of chief assistant. 


: Cardiff.—Ata meeting of the E. L. Committee, the chair- 
man (Alderman Carey) said he had a very satisfactory report on the 
electrical turnover. Last year they made a loss, as the Committee 
would know, of £1,700. "This year, after paying £4,187 interest 
and sinking fund and all expenses, they made a loss of £75 198. 3d. 
But they had paid £97 10s. on account of repairs to the Ferranti 
engine, in regard to which they had £1,056 in hand. The depart- 
ment, therefore, made a profit of £21 10s. 9d. | 
The engineer and manager (Mr. Arthur Ellis) has presented a 
report showing that during the month of June there had been an 


increase in the power generated (compared with the corresponding 


period of last year) of 43 per cent. The figures were 57,250 units, 
compared with 39,879. The revenue had inereased by 543 per 
cent. 


Carshalton.—The Electrical Power Distribution Com- 
pany has promised the U.D.C. to commence the work of cable- 
laying forthwith. 


Caversham.— The U. D. C. has appointed a Committee to 
consider the advisability of apply ing for electric lighting powers. 


Church Stretton.— The Church Stretton Land Company 
is to apply for a prov. order for the district. 


Colwyn Bay.— The electrical engineer has reported to 
the U. D. C. that the consumption of electricity for the quarter of 
the year which ended on June 24th amounted to 9,172 units, as 
against 8,721 in the previous quarter, an increase of 451 units, 


Cromer.—The D.C. is going to ask for an extension of 
time of two years for its prov. order. There has been 80 much 
dilly-dallying about the matter here that we think the extension 
ought not to be granted. 


Dartford.—The U.D.C. has appointed Mr. A. J. C. 
Waterland resident engineer at the electricity works. In its new 
Bill the Council will scek powers to wire consumers’ premises, and 
also to supply energy in bulk to places outside its district. 


Dorking.—The Leatherhead and District Electricity 
Company intends applying for a prov. order for the parish of 
Mickleham. ; | 


" Edinburgh.—It was reported at the Electric Lighting. 
Committee the other day that of the 7,000 m.P. of machinery at. 
Dewar Place station there are about 4,000 H.P. at work, leaving 3,000 
in reserve, which is ample for all contingencies during the summer 
months, when M‘Donald Road station is shut down. 


Egham.—The R.D.C. has received notices of the appli- 
cation on the part of the Staines and Egham Light Railway Com- 
pany for a prov. order for lighting the district. 


Elland.—By seven votes to four the U.D.C. have 
decided in favour of adopting Mr. Walter Emmott's electric light- 
ing installation for the district, and of Messrs. Meldrum's scheme for 
disposing of refuse to be run in connection therewith. The Council 
have just completed an abortive attempt at considerable cost to 
obtain Parliamentary powers compelling the local gas company to 
sell their rights. l " 


Epsom.—Mr. H. F. Foster, of Dover, has been appointed 
clerk of works and resident electrical engineer to the District 
Council Energy is to be charged for at the uniform rate of 64d. 
per unit. Lord Rosebery, in the course of a discussion, made some 
remarks impressing upon the officials the desirability of canvassing 
outside the compulsory area to see what probable consumers 
there were. 


Esher.—The Provincial Electric Supply and Traction 
Company has given the D.C. notice of its intention to apply for a 
prov. order. gak 


Gillingham.—The D.C. have just received the report of 
purchase price of the New 
Brompton and Gillingham undertaking of the Chatham and District 
Electric Lighting Company. Mr. C. T. Smith valued for the 
vendors, and Mr. W. H. Trentham ior the Council. The price agreed 
upon is £26,659. If the Board of Trade approves of this sum, pur- 
chase can be completed by the Council without a provisional order 
or Act of Parliament. | un 


Hartlepool.—The Council has decided to put in hand 
the £18,000 electric light scheme drawn up by the borough engineer 
Mr. Crummack. | j 


Hereford,—The Finance Committee has drawn up an 
estimate of income and expenditure in connection with the elec- 
tricity works for the ensuing year as  follows:—Estimated 
expenditure, £2,719; estimated income, £2,513— balance required, 
£206. The amount includes repayments of principal to the extent 
of £900. d 


Ingleton.—The Ingleton E.L. & P. Company has applied 
for a two years' extension of ite electric lighting license. 

Kirriemuir.—The Lighting Committee is considering 
the question of electric lighting for the borough.  . 


THE ELECTRICAL REVIEW. 


[Vel 49. No. 1,234, JULY 19, 1901, 


Leamington.— The borough engineer may shortly look 
into the question of the cost of a special installation for the Pamp 
Room Batha the Town Hall, and the new Free Librarv. The 
reason is wiven that the increased terms of the Midland E.L. Co. 
will add 50 per cent. to the cost of the lighting of the premises. 


Leeds,—The electric lighting of Leeds covered markets 
has been transferred from the gas-driven plaut to the Corporation's 
street mains. This necessitated chauging tne feeding pont, and 
generally altering the previous arrangement. The installation 
consiste of two sections, public lightiug and private lighting, each 
agaiu divided aud balauced in two distiuct circuits. 
section, cousisting of 96 Lewis arc lamps arranged in circuits of 
five lamps in parallel on 20) volts on a pair of 7/16 cables, give 
ample light for general purposes, whilst a pilot circuit of 10 lainps 
ruuuiug across the bays, enables the night sweepers to clear away 
the refu:e in the early hours of the morning. Su'h advantage has 
been taken of the private lighting mains by the various stall holders, 
who tiud it most convenient, At the lower end of the eastern side 
of the markets, some 14 fish shops have been titted up with six 50- 
C.P. iamps, each wired in steel screwed tubing with waterproof 


fittings to enable the tenants to wash down the whole shop. Pro- 


Visiou is also made for extensions on the north-east side. The whole 
of the werk lias been carried out by the Corporation staff, uuder the 
directiou of the electrical engineer. 


. Llanwrst.—T wo tenders have, been received by the 
U.DC, for electric lighting. One from the Electric Light Com- 
pany, quoted 25s. per lamp and £4 10s fur each arc lamp. The 
Holyhead and North Wales Gas Company offer to supply gas for 
incandescent lamps which would give 120 c., for 18s. per lamp. 


Lowestoft.—It being considered necessary to extend the 
electricity works plant, Mr. Hawtacne has reported recommending 
the installation of a 500-Kw. set. This, with switchboard aud piping 
work, will cost £5,000. Improved battery regulating gear is to be 
provided. A loan is to be applied for aud tenders iuvited, and the 
cominittee has powers to place the contract without further 
refereuce to the Council. 


Marlow.—The Provincial Electrical Supply Company 
will apply for a prov. order for Marlow and neighbourhood. The 
water power of the Marlow Weir is spoken of in couuection with 
the 8-heine. 


Morpeth.—The Northern Counties Electricity Supply 


Compay proposes to apply for a provisional order, and is to have 
an iuterview with the Council. 


Peuzance, —À deputation has been inspecting the electric 


lighting arrangements at Plymouth and Torquay ju view of the 
steps contemplated by the Peuzauce Council. 


Perth, —The City Chamberlain has b^en authorised to 
borrow £5,000 on temporary loan fur electric lighting purposes. 


Pokesdown.—Both the Poole Electric Traction Com- 


pany aud the Bournemouth Corporation intend applyiug for a 
prov. order fur electric lighting here. 


Simon's Town,—At the meeting of the Municipal 
Council the minutes of a special meetiug detailed the scheme sub- 
mitted by Messrs. Siemeus, Limited, for installing the electric light 
at a cost of £7,100, which included the requirements of Sir John 
Jacksun & Co., the coutractorsfur the new Duck Yard. Should this 
firm not join the Couucil, the alternative scheme would cost £4,400, 
working out at about 7d. per unit. This would include 125 lamps 
of 32 C.P. to burn 10 hours per night. It was resolved that the 
Mayor and Messrs. Siemens's representative (Mr. Johnson) interview 
Sir John Jackson & Co. on the matter. The minutes were con- 

firmed. 


South. Bank.—The. Middlesbrough Gazette says that a 
special meeting of the D.C. will consider whether to apply for a 
provisional order. ! 


Swansea,—Mr. Cawthra, the electrical engineer, has 
repared a report on the first quarter's working of the borough 
izntiug scheme, The works have been supplying current day aud 

night siace My 13th, aud 29.300 units have beeu supplied to 103 
customers. After meeting all charges, witu the exceptiou of interest 
aud si.kiug fund, there is a profit of £173 43. 3d. over aud above 
Working expenses, 

The resideut engineer has recommended extensions at a cost of 
25,820. 


Thornaby,—The T.C. has received a notice from the 


Clevelaud and Durham County Electric Puwer Company aud one 
from the Nort-eru Counties Electric Supply Company stating that 
each of these bodies intended to apply tor provisional urders for 
electric lighting. Ia consequence of these applicatious the Corpora- 
tiou has resolved to apply fur a provisional order. 


Wakefield.—The West Riding Asylums Committee has 
appointed Mr. Herbert de Grave to continue for another 12 months 
as elecirical clerk of work, aud to increase his salary from £3 to 
£4 per week.- The cossideratiou of the question of the electric lighting 
of Menston and Wadsley asylums has been adjourned for three 
months. i 


Walney island. —A L.G.B. inquiry was opened at 
Barrow-in-Furness last week respecting the borrowing of £12,310 
by the Barrow Corporation for additional electricity works, to pro- 


The public. 


vide new street and private lighting for the coming winter at 
Vickerstown, Waluey Island. The cost of carrying the electrici 
mains across Waluey Chanuel will be slightly over £6,000. 


Wellx,.—The B. of T. has revoked the city of Wells 
electric lightiug order of 1896. i 


Yeovil.—The T.C. has decided to continue its opposition 
to the scheme of the Proviucial Electric Supply Company, 


ELECTRIC TRACTION NOTES. 


Barnes.—In consequence of the House of Commons 
Committee giving sanction to an addition to the London United 
Tramway's scheme from Hammersmith to Lonsdale Road, the 
U.D.C. has decided to petitiun agaiust the compauy's Bill. 


Bath.— Mr. Hopwood held an inquiry at the Board of 
Trade offices on 10th iust. to hear the objections raised to the Bath 
aud District light railways scheme. Tne unsuitability of site for 
geuerating station, narrowness of streets, and carriage of bicycles, 
were puints debated. 


Bradford.—The Bradford Tramways Committee has 
unauimously approved & proposal for the immediate conversion of 
ali the existi g horse aud eteam tramway routes iuto electri« services, 
and it is expected that this proposal will pass the Council at its 
next meeting practically without opposition, and that the conver 
sion to a large extent will be completed by about neat February. 
As a result uf the Parliamentary proceedings in connection with 
the Bradford Improvement Bill, which has just ended, terms had 
previously been arranged for the busing out of both the old tram- 
way companies ou all their routes, aud about 15 additioual miles of 
tramway will also have to be constructed uuder the new scheme. In 
making the e-timates of the results of these exteusions it is calcu- 
lated that the average number of miles run per day per car will be 
100; the average receipts per mile on all sections 1s. per car; the 
average services On all sections 94 minutes; the operating expenses 
7d. per car-mile; aud the estimated profit on the whole system, 
excluding tixed charges, a little over £50,000 per aunum. Sv rapid 
his been the extension of tramway facilities in this part of the 
West Riding lately, that in the cour-e of a few weeks it will be 
posible to make a tramcar journey from Leeds, through Bradford 
and Halifax, to Ludden Foot, a distauce of 20 miles, by chauging 
cars at the ends of lines which practically meet. 


Colchester.—The T.C. last week appointed a deputation 
to wait on the Board of Trade with refereuce to the proposed adop- 


tion of a system of cars propelled upon the electric trolley priuciple, 
but without the expense of trawlines. 


Croydon,—The Tramways Committee of the local County 
Council reported that they had “again carefully cousidered the 
adoption of the best practical method of dealing with auy risk that 
may arise in cousequeuce of the possible breakiug of telegraph, 
telephone, aud tr lley wires, and have been in couaultatiou with 
Mr. Moukhonse (the electrics] advi-er) ou the subject." Tuey recom: 
mended that “the system to be adopted should be one of ‘automatic 
cut-outs,’ which would, in the eveut of telephone or telegraph wires 
falliug across the trolley wires, or iu tbe eveut of the trolley wires 
themselves breaking, iustantaneously disconnect the current. The 
estimated cost of the adoption of this system is £3,050." 


Dublin.—What might have been a very serious accident 
occurred on the Dublin and Lucan Electric Tram Compauy's line 
on Sunday. About 10 o'clock at night the last tram leaving Lucan 
for Dubliu rau into the Chapelizod car at Conyngham Road. The 
cause of the accident was that oue of the passengers, wishing to 
leave the car while the conductor was on top, pulled the trolley 
rope, aud the pole slipped off the wire, stopping the car, and putting 
out the light. Before the trolley pole could be adjusted the Lucan 
tram came up, and the night b:ing dark, ran smash into the other. 
The cars were both considerably damaged, and some of the par 
sengers were greatly shaken. 


A singular accideut happened to the motorman on an electric 


tram on the Dullymouut liue on Friday night. When close to 
Malahide Road he thought he saw sonethiug ou the track, aud in & 
desperate effort to bring the car to a standstill as quickly as possible 
he burst oue of the leading veins in his leg. He stuck maufally to 
his post till he reached Dublin, when he was at once taken to 
hospital iu a very weak condition from loss of blood, and he lies in 
& critical state. 


Dublin tramway men held a big meeting last Friday, and decided 
to forin a trades union organisation. a 


Hampton aud Hampton Will, — The U. D. C. bas 
accepted the proposal of Mr. J. Clifton Rooiuson to meet the 


Council aud discuss terms as to the Loudon Uuited Tramways Light 
Railway schemes. 


‘Houzhton-le-Spring.—The first step towards the prao- 
tical commencement of this work has been taken in the letting of 
t^e contract, the tender of Mesars. Dick, Kerr & Co, of London, 
having been accepted, the sum beiug stated to be about £170,000. 
The Houghton-le-Spring aud Suuderlaud District Tramways—to 
give the system its full name, is being promoted by the United 
Kingdom Tramways, Light Railway and Electrical Syndicate, and 
the object is to provide a ready means of iotercommunication 
between numerous places in the populous north-east district of the 
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county of Dorham. If the scheme is carried out in its entirety, it 


will probably be about 25 miles in length It will connect with the 
Gateshead system on the nortb, and will extend to Easington in the 


youth-east, an area of many miles in extent, and embracing the 


greater part of the miuiug centre of that portion of the county. 


The system is to be that of the overhead trolley. 


Kirkealdy.—The Conncil has accepted the offer of 


George Smith & Sons, Kirkcaldy, for thé construction of the 
permanent way for the electric tram system, amounting to £21,224. 


Liverpool,— The electric cars are each being provided 
with an emergency ontfit, to enable the conductor or roadman to 
deal with minor mishaps as they.may occur, without loss of time. 
The outfit consistsof a pair of rubber gloves, a wire cutter with insu- 
lated handles, a length of rope, and a key to the electric section 
bores; the whole being contained in a small box. The lid of the 
box is self-clusing, aud a square of glass is fitted in one side of the 
bor, To open the box the square of Elass must be broken. A lever 
on the inside must then be lifted and the lid may be opened. By 
an iuterruption of the supply of curreut from the district generating 
tation, the cam on the maiu routes of the Liverpool system, lying 
slong Walton Road, Stanley Road, Seaforth and Everton Valley 


were stopped on Monday afternoon for upwards of an hour. Ruu- 


ung was resamed before the heavy evening traffic began. 


Manchester,—The deadlock between the two Corpora- 
tions of Manchester and Salford has not yet been removed, although 
a draft agreement has been drawn up for the consideration of the 
Committees interested. Meautime the week-end tratfic receipts on 
all the electric car routes in Manchester are reported to be extremely 
estisfactory. 


Middlesex, —The Earl of Jersey held a Light Railway 
Commissioners’ inquiry at Wood Green on 10th and 11th inst, 
regarding the Middlesex County Conncil’s light railway scheme. 
There was agreat deal of evidence given for aud against. 


Norecambe,—Messra, Ledward & Heape. of London, are 
to interview the Morecambe and Heysham Councils in regard to an 
electric tram project. ; 

Nottingham.—The second section of the Nottingham 
Corporation electric tramways—from the Great Market Place to 
Balwell, a distance of about four miles—bas been completed, and 
the first trial trip was made at midnight on Friday. The passengers 
ou brard the car included representatives of the Corporation, the 
contractors and the officials of the electrical department. As soon 
u the Board of Trade inspection bas been made the line will be 
pened for traffic. It is pronosed to utilise 25 cars on this section. 
Yewwhile rapid progress is b-ing made with the Treut Bridge and 
Station Street sections, aud it is hoped to start the Lenton section 
aal in the Spriug of next year, 20 


Perth—After a good deal of discussion the Town 
Council have come to the resolution to offer the Perth and District 
Tramways Company the cum of £20,000 “ for their whole property 
vithiu aud withont the burgh, such zum to cover all legal expenses 
comnected with the transfer, and that, in the event of this offer 
being refused, the Council take no further steps in the matter in 
the meantime.” Should the company accept the offer, the present 
horso haulage system will be dispensed with for clectric traction. 


Peterborongh.—The Corporation has aecepted the terms 
of the BET. Mead for the supply of municipal energy for 
working the trams. The company will pay 2:5d. per unit for the 
frst 75,000 unite, 2d. for the next 75,000, 1#d. for the next 50,000, 
ud 1d. for all in excess of 200,000. 


Radeliffe.—The Board of Trade has given formal 
mucin to the borrowing of money for electrical tramways in 
the Radcliffe district, The order sanctions the spending of £46,845 
for permanent way and car sheds, £11,602 for electrical equipment, 
— for cars, and £450 for costs incidental to obtaining of the 


, Nrimond,—The T.C. by 24 votes to 6, has rescinded 
peer diro) m the London United 5 
» botwithstanding t | to 
the Councils dodo d e company undertook to accede | 
Nusia.—Negotiations are in hand with regard to the 
Conversion of the horse tramways in the town of Nicolaieff, South 
Into electric lines. 
he ne Te F Considerable progress is" now being made in 
ruction and electrical equipment of the tramway betwee 
te Sdgley depdt and the Ball Ring i fe 


Meffield, —The Tramways Committee’s recommendations 
ax ating the salaries of the principal officials were vigorously 
ng the City Council on Wednesday. The proposal was 
to Kim 1 of Mr. A. L. C. Fell, general manager, from £600 
abs that of Mr, Dugdale, traffic superintendent, from £200 
report, m anunum, In moving the adoption of the Committee's 
ely emman W. E. Clegg said he made these proposals 
on bis own initiative, aud because he thought the officials 

te pe i deserved the iucrease. Councillor Wardley moved that 
mp E E be sent, back to the Committee. He said he objected 
Qo for R these rapid Increases. Mr. Fell came a few years 
to give bim then be was raised to £600, and now it was proposed 
f . Mr, Shaw seconded the amendment, aud Mr. 
id the complaiuts against these increases were not con- 
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fined to the working classes, but were fo he heard from shop- 
keepers aud business nien. 
that the Tramways Committee might: be trusted to kuow. 
what their officials were worth. i 
Mr. Fell had gained experience as a manager of such a concern, and 
ought to be satisfied with that, as he probably was. It was very 


nice to increase thé salaries of Officials, bat there was nothing to be 
proud of in paying a man 20s. for 48 hours work. Aldermam- 
Gamsford supported the committee, ‘and’ Me G. Senior said they 
had got a good man, and Mr. Fell- deserved the advance Mr.“ 


Feuton said Mr. Fell’s work since he came to Sheffield was surely 
good enough to warrant an advance to £700. Alderman Clegg said: 
one would imagine from the observations of some of the members of 
the Council that the tramway system was one of the worst in the 


whole country, instead of being. as it was one of the best. Deputa- ` 


tions from all parts of the country had been to Sheffield to see huw 
their. system was worked, aud how it was managed. Those 
depntations went away and copied them. He did not know 
whether the amount paid to Mr. Fell was, or was not, over aud 
above what other places were paying for similar services, but’ in 
London the manager of the system was getting more salary, 
although he was without Mr. Fell's experience. Ou a division 
the amendmeut was defeated by 27 votes to 20, aud the report 
adopted. n , ; 


Sunbnry.—The U.D.C., in discussing the Middlesex 
County Council light railway scheme, expressed itself in favour of 
the full statutory width of roadway iu their district, with double 
lines throughout, and for the completion of the work within two 
years. Counsel have been instructed to attend the Commissioners’ 
inquiry at Hounslow on 22ud inst. into both the C.C. aud L. U. T. 
proposals, 


Sunderland.— The T.C. has formally resolved to object 
to the proposal of the British Electric Traction Company, Limited, 
to make a junction of the South Shields, Sunderland 
and District Light Railways with the Borough Tramways. 


The Sunderland tramways at present extend northward to the very 


verge of the borough, and the Briti-h Company propose to make a 
line from South Shields southward towards Sunderland, and 
desired power to enable them to briug their passengers iuto Sunder- 
land over the Corporation lines. | 


Teddington.— Mr. J. Clifton Robinson has sent the 
U.D C. plans and particulars of the L.U.T. light railway scheme 
affecting the district. The line (which is No. 3 in the schedule) 


commcuces at Hanworth, aud passes along Staines Road to Twicken- - 


ham Green. It will be worked ou the trolley system from the 
compauy's central power station at Chiswick, aud there will be 


through fares aud conuectious in the whole of the company’s system. 
The Couucil has given notice of objection to these proposals, aud . 


also to the similar light railway scheme of the Middlesex County 
Council. The U.D.C. are inquiring of the company as to when they. 


intend to construct the lucal tramways already authorised to - 


Hampton Court. | 


The Underground Railway.—The Electric Traction: 
Company, which has undertaken to apply its system to the District 


Railway, is now said to have made au important offer to the Metro- 
politan Railway Company to extend the electrical aystem to the 
traius of that company also, and it is said that this offer is now 
under consideration. | 


Worthing.—Common sense was not allowed to prevail at 


the adjourned special meeting of the Council, which was convened - 


to consider a memorial signed by 511 ratepayers against the 
proposed introduction of electric tramways. After a lengthy 
discussion, it was decided, by 13 votes to 8, not to apply to the 
Light Railway Commissioners for an order, What is to be the next 
step ? 


Yarmouth,—The Council has resolved to buy the Yar- 


mouth and Gorleston Tramways Company's undertaking, if the - 


Corporation will equip it for electric traction and then lease the 
system to the compauy for 30 years. The company would provide 
capital for rolling stock, and will purchase energy from the 


municipal electricity works at 2d. per unit for a minimum of - 
200,000 units. The Tramways Committee is to invite applications | 


from different companies as to the terms upon which they would 
lease the tramways. | | | 


^ 


TELEGRAPH AND TELEPHONE NOTES. 


Cape-Australia Cable.—At the House of Commons, on 
11th inst., in answer to Sir E. Sassoon, Mr. Chamberlain said that 
no general contract will be signed between the Goverument aud the 
Eastern Telegraph Company in regard to this Cape-Australia cable, 
but the conditions by which the company will be bound will de 
embodied in landiug liceuses shortly to be issued for this cable at 
Mauritius, Ri drigucs and Cocos Islauds on the lines indicated in his 
answer to his questiou of the hon. member of March 11th last. He 
had not received avy appeals from Cauada, Australia and the Cape 
that an expropriation clause should be inserted in these liceuses, 


London Telephone Service, —The Postmaster-General 
hoper to be able to begin the connection of subscribers with the 
Central Exchauge and some others at the beginning of October, 


Sir Charles Skelton remarked. 
Mr. Shaw said that. 


. - 
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Melbourne  Telegraphs and Telephones. — The 
British Australasian says:—'" The conference of the electrical 
engineering experts of the Postal Department is being presided 
over by Bir Charles Todd, of South Australia. A thorough inquiry 
is to be made into the various services with a view to improving 
them. An interesting subject of discussion will be the use of the 
local telephonogram service, which means the sending and receiving 
of messages by telephone. Senator Drake, the Commonwealth 
Postmaster-General, has directed an inquiry into the desirability of 
introducing a system of high-speed telegraphy, such as the Wheat- 
stone automatic, between the State capitals.” 


Telegraphic Interruptions and Repairs :— 
l CABLES. INTERRUPTED. REPAIRED. - 

| .. June 90, 1899 .. - 

ee ee March 1, 1900 ee ee 

we . July 3, 1901 —. July 12, 1901 

.. June 29, 1901 .. a 


Latakia-Cyprus ee ee ee PY ee 
Para-Maranham ee "e ee 
Bingaradya-Ampenan *. oe 
Basseterre-Les Sa'ntes oe ee 


San Domingo-Curacao T ie .. July 12, 1901 
LARDLINKS :— 

Cayonne-Pinheiro x T a April 90, 1901 

Pe in-Ka ee 


y eoo „ . June 14. 1000 
Maimatchin-Kalgan ee T oe 


.. June 90, 1900 
Bolama Bis<ao 


ED ee ..July 4,1900 . July 10, 1901 
Ban Domingo landlines A^ "E . July 9, 1901 . July 16, 1901 
Telegraph and Telephone Extensions.— The Post- 
master-General (Lord Londonderry) has sent, through Mr. J. C. 
Lamb, a reply to the memorial of the Association of Chambers of 
Commerce of the United Kingdom in which “the need of a more 
efficient telegraphic and telephonic service between the commercial 
and manufacturing centres of the United Kingdom" was urged. 
Mr. Lamb says his Lordship has recently appointed two experts of 
great experience to examine the working of the telegraphs at all the 
larger oflices, and to concert measures for effecting any necessary 
improvements of service. Every endeavour is made to keep pace 
with growth of traffic, which has been particularly rapid in the case 
of the telephone trunk service, and a large number of additional 
trunk circuits have been erected or are in course of construction. 


The Cape-Australia Cable.—Mr. J. Euston Squier, 
acting manager in Australia for the Eastern Extension Telegraph 
Company, has received a cable message from the London office 
stating that the laying of the first section of the Cape-Australian 
cable, between Durban and Mauritius, was completed on 28th inst. 
The other sections, between Mauritius and Perth, are expected to 
leave the Thames early in August, and to be laid by the middle of 
October. 


The Pacific Cable.— In the House of Commons on 


Monday, Sir E. Sassoon asked the Secretary to the Treasury whether 
he would state to the House, in connection with the Canadian 
Pacific cable, how much of the material had already been manu- 
factured and delivered, what instalments had been paid, and 
whether, in view of the provision for the completion of the work 
by the end of 1902, satisfactory progress had been made towards 
the fulfilment of the contract. Mr. Austen Chamberlain, in reply, 
said, according to the Times report: None of the cable has yet 
been manufactured or delivered, but several cable-houses have been 
sent out, and are being erected at the several landing places selected. 
The surveying ship has already sounded the route over a distance 
of 1,500 miles, and is now engaged on the same work between 
Norfolk Island and Fiji. The landing places of the cable in Queens- 
land, New Zealand, Norfolk Island, and Vancouver have been 
decided upon, and preliminary arrangements made for the construc- 
tion of staff quarters and station buildings. I am informed that 
the manufacture of the cable begins this week. One instalment of 
£287,463, due under the contract on March 31st last, has been paid 
to the contractors. I am informed that the engineers of the Pacific 
Cable Board are satisfied with the progress made, and with the 
ability of the contractors to complete the work by the end of 


1902." 


A Queensland papet, dated May 27th, gives the following 


news :—" BRiSBANE.— The steamer Britannia, engaged in connection 
with the laying of the Pacific cable, left Moreton Bay this after- 
noon to make a survey between Queensland and Norfolk Island. 
A test house is to be erected on the island. The vessel will then 
proceed to New Zealand, taking soundings all the way. A test 


house is also to be erected in New Zealand, but as the northern 
point of the island is unsuitable for landing, it is probable that a site 
will be selected further south. Mr. R. E. Peak, engineer-in-charge, 
will accompany the vessel. It is hoped that everything will be 
ready for laying the cable in March next. As that work will not 
take much time, connection should be made soon afterwards. 


The Telegraph System.—In the House of Commons 
on July 11th, says the Times report, Sir J. Leng asked the Secretary 
to the Treasury, as representing the Postmaster-Genefal, 


av intimation recently made to the proprietors of the Sheffield news- 
viper hak the main roads of Post Office telegraphs throughout the country had 
ebene so crowded that it is necessary to re erve the remaining space for 
the public wires which would be required in the immediate future, had been 
made in view of the recent augmentation in the number of wires by the under- 
ground cable to Birmingham and the North; whether the further intimation of 
the Postmaster-General that bis inability to undertake the work would not 
prevent newspapers obtaining private wires through some other agency than 
the Post Office mean that the Post Office had finally abandoned its claim to a 
monopoly of the telegraph service, and that it was now open to promoters to 
establish a special telegraphic service for the newspaper press; and whether 
the statement in the Bost Office Guide," dated July 1st, that the Postmaster- 


General undertook the constraction and maintenance on rental terms of private 


lephone wires for firms or private individuals was now annulled 
9 Gr individuals connected with the Press would be excladed from the 
rights or privileges oommon to all others. 
Mr. Austen Chamberlain, in reply, said :— - 
unication referred to the Postmaster-General did take account 
of the fact. that there is now an underground telegraph line between London 
and Birmingham, butthe difficulty of fin 


new routes for new wires has been 


only slightly lessened by this addition to the Post Office system. The Post- 
master-General has never claimed any monopoly of telegraphic communication 
except that which was granted to him by Parliament in 1869; and the use of a 
private wire connecting premises belonging to the same person or firm for the 
transmission of telegrams relating to the business of the owner was not 
included in the monopoly. ‘There is, therefore, no special reason why the 
Postma-ter-General should provide such telegraphs. A newspaper prietor 
is at liberty to erecta telegraph of this kind for himself or to have it erected 
and maintained bya private contractor; but he is not allowed to establish a 


telegraphic system for the general distribution of telegrams to the press. The 


statement in the Po-t Office Guide" to the effect that the Postmaster-General 
undertakes the construction and maintenance on rental terms of private 
telegraph and telephone wires is not to be regarded as annulled. It ig 
expressly ttated in the guide that the ra’es quoted apply to wires of short 
length only. What the Postmaster-General finds is that his power to provide 
long wires is limited by the physical difficulty of obtaining routes; and, in 
view of this difticul' v, he deems it expedient to reserve the availaole routes for 
the public service rather than allow them to be absorbed for private purposes. 
This is of special importance in view of therequirements of the telephone service, 
as long telephone trunk wires must necessarily be carried above ground. The 
Postmaster-General still undertakes to provide short private wires. His inability 
to provide long wires does not apply only to wires for the press, but to all wires 
of this character, 


Wireless Telegraphy.—On 11th inst. in the Honse of 
Commons, Sir John Leng asked whether any agreement had been 
arrived at between the Post Office and the Admiralty to facilitate 
the use of Marconi's wireless telegraph by British steamships for 
postal telegraphs and news messages. Mr. A. Chamberlain replied 
that no agreement had yet been signed, but negotiations were pro- 


ceeding. 
1 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—September 2nd. II. M. Consul at Amster- 
dam states that tenders are invited by the Municipality of Amster- 
dam for the supply of electrical tram-carriages arranged for above- 
ground supply of electricity, and for about 5,000 tons of grooved 
rails for tramways, with necessary appurtenances.” Particulars may 
be obtained from the Director of the Municipal Tramways, Nieuwe 
Achtergracht, No. 164, Amsterdam. 


Aston Manor.—July 25th. The Council wants tenders 
for electrical plant (gas engines and dynamos, motor transformers, 
switchboard, battery, cables, wiring, &c.), for wiring a fever hospital 
and a small-pox hospital. See Official Notices" July 12th. 


Blackburn.—July 29th. The T.C. wants tenders for 


three triple-expansion 775-Ew. steam dynamos. See Official 
Notices” July 12th. 


Blackburn.—July 20th. The Corporation wants tenders 
for rubber-covered cables for the next 12 months. A. S. Giles, 
engineer and manager. 


Bradford.—July 31st. The Corporation wants tenders 
for 100 electric cars. See Official Notices July 12th. 


Brecon.—August 5th. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
at Talgarth. See Official Notices June 28th. 


Cardiff.—August 6th. The Corporation wants tenders 
for double-deck bogie cars, four-wheel cars, and éingle-deck bogie 
cars; also for switchboard, with instruments. See Official 
Notices " to-day. : 


Dartford.—July 24th. The Council wants tenders for 
D.C. meters and cut-outs. See Official Notices July 5th. 


Dundee.—August 5th. The Gas Commissioners want 
tenders for condensing and cooling plant, electrically and steam 
driven pumps, feed heaters, &c., for the electricity works. See 
* Official Notices " July 12th. 


Gravesend.—July 30th. The T.C. wants tenders for 
water tube boilers, piping, engines, dynamos, balancer, boosters, 
switchboard, mains, lamp posts, battery, meters, cranes, destructor, 
well and water lifting apparatus. See Official Notices July 12th. 


Hapton (Lanes.),—July 31st. The Clerk to the Parish 
Council is inviting tenders for the electric lighting of the township 
from September next to the following April. 


Holland.—September 2nd. The municipal authorities 
of Amsterdam are inviting tenders until September 2nd next for 
the supply of 5,000 tons of steel tram rails, with accessories, re- 
quired for the municipal electric tramways. Particulars may be 
obtained from, and tenders are to be sent to, Le Directeur des 
Tramways Municipaux, Nieuwe Achtergracht, 164, Amsterdam. 


Iiford.—July 25th. The U. D.C. wants tenders for the 
electric lighting of the new Town Hall. See Official Notices 
to-day. 

Kearsley.— August 1st. The U.D.C. wants tenders for 
tramway poles, section boxes, overhead line, &c., for 14 miles of 
tramway. See ' Official Notices” July 12th. 

Kirkcaldy.—July 20th. The Corporation wants tenders 
for feeders, mains, road work, and arc lamps. See Official Notices 
June 28th. | 

Laneaster.—July 22nd. The Corporation wants tenders 


for water tank, electric pumps, condenser, piping, &c., for the elec- 
tricity works. See Official Notices July 12th. 
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Lendon,—July 28rd. The L.C.C. wants tenders for 
and electric lighting installation . 


boilers, pumps, cooking apparatus, 
elute of generating plant) for Horton Asylum. See “ Official 


Notices July 5th. 

Manchester.—August 7th. The Electricity Committee 
wants tenders for 70 feeder and section pillars for the tramways. 
Geo “Oficial Notices to-day. 

Manchester.—August 14th. The Electricity Committee 
wants tenders for H. T. switchboards, exciter and auxiliary 


switchboards for the Stuart Street generating station, also high and 


low tension boards for sub-stations. See our “ Official Notices ” 
July 12th. r un 

Partickh.—The Council wants tenders for wiring the 
electricity supply station. See Official Notices to-day. 


Pontypridd.—July 23rd. The Guardians want tenders 
for electric lighting at the Union Workhouse, Infirmary, and other 
buildings Particulars from, and tenders to, Mr. W. Speckett, 
Clerk, Union Offices. l E 

Poplar.—July 24th. The Electricity Committee wants 
tenders for high tension continuous current transforming plant, and 
switch gear; aleo for a year’s supply of arc lamp carbons. See 
"Oficial Notices July 12th. | 

Rochdale.— August 1st. The Corporation wants tenders 
fet poles, bases, section boxes, overhead line, feeder cables, &c., for 
5 miles of tramway. See Official Notices to-day. 


Spsin—July 26th. The Spanish Ministry of Industry 
and Public Works in Madrid are inviting tenders until the 26th 
inst, for the construction and working of an electric tramway 
between E] Santuario de la Yedra and the station at Balza (pro- 
vince of Jaen). Particulars may be obtained from, and tenders are 
to be sent to, El Ministerio de Agricultura, Industria, and Obras 
Publicas, Madrid. 

Spain,—July 80th. Tenders are being invited until the 
$0th inst. by the Spanish Ministry of Public Works in Madrid, for 
the construction and working of an electric tramway between Cadiz 
and San Fernando with a branch to La Carrara. Particulars may be 


obtained from, and. tenders are to be sent to, El Ministerio de 


Agricultura y Obras Publicas, Madrid. 


Spaln.— The municipal authorities of Lepe (province of 
Huelva) have just invited tenders for the concession for the electric 
lighting of the town during a period of 20 years. 


Yarmouth.—July 27th. The Corporation wants tenders 
for poles, brackets, wire, insulators, overhead equipment and rail 
bonding; battery, switchboard andi booster; also cables and joint 
bored, for the electric tramways. See ‘‘ Official Notices July 12th. 


CLOSED. : 


Bradford.— The Corporation has accepted an offer of 
the General Electric Company, Limited, of Manchester, to supply 
pa 16-c.P., 230-volt B.C. incandescent lamps for the total sum of 


Glasgow.—The Corporation have accepted the following 
tendem:—For Meters: The British Electric Meter Company, 
200 meters, £440; Messrs. Ferranti, Limited, 400 for £1,306 5s. ; 
Mew Chamberlain & Hookham, 680 for £2,221 58.; British 
Damen- Houston Company, 300 for £829 7s.; Reason Manufac- 
Waring Company, 100 for £275; also 1,350 Reason Manufacturing 
Company indicators for £2,216 5s. Tenders from the following 
have also been accepted :—Mesars. James Ross & Co., coal tar pitch, 
2%. per ton; the Falkirk Iron Company, for cast-iron manholes ; 

rs Cable and Construction Company, main cables for 
12 months; the Mus pim Company and the India-rubber, Gutta- 
la and Telegraph Works Company, for rubber-covered and 

‘covered cables and fléxibles. The Airdrie Iron Company have 
Hon an order for an oil-extracting apparatus for Port Dundas 


Haekney,—The Council has accepted the tender of 


y Mirrlees, Watson & Co., Limited, for coal handling plant at 


endon, —The Coley Electric Works, Limited, of Rich- 
d, have secured the contract for the electric lighting and 
ventilation of the new municipal buildings. 


london. be Fire Brigade Committee, at a meeting of 
5 County Council on Tuesday, reported that the following 
been received for the supply of an additional engine 


Md dynamo in connection with the proposed extension of the 
at the chief fire brigade station :— 
Siemens Bros, & | 
Crompton & Go. 7 a ee oe es ee ee ee gee 
Drake & Gorham oo oe . K 1,081 


Committee did not, mee their way to recommend the expendi- 
be mad ] pointed out that some provision 
the interrupt i e bo that, in the event of the engine breaking down, 

ruption of the lighting would not be of long duration. If 
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seemed to the Committee that this could be provided against by 


the purchase of a spare armature." Mesars. Crompton & Co., the 


makers of the armature now fixed, were prepared to supply a spare 
oné for £87, less 23 per cent. discount for cash, and it was agreed 
to accept the company's offer in this respect, instead of one of the 
before-mentioned tenders. | 


London.—The Shoreditch Borough Council on Tuesday 
had under consideration the following tenders received for the 
supply and erection of high and low tension switchboards, including 
transformer panels, for the new generating station and according to 
Specification No. 28 :— | 


Williamson & Joseph, Limited es ... 14,000 
Cowans, Limited (accepted) .. dd. ce 805096 
Blatter & e ae ee " ee oe oe ee oe 5,470 
Johnson Phillips oe ee e? e» ee oe 6,096 
8. Z. de Ferranti, Limited vs $^ - ee .. 6,126 
Bertram Thomas .. $5 E eo ae $a 7. 6,520 
Electrio Construction Company " ya aa .. 6,842 
Crompton & Co. ee oe ee ee oes 9,930 


The tenders had been referred to the consulting engineers, and 
upon their advice that of Messrs. Cowans was accepted. 

The Council also considered the undernoted tenders for the 
supply and erection of wrought-steel flues, together with the 
necessary ironwork in connection with the new generating station 
in Whiston Street :— mE 

Pierson & Co. (aco: pted) Ps Ds ss - . £995 
W. Jones & Sons .. ie es bs sa - oe 
Mechan&Sons . T oe së re “a i 
Babcock & Wilcox ee T es kie os e. 1,400 
Westwood & Wrights. A és as i .. 1,939 

London.—The St. Pancras Borough Council on Wednes- 
day had under consideration the under-mentioned tenders for the 
supply of (1) three-phase plant, and (2) feeding mains and arc 
lighting cables :— 

. l.—THREE-PHASE PLANT. 


The Electric Construction Company, Limited .. . £13,300 0 0 
Johnson & Phillips 2 s M Pv. We .. 11,792 0 0 
General Electric Company, Limited .. ie Con s s 11,303 10 0 
Allgemeine Electric Company (accepted) T 7310 0 0 
International Electrical Engineering Company .. "^ 6,660 0 0 


British Schuckert Electric Company, Limited 
Britisb Westinghouse Electric Company, Ltd. 


Geipel & Lange "INC : 
Siemens Brothers & Co., Led, Unable to tender owing to shoriness 
8. Z. de Ferranti, Limited .. 2 


2.—FERDING AND Arc LIGHTING CABLES. 


Arc lighting 

: Feeding mains. cables. Total 

St. Helen's Cable Company, Limited.. 7.275 0 0 2.881 18 4 10,156 18 .4 
Western Electric Company os .. 5925 00 2,867 6 8 87936 8 
British Insulated Wire Company, Ltd, 5,788 13 9 à 2,997 10 10 8,796 9 7 


W, T. Henley's Telegraph Works Com- i 
5,656 10 0 2,784 17 2 8,441 7 2 


pany, Limited 
5,04 0 0 2,5718 6 7,581 18 6 


| Tenders incomplete. 


Callender's Cable anā Construction 
Company, Limited (acce ted) 
Spain.—Contracts have just been let for the establish- 
ment of a small electric lighting station in the town of Ayamonte. 
The dynamo will be driven by a large Fielding & Platt gas engine 
operated by producer gas. 


` 


NOTES. 


E ee 


A Costly Trolley Car— The Srentiie American 
illustrates an elaborate “ palace car," which has been built 
at a cost of $12,000 for Mr. G. F. McCullough, the general 
manager of the Union Traction Company, of Indiana, by 
the St. Louis Car Company. The need for this car is easily 
understood when it is mentioned that the Union Company 
has a terminal in cities like Indianapolis, Anderson, Muncie 
and Marion ; the system is 140 miles long and competes for 
traffic with steam roads for most of itslength. The presence 
of the general-manager is required at various centres, and in 
order to be able to move quickly from place to place, the car 
was designed so as to afford him an office on wheels, and, if 
necessary, a home as well. It is 60 ft. long, and there is a cow- 
catcher on each end of the car. It is mounted on two four- 
wheel trucks, and is equipped with two 250-H. P. motors, so 
that it can attain a speed of 60 miles an hour if desired, 
It is equipped with Christensen air brakes. The equip- 
ment, furnishings, &c., of every department, are of the most 


perfect description, affording a maximum of convenience and 


personal comfort. 


Röntgen Society.—In the Council's annual re 
read that Mr. Herbert Jackson, F.C.S., has been ania 
as president for the coming session. The report adds, “ Hia 
5 y the phenomena connected with X rays 
place in the foremost position in this 
exponent of the subject,” EN AL. 
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The Engineer v. the Electrielan.— Mr. J. H. Rvan, 

Jun. of Boston, Mass, writes a letter to the New York 
Engineer under the above heading, and we extract. the follow- 
ing therefrom :—“ There was a continual kick about the 
coal bill for four years, At last the engineer told the boss to 
hand the next coal bill to the electrician, as he had done all 
that he could. The engineer had charge of the current until 
it left the switchboard ; the electrician did the rest, renewed 
all thelamps and did all the new work. The electrician said 
he would do nothing as he had orders to put them in exactly 
as they werefound to be. The boss said he had to do some- 
thing, £o he put the engineer in charge of the electrical 
department. This is the load he started in to cut down. 
From 7 a.m. to 12, 700 amperes ; from 12 a.m. to dark, 2,000 
amperes ; from dark to 11 p.m., 2,400 amperes. The first 
thing he did was to go all over the house, and in every place 
where he thought that an 8, 10 or 16-C.P. lamp would furnish 
light enougb, if he found a larger one he took it out. Then 
thereare a lot of work rooms and dressing and lunch rooms 
for the employés, and outside the door of all these rooms he 
put a cut-out switch, so that when anyone needed light he 
could have all he wanted and could turn them out when 
through. Then there were a lot of stained-glass globes with 
clusters of lamps inside. In most of these he found 25C. P. 
frosted lamps. By putting in 8-c.p. plain lamps he got 
nearly as much light and no one could tell the difference. 
He put in a separate connection in a lot of chandeliers for oue 
or two lights in each one, then by combining a lot of these 
and cutting up some other circuits he made a couple of 
cleaning circuits, and by this and various other ways be-cut 
the morning load from 700 to 250 amperes, the afternoon 
load from 2,000 to 1,650 amperes, and the night load from 
2.400 to 1,850 amperes, This made a difference of about 
$100 per week inthe coal bill. The reason it made so much 
difference was because the boilers were forced beyond their 
rated capacity about 100 per cent. After he got the load 
cut down he got along with one dynamo less and without 
natural draught on the boilers, and his bills for wear and tear 
were also Jess. The electrician was, however, a good man. 
He could talk about 100,000 ohms and such things by the 
yard, but he didn’t understand the relation between the 
ammeter and the coal pile.” 


A Pathetic Case.—The American Electrician quotes the 
following note from the New York Sua :— 
To the Editor of the Sun. l 

Sir, -The Pan-American Exposition at Buffalo is using so much 
electricity generated by the power from Niagara Falls, that it 
. seriously affects the atmosphere, weather and climate within a 
radius of more than 500 miles, causing fearful storms, laying waste 
towns and villages, sweepiug, like the besom of destruction, over 
whole counties. They are proud of their splendid di-play of elec- 
tric hight, but don't consider that it is tbe cause of these disasters. 
Scientists know it. It must be stopped. Revoke the charters; take 
the cables out. of the heavens; stop the dynamos, or take the con- 
sequences, Every revolution of a dynamo tends to upset the whole 
oxygen of the air. i 
SA SCIENCE. 

New York, June 10th, 

Our electrical contemporary adds :—“ If the persons who 
merely seek aggrandisement and affluence from electiical 
development have no more sense of the zesthetic than to hang 
their cables up in the heavens there is no way to prevent it. 
but the law should be invoked against the conscienceless 
mercenaries who upset our oxygen." | 


Insulation Resistance of Wiremen's Gloves.—A 
recent number of the Bulletin de la Societe Internationale 
des Hleciriciens contains a paper read by Janet before the 
Société in Paris, in which the author gives an account of 
laboratory experiments performed by him in order to find 
the insulation resistance of different types of gloves for wire- 
men. ‘The experiments were performed first with the gloves 
dry and then with them wet, the pressure being 105 volts in 
each case. In the dry test the gloves were filled with 
mercury and then suspended in a basin of mercury. In the 


wet test.instead of mercury fine sand moistened with acidu- 
lated water was used. The resistance in megohms ranged 
from zero to 52,500 dry and from zero to 420 wet. . The 
anthor also made wet tests for determining the effective 
E. M. F. at which the gloves broke down under high pressure 
alternating currents, Three of the samples broke down at 
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low voltage, while three others broke down at 1,000 
2,000 and 11,000 volts respectively. In the discus. 
sion which followed the reading of the paper it was argued 
that insulating gloves cannot generally be rezarded as an 
effective protection; and that wiremeu with gloves should 
not touch the conductors directly, but only such parte as are 
already insulated.—American Electrician. a Ew 


The National Physical Laboratory.—The executive 
committee have now made the following appointments :— 


Superintendent of the Engincering Department. 
T. E. Stanton, D.Sc., Victoria. 
Assistants in the Physics Department. 
. Harker, D.Sc., Victoria. 
ampbell, B.A., Cambridge. 
C. H. Carpenter, M.A., Oxon, Ph.D., Leipzig. 
Junior Assistants. | 
B. F. E. Keeling, B. x., Cambridge. 
F. E. Smith, Royal College of Science. 
It is expected that one or two more junior assistants will be 
appointed shortly. The alterations to Bushy House and the 
new building for the engineering laboratory are well 
advanced, and it is hoped to commence work early in 
October. Of the Staff, Dr. Stanton, after serving an 
apprenticeship with an engineering firm in the Midlands, 
has had a distinguished career at Manchester and Liverpool, 
and is now Professor of Engineering at University College, 
Bristol. His paper on * Surface Condensers,” published in 


J. A 
A. C 
H. 


the Phil. Trans., is well known to engineers, Dr. Harker 


and Mr. Campbell have both done work of real value in 
thermometry and electric measurements; while Dr. 
Carpenter, who will have charge of the chemical researches, 
after a successful course at Oxford, has gained further 
experience at Leipzig, under Ostwald, and more recently at 
Owens College. Mr. Keeling obtained a double first in 
natural science and mechanical science respectively at Cam- 
bridge, while Mr. Smith was the most distinguished student 
of his year at South Kensington, and for two years has 
been one of Prof. Rucker's assistants, 


Cricket.—A cricket match played on Saturday. last at 
Clifton Junction between the Chloride Electrical Storage 
Syndicate Cricket Club and Glover's Cable Works C.C. 
ended in a win for the“ Chloride“ by 56 to 4l. J. 
Atkinson who scored 19 took seven of Glover's wickets for 
15 runs. l 


Technical Education.—The Technical Education Board 
of the London County Council on Monday directed the 
Higher Education Sub-committee to inquire and report (a) 


as to the need and present provision for special training of 


an advanced kind in connection with the application of 
science, especially chemistry and electricity, to industry ; (5) 
as to what, if any, developments are needed to secure efficient 
training in these subjects for senior county scholars and other 
advanced students who desire to qualify themselves to take 
leading positions in scientific industries. 


Accident at Herne Bay.—For some time past a third- 
rail line bas been in operation along the Pier at Herne Bay. 


On Tuesday of this week a serious accident befel a train of 


three coaches having a motorless luggage conveyance 
attached to its fore end. This “trolley,” as it is called, 
seems to have left the metals, crashed through the side of 
the pier, and fallen together with the first of the shree 
coaches into the sea. There were four passengers in the 
coach, and after the car had turned a somersault they were 
precipitated in the sea, They were promptly rescued, but 
the shock killed a lady passenger of 74 years of age. . The 
inquest was held the same day, and the jury returned -& 
verdict of “ Accidental Death,” adding that the pushing of 


the trolley (sic) in front of the train should be discontinued 
as unsafe. 


The Edison Battery.—The Scientific American says that 
a company has been formed to manufacture the new storage 
battery invented by Thomas A. Edison, which will be known 
as the Edison Storage Battery Company. The new company 
will proceed at once to enlarge the factory of Mr. Edison, at 
Glen Ridge. 


(Continued on page 110.) 
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ELECTRICO POWER SUPPLY ON TYNESIDE. 


(Continued from page 62.) 


‘adercround Mains.—The contract for the supply and ported on wooden bridges, and run in with Trinidad bitu- 
9 ait the Gas Company's mains, together with the men. The trough is finished by a. 


laying of 


Board of Trade regulations for working at 5,500 volte effec- 
tive, even with no point earthed. ! 

The cables are then covered with a heavy tube of lead, 
and are laid on the solid system in cast-iron troughs sup- 


wrought-iron lid 


roadwork, boxes, &., in connection therewith, was placed in consisting of } in. plate, so as to give the greatest 


the hands of the Callender Cable and Construction Company, 


Limited. 

Two essentially 
different types of 
mains are employed, 
namely : (1) Three- 
core cables intended 
to be used on the 
three-phase circuits ; 
(2) single-conductor 
cables separately in- 
‘slated, each one 
laid by itself on the 
solid system for low 
pressure direct cur- 
rent. 

The three-phase 
mains consist of a 
series of three-core 
cables, each branch 
having a sectional 
area of 15 sq. in., 
insulated by bitu- 
menised paper. The 
three cores are 
stranded together 
and wormed circular, 
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ARRANGEMENT OF 4-way BOXES. 


possible mechanical protection against injury from the 
outside. | T , 
In order to re- 
duce the possibility 
of interruption to a 
minimum, two dis- 
tinct lines of high 
pressure mains are 
run from the power 
house in. separate 
trenches through- 
out. One three- 
phase main goes 
direct to the sub- 
station at the North- 
Eastern Marine 
Company’s yard; a 
similar main is 
carried to the sub- 


*- CROSS ROADS — 


| 1 station at the Tyne- 

f. 5 mamouth end of the 
ROADWAY d district; whilst a 

5 third main is laid 


with connections. to 
both these sub- 
stations, so that it 

can supply current 


8 
8 
ABRANGEMENT OF 4-wAY BOXES AND CABLES AT STREET COBNERS. 


and on the cable thus formed there is an additional thick- from the generating station to either or both, or be used as 
ness of bitumenised paper, so as to bring up the wall of an interconnecting main between the two sub-stations. 


1 to the same radial thickness between any con- 
uctor and earth, as between the conductors themselves. 


Manors SOB-STATION. 


Spare. ways are laid wherever high pressure mains a 
down, and in addition there is a service of telephone rd 


The cables thus made are designed to comply with the test cables, so that any sub-station is in immediate 
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F with headquarters and with its neigh- 
ur. | 

The low pressure network consists of the Callender 
Company's standard make of vulcanised bitumen cable. The 
mains are three-wire, consisting for the greater part of 
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5, 25, 5 sq. in. distributors, but in some cases 5, 5, 5 
sq. in. is used. Each cable is laid in an earthenware trough 
by itself, supported on bitumenised wood bridges, und run 
in solid with Trinidad bitumen, being completed by a 
covering of. hard bricks which are set in the molten bitumen. 
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addition to this line there isa network of similar low pressure 
mains in the Willington Quay District, and connection is 
made between the networks by means of vulcanised bitumen 
feeders. 


There are several branch distributors of smaller section. 


lon Fer. 


Lavina CaLLENDER THREE-PHASE Matns IN ÉARTHENWARE 
TROUGHS. 


Practically speaking it may be said that the system is laid 
out so as to supply any of the factories with current at either 
high or low pressure, as they may wish. 

A series of iron pipes has also been laid along the North- 
Eastern Railway between the power house and Messrs. 


No. 1 SuB-sTaTION, CONTAINING Two 300-Kw. B. T. H. Motor-GENERATORS. 


These low pressure mains run from the generating station 
along the Hadrian Road to the North-Eastern Marine Sub- 
station. They are also laid in Station Road, Wallsend, and 
along the High Road, looping back into the main distributing 
line between the power house and the sub-station. In 


Armstrong’s, for the purpose of supplying them and others 
with high pressure three-phase current. 
Briefly put, this is a description of the feeder and dis- 


tributing network in the Walker and Wallsend District ; but 


in addition to this the Callender Cable Company are now 
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busy with the construction of a heavy trunk line to connect the three-phase mains laid in the Walker district, but the sectional 
generating station at Neptune Bank with Newcastle City. area of conductor in each branch will be considerably 

| larger, being ‘25 sq. in., whilst over the lead cover there 
will be a sheathing of steel wires so as to comply with the 
new requirements of the Board of Trade as to the con- 
ductivity of the metallic sheath. The trunk main conduit in 


B.T.H. 50-kw. TRANSFORMERS IN ARMSTRONG, WHITWORTH & Co.'s 
SUB-STATION. 


question starts at the generating station at Neptune Bank, and 
runs vida Walker Road, through Walker, to the sub-station at 
the end of Byker Bank. It proceeds thence to the sub-station 
at Manors, where Messrs. Callender's contract terminates. 
From a point in this main between Ouseburn and Manors, the 
British Insulated Wire Company have a similar contract to 
carry a line of transmission ducts and cables to Vandon Dene 
and Jesmond sub-stations. The B. I. W. meet the requirements 
| of the Board of Trade by providing a layer of copper tape 
Their contract provides for the construction of a conduit under the lead instead of having, as in Callender’s case, an 


ELECTRICALLY-DRIVEN PNEUMATIC PowER HAMMER. 


having nine ways, each 4 in. in diameter, consisting of outer layer of stcel wires. 
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HIGH PRESSURE AND Low PRESSURE SWITCHBOARDS IN No. 1 SUB-STATION. 
iu, ALT made stoneware pipes set in a solid block of concrete, These are to act as trunks for the supply of current required 
Mus three-phase cables will eventually be drawn. in Newcastle City, and except at the various sub-stations it 
eg 


will be in many respects the same as the is not intended to be tapped or interfered with. 
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Throughout the whole of the work, on both contracts risk of serious short circuits bei i 

| : , i ts being thus avoided. N 

great care has been taken in regard to the manholes and are used in any part of the W 0 but the whole cud 
drawpits. On the Wallsend and Willington line, owing to connected to the sub-station. d 
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the difficulties met with and the nature of the subsoil, and The terminals are all connected to a centre block by means 


the fact that the mains are in the roadways, these are of removable gun-metal links, and bitumen compound is run 


practically small underground chambers. The mains form- in to the level of the underside of the links. 
: | The box is provided with a cast-iron 


cover, to which is applied the principle 
of the diving bell, and is arranged to 
withstand a pressure of water due to a 
head of upwards of 6 ft., without being 
fastened down in any way, except by 
its own weight. The general arrange- 
ment of these boxes can be seen on 
tlie accompanying plans. 

Main Sub-siations.—As the three 
main sub-stations are designed for an 
eventual equipment of 2,000 Kw., and 
are all of practically the same design, 
a description of one of them will 
suffice. The following is a description 
| | x of the Manors sub-station, shown on 
Front View or Manors Sus-station Low Tension SWITCHBOARD. the accompanying plan :— l 
RE dep ys This is an iron building, with the 

ing the Newcastle trunk line are all laid under the foot- roof principals supported on rolled steel columns. The 
path, and consequently the manholes are not quite so deep. walls are of brick, but are not intended to take 
They have been. constructed with the view of making it the weight of the structure. The basement is at 


possible to handle the heavy trunk main 

. cables and connect them up as readily 
as is possible, and although they form 
an item of considerable expense in the 
total work, they are probably the best 
examples of . manheles on a heavy 
- drawing-in system which have ever 
been constructed in this country. 

. "The boxes joining the factory length 
of high pressure mains are designed 
~- go that there shall be complete. con- 
tinuity of the wire sheathing, They 
- are of a tvpe which has beeu proved 
- satisfactory in practical working at 
Wallsend among other places. 

The whole of the Newcastle low 
pressure distributing network consists of 

.. Qallender's single-core vulcanised bitu- 
..men cables, each laid in a separate 
chase of an earthenware trough, which 
is. filled up solid with bitumen, and 
covered with tiles. 

The troughing used throughout is 
of the threc-chase socketted type, and 
small earthenware service boxes are 
placed over this, and filled up solid 
wherever a service connection is made. 

The disconnecting boxes used are of 
Callender’s Cork type, fitted with diving 
bell cover. | | 

The feature in the whole of the boxes SUB-STATION AND OVERHEAD LINES IN MESSRS. ARMSTRONG, WHITWORTH & CO.'S 
. in. Newcastle and its district is the SHIPYARD. 
udi un iii | of all parts, every- 


thing gis le to template, and as few types as possible road level; the machines rest on concrete foundations, 
being adopted. which rise to a height of 6 ft. above the basement. The 


Cables of one polarity only are brought into each box, the switchboard gallery is 4 ft. above the machine floor. 
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A well is provided at the entrance door, where the 
machinery is brought in, and a “traveller” runs the whole 
length of the building, whereby material can be carried to 
any part of the sub-station on either the machine floor or the 
switchboard gallery. This arrangement of levels permits of 
great simplicity in running the leads both from the machines 
and from outside. This will be considered further on. 

The initial equipment consists of two 500-Kw. synchronous 
motor-generators ; one 75-KW. asynchronous balancing and 
starting set; one 25-KW. continuous currert balancer ; high 
tension switchboard; low tension switchboard ; and one 
5-ton travelling crane. | | 

Sub-station Motor-Generafors.—The large motor-genera- 
tors for the sub-stations in Newcastle are being supplied by 
Messrs. Richardsons, Westgarth & Co., Limited, manu- 
factured by Brown-Boveri, of Baden, and two—the first 
instalment for one of the sub-stations — by the British 
Thomson-Houston Company, Limited. > - l 


Each set will consist of one three-phase synchronous 


motor, wound for tbe full pressure of 5,500 volts, coupled to 
a single continuous current generator. The two machines 
of each set are mounted on one bedplate. The motor has a 
fixed armature and revolving field, and the armature wind- 
ing is star connected. The full load output of each con- 
tinuous current set is 980 amperes at 510 volts, and the 
three-phase motor is so designed that by means of a field 


rheostat the power factor at full load can be varied from 1 


to 8, the wattless current being a leading current. No part 
of the apparatus, except the commutators, in continuous 
running at the full load will rise in temperature more than 
40° C., as measured by thermometer, and no part of the 
commutators will riae in temperature more than 45? C. The 


 motor-geuerators will be capable of running for one hour 


atan overload of 25 per cent. without excessive rise of 
temperature in any part, or injurious sparking, the position 
of the brushes being fixed for all loads. 5 

The efficiency is guaranteed to be not less than 89 per 
cent. at full load; 87 per cent. at two-thirds load; 78 per 
cent. at one-third load, 

Sub-Station Switchboards.—The high pressure switch- 
boards are being supplied by Messrs. Richardsons, Westgarth 
and Co, Limited. Euch switchboard consists of a feeder 
board and a motor-generator board, which are placed at right 
angles, and are connected through a panel which will 
contain wattmeters and power factor indicators dealing with 
the tts] power being taken by the motor-generators. 

Each board is constructed of angle iron and marble slabs, 
and consists of two parts, a lower frame and an upper frame. 
The lower frame is located beneath the floor of the switch- 
board gullery, and contains the high pressure bus bars, 
switches, fuses, and instrument transformers. The upper 
frame contains the rheostats, indicating instruments, and 
handles for operating the main switches. The latter are of 
the oil-break type, and are geared to tbe operating handles 


by means of chuins and sprocket wheels, All the instru- - 


ments, both voltmeters and ammeters, are operated through 
transformers. The whole of the high pressure parts are 
kept below the floor, and thus safety in ordinary work- 
Ing is secured, since all high-pressure parts are inaccessible to 
the operator on the gallery. — — 

The low pressure switchboards are being supplied by 
Messrs. A. Reyrolle & Co., Limited. Each board is divided 
into three portions, viz., positive, negative, and neutral, 
which are separated by two voltmeter panels. There 
are three sets of horizontal bus bars, and any gene- 
rator, balancer, or feeder can be connected to any of the 
three sets of bus bars by means of the usual arrangement of 
Vertical bara and screw plugs. The board is designed for 
ultimately dealing with four 500-Kw. motor-generators, two 
balancers, and nine feeders, some of which will be intercon- 
nectors between gub-stations, For starting the synchronous 
Dolor-generators, an extremely neat and simple arrange- 
meut of switches is provided, by which any motor- 
generator can be connected with a special starting panel, 
which is fitted with starting resistances and an 
automatic cut-out, and is located at one end of the low 
pressure switchboard. The backs of the voltmeter switches 
Bre covered in with neat brass cases, and all voltmeter wires 
we run in metal tubing, thereby securing a neat and safe 
Arrangement on the back of the board. The dynamo fuses 


and field switches are located on panels fixed on the wall 
supporting the switchboard gallery. 

Light is admitted into the basement by means of glass 
area lights, let into the gallery floor in the corner between 
the high and l..» pressure switchboards. 

The arrangement of cables in the sub-stations is exceed- 
ingly simple, and crossings are avoided as much as possible 
by running all the high pressure leads from the machines 
along the basement, floor, direct into the dividing boxes of 
the high pressure switchboard, which are also placed on this 
floor. 

The low pressure machine cables, on the other hand, are 
fastened by means of porcelain insulators to the underside of 
the machine floor, and are connected to the fuses provided 
on'auxiliary machine panels placed on the low wall directly 
below the low pressure switchboard. These panels are also 
equipped with field breaking switches. 

The leads which connect the auxiliary panels with the 
main board run on the underside of the switchboard gallery 
floor, and are taken direct to the corresponding lugs on the 
machine switches. 

Both high and low pressure feeders drop down into iron 
bends and thence pass out of the sub-station. All inter- 
connecting cables are treated in the same way as the feeders, 
the only difference being that in the case of the low pressure 
the ammeters are centre reading, so as to indicate both 
incoming and outgoing current. 

All the sub-stations are in direct telephonic communication 
with one another and with the power station, and should a 
breakdown occur in any one of the former, its load may be 
taken by another by means of the above-mentioned inter- 
connectors, | 

A sub-station is started up in the first instance on the 
high pressure side by means of the asynchronous motor- 
generator, which makes the direct-current bus bars alive; 
the synchronous motor-generators are run up to synchronism 
by motoring the direct current side. | | 

When these have attained their speed, and have been duly 
synchronised with the high pressure fecders, the asynchronous 
motor is shut down, and the direct-current machines may 
run as balancers. 

The sub-stations àre also equipped with air compressors, 
as is the power house; the lighting is done by meins of 
Angold enclosed arc lamps, which are trimmed from the 
crane, Gus and water are laid on, and lavatory accom- 
modation is provided. 

System of Suppl In addition to supplying manufacturers 
with power, the companies have undertaken to instal all 
apparatus which may be required for power or lighting 
purposes, free of first cost to the consumer, charging an 
annual rental based on the capital cost to the company of pro- 
viding and installing the plant. In this way manufacturers 
are relieved from having to go to any great expenditure, and 
at the same time are frecd from all trouble and respon- 
sibility in connection with the various branches of the work. 

For an additional sum per annum the companies are 
prepared to do all maintenance in connection with the instal- 
lations—renewing bearings, adjusting brushes, trimming aro 
lamps, &c., and keeping the installation generally in good 
working order. 

Owing to the great variety of the manufacturers’ requires 
ments which the companies are called upon to supply, 
difficulties have been met with which have made it impossible 
to adopt one system of supply throughout, and also have 
rendered it difficult to standardise the apparatus used. Where 


the matter was left to the companies’ engineers, as is the 


case in most of the yards, they recommended the three-phase 
system, especially fur all constant speed work, but as some of 
the manufacturers prefer direct current, arrangements have 
been made for supplying current on one or other or both of 


: these systems, as may be required. 


On account of the quantity of direct current required, 
and the fact that it is more suitable for arc lamps, direct 
current distributing mains had to be laid throughout 
most of the district along the river side. "This being so, it 
was found to be convenient to do all lighting on this system, 
and thus avoid the necessity of keeping the three-phase 
voltage constant within 1 or 2 per cent., the direct current 
being supplied through motor-generators, 

The question of delivery was also a factor which affected 
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the make and class of apparatus used, as negotiations with 


the individual manufacturers extended over a considerable 
period, and immediately a settlement was come to it was 
usually necessary to get their works changed over as speedily 
as possible. | 

Special designs have now, however, been got out, and the 
following apparatus stendardised for use in the various 
installations :—High pressure feeder and transformer panels, 
low pressure transformer and circuit panels, direct current 
feeder, power and lighting panels, direct current motor 
starting panels, distributing boxes, switches, winch motors, 
arc lamps, and all lighting fittings. 


One of the difficulties which arose when taking up tbe 


question of electric power with some of the manufacturers 
was the fact of their having steam hammers, on account of 
which they were not able to dispense entirely with boiler 
power. This difficulty will, it is hoped, be surmounted by 
substituting pneumatic power hammers in place of those at 
present driven by steam. 

As has been previously stated, the power is supplied at a 
pressure of 5,500 volts, and for the purpose of reducing this 
to the working pressure of 440 volts, separate sub-stations 
have been provided in those works which are too far distant 


to allow of their being supplied with low pressure currents . 


from one of the main sub-stations, Each sub-station is in 
direct telephonic communication with the power house. 

The companies are now supplying power to a number of 
the largest shipyards and engineering works on the north 
side of the Tyne, in the majority of which the power is sup- 
plied on the three-phase system. Below we give, in brief, 
particulars of the arrangements which have been carried out 
in sub-station No. 1, and in some of the various yards in 
which the installation has been designed by the company's 
engineer. 

No. 1 sub-station (near Messrs. The North-Eastern Marine 
Engineering Company’s works). 

Two motor-generators, built by the British Thomson- 
Houston Company, Limited, receive three-phase alternate 
currents, and deliver direct current to a 500-volt three-wire 
network, Each set consists of one synchronous motor, 
wound for 5,500 volts, direct coupled to two direct-current 
machines, one at either end. The output of each machine 
is 150 KW. when running at 400 revolutions per minute, 
giving at full load 265 volts as shunt machine, 257 as com- 
pound. The combined commercial efficiency at normal full 
load is not less than 87 per cent. The temperature rise, 
after 10 hours’ run at full load, does not exceed 40? C. above 
the surrounding air, as measured by the thermometer. 

The high pressure switchboard, by Messrs. Ferranti, 
Limited, consists of five panels, three feeder, two motor- 
generator. Each panel contains one ammeter, three switches, 
and three fuses. Duplicate synchronising gear is mounted 
on the board. Any one panel can be disconnected from the 
bus bars whilst alive, by using insulated tools. 


The low pressure switchboard, by Messrs. Reyrolle & Co., | 


consists of seven panels, one positive, negative, neutral, two 
test, and two starting. 
'The main board has machine switches and ammeters at the 
bottom, feeder and distributing mains at the top. 
This sub-station is provided with a 74-ton travelling crane, 
manufactured bv Messrs. Morris & Bastert. 
` Messrs. Sir W. G. Armstrong, Whitworth & Co's Walker 
Shipyard. ! 
Sub-station,—High pressure switchboard, by Messrs. Fer- 
ranti, Limited; four panels—two feeder and two trans- 
former—each panel equipped with one ammeter, three 
switches, and three fuses. Low pressure switchboard, by 
Messrs. Reyrolle & Co.; seven panels—two transformer, 
one meter, four three-phase circuit—transformer and three- 
phase circuit panels equipped with three fuses, one ammeter 
and triple pole switch. Transformers by the British 
Thomson-Houston Company; seven, each 50 Kw., single- 
phase, ratio 5,500 to 410 volts, six in use and one spare. 


These are connected up delta-fashion, so that failure of one. 


does not stop the supply. The efficiency at full load is not 
less than 97 per cent. | 
Motors of the British Thomson-Houston Company's 


three-phase induction type. Three kinds are used, one. 


having a short-circuited rotor, the others former-wound 
rotors. The former are started. by combined oil break 
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switches and compensators. Of the other types, one has a 
resistance mounted inside the rotor itself, which is cut out 
by means of a sliding handle passing through the hollow 
rotor spindle ; the other is provided with slip rings, and is used 
in conjunction with a controller for variable speed purposes. 

Distributing Bores of cast-iron, specially designed; these 
are made in different sizes, suitable for taking from three to 
nine panels each, and are equipped with either power or 
lighting circuit panels, according to requirements, the overall 
dimensions of the various classes of panel being identical. To 
guard against risk of a short circuit in a power distributing 
box, #.¢., boxes equipped with fuses of over 5 amperes capacity, 
single-pole boxes are used. 

(To be concluded.) . 
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NOTES. 


(Continued from page 104.) 

Labour Troubles in the States.—While we have little 
sympathy with the American steel strikers in their alleged 
grievances, we cannot help experiencing slight feelings of 
gratification that manufacturers in the States, who imagined 
they were going to carry all before them, are to be subjected 
to troubles similar in character to those which have for many 
years harassed the British manufacturer. In the absence of 
exceptional causes, it looks as though labour troubles are 
not so black a cloud on the horizon of English engineer- 
ing and iron and steel trades as they have been at 
various times during the past decade. But not so with 
America, where the recent movements of trust founders 
and multi-millionaires have led the working classes, as we 
call them, to look to their position under the new organisa- 
tions. If the strike continues, European manufacturers 
may benefit, very much in the same manner as German and 
American firms did by reason of the English engineering 
strike. But we hope it will never be written down against 
us that we helped to maintain the American strikers by 
sending them financial assistance. That engineering strike 
set our old country back a little way in industrial and com- 
mercial matters. If the American is to be subjected to the 
same dictatorial policy as the autocratic trade union leaders 
in England have tried to impose—though unsuccess- 
fully — is it to be expected that our trans-Atlantic 
friends will pass through the fire unsinged? To our 
mind that saying is very near the mark that America is at 
the beginning of her labour wars, while, after lengthy 
struggles, English masters and men seem to be understanding 
each other better. As the Times New York correspondent 
remarks, the question of the present steel struggle is not of 
wages or hours, but whether the men who own the mills 
shall manage their own property and business. On this 
point English masters have adopted a firm attitude, but there 
are already indications that American employers are waver- 
ing. We may excusably remark that if they are controlled 
in this matter, there is no knowing whither their men will 


lead them. 


Electric Tracto-Neuralgia and a Cure,— Far be it 


from us to attempt to deal with all the critical effusions 
which are appearing in the newspaper press just now with 


refereuce to the new system of electric trams in West 
London; but there is one which is so intensely amusing that 
we cannot help quoting a remark contained init. The letter 
says that “my doctor is attending six shopkeepers in this 
thoroughfare (Chiswick High Road), all of whom are 
suffering from acute neuralgia, caused by the incessant noiseand 
the proximity of a powerful electric current.” The Chiswick 
doctor might recommend his neuralgic six to try a new cure, 
known as Electrites, the great invigorator.” We ought to 
mention that electrites are small discs, a combination of 
copper and zinc, which have to be worn in the heel of each 
stocking (or sock we presume). These are said to be excel- 
lent things for curing '*lassitude, nerves and rheumatism,” 
and you may wear them “the whole day without the 
glightest inconvenience " and they last for two years. Their 
cost is only 18. 6d. a pair. "The wholesale vendors of these 
appliances, which “ strike at the root of practically every 
illness,” have apparently. forgotten the lesson of the Harness 
M belt. Perhaps a gentle reminder may be 
nefic 
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The Manchester Fatality.— We referred last week to a 
fatal accident which occurred to a linesman named Horne 
in the Manchester Corporation’s tramway department, who, 


while altering certain frogs, received a shock from a wire, 


aud fell, sustaining fatal injuries. The inquest was held 
last week, The evidence treated at length of the question 
whether deceased knew of the danger in which he stood by 
touching the wires referred to. The jury returned a verdict 
of “ Accidental death,” and a juryman suggested that each 


workman in the department should be questioned as to his 


knowledge of the danger which surrounded his occupation. 
East Ham Electric Tramways.— Last night the elec- 

trical system which has been laid down by the Council was 

inaugurated with the customary public ceremonial. 


Southend-on-Sea Electric Trams. The electric trolley 


system which has been equipped by the Southend Corpora- 


tion was inaugurated yesterday (Thursday) evening. 


More Trusts.—The Morning Posts New York corre- 
spondent telegraphs that the Gould interests are reported to 
be forming a huge trust to control all the telegraph and 
telephone lines in the country, and to buy up the several 
cable companies whose lines run from the United States to 
Europe. It is announced that if the deal is arranged rates 
and tolls will be reduced at least one-fourth.” 


Glasgow,—The autumn meeting of the Iron and Steel 
Institute will be held in Glasgow concurrently with the 
International Engineering Congress, T 


Lendon University.—Prof. Rucker has been appointed 
Principal of this University, and Mr. Percy Wallace, M. A., 
secretary to the Senate. 


Marriage—On July 15th at North Shields, Mr. A. 
Hugh Sesbrook, engineer at the Electricity Supply Works, 
Barking, was married to Miss Edith Strachan, of North 
Shields. i l 


An Electrically-steered Balloon. — At Monday night's 
meeting of the Aeronautical Society, Mr. P. J. Alexander 
exhibited to the audience assembled at the Society of Arts a 
device for steering a balloon by electric waves. 


Naval Boilers,—The Minerva, fitted with cylindrical 
boilers, is said to be in excellent condition; the Hyacinth 
fitted with Bellevilles, had to pu£ in at Gibraltar before her 
time, in consequence of the “bursting of a feeding boiler 
pipe." TE 

City and Great Northern Railway.—The directors 
are stated to be at present engaged in the examination of 
tenders for electric locomotives. | 


Obituary,—We regret to announce the death of Mr. 
Whiteley, of Wm. Whiteley-& Sons, Limited, Prospect Iron 
Works Lockwood, Huddersfield, who passed away on tbe 
8th inst., aged 51 years. | 


_Personal.—Mr. F. Crew-has resigned his position as 
city representative of the Edison and Swan Company, where 
he has been engaged for so many years, and is now acting as 
London representative for Messrs. Evered & Co. in their 
electrical department. : 

Mr. Ivan F. Fawcett, of St. Pancras electricity depart- 
ment, has been appointed wiring instructor to the Battersea 

Polytechnic, 

Mr. Edgar C. Thrupp, A. M. Inst. C. E., has opened an 
office ab 39, Victoria Street, Westminster, where he will 
practice as a consulting engineer. For 19 years he was with 


Prof. Henry Robinson, for 15 years acting a8 chief assistant, 


In which capacity he had to do with the designing of. various 
electric lighting planta, and civil engineering works. | 


Appointments vacant.— An electrical engineer is 
wanted for the Rainhill County Asylum. A junior assistant 
electrical engineer is wanted for the Woolwich electrical 
department. The Salford Corporation wants an assistant 
electrical engineer. A-demonstrator in electrical engineering 
_ B wanted for the Sonth-Western Polytechnic, Chelsea, at 


— — 


Telephone Distributing Boxes. In reply to “Cable 
Jointer, Messrs, W. T. Glover & Co., Limited, write :— 
* Diatrine compound has been used for filling joint boxes 
during the last-five years. It does not shrink after cooling, 
it is not brittle, and it absolutely prevents moisture from 
creeping to the fittings. Its insulation and pressure resist- 


ances are high, and it is manufactured by us." 


Change of Address.—Messrs. G. Boor & Co. have 


removed their offices to 39, Mincing Lane, E.C. The Ware- 


houses will remain at Artillery Lane. 


NEW COMPANIES REGISTERED. 


Frinton-on-Sea and District Electric Light and 
Power Company, Limited (70,689).—This company was registered 
on July 1st, with a capital of £5,000 in £1 shares, to carry on the 
business of an electric light company in all its branches, to con- 
struct, lay down, establish, fix and maintain cables, wires, lines, 
accumulators, lamps and works, to generate, accumulate, distribute 
and supply electricity, to apply for and carry out provisional orders 
and licenses under the Electric Lighting Acts, 1882, 1888 and 1899, 
or similar statutes, to promote other companies and to manufacture 
and deal in electrical apparatus, &c. The first subscribers (each 
with 50 shares) are: W. Webster, 50, Lee Park, Blackheath, S.E., 
electrical engineer; W. Hayne, 3, Station Road, Frinton-on-Sea, 
Essex, architect; G. D. Collins, A.M.LC.E., Elektron, Old Road, 
Frinton-on-Sea, electrical engineer; P. Collins, 81—3, Cheapside, 
E.C., insurance broker; Samuel Davis, 10, Draper's Gardens, E.C., 
stockbroker ; Sydney Davis, Raymead, Frinton-on-Sea, stockbroker ; 
and R. N. Sherwood, 51, Finchley Road, Kennington Park, S. E., 
clerk. The number of directors is not to be less than three nor 
more than seven; the first are not named. Qualification, £100; 
remuneration as fixed by the company. Registered office, 6, Old 
Jewry, E.C. 


. Electro-Carbide Lamp Syndicate, Limited (70,736). 
—This company was registered on July 5th, with a capital of 
£200 in £1 shares, to acquire patents and inventions relating to 
incandescent electric filaments, electric lamps and electric globes, or 
any interest therein, and to carry on the business of electric lamp, 
globe and fittings manufacturers, electrical and general engineers, 
suppliers of electric light, electricians, &c. The first subscribers 
(each with one share) are:—J. C. Crawford, 17, Stratton Street, 
W., gentleman; A. J. Kent, 8, Cross Road, S. Wimbledon, 
accountant ; J. W. Percival, 42, Durlston Road, Kingston-on-Thames, 
gentleman; R. S. Garwood, 35, Chestnut Avenue, Walthamstow, 
shorthand writer; R. Campbell, 2, Glaskin Street, Hackney, N.E., 
clerk; J. Douglas, 58, St. Kildas Road, Stoke Newington, clerk; 
and W. M. Scrivener, 2a, Dryburgh Road, Putney, clerk. No initial 
public issue. The number of directors is not to be less than three 
nor more than five; the subscribers are to appoint the first. 


SUPPLY STATION ACCOUNTS. 


Tue Chester Corporation accounts indi- 
Chester cate a continuance of the excellent state 


Corporation of affairs we have more than once com- 
Electricity mented upon. The last four years’ results are 
Accounts. summarised :— l l 

Y Units Average Total Gross Net Public 
wane sold. price. cost, profit. profit. lamps. 
1897 ... 355,957 450d. 232d. £3,358 £1,014 35 are 
1898 ... 473,656 377d. 152d. 4,658 1,899 n arc 
inc 

1899 ... 617,792 360d. 179d. 4,999 1,206 4 195 arc 
1 206 inc 

: ; 165 arc 

1900 ... 780,567 3:42d. 1:86d. 5,443 1,437 313 inc 


The figure given for maximum load may be a misprint in the 
accounts, otherwise it indicates a desirable improvement in the load 
factor. More capital than previousiy was expended during the year, 
and the output increased by & larger amount than has been the 


case before. 
GENERAL STATEMENT. 


1899. 1900. Ino. 
Total capital expenditure £65,766 283,542 £17,776. 
Number of units sold . 617,792 780,567 162,775 
Total maximum demand W. 529 527 —2 
Gross revenue id *. £9,607 211,509 £1,895 
Gross expenditure... 26s .. 44,608 46, 059 41,451 
Gross profit vee i . £4,999 485, 443 £444 
Average price per unit sold ... 360d. 8:494. — 18d. 


The revenue, although slowly falling per unit, has not been 
unduly diminished by rushing prices down. The reductions 
during the past three years have been 71d., 15d. and 19d. The 
prices charged are 41d. and 23d. per unit. 


— m— T- g — 


r 


, Gross. Per unit. Gross. Peruni& Ino. 
Sale of energy , . 49, 268 360d. £11,110 32d. — 18d. 
Meter rents . 251 10d. 810 09d. — 01d. 
Sales and repairs of lamps! . i l 
and otber apparatus f- . 8g 03d 82 03d. ‘00d. 
gunary fees n 5 = = 


Se — d —— — — 


Gross revenue .. 9,607 373d. £11,502 3:54d.— 19d. 


—— —— c 


Coal is steadily rising in the cost sheet, having been 3d. in 1898, 
‘45d. in 1899, and 63d. last year, but the increase in the price of 
fuel entirely accounts for this. -Repairs are now stationary. The 
effect of economies in other items than fuel has been to lessen the 
effect of the coal bill and to leave the total cost at a figure of just 
over 1 d., which: is certainly ereditable to Mr. F. Thursfield, the 
engineer. DR WP A E 

e 02: Cos or PRODUOTION. 

Qo dude ug Gross. Per anit. Gross. Perunit, Ino. 
Coal, and unloa?ing same.. £1,155 45d.  £2,013 "63d. + 18d. 
Ou, waste, water and) 306 12d. 369 11d. — Old. 

engine room stores. ; i 
Salaries and wages incurred 

in generation and distri- 

bution, and attending 


public lamps. 
Repair and maintenance o l 


1,157 45d. 1,597 *49d. ＋ 04d. 


buildings, engines. boilers, 847 ‘33d. 1,046 32d. — 01d. 


dynamos. and renewals, 
&., of street lamps. 


£3,465 135d. £5,055 1:55d, ＋ 20d. 


Works costs ca 
Rent, rates and taxes. 149 06d. 153 *05d. -— Old. 
— teer] 
a 0 8 
neer, “pecretary,. t 723 28d. 526 »16d. — 12d. 
88 .eatabli«hment l 
charges, stationery ena | 271 10d. 326 *10d. ‘00d. 
rinting, law charges and l 


+ 
— — 
— — — 


in- uranee 7 
eo 


Other expenses NS 
Eee: — — eee 


Total costs . £4,608 1'79d. £6,059 1:864, ＋ 07d. 


— — — — 


‘The increase in revenue exceeded the increase in costs by £444, 
against which there were augmented financial charges of £213. The 
difference has brought the net profit up from £1,206 to £1,437, of 
which latter sum £1,314 has been taken to the reserve fund and 
£123 carried forward to form a cover for possible bad debts in the 
current year. Chester has not been led away by the tempting bait 
of reduction of rates, but has consistently transferred surplus money 
towards wiping off preliminary expenses or building up a reserve 
against future contingencies, to meet which there is now a sum of 
£3,896. 

Bde ted PROFIT STATEMENT. 


| 1899. 1900. . 
Interest on Ioan.» £1,890 £2,103 
Sinking fund for repayments .. .. se n 1,903 1,903 
Nes profit carried to reserve fubd .. > s. ss 1,140 1,314 


" „ forward ll 66 128 
. Gross profit 00 a d ‘eee £4,999 £5,443 


^ ' ^" ^ * Tup financial position disclosed by last year's 
Bury accounts of the electricity supply department 
Corporation of the Bury Corporation is not so favourable as 
Electricity would have been anticipated from the previous 
year's results. Fuel and special repairs caused 


- Accounts, 
the costs to swell, and a large bank overdraft 
bearing interest at the high figufe of 5 per cent. accounts for the 
rapid increase in financial charges with augmented capital expendi» 


ture of only £5,585. The plaut has been extended by theaddition . 


of a 360 -H. p. Belliss-Siemens set. The generating plant is now 
equivalent to that required to supply 30,000 8-o.P. lamps connected 
to the mains, assuming half of the sets be used at any one time 
Early last year the pressure of supply was increased from 220 to 
440 volts across the outers of the three-wire system. 

e NK GaszBAL Bra ; | 

G 4 s s CEDE 10899. 1900. Ine. 
Total capital expenditure .. £40,715 446, 200 25,585 


Number of units sold  ... . 213.395 261,217 47.852 


Maximum load in W).. 197 224 27 
Gross revenue sse 3,645 44.376 £731 
Gross expenditures Ss £1,659 — £2,726 £1,067 
Gross profit 4... E1,988 £1,000 — £336 


Average price per unit sold. 395d. 385d. — 10d. 

The increases in load and in output are approximately in the 
same ratio to one another as tn 1898, but each of these is only about 
half what was then recorded. Owing, however,to more use being 
made of motors, the load factor, which was 124 per cent., is now 
134 per cent. Eight motors, aggregating 35 K. P., are let on hire, 


bringing the total up to. 290 motors, of a total horse-power equal to 


o ——— —— — d — 
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98; 33 arc. lamps are used for public lighting, and 20 incandescents 
will be erected this year. Consumers have increased by 56 to 254; 


lamps counected by 3,826 to 18,559, and the additions to the mains: 


laid amount to 1,341 yards makiug the total now on supply 
equivalent to 10 miles 460 yards. The revenue from all sources has 
fallen slightly, as is shown below :— i 
REVENUE STATEMENT. 
^ 1899. 1900. 
Gross Per unit. Gross. Par unit. Ino. 
£3,507 3 95d. 44, 188 385d. — 10d. 


Sale of energy ..  .. 
150 14d. - 01d. 


Meter rente 118 13d. 


Hs: a motors and m 20 o» 2d. 88 ‘03d. | ＋ Old. 
Sundry fees, ko. — — —— Dus 1 xm 


— e aa 


Gross revenue ... £3,645 410d, £4,876 402d. — 08d. 


The high price of coal accounts for an additional expenditure of 
£175, the average rate per ton being 128. 6d. against 9a. 6d. in 1898, 
but the quantity used per unit has been reduced by 8 per cent. The 


repairs include rebuilding aretainiug wall and main flue, and special . 


work in connection with repairs to deteriorated rubber cables, while 
the maintenance of the secondary battery has now to be met from 
revenue, the guarantee having expired. Each item in the costs has 
increased, except management, which is unaffected. As à result, 
works costs have risen by Id. per unit to 13d., and total cost by 4d. 
to 24d., but even these figures are creditable to Mr. 8. J. Wateon, the 
borough electrical engineer, who after all has ouly a small works 
upon which to effect economies, aud an output of just over one 
quarter of a million units. ) 


» Cost OF PRODUCTION. 


1899. 1900. 
Groas. Per unit, Gross. Per unit. Ino. 


5 . £489 55d. £734 67d. 4 12d. 

eee 98 114. 159 “Lod. + 04d. 

Salaries and wages inonrred in 
generation and distribution | 


977 42d. 605 °46d. + 04d. 
Malis soe et nein (es at | 
E | 88 -10d. 435 40d. 4-304. 


buildings, en ines, boiters, 
dynamos, and street lamps) ——— 


Works costs.  £1,052 l'18d. £1,833 1*68d, +°50d. 


Rant, rates and taxes E 179 20d. 324 80d. ＋ 10d. 
e expen p 8, 
Arie: an . e 

en 1 1 cke, ö 353 40d. 438 40d. 00d 

G T eral establishment 
3 U 1e P " " 

È S ye hares i 74 08d. 131 12d. + 04d. 

insurance. 
Other expenses ; T 1 — = = "" 

Total cost £1,659 1:86d. £2,726 2·50d. ＋ 64d 


The increase in revenue during 1900 amounted to £731, and in 
costs to £1,067. The gross protit was therefore diminished by £336. 
Financial charges required an extra £505. Takiug these sums 
together meaut £841, which caused the net profit of £183 in 1899 
to be turned into a net loss of £658 last year. The overdraft 
bearing high interest will be shortly repaid, and with the increase 
in output and lessened fuel bill, &c., the results should again turn 
the corner in the current year. : 


PROFIT STATEMENT. 


1809. 1900. 
Interest on loans and overdrafts — .. + £995 £1,295 
Sinking fund for repayments . .. «+ 808 1,013 
Net profit carried to credit of general rate .. 183 — 658 


Gross profit ... — ... .. £1,986 £1,650 


CITY NOTES. 


Prospectus. 


Wa publish among our advertisements this week the prospectus of 
Messrs. Ferranti, Limited, which invites applications for an issue . 
of £100,000 5 per cent. mortgage debentures and £120,000 in £1 - 


6 per cent. cumulative preference shares. This new capital has 
become necessary in order to enable the company to keep pace with 
the large amount of electrical manufacturing business which it is 
contiuually securing. Ever since the works were removed from 


London to Hollinwood a few years ago, extevsion has been the 


ruling principle. Messrs. Ferranti’s work in central electric 
lighting stations is pretty familiar to all who have followed 
electrical developments, but it may not be so generally known that 
recently the company has paid special attention to the equipment 
of electric traction power stations, and several systems which are 
practically completed, have a good deal of Ferrauti machinery. 
Now that electric traction occupies so large a place in electrical 
progress, this department promises to be well provided with 
business for years to come. A speciality bas long been made of 
three-phase switch gear and switchboard work, and this also is an 
5 feature of the business in presence of the polyphase 


— 
T — = end T 
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In addition to the public issue the capital includes £100,000 in 


ordinary shares; these the members of the vendor company tako, 

yiug for them in cash at par. The new company pays £284,000 
for the assets. The average not profits for the past three years have 
been £19,180. 

The works are not controlled on trade union lines, but the con- 
ditious of labour are proved, even to the satisfaction of local trade 
union officials, to be superior to those prevailiug iu some union shops. 
This is matter for cousidersble congratulation, after tbe hard 
struggles which the compauy has had with labour autocracy. We 
are pleased to note its progressive development, and wish this well- 
kuown firm greater süccess in the future. 


City and South London Railway Company. 


Tun report of the directors for the half-year ending June 30th, 
1901, to be submitted to the meeting to be held at 71, Fiusbury 
Pavement, E. C., on Friday, July 26th, 1901, at 2 o'clock, reads as 
follows :—'' The receipts frum all sources for the past half-year have 
amouuted to £53,653 19s. 2d, and the cost of working has been 
£28,106 8a. 4d., leaviug a profit of £25,557 10s. 10d. Inclusive of 
the balance bruught forward from December 31st last, the net 
re veuue account shows an aggregate total of £26,006 13s. 7d. After 
makiug provision for the debenture stock interest, and the transfer 
to the renewal fund of £2,000, a balance remaius available for 
dividend of £16,964 1s. 8d. Out of this sum your directors recom- 
mend that tbe full dividend of 5 per cent. per annum be paid ou the 
preference stocks, 1891 a: d 1896, and that a dividend at the rate of 
1j per cent. per annum be paid upon the consolidated ordinary 
stuck leaving a balauce of £732 168 8d. to be carried forward to the 
next account. The following table shows the number of passengers, 
exclusive of season ticket holders, carried since the opening of the 
railway in each half-year :— 


Number of Receipts 


Half-yoar. passengers (exolu- (Including 


sive of season 
ticket holders). season tickets). 


£ s. d. 

Ended December 81st, 1800 (11 days) 165,000 1568 8 9. 

n June Sth, 1841 .. - Sz 9,41» 848 19,408 6 9 

„ December Sist, 1891 .. T 9,719,056 19.798 16 6 

„ June Oth, 1893.. .. a 2,818,162 20.931 4 2 

„ Deoember 8!«t, 292 .. 2 8.117,601 93,0004 17 8 

» June 80th, 1893 .. vs e 8,116,656 22.458 6 9 

„ December Blst, 1898 .. EM 8,098,951 92,067 14 10 

„ June boch, 894.. "m s 144 93.564 10 6 

» Decembe, 81st 1694 0 oe. 8,275,649 13,540 12 4 

» June 80th, 1090 - " 8,1 8.199 237i. € 8 

„ Devceniber Alst, 1895... "m 5,177,438 23,750 8 7 

„ June roth. 1896.. T ui 8,192,074 24,031 18 0 

„ December 8t-t, Ic? 8.r 64,480 25,156 6 9 

„ June Mth, 1897. 8,437,510 401 8 8 

„ D. cember 81-8, 1897 " 8,87, 61 25,472 12 10 

» June noth, 14:8 iv V 8,478,971 96,3 6 16 4 

» December Biet, 1899 8,462,514 26,319 14 10 

» June goth, 1899 es xs 8.54098 20 749 8 0 

» December bit, 1899 .. T 8,412,902 96.197 14 10 

a J. ne wth, 1900. D [E ee 4,169,717 608 2 8 

» Deoenber 8ist, 1900 .. 5,018,442 44.716 811 

n June Sven, 1901 .. T T 5,88. 76 61,018 17 8 
Total since the opening of the line .. 72,719,608 . £559,142 10 9 


Tonr directors report with much satisfaotion that the traffic of the 
line has been steadily increasing during the whole of the half-year, 
and notwithstanding the high price of coal and other materials the 
percentage of working expenses has fallen considerably. The 
extension to Islington is rapidly approaching completion and will, 
it is anticipated, be open for traffic by the end of September next. 
Thesubway at London Bridge in connection with the Brighton 
Railway is nearly finished, and is waiting only for the completion 
of the lifts. In view of the opening of the Islington extension, 36 
hew coaches of an improved design have been ordered and, in 
order to cope with the increasing traffic, arrangements have been 
made to run an additional coach on each train during the busy hours 
of the day. The new engine and boilers at the geueratiug station 
are now nearly rea iy. The engines aud boilers that were provided 
at brash! eye of the railway, although still in good order, had been 
gu ed by improved appliances, aud it was thought better, both 
for economy and efficiency, to replace them by an entirely new 
plant, aud the old engines and boilers have been sold. The original 


cost £10,701, baviug therefore to be credited tó capital and replaced 


out of revenue, the amount has been debited to a renewal account 
whicb, on the other band, has been credited with £2.670, the pro- 
ceeds of the sale, with £1,000 trausferred from the reserve fund and 
£2,00) charged against the revenue for the past half-year, leaving a 


balance of £5,034 to be liquidated out of the reveuue of future half- . 


years. The compauy's Bul, approved by jus proprietors at the 
tpecial meeting in February last, has received the Royal assent. The 
powers for the coustruction of the subway at the Auvel station were 
Withdrawn, in order to facilitatethe passage of the Bill through Parlia- 
Deut. The Euston and Islingtou Bill referred to in the last report has, 
With s large number of other Bills for underground railways in 
L ndan, been under the consideration of a Joiut Committee of both 
Houses uf Parliament, who have not yet isaued their report. The 
arbitrator has yiveu his award in the matter of St. Mary Woolnoth 
Church, iu the furm of a xpecial case, which raises certain questious 
of law t., be determined by the Court. The necessary steps are 
beiug taken to briug the matter to a conclusion. As it will be 
necessary to raise some additional capital to pay off various exist- 
ing loans, aud to provide the additional rolling stock required to 
meet the increasing traffic, the proprietors will be asked to sanction 


the issue of the capital authorised by the Act of this session in the 
form of preference stock, to be raised from time to time as required. 
No further progress has been made by the City aud Brixton Com- 
pany in the raising of the capital for the construction of the line, 
and tbe powers, if not renewed, will shortly expire. A Bill has 
been introduced into Parliameut to extend the powers for another 
year, but it has not yet passed. The piece of this company's line 
between the old station at King William Street and the Borough 
remains therefore still unused. The dividend warrante will be 
posted on the 8th prox.” | 


The British Thomson-Houston Company, Limited. 


Tam directors’ report to be submitted to the sixth ordinary general 
meetiug to be held at 83, Caunon Street, E.C., on Mouday, July 
22ud, at 2.15 p. m., reads as follows: The directors have pleasure 
in subqitting their fifth annual report and statement of accouuta. 

" Works at Rugby.—The erection of the works is proceediug satis- 
factorily, and it is expected to complete same by the end of the 
year. The capital expenditure necessitated thereby was naturally 
not of earning capacity during the year. 


Local Branches.—Your directors have during the past year opened 


further branch offices in Newcastle, Manchester and Cardiff. . 

^ Hamilton, Motherwell and Wishaw Tramways.—The Ro: al Assent 
to this Bill, which was promoted by the company, was given in 
July last. Negotiations are pending for acquiriug lands, erecting 
the necessary buildings, aud carrying out the permaueut way and 
construction of the whole system. a 

“ Chatham and District Light Railways.— An important contract has 
recently been entered iuto for the complete coustructiou of the 


whole system; the various works and building are in active progress, - 
and it is hoped to open the line before the eud of the present fiscal 


ear. 
“ The Cork Electric Tramways and Lighting Company, Limited.— 
Your directors are satisfied that your investmeut iu this under- 
taking continues to be a sound and valuable asset. 
Central London Railwoy —The maintenauce períod for which this 


compauy is liable expires at the end of the present month; the. 


plant supplied by the company has been runniug satisfactorily in 
every respect. 2 $ E 

“ London United and Bristol Tramwaus.—The company has success- 
fully carried out the electrical and other works of these two lines, 
the former being the first in London electrically equipped aud 


successfully running. The latter undertaking covers practically the 


whole of the city of Bristol, and is workiug most satisfactorily. . 


“ Power Distribution.—'T'he company has secured, aud partly ful- 


filled, important contracts in conuection with the power distribution 
scheme on Tyneside. This is the first important case of power 


distribution in this country, and the supply has recently been 


inauzurated, - 


“ Patents.—It will be remembered that this company was successful ` 


in the action brought against it by Messrs. Chamberlaiu & Huvkbam 


for alleged infringement of certain meter patents. An appeal was, 


however, lodged, and is expected to be heard during the present 


month. 


“The profite, after deducting general and technical expenses, dis- 


counts and interest, amount to £41,014 8s. 11d, of which sum 
£13,659 14s. 9d. has been applied, as shown in the profit aud loss . 


account. y a a 
“The available balance is £28,758 2s. 1d., which the directors 
recommend be distributed as follows:? 
£18,000 0 0 to t r cent. dividend on £210,000 ordinary shares fally 
aid. D z 
7,550 0 0 EX per cent dividend on £160,000 ordinary shares as 
caled and pald from time to time. 


2,050 14 6 to reserve, being 5 per cant. of £11,014 8s. 11d. 
1,107 7 7 to profit and loss new account. | 


428.768 2 1 


“The directors recommend that the dividend be paid on July 23rd 
next. One of your directors, Mr. W. B. H. Martiudale, has recently 


resigned his seat on the board, and the vacaucy created has been. 


filled by General Eugene Griffin, a former director of the Company. 
Messrs. C. Burrell, J. Hamspohn, W. A. McArthur, aud J. T. Merg 
are the directors who retire by rotation, aud are eligible for re- elec- 


tion. The auditors, Messrs. Price, Waterhouse & Co., retire, und 


are eligible for re-election.” 


Electric Construction Company, Limited, 


Mn. J. W. BABOLAY (deputy chairman) presided on Thursday last 
week over the eighth anuual general meeting of the above company, 
held at Winchester House. E. C., aud in moving the adoption uf: the 


report, said the result of the business of the year was a het profit of 


£20,449 68. 6d., whereof they proposed to divide £17,165, being 


less than the amount earned by £3,284 68. 5d. The profita, huw- ` 


ever, which they bad to deal with auouuted to £30,018 18a, 2d., 
made up of the profit ou the business of the year he had just 


mentioned, £4,777 1s. 9d. brought frum la t year, aud £4 792 10$. - 


the premium on the issue of 6,390 preference shares. These protits, 
amounting to £30,018 18s. 2d., they recommended should be uppro- 
príated iu the payment of 7 per ceut. dividend on the preference 
shares and 6 per cent. on the ordinary shares, reqniring together 
£17,165; aud, further, that the premium of £4,792 10s. ou the 
preference shares and £5,207 108. out of surplus profits (together 
£10,000) bo added to the general reserve fund, which will then 
amount to £30,000. The interest on loans and debentures showed 
an increase of £3,200, but on the other side of the account there 
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was a new credit for profit on the Madras electric tramways of 
£3,023 19s. 2d. In former years, when the amount standing against 
ihe tramway company was & debt, the interest on it was deducted 
from the interest paid, so tbat the increased interest, charge was sub- 
stantially met by the tramway profits. The general charges showed 
a reduction which was more apparent than real, because part of the 
general charges, which formerly appeared on the debit side of the 
account, had been charged to the work in respect of which the 
expenditure was made, the object being to ascertain as closely as 
practicable the prime cost of their manufactures. The higher price 
of coal diminished the profits by some £750, but this year a benefit 
of £500 from the lower prices now current was expected. They 
would observe no doubt with approval the very substantial amount, 
£5,000, which had been placed to the depreciation account. This 
fund now amounted to £38,000, and had all been appropriated from 

rofits during the past eight years. There was an increase of £800 in 

he maintenance of the works—-£2,943 88. 6d. having been expended 
to keep the buildings and plant in first-rate order. Turning to the 
balance-sheet, the expenditure on the new workshop and plant 
during the year amounted to £15,763 10s 2d. This was in addition 
to £26,250 which appeared in the accounts for 1900, making the 
expenditure upon the new shops upwards of £42,000—an increase of 
£2,000 on the original estimate. He was happy to think that their 
important capital expenditure was drawing to a close. With these 
outlays they might feel assured that the company was provided 
with workshops and tools of the most improved description, to 
enable them to meet the severe competition which they were told 
was coming. The item “sundry debtors ” had increased by £40,850. 
This was largely due to the company’s increased business. Prac- 
tically no part of this large amount of £106,000 was in the nature 
of a bad or doubtful debt. It was largely made up of balances 
retained under contracts for installations until 12 months after the 
plant was running. The work in progress showed an increase of 
over £15,000, which also arose from the large amount of work 
passing through the factories. These three items accounted for the 
increases in capital and liabilities of the company which appeared 
on the other side of the account. They would be pleased to observe 
that their equipment of the City and South London Railway had 
proved satisfactory to the public as well as to the railway company. 
They had heard of no complaints from any quarter, and the best 
proof of the company’s satisfaction was that they had obtained a 
new contract for further extensions. It must also be very satisfac- 
tory that the relations between the board and all classes of the 
company’s employés were thoroughly harmonious. They believed 
that all took a deep interest in the prosperity of the com- 
pany, and the board endeavoured to stimulate that interest by a 
bonus, depending on the net results of the year's business, 
and also by considering in the administration of the works 
the comfort and welfare of the employés as fully as possible. 
With regard to the prospects of the business, they would, no doubt, 
have observed that some newspapers continually reiterate assertions 
that electrical manufacturers in this country were behind the time. 
The only ground they had to offer in support of this assertion was 
that the use of electricity for traction and motive purposes was much 
behind what it was in America. But if this was the case, as no doubt it 
was, the fault did not lie with the manufacturers, as they would under- 
stand when he again reminded them that this company equipned at 
Liverpool the first overhead electric railway in the world, and also, 
10 years ago, the South Staffordshire electric tramways, both with 
complete success. The delay in the use of electricity was duc to 
the vexatious restrictions imposed by Parliament through the Board 
of Trade, and to the reluctance of corporations to allow private enter- 
prise to develop the tramways and lighting of their towns. The 
newspapers ought, therefore, to put the saddle upon the right horse, 
for, so far as he knew, the manufacturers of electrical machinery in 
this country had proved themselves equal to produce any description 
of plant that might be required. In view of these facts, he did not 
think they should give much weight to these jeremiads on the 
decline of British enterprise. No capable workmen were idle who 
were willing to work, and if their exports did not increase at the rate 
they did some years ago, the true explanation, he believed, was that 
the masses of their population had so increased in well-being that 
they consumed a much larger portion of their manufactures than was 
the case 20 or 30 years ago. 

Sir JAMES PENDER, Bt., seconded the motion. 

Replying to questions, the CHAIRMAN said the company had a 
large holding in the Electric Power Storage Company, which they 
were reducing from time to time, and it was not part of their 
business. They would be glad to tender for the London tramways, 
bat he was afraid they could not accept the conditions of the London 
County Council. The L.C.C. wished to come into their workshops 
and make prescriptions with respect to their workmen, which they 
believed would tend to demoralise their establishment. They 
tendered for the Metropolitan Railway Company, but there again, 
financial conditions were mixed up with the contract, and they 
were not prepared to do financial business with their manufacturing 
business. 

The motion was passed, and subsequently a number of amendmenta 
to the articles of association were agreed upon to bring them into 
harmony with the Act of 1900. 


Edmundson's Electricity Corporation, Limited. 


THE fourth ordinary general meeting of the above company was 
held at the offices, Broad Sanctuary, Westminster, on Thursday, 
Mr. J. R. Wigham (chairman) presiding. 

In moving the adoption of the report, the CHAIRMAN said: Our 
profits for the year, after paying interest on the debenture stock 
and after providing for dividend upon the preference shares, 
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'amount with the balance brought forward from last year to £24,980, 


say in round figures, £25,000. Acting upon the suggestion made by 
shareholders at the last general meeting that the directore should 
pay an interim dividend on the ordinary shares for the half-year 
ending September 30th last, they had done so, and the amount paid 
was £4,215 13s., being at the rate of 5 per cent. per annum. They 
now recommend that a dividend at the rate of 2 per cent. per 
annum be paid on the ordinary shares for the half-year ending 
March 31st, making a dividend of 7 per cent. for the year. They 
also recommend that a similar 7 per cent. dividend for the year be 
paid upon the deferred shares, and that, in addition, a further 
£5,000 be written off the good will account, and that the amount of 
£4,000 be placed to a reserve account, leaving a balance of £2,201 
to be carried forward to next year's statement of accounts, The 
steady growth in our profite, I think, amply justifies the directors in 
recommending this increase in the dividends. A much larger pro- 
portion of the capital invested in our various undertakings is now 
producing a return, as will be seen by comparing the amount 
received this year on account of interest and dividends, £11,108, 
with the amount received last year, £4,438. 4 considerable 
portion of our investments have, of course,-not yet reached the 
productive stage, so that still better results may be 
expected from year to year in that respect. Turning 
to the balance-sheet, you will see that a further amount of 
debenture stock has been issued, making a total of £120,000, and 
that the £100,000 of 6 per cent. preference shares, authorised last 
year, had also been issued. On the other side the principal item to 
attract attention is Investments in subsidiary companies,” amount- 
ing to £331,394. This amount has largely increased since our last 
balance-sheet, owing to the completion of many of the works which 
were then only in course of construction, and also owing to the very 
considerable extensions which have been necessary in several of our 
older works. The shares which are held in these various companies 
have all been taken at cost price in the balance-sheet, and a large 
number of shares, which represent the profit made in carrying out 
our contracts, have not been taken into account at all. If our invest- 
ments were taken at par value instead of at cost, the amount would 
be increased by something like £60,000. When these shares are 
realised from time to time they will be available for paying increased 
dividends. As an example, I may take our interest in the Woolwich 
Company, in which we hold about £35,000 out of the total capital of 
about £50,000. The undertaking had grown into a very considerable 
concern, and the Corporation of Woolwich, whose borough has now 
been largely extended, are anxious to take the lighting of the whole 
borough into their hands, and they have made an offer of £80,000 
for the undertaking, which has been accepted, and the necessary 
agreements are being prepared, and will in all probability be com- 
pleted next week. We have over £5,000 of these Woolwich shares 
which have not been taken into account in the balance-sheet, 
and which will be worth about £11,000, and we have about 
£9,000 of similar shares, which have been taken at par, and 
which now will be worth about £20,000. I give this 
as an instance of the way in which our investments in 
these local companies increase in value, and also as. an 
instance of the conservative manner in which the directors have 
dealt with the valuation of their investments. During the past 
year the various stations under our control have made very satis- 
factory progress, both in regard to the number of consumers added, 
and in their increased earning power. New stations which were in 
progress last year have been completed and opened, and are work- 
ing satisfactorily, at Melton Mowbray, Lymington, Montrose, 
Brechin, and at Sandown and Shanklin, in the Isle of Wight. 
Until recently a separate local company has been formed for each 
of the towns which we deal with, but during the last session of 
Parliament we obtained powers for electric lighting in a number of 
towns, and for building electric tramways in two or three of them, 
and all these powers were taken in the name of a single company, 
the Urban Electric Supply Company, which company bas recently 
issued its capital, our company retaining an interest of rather over 
one-third. "The contracts for the erection of the different works 
for the Urban Company, and the management of them when 
erected, will be in our hands for a number of years, and we look to 
this, the largest of our subsidiary companies, to provide us with an 
additional source, from which satisfactory profits for our company 
will be realised." A 
Mr. W. R. Davies seconded the motion, and it was carried with- 


Telegraph Construction and Maintenance Company. 


Sn ROBERT HERBERT presided at the half-yearly meeting of this 
company, held at the offices in Old Broad Street, on Tuesday. He 
said that they were in a position to pay the interest at the rate of 


10 per cent. per annum for the half-year. After referring in very 
appreciative terms of the services of the late Sir Anthony Hoskins 


to the company, and the great loss the board had sustained in the 
death of so distinguished a naval officer, the CHAIBMAN said that it 
would be a matter of gravest consideration where to look for.a 
man to take his place. In regard to the general affairs of the 
company, they were carrying on a great deal of work; the 
factories were working harder than ever, and with the 
improved machinery were turning out the work better than ever. 
The Anglia and other ships were doing their work in full response 
to the work done by the factories, and they hed laid a great 
ved Ages of cable very successfully since the last meeting. At 
the last meeting they informed the shareholders that they were 
constructing a new ship which they hoped would rival the Anglia 


in its capacity for carrying out their service. That work had now . 


made a fair start, and they felt no doubt that in due time—long 
before the necessity for laying the Pacific cable arose next year— 


— 
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that ship would be afloat and in a very efficient condition. 
He referred to the answer given in the House of Commons 
to Bir E. Bassoon by Mr. Austen Chamberlain, stating what 
had been done with reference to the preparations for the 
Pacific cable. The Pacific Cable Board was actively engaged in 
making all the arrangements. 1,500 miles of the route had been 


surveyed, and the Britannia was now engaged between Norfolk . 


Island and Fiji. Some of the cable houses had been placed. They 
would not produce the cable until towards the end of next year. They 


would thus be ableto do it without interfering with the other and - 


more pressing work which they now had in hand. "They would have 
the cable thoroughly constructed in due time. 
A vote of t 8 to the board and staff closed the meeting. 


Electrical Power Storage Company, Limited, 


Tas twelfth half-yearly general meeting of the proprietors of this 
company was held on Thursday of last week, Mr. 
Courtenay (chairman) presiding. 

In moving the adoption of the report, the CHAIRMAN said. that 
after payment of debenture interest, and adding £1,000 to the 


contingent fund, there was a balance of £4,665, which added to the 


amount brought forward from last year gave u total of £4,923 
available for distribution, but of that sum the directors recommended 
asimilar dividend to that which had been paid since 1892, viz., 5 
per cent, carrying forward £432. During the year the area of 
the Millwall works had been materially enlarged, and a fireproof 
building, three stories in height, had been erected for use as 
stores at a cost of £1,300, New labour-saving machinery and 
plant had been provided for the works at a cost of £1,537; the 
buildings, plant and tools had been maintained at a cost of £1,910, 
and a sum of £786 had been written off for depreciation. It would 


thus be seen that everything was being done to keep the works ina ' 


first-rate condition and to secure a most up-to-date plant. They 
were still adding to their contingent fand, which, as they would 
remember, was commenced to provide for any exceptional outlay 
which might occur on account of the company’s numerous 
maintenance contracts. Although those maintenance con- 
tracts had been running since 1891 they had so far never 
had occasion to make use of the fund, and that was un- 
doubtedly due to the fact that they steadfastly refused to 
obtain immediate business by quoting such low maintenance 
rates as must inevitably entail serious loss in the course of a few 
years. He was glad to state that a gold medal had been awarded 
their exhibit at the Paris Exhibition, this being the highest class of 
award given to any accumulator manufacturer. The company also 
had an exhibit at the Light Railways Exhibition which was held at 
the Agricultural Hall last year. The Exhibition was confined 
entirely to industries connected with electric traction, and created 
a large amount of attention among corporations and other public 
bodies interested in that class of traction. At the Glasgow Exhibi- 
tion the company were showing the only electrically-propelled 
automobile exhibited. That had been done with a view of removing 
from pi nda minds the prejudice which had hitherto always asso- 
ciated ugly and cumbersome vehicles with any connected with electric 
traction. They were exhibiting a Victoria," which, complete with a 
battery capable of running it 35 to 40 miles, weighed only 23 cwt., 


and the accumulators were so neatly hidden away, that the question 


was invariably asked “where are the batteries?” The comments 
and notices which they had so far obtained had been most appre- 
ciative; indeed, he might say enthusiastic, and they had already 
received a large number of inquiries for similar and kindred vehicles. 
Considerable attention was still being devoted to perfecting both 
the company’s Faure-King and other like forms of traction 

J, and so far as this country was concerned, they could 
certainly say that they manufactured practically the whole of the 
batteries which were supplied in connection with electrically-pro- 
pelled vehicles, They intended, moreover, to keep well in front 
when the inevitable increase in the demand for automobile 
batteries came, as it must do shortly, and they had there- 
fore, during the year given much time and thought to 
motor car experiments, not only as regards batteries, but 
also in connection with car bodies, frames, springs, chains, tires, 
and systems of controlling. By means of their own electric 
brougham they had been able to collect a quantity of reliable 
statistics and information. He might mention that a company 
which had recently been established in London, and which had been 
successful enough to supply cars to Her Majesty the Queen and 
other notable personages, was now using E.P.S. cells, the company 
having been able to give them a battery occupying the same space, 
and of the same weight, but having an output 60 per cent. above 
that given by the battery of foreign manufacture which came over 
with the original vehicles. New accumulators were continually being 
invented, and new companies formed with the object of exploiting 


them, bat he was pleased to tellthem thatin spite of the increased com- 


petition the amount of business transacted during the past year had 
been greater than that of any previous year of the company’s exist- 
ence. Amongst the larger contracts completed during the year he 
might mention extensions for the Corporations or Urban District 
Councils of the following places :— Wigan, Walsall, Bristol, White- 

ven, Doncaster, ord, Rotherham, Perth, Motherwell ánd 
Ilford, and they commenced the new financial year with work in 
hand for similar contracts suffücient to keep the factory busy for 
some considerable time to come. He thought they might therefore 
congratulate themselves on the position of the company and its 
Prospects for the future, although the keen competition to which he 
had referred left only a small margin of profit. Indeed, they were 
constantly hearing complainta about the very low prices which were 
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at present ruling for accumulators, and that condition of the 
industry demanded continual effort towards economy in production 
and the equipping of their works with the latest machinery and 
appliances. MD o. 
Sir James PENDER seconded the motion. 
The CHamman, replying to a shareholder, said that with respect 
to the new accumulator invented by Mr. Edison, after carefully 


‘studying the matter, they were of opinion that the ascertained 
results would not cause any immediate revolution in secondary 


battery praotice. 
The report. was adopted. i 
The re-election of the retiring directors and auditors having 
been carried, a vote of thanks passed to the board, terminated the 
proceedings. 


— 


Lymington Electric Light aud Power Company. 


THE first annual meeting was held at the works in Bath Road 
recently. Mr. Keppel Pulteney presided. The report stated a 
supply of current was first given from the company’s works in 
December, since which time the supply had been maintained 
uniform and without interruption. The number of lamps connected 
to the mains at the end of the year were equivalent to 1,705 8-c.P. 
lamps. This number had been increased to 3,251 by the end of 
April, and there were now 106 consumers connected to the mains. 
This, states the report must be considered a most successful start 
in a town the size of Lymington.” The balance-shcet (to December 
31st, 1900) shows an expenditure of £11,259 13s. 6d. on capital 
account. The revenue account shows an expenditure of £157 
4s. 10d. and a receipt of £177 8s. 3d., of which £140 represents the 
amount paid for the public lighting. The report was adopted, and 
as the profit on the year's trading does not amount to a sufficient 
sum to pay a dividend of 4 per cent., Messrs. Edmundson's Elec- 
iricity Corporation will, under their contract, provide a further sum 
to allow of this dividend being distributed. 


Eastern Telegraph Company, Limited. 


SIR Joun Worrm Barry, K.C.B. (chairman), presided on Wednes- 
day, at Winchester House, Old Broad Street, over the fifty-eighth 
half-yearly ordinary general meeting of the above company, and, in 
moving the adoption of the report, said he hoped the shareholders 
would consider the report a satisfactory one, as the directors them- 
selves did. They recommended a final dividend of 1} per cent. and 
a bonus of 2 per cent., which, together with previous dividends 
paid, made 7 per cent. for the year. They were able also to place a 
very substantial sum to reserve. The gross revenue for the half- 
year had been £624,000, as against £534,000 in the corresponding 
period of last year—a substantial increase of £80,000. He was 
bound to say, however, that the increase was more apparent than 
real, for the increase in the coffera of the company was to some 
extent at the expense of the South African Company. Under the 
new adjustment they took more from the joint purse than the South 
African Company, whose shares they held. They had received 
extra revenue from South Africa since the war began; but, on the 
other hand, they hoped to see signs of a revived commercial activity 
in South Africa, which would b3 much more pronounced when the 
war was brought to a conclusion. They would prefer to see an 
increased revenue from commercial activity ratherthan from the effect 
of warlike operations. The same remarks applied to China, where 
there had been exceptional disturbances. All the other sources of 
traffic were fluctuating. Upon the whole, he thought they might 
consider the result satisfactory. The ordinary expenses of the half- 
year were £135,000, compared with £128,000, and the increase was 
due to the increased volume of business transacted. The percentage 
of working expenses bore no sigus of increase. There was an 
increase in the staff pension fund of £1,500, owing to the remodelling 
of the scheme for allowing the staff to retire at 55 instead of 60. 
To keep the cables in a satisfactory condition they had employed 
rather more cable than in the previous year, and had put into the 
system 244 knots, as against 107 kuots in the corresponding period 
of 1899. They had placed £205,000 to reserve, which was the 
largost sum ever placed to reserve in one half-year. They must do 
that to keep the company in a stable conditions, for they were 
committed to large extensions in various directions, and although 
they put £205,000 to reserve, they were taking £100,900 from it on 
account of the new cables forming the new route to the Cape. 
They were engaged in the renewal of the original Red Sea cable. 
Their policy was from time to time to draw oa the reserve fund for 
extensions with a view to improving their position as carriers of 
the messages of so large a portion of the population of the world. 
The cable between the Island of Ascension and Sierra Leone was opened 
in April last, and in May the Durban-Mauritiua sectioa of the Capc- 
Australian Cable was laid. They knew that the Estern Exte i- 
sion Company were forward in completing their liuk, and they had 


every hope that before the end of the year there would be com- 


munication between Mauritius and Western Australia, aud that the 
whole system contemplated would be completed about next 
spring. Referring to the Inter-Departmental Committee which was 
inquiring into the whole question of cable companies, the chairman 
said that the company, through its managing director, had given every 
assistance, and they awaited the report with confidence. There 
had been much criticism with respect to the rates for the Indian 
traffic, which were felt to be too high compared with the rates to 
lands more distant. 'The company would welcome a reduction, but 
they had been unable to e them in consequence of existing 
relations with other parties. They had every hope, however, 
that the difficulties would shortly be removed, and that they 
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would be able to make a substantial reduction in the rates. In 


conclusion, the Chairman referred at some length to the question of 
the coding of messages, and showed that 95 per cent. of the 
messages carried by the company were coded. The result of expen- 
sive codes was that merchants sent messages which, when trans- 
scribed, only cost about Id. a word. This was felt by many to be 
a hardship on individuals who wished to send private messages and 
could not afford to do so, and the company were in communication 
with the Indian Government and the Post Office with the view of 
having a code kept at every Post Office, so that a parson might use 
it. The Post Office saw difficulties in the way, but he hoped they 
"would be removed, 


Mr. J, DnxIsOn PENDER seconded the motion, and it was carried. 


Direet United States Cable Company, Limited.— 
The board has been resolved to recommend a final dividend of 38. 
per share and a bonus of 18. per share (both free of income-tax), 
such dividend and bonus to be pavable on and after the 31st inst., 
making with the three interim dividends already paid a total dis- 
trib tion of 3} per cent. for the vear ended June 30th last. and, 
after placing £10,000 to the reserve fund account, carrying forward 
a balance of about £3,432. The transfer books of this company will 
be closed from July 16th to the 30th. 


National Telephone Company.—The directors for the 
half-vear ended December 31st last, recommend a dividend at the 
rate of 5 per cent. per annum on the ordinary shares, transferring 
£85,020 to the reserve fund and carrying £5,693 forward. 


Dublin United Tramways Company.—The directors 
recommend a dividend at the rate of 4 per cent. per annum for the 
balf-vear ended 3¢th ult, carrying forward 43,374. The sum of 
£6,337 has been charved against revenue during the half-year for 


compensation for accidents and legal expeuses connected there- 
with. 


Harrow Electric Licht and Power Company.—The 
annual meeting was held last week at the offices at Harrow, and the 


report of the directors was carried unanimously, aud other inci- 
dental business was transacted. ö 


St, James's and Pall Mall Electric Licht Company. 


The directors have declared an interim dividend for the half-year 
ending Jure 30th at the rate of 10 per cent. per annum on the 
ordinary shares. The amount cf electricity sold for the quarter 
ending Midsummer is returned at 1,115,593 units, estimated to pro- 
duce £19,523, as against 1,035,927 units, which produced £18,172, 
for the corresponding period of last year. 


Central London Railway,—The 12th ordinary meeting 
will be held at the Holborn Restaurant, the King's Hall entrance, 


W. C., on 8th prox., atl pm. The transfer books will be closed from 
25th iust. to 8th prox , inclusive. 


Stock Exchange Notice,—Application has been made to 
the Committee to appoint a special settling day in and to grant a 
quotation to— British Ineulated Wire Company, Limited— £250,000 
4j per cent. 1st mortgage debenture stock. 


e 
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TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Jul 
12th were £574; oorre-ponding week last year, £520: increase, £54. Tota 
to date, £13,162, eorresponding period last year, £12,006; increase, £1,156, 
Miles of track open, 84 


Blackpool and Fleetwood Tramways.—The receipts for six days ending July 
„ 18th were £1,042; corre-ponding week last year, £949: increase, 493. 
Total to date £1.827; corresponding period lust year, 4 I. 770; increase, £77, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
July 12th .were £5,006; corre:ponding period last year, £3,601; inorease, 
£1,462. i 


Central London Railway.—The receipts for the week ending July 13th were 
£6,145; previous week, £06,079 ; increase, £66. Total receipts to date (two 
weeks), £1/,424. Miles open, 6. 


City and South London R:ilway.—The receipts for the week ending July 
14th were £1,872; corresponding week last year, £1,436; increase, £436. 
Total to date, £3,41; corresponding period last year, £2,833; increase, 

. £961. Miles open, 42. 


Dover Corporation Tiamwarys.—The receipts for the week ending July 
18th wrie £774 10. 10d.; correspording week last year, £272 12s. 44d.; 
increase, £1 ord is ']'otal to dare, E.. 2 175. Id.; corresponding pericd 
last year, 46.009 17s 9d.; increrse, 4872 19g. id. Niles of wack open, 8, 
Car miles run. 1401, 6,222; 1900, 5,153. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the werk ending July 
12 b were as follow: D. U. T. Co., electric cas, £4.172 188. 9d.; D D. Co., 
electric cars, £1, U5 1s. 9d.; total, £: , 77 15+.6d.: corresponding w erjod last 
ear— U. U. r. Co., e ec ric car», £3,819 16x 4d.; ditto. horse cars, £8. 14s. 4d. ; 
S. D. Co., electric care, 41, 114 14s. 4d.: total, £5,000 48. 10d.; increase, 
£347 10. Kd.; mgerepate to date, 48,8. 0 les, ed.; agxregate to date Inst 
year, 48,189 1s. 7d.; increase, £441] lia. ld. ‘lhe milenge worked is 45 
miles electrically, ar axainst 44 miles electrically, and two mile» by horses, 

tor the corre-ponuiug period last your, 


rpool Corporation Tramwaya.—Traffi« returns for the Inst fortnieht 
rre £l» 500 18. 2d., an increase of 43,879 vs. Od. over the corresponding 
pri d la-t „ear. The mileage run was 428.979, a.minst 77,97. The 
number of passengers cariied was 4,787,525, against 8,158,266 last year, an 
incr: ase of 1,014.259. 


Liverpool Overhead Railway.—The receipts for the week ending J zi He were 
. £1,100; corresponding week last year, £1,755; increace, £10. Total from 


July Ist to date, £8,497; corresponding period last year, £8,442. Miles open, 
6 m. les 67 chains, . 


STOCKS AND SHARES. 


Wedaesday Evening, 
THE flatness throughout the whole of the Stock Exchange, upon 
which we commented last week, became even more accentuated in 
the early part of this. Violent American selling of the premier 
British security forced the price of Consols to a level which it has 
not reached since 1870. Added to the sales from the United 
States there came more stock from the Continent. Germany sold 
in order to provide money for her sorely-pressing financial needs; 
France in order to raise the necessary funds for meeting losses 


incurred through unwholesome speculation, largely in electrioal 


traction enterprise. A wave of suspicion and distrust has swept the 
Stock Exchange from end to end, and the worst of its effects made 
itself felt upon the investment markets. ry Eg ` 

The season of railway dividends is upon us. First to make ite 
declaration was the City and South London, as we chronicled Jast 
week. It was a quite unexpectedly good one, and for a moment 
the home railway market asked if it were possible that others 
might be like it. But the Brighton and Great Eastern Companies! 
auuouucemeuts changed the hopeful horizon, and down came all 
the railway stocks like a house of cards. Central London Ordinary 
dropped 3, the Deferred 1 per cent., but the other electric stocks 
are unchanged, although no large sales could be made at current 
quotations. Almost the only railway stock to show any firmness at 
allis Metropolitan Consolidated. Thecompany, according to Stock 
Exchange ideas, stands a better chance of success after electririca- 
tion than does the District. The Ordinary stock of the latter has 
fallen to 29. 

In the Supply department, a comfortable rise of §, leaves 
Edmundsou's Ordinary at 53 ex dividend. Buyers came along 
after the meeting the other day, when the satisfactory report was 
supplemented by hopeful auzuries for the future. Beyond this, the 
changes in this market are generally dowuward. Notting Hills 
relapsed 103., regaining the price at which they stood a fortnight 
since. The selling of St. James's and Westminsters has ceased 
after the successful flotatioa of the Ceutral Electric Company's 
D.beuture, upon which a small premium of 1 per cent. is now 
quoted. Tae St. James's dividend is about what was expected. 
Chelsea Debeuture is two points lower, aud the O-dinary shares are 
also a dull market. Charing Cross 4 pet ceut. Debauture stands at 
103, and the Kensington-Kuightsbridye-Notting-Hill stock of the 
same description is a point higher. Brush issues are losing some of 
their recent tirmness; there is 3 loss showa on both Ordiuary and 
Preference. Metropolitan Ordinary and Prefereuce are 103. down: 
“a healthy reaction“ the market calls the decline. | 
National Telephone shares are quiet, but there is some demand for 
the company's senior issues, and the 34 per cent. Debenture stock 
is rather harder. Mr. Austen Chamberlain's reply to Mr. Bartley on 
Monday night, saying that the Post Office telephone service will 
probably be ready for commencement ia October, has not affected 
the shares, and when matters financial begin to settle down a little, 
the wise man will perhaps buy a few “Telephones” at about their 
present low price. They now carry a 5 per cert. dividend just 
declared. United River Plate are better at 5} ex dividend, the 
yield proving attractive to a few speculative investors. 

As regards the Telegraph market, the firmness of Eastern 
Ordinary calls for first notice. This is the quarter for the large 
dividend, and cheques were sent out to-day, Wednesday, for 
the last distribution of 3] per cent., making 7 per cent. for the whole 
year that ended on March 31st last. At its present price the return 
on the stuck to an investor is just about 5 per cent.,—good interest 
even in days like these, when India 3 per cent. stock is officially 
offered at 98 without sufficient applicants being found to subscribe 
for more than one out of the three millions provided. Eastern 
Extension shares retain their last week's advance, but the Debenture 
stock is somewhat dull, and with the present plethora of gilt-edged 
investments paving good yields, the price of this security may 
relapse another two or three points. Globe Telegraph and Trust 
are unchanged on the 4s. 6d. dividend, the same amount as was 
declared at this time in 1900. West African Telegraph Debentures 
have advanced to par, upon inquiries iuduced by the company's 
report. As the total available balance for distribution amounted to 
£52,007 for the year, aud the debenture interest ouly requires 
£7,919, the bouds appear to be well secured as regards their divi- 
dend. Amazon Telegraph shares are quoted at 4, and the Deben- 
tures at 80 have come to a pause iu their upward career. The Auglo- 
American group shows no alteration; tha final divideud aud bouus 
of 4s. failed to influence Direct United States Cable shares, and the 
slump in Yankee rails has produced no appreciable effect upon the 
Anglo-American Telegraph Company's issues. 

Telegraph constructions regained the amount of dividend 
deducted without any effort, the quotation remaining unaltered. 
The Debenture stock of the London United Tramways Company 18 


firm at 1054, but Imperial tramway shares are motionless, 
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| B I. Closing Closing daring 
Present l NAME, 9E Dividends for otation | Quotations week ended 
, beo m er un „ Share} he last three years, | July 100b, Jury lich. July Vinh 
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93900 kms Dic Tega 4 | » | 100 


119,7001| Amason Telegraph 5 be Nos. 1 to 1,260 Red. 100 TM" 
833,70 Anglo-American Telegraph eos ees eso Stock £3 98. 73/6 31 
30885 | Do. do. : 6 r4 Pref s eos doc eee Btock 6 % 6 y 4 6 
arreter Do. do. vid ies T: woe |Stock|18s. 95|£1 78. 5s.25 
. 44,000 | Chili Telephone, Nos. 1 to 44,000. cee Wwe 6 ope 5|3 4 2 $us 
Commercial Cable ». ($100 | 8 8 n 
15994960 Do. do. Sterling 800: year 4 * Deb. Stock Bed. Stock} ... | .. | - 
. 16,000 Cuba Telegraph ees LALJ eve age 10 8 7 % eee 
Do. 10 % Pref. Tr, eee EI 9 ee 10 10 : oes eo 
Ec Diroot 8 . ees eee oes soe eee 5 4 4 % 4 y^ 
do. 10 Cum. Pref. eee eee eee 8 mr) : . 192 — 10 
4000 De do. 44% Debs. aes i eee B0. sbi .. 199 -103% xd|99 — 103 xd 
. 60,7103) Direct United States Cable ss T 20 | 38% | 94% | 34% | 101 — 114 104— 113 | .. 
104. 90010 Direct West India Cable, 44 xy, Reg. Deb. . »» | 100 ce saa . | 99 —102 xd, 99 —102 xdi „ 
12005 . Ord. Stock be MR .. Stock 7 96 | 7 951 7 95 
3h 9 - Pref. Stock eee eee 9 90 100 eos eee eee 
1,432,2682 a 4 % Mort. Deb. Stock Red. Stock 


$0,000 — Australasia, and China Telegraph ...| 10 7 & 7 1 7 K 
$90,000 Do. 4 J Deb. Stock Stock a 


Eastern and Bonth African Tel 4 % Mort. Deb. ME ee 
e pie ae a] 1 
us Pm vee — 
180,337 alle Tgp and den : 1 Pre. vos ae E x: 6195 | 53% 
150000 irent Norten K — | 00 12 0 


Tusci: 

78,000 Halifax and Bermuda Cable, 4j % lst Mort. Debe 100 
‘within Nos. 1 to 1,200, Red. ay 

a do-Buropean Telegraph eee eee eese eee eee 25 RU 96 10 * 10 * 
100,000 London Platino-Brasilian Telegraph, 6 Y Debe. ... — ...|100| .. 


72,680 Montevideo hone, Limited, , Nos. 1 to 72,680 .. Yl ns ai 
86,492 Do. 0. do. 5% Pret., Nos. 1 to 86,492 114 
590,000 | National a Telephone, 1£00690,000 .. 985 ie at 514 H 5 
15,000 6 Y Com. 1st Pref. ... T wo 106 6 6 
15,000 Do. 6 Y Cum. 2nd vis , 10 | 6 6 6 
$50,000 Do 5 Y Non-cum. Srd Pref., 1 to 250,000 5 5 5 5 
2,000,000: Do. 34 ee Stock saa woe Stock] 34 33% | 33 
500,0007 Do. "4 Btock Red... 100 | ... 149 
171,504 Oriental Telephone an le, Nos. 1 to 171,504, £ tally paid .115842, 5 5 6 € 
100,000!| Pacific and European Tel., 4 % Guar. Debe, 1 1000 ..| 10 s |o 
bc 11,839 Reuter's... eee eve ove ie eee 8 b] V 5 % 5 % 
l 3,381 Submarine Oables Tmt eee eee oes ces eee Cert. Tr "T eee 
58,000 United River Plate Telephone ass 516 FT. 
40,000 Do. f do. 5 * Cum. l prot. Nos. i 000 5 eee eee eee 
179,941 Do. do. Dole Debs. ... Stock ‘ise js 
171,000 | West African Telegraph, 5% De 100 ** | „*. 
$0,008 West Coast of America, Nos. 130 800 and 53,001—53,008 2$ | .. nue iei 
160000 Do. "do. 4% Deks., 1—1 e 1000 
307,980 „ h, Ltd., Nos. 1— 1017% 7 € 13? 144 xd) 19$ — 141 
ees 00 Do r^ 5 Debs. ind series, 1906... 100 .. 101 —104 xd/l01 —104 xd 
' do, Deb, Btock Red. ae we | 100 | ... - 


0 West India and i Panama ph, veces tw 10 2 BB] ww |” 
94,569 | Do. do. Cum. ist Pref . 10 eh ea 

. 4,669 Do. E do. 8 Cum. 3n $nd Pret... 10 | .. oe 
. 0000 . Do . do. do. 5 % Debe, Nos to 1,600 100 „ 


— nu- 
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Do... 
Charing Crow ang Strand Elecirclty 8 
Do. Coi 


94 ° 
x Oum. Prel. one TII TII 51— 5t 54— 52 . CE 5] 
| 51— 6} | 5i 51 
b. Stock Bed. ... Stock.. 109 112 107 —110 xd) .. 


City of London “Riectrio Lighting, ECCE 579... | 10 6 $ 47 0 $ 1 — 8 — 9 N 
Do Cum. Pref., 1 to 40,000 10 | 6 6086 124 — 14 124— 13} | 123 | .. 
‘Deb. Stock, 7 124.85 2115) all paid | ... . . 120 —125 xd 120 —125 xd| ... | .. 
Omaty ot Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 10 f. |4%/4%| 8&— 2% | 8Bi— 9 83 * 
do "n Deb. E Pr Certs ia (all pid) i... F e “108 xalt03 —108 xd P» 
i v. pal — eee oes see — — Pr 2i 
Based Bet Corp . Ord. Bhares — .. 5/639 6 * 7 76 m 87 +H = a 
a 'g Cum. Pref. eee cee "T eee TT T s; X aes 
Do. do, 1 1st Mort. Deb. Stock.. 100 | .« | . | . . 0 —107 102 —105 x00 | a 
Kensington and Knightobridge Eieouio, Oru, -ee eS 6j - —. | LIF— 123 | 114— 12 $5 us 
i Do. 3 : do. » nti 4 A v Stock E um x e mr ET E 
, n nm lectric on, Limi T — vee eo eee eee 
De ** Oog do. 4% 1st Me, Dh. Brock m. U. | c | m [eio | 96 ioo | 2| 7 
DM ned 1 85 101 to 62,00. beste |. 10182515 051 6 76 3 8 
$900] ^ ^ Do. Mort. Deb. Stock Bod..." „Stoch... . 94 — 97xd| 94 — 97 . 
6,452 Notting Hill Eisi: hting wee ..| 10/6 7 7 % 154— 16) | 15 — 16 xd is 
| Bt. James's and Pall Electric Light, Ord. *. b [LAR Ul EE 144— 15$ | 14}— 153 | o 
Do. do, 7 % Pret, 30,081 to 40,080 5 7 5 7 * 7 2 — 10 9 — 10 BP as 
Do. do. 3j él Deb, " Red. ioo 87 —10)xd 97 —100 xd... | .. 
Smithfield Market NE Supply, Ord. vane ILLI. 2— Y | .. „„ 
80 ae à Me 4% Deb. We de 100 » dim 2 m e 
a Lol on Electricity u ] ono eee d ! ete ove 
Westminster Electric supply, Bal. 101 to 60,000... «| 5 12 * 13 W 10495, | 118— 194 116 — 121 | 12 | 1H 
. * Founders Shares. Quotations on Liverpool took ie EC 
e in &alerrol hare warrants, a3 dggtiQh 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
"o7, ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 
mr à; = — 5 Joe for login Oloein. ien qim 
‘tena 8 mi. e. , J cris 
2 t 1808. | 1899. | 1900, Highest | Lowest, 
0 00“ Do aa T7 ua Mikal e ea ge . 
pre British Electr}? au c. ee an 6%| 8 %| 9 *|14— 15g |14 — 15. | 154 142 
50,000 Do do. 69 Oum. Prei... 10... . s 12 — 13 12 — 19 | 128 123 
350,0007 Do. do. T Perpetual Debenture Stock ... |Btock| ... | ... | ... |122 —125  |122 —125 | 1243 | 1993 
95 ae une n bee eÁ aes T des : 15 95| 20 Y 15 & 87 r^ 8 — 163 1051 
0, 000 e 0. Oum. Pref. FTT) see eee eee eee eee — — Con ee 
: 90,000 | Brush Elecl. „Ord., 1 to 90, ũ ũ 0- ʒ ũ . 25 7 6 7  ] 1jl— H | M— 11 Hj . 
geek Do. PX Non-cum. 6 es 1 to 98,000 Be 6 6 s : Pa ol i A t ae - 
10010 Do . 4 Y res fd Deb. Ser. . ster . .. 101 104 [99 iea] say] 7 
90,000 | Callender's igi aar ka a N 1-90, 000 : 15 %| 15 Y 15 Y 14 mu j^ y 14] .. 
90,0002 Do. do. 4$ % 1st Mort. Deb. Stock Red ... Stoch “ae .. |107 —111 xd|109 —113 i A 
,297 | Central London Railway, Ord. Stock ... Stock.. .. 193 — 96 90 — 93 | os | 
ence m a n MS ivi oF ead 4 m 92s vee 5 a E — v " iss 
78, . 0. . * ees eee 9 00 T eee eee — — ex [|]. cee 
000 | City and Beuth London Railway — ...  ... «e. vee Stock 23%] 19%] 11 54 — 56 54 — 58 |-5e lo 
87,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 ... oe | LO] .. iu ae 51— 5% 53— B * E. 
54,000 is & Oo., in X 1 beri Nag OE E 3| 692,4 Ii 31— 4 9)— 4 394 ... 
: ort. Beg. , | E EN 
100,0007 £100, and $01 to 110 oo of £50 rod 5 : : Jt p a p p^ 1024 
99,261 | Edison & Swan Utd. El. Lgt., A" . , I = — see 
17,139 Do. do. do. ' u A? Shares, 01—017,139 ... 51 6 7 6 $ "m 2— 3 2— 8 jsi om 
$44,023? Do. do. do. 4% Deb. Btock Red . | 100]... 8 .. | 87 — 89 80 — 85 xd| 81 80} 
100,000! Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 | ... wate .. | 94,— 98 92 — 96 . sed 
112,100 | Electric Construction, 1 to 112,100 ... 258 „ 2| 6 & 6%) 6% 11— 24 1$— 21xd| .. " 
25,000 Do. do. 7 V Oum. Pref., 1 to 25,060... ..| 2| 7 — 2 3 21— 8 xd 2 | .. 
182,500! Do. do. 4% Perp. 1st Mort. Deb. Stoos. iStock) ... T" .. {100 —103 98 —102 xd ... avi 
,000 se (W. E^ Telegraph m PE ‘ee (is m A 14% 145 $ 47 154— 1e pium gs 16 MS 
sooo] Do 4%. d. 4 fort Deb. Book... Stock `” e| porni hos —na | (| . 
50,000 | India-Rubber, Gutta-Percha and Tel h Works oes 10 | 10 %| 16 €$| ... 21 — 32 121 — 22 21 218 
$00,000; Do. do. do. 4 y ^ 1st ort. Deb TI [I 100 eee ove eee 101 —104 101 —104 vee se 
500 Liverpool Overhead Railway, Ord. ... T dus ..| 10 577 38%| 32%) 8$ — 8 81— 8} " 
10,000 Do. do. Pref., £10 paid eae co | 10] 5 5 1| .. i — 133 | 13 — 131 aes 
Rosling, Appleby & Fynn 6 % Cum. Pref. ... ge ive er 155 ES 2 & ae 0 y — 5 A 
$7,850 | Telegraph Construction and tenance ... 995 mallee % 4 128 = ae Ds : 133 105 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 1 ui NN RE: —104 x —104 x 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000... — ..| 5| 8 * 12 7 12 J 10 — 11 |104— 114 | 11 | .. 
20,000 i Do. do. 5 V Om. Prf. Nos. 1 to 20,000... 5 see eee eee — 6 51— 6. ae eve ee 
Waterloo and City Railway, Ord. Stock oe . ov | 100) 8 BZ} 3 Y 8 Y| 91 — 94 91 — 91 T 
l ] : | * 
t Quotations on Liverpool 8took Exchange. t Unless otherwise stated all shares are fully paid. I From Bradford Share List, 
| | LATEST PROCURABLE A uw OF. ipe den ri ge sedare pend . i 
Consolidated Tel Construction and Maintenance, at — Electric ‘ 
Natioval Hlectric Free Wiring, 19/6 paid, 1413. , T. Parker, 410 (tally paid), 18. Pret. ls 9 4.) 10711. 
| e From Birntingham Share List, Bank rate of discount 3i per cent. (June 8th. 1901). 


‘MARKET QUOTATIONS, Wednesday, July 17th. 


bd " ee Copper Sheet ee eo ° per ton £86 A86 . 
a Aola, Walls ee . i 8 si. si ee 9 ea Ro. ee oe pe on 28 ped 
a 3 Oralie . à . per owt. B3j- ee e oe FF Pa kon 4490 220 
2 nl Hr. 55 . . „ „„ „ . pogon) 4X 24. 
e se T Soop " E.G. : 
— ta: E dA | | 2 | iex: OEE) v | e 
27 " : ton 89 ee [7] ee ee ee » = 
St vorder Bef ten 415 415 oe 8 TT od ti p. " 
a Borax 7 pr oc S 5 hIndis-rabber, Para ne. per Id. 8/8 to 8/9 | 8/8 to 8/9 
Bensole . - per gal. 0 80 K : „ ton £18 £18 
x 62K pergal | 5/6 in (Iron, Charooal Sheets -<  .. perton 445 2 
| " Sulphate : per 498 £98 x i ws nb apparent hera per 1 4 
sieh ame. oZ bu n 45 2 1 ½ Berap heavy. S O ino Per en $0.00 % | 90/- 10 Ti 
2 „ Pere. . i: Per n smio | 497 10 „ Wire, galvanised No.8 .. Ber e 60 4410 
« Mathy lated Spirit... peg. 976 s Lead, Engtish In-: . . per tes 411 Sto | 413 138 
a Napb N . 45 ae m 10 Sheet ee ee por ton 418 10 1 i 
a Potash, ue 16/0021) ` per ton AN m Manganin Wire No. 89 pec c ane » m 
d " to s Ss per ton A96 296 ee Mercury ee oe oe ee per Bå. to 9d. 8d. to 94. 
So. bine . I . 1 41. is 4 Mica (in original cases), small .. per Ib. 555 
Magnesia. ton | 44 10 FY P " " „ medium . 82 
2 Salpbate of tol Flowers :- Der ton £6 £6 . d w ., large .. pe o Su cis 
3 Per ton | 46 10 #5 10 p Phosphor per Abr 
„ . „ perton| 8 £5 s p " bars & per ib, | Nee t 17 
68 i (white 70 %) per ton 10 15 810 15 eo p 99 „ siripå per os. 24 1 44 1 
a n ss. . porion] 2 D EE. p Silicium Bronze Wire per Ib. 1044. to 1/0 1084. to 1/04 
| KNEE e r r 
METALS, &o. | 1 „Tm. on. neg un ^en } 
oe ton 4 £294 ee d oe foil . . ee . ye : 
b Aluminium Wi pire — om 211 411 s ^ nre Hos. 1 to 16 Nn. 17 a 
P Babblis’ metal ingots. per ton | 476 to 41% £75 to 8149] .. PU. 1" brand. . per ton] £85 to £65 | £95 to 465 
: be (brased) ee oe per Ib. . ee j Best lee. Ae : per Ib. e 
St wings LEE eo i HL. XH E 
^ ochos! Tubes (brased) .. per Ib, A4. na 12 Jua, 19 tbe ove, *: Parton 45 45 
» ICT . Ber ton "e * ZinoSh'(Viélle Montagne bad.] person| £3810 | 45310 
Copper 1 — 
| G.-P. and Wotks k Messrs, Morris Ashby, Limited =. 
RT a Messrs. G. Boor & Co. 1 Co., Led. m Messrs. W. T. Glover & Oo., 
Aluminium Oo., Ltd Messrs. James Quotations e. P. Ormiston & Bons. 
Quotations 4 Masers, Tos. Botton & Sass — by É Maser. Jackson ATL. xc vugelied by o Masses, Johnson, Matthey & Od LA 
vupplioà by | 4 Messrs, P, eder E Mem Reg O Ye MON Inn d. A9 The Phosphor 0 
. . 2 `~ 7. — M * d 
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CANADA AND STATE-OWNED CABLES. 


Ws reprint a circular letter addressed to various hodies repre- 
senting trade and commerce throughout the Empire, and in which 
the Ottawa Board of Trade urges the advisability of State-ownership 
of submarine telegraph cables. | 
Orrawa, 20th June, 1901. 

On behalf of the Ottawa Board of Trade, the. President and 
Council have the honour to submit the following remarks, together 
with the appendices hereto, on the movement to secure the 
cheapest, the speediest, the freest, and the most effective means of 
intercourse between all the King's subjects throughout his vast 


empire. | 
Representing trade and commerce in the capita? of Canada, the 


Ottawa Board of Trade feels it a public duty incumbent on them to 


take this means of expressing the conviction they have reached that 
all the British possessions throughout the world should be directly 
connected by State-owned telegraph cables under the control of the 
Post Office. 

Such a scheme is regarded by members of the board as an effe 
tive means of fostering trade and stimulating commercial activity, 
at the same time constituting a bond of Imperial unity of 
inestimable value. . 

The. al requires not only that the connecting transmarine 
cables should be under Government control, but likewise that the 
land telegraphs of the several British possessions should be State- 
owned. The land telegraphs of the United Kingdom, New 
Zealand, the Australian States, India and South Africa, are already 
nationalised and administered by the Post Office. Canada is the 
only exception ; bat the transfer of the Canadian telegraph lines 
to the Post Office, together with the laying of a State-owned cable 
across the Atlantic, is, we are informed, under the consideration of 
the Government, and it may be assumed that Canada will not long 
remain the only country within the Empire where the telegraph 
system is not, in the public interest, controlled by the State. 

More than a year ago the scheme of world-encircling telegraphs 
was earnestly considered by this board, and resolutions were then 
pessed pointing out the necessity for establishing the Pacific cable 
as the initial link in such a system of State-owned cables. 

It is a matter of great gratification to the board to know that 
the Pacific cable is now being established, under a joint agreement 
between the Home Government and the Governmente of Canada, 
New Sonth Wales, Victoria, Queensland and New Zealand, and that 
there is every prospect of Canada being connected with the United 
Kingdom at an early date by a State-owned trans-Atlantic cable. 
With these works completed, and the Canadian land lines 
nationalised, the whole distance from England to the shores of the 
Indian Ocean, say at Perth, the capital of Western Australia, will 
be covered by a series of cables and land telegraphs under State 
control Perth is near the 116th meridian east, while it is 244° of 
longitude westerly from London. - Reckoning’ by meridians of 
longitude, therefore, two-thirds of the globe will be girdled by a 
Btate-owned telegraph service, so zoon as the Pacific cable and 
Canadian lines associated therewith xre established as national 


The necessity for connecting India and other British possessions 
in Asis with the Imperial system of telegraphy must, however, be 
recognised. On reference to the papers appended it will be found 
that the Imperial scheme of cables to traverse the Indian and 
Atlantic oceans between Perth and London, embraces the following 
works, vis :— i ; | 

l—Cable from Western Australia vid Cocos Island and 
Mauritius to South Africa, with branches to India and 


Singapore—9,100 miles. : 
2.—Cable from South Africa vid Asce heia and Barbadoes to 
' Bermuda, thence to Canada and e United Kingdom— 
6,600 miles. 


These two sections together make 15,700 nautical miles, while the 
distance from London to Perth by the Canadian route is about the 
tame, the actual distance being a few hundred miles less. Thus it 
will be seen that taking into account branch cables to connect all the 
possessions, half the whole work is already or will shortly 

be accomplished, — - | 
Bince the projected Imperial postal cable service was formally 
submitted to the Secretary of State for the Colonies in 1898, certain 
telegraph companies have-been permitted to lay private cables on 
the sections east and west of South Africa: it may, however, be 
emed hn inamatter which has been correctly described as = 

importance to the British people everywhere, care 

been taken, by those acting for the Štats, to reserve the right to 
185 these cables, whenever in the public interests they may 


. The papers appended set forth the scheme in detail, and furnish 
ample explanations on all essential points. These documents con- 
tain the matured judgment of Sir Sandford Fleming, a member of 
the board, who has given more attention to the subject than any 
man, and in whose views this board entirely concurs. In one 
of these appendices it is pointed out that it was largely owing to 
the action and influence of the Chambers of Commerce of the 
United Kingdom that the Postal Telegraph Service was introduced 
30 years ago in the Mother Country. Similarly, we believe it to be 
in the power of the various bodies representing trade and commerce 
hout the Empire to influence the universal adoption of the 
„Penia: postal cable service, It is with that object in view that 
thisappeal is made. We respectfully and earnestly invite the aid 
aad co-operation of aH "such bodies in bringing to completion “ the 
owning development of the British Post Office.” 


In the name and by the authority of the Board of Trade of the 
capital of the Dominion of Canada, we ask all concerned in this 
Imperial movement to take such action as may tend most speedily 
to nationalise the telegraph system, by land and sea, of the whole 
Empire. . 

We have the honour to be, 
Your obedient servante, 
JOHN COATES, President. ! 
CECIL BETHUNE, Secretary. 


THE ECONOMY OF CONDENSING ENGINES. 
ö By W. H. BOOTH. | 


Ir it were obligatory upon steam engineers to ‘carry full boiler 
pente throughout the stroke, then would the economy due to con- 

ensing working be represented approximately by the ratio 
N : (x + 1) where s is the number of atmospheres of boiler pressure. 
This would represent the maximum economy with a perfect vacuum, 
and the real ratio would be less favourable according as the vacuum 
fell below the maximum. Taking an actual case with steam at 
147 Ibs. and the application of a full vacuum of 147 lbs., would 
increase it to 16177, the ratio of consumption being 10: (10 + 1), 
or 10 per cent. more power from the same strand. If, however, the 
boiler pressure of 147.1bs. represents 12 times the attained vacuum, 
the new economy ratio will be 12:13. A century ago or less steam 
boilers were worked at a pressure of half an atmosphere, and the 
application of vacuum gave an economy ratio of 03:05 + 1*0, 
that is to say, the same steam resulted in the production of 
three times the duty. We have, of course, here neglected the 
modifying effects of cylinder action. Still the principle is clear 
that condensing working results in much greater economy where the 
mean steam pressure is small than where it is large. Thus itis that 
the economy is less where high pressure steam is used than where 
pressures are low. 

But even where there is a mean pressure of 45 lbs. referred to the 
L.P. cylinder the addition of a further 13 lbs. will enable the same 
steam to do so much more duty, and even with high pressure steam 
the mean cylinder pressure is often comparatively small, and there 
will be few cases where condensing will not show a large return. 
In electric traction work particularly the mean forward pressure is 
low. This is particularly marked when compound engines are 
employed, because such engines on a widely varying load are so 
much too large for their mean duty. It follows, therefore, that the 
effect of condensing must be considerable in traction work, 
and that it will give large returns on the capital invested in the 
necessary plant, especially if condensing be provided in the original 
design, and the rest of the plant be made as much less as it may be, 
and so much of the expense of the condensing plant is saved. 

This is obvious, if we consider that with a boiler pressure of 
150 lbs. the mean pressure of a fully-loaded compound engine (i. e., 
fully loaded at the peak of the load) may only be 30 lbs. To such 
an engine the addition of a condenser would mean a very large 
addition of duty from the same fuel consumption. It may some- 
times be noticed that condensing engines on a traction load will 
race at the periods of small load. This is a somewhat common 
fault, and it is due to the fact that the automatic expansion valves 
do not close so far as to shut off steam entirely, and the mean for- 
ward pressure in the engine cannot fall so low as to be balanced by 
the resistance. 

The remedy for this is to arrange the cut-off so as to entirely shut 
the steam admission at no load or light load. If this is done the 
engine can pump up vacua on both sides of the piston of such 
intensities that their difference is just the driving effort equivalent, 
and there is no racing. Similarly for traction work, or, indeed, for 


` any work of a widely varying range, there should be a variable 


automatic cut-off to both cylinders. The reasons why this is advo- 


cated are that when the load is reduced the low pressure cut-off bottles 


up the steam in the engine, and when the load again comes on, the 
engine is full of steam ready to deal with the load. If, on the other 
hand, there is no variable cut-off to the low pressure cylinder, this 
cylinder depletes the whole engine of steam when the H.P. cut-off 
acts, and when load again comes on, the engine is not ready to take 
it up, but slows down until it is again charged with steam through 
the high pressure valve. This reasoning must not be taken to apply 
to engines on steady load, which do not usually require the double 
cut-off because they do not pass through the foregoing cycles of 
surfeit and depletion. It is very usual to find the low-pressure cut-off 
fixed at a little earlier than half-stroke on the ground that the 
point has proved good in many economical engines. This may be 
80, but then most of these fixed low-pressure cut-offs have proved 
themselves good on steady loads only, and for a widely varying 
load there are other considerations than economy alone, and we 
doubt the special value in this direction, except where the load is 
fairly steady. Similarly a throttling engine may show 

results for steady loads, but can hardly be applied to traction loads 
The lag and lead of the effects of the steam already in an engine 
are not perhaps of very great account in high-speed engines, but 
where the American practice of slow speed is adopted we have seen 
the enormous and wasteful fly-wheels that are necessary to deal with 
the speed fluctuation. In half a second there may be such a 
rush of current as to work the circnit breakers of ‘a high 
speed set. In half a second, a slow-speed engine has not made one 
revolution. Hence the need of large fly-wheels, In a high-speed 
engine, in fact, the fly-wheel has got to take care of the variation of 
crank turning moment in a very small fraction of time, for in that 


. fraction the acting impulse of the steam is equated to the resistance. 
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In slow- speed engines it takes much longer to vary the steam 
impulse, and it may happen that this is varied oaly to find that 


after all the change, or the necessity of the change, has been cut out 


by anothér and opposite load variation. Thus, in slow-speed work, 
we have to sacrifice a lot of energy in fly-wheel friction to 
counteract the effects of long cycles in the engine itself, and it 
must constantly happen that a movement of the govecnor will occur 
that varies the steam pressure in a direction contrary to what the 
méan variation would have been in an engine at a much higher 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION (GLASGOW CONVENTION). 


. REFUSE DESTRUCTORS IN COMBINATION WITH 
E ELECTRIC POWER STATIONS. 


Abstract of Paper read by J. S. HIGHFIELD. 
Electrical engineer, St. Helens Corporation. 


In writing this paper the author has found himself in a somewhat 
difficult position. He endeavoured to gain such knowledge as would 
enable him to write of plant other than the one for whose operation he 
is responsible, and so arrive at more general conclusions. He found, 
however, that the knowledge he could gain of other plant was 
exceedingly limited, and so he has kept to his original idea that 
nothing but personal working experience is of any use when writing 
on this subject, and at the risk of narrowing the issue, he decided 
to deal only with the plant whose working he controls, and draw 
general conclusions to but a limited extent. 

It is absolutely certain that in most towns—in all but coast towns, 
there is no better method of getting rid of town refuse than by 
cremation; and the primary object of every destructor must be to 
cremate the refuse in a perfectly sanitary manner. 

In towns having 100,000 inhabitants or more it will generally be 
more economical to have two sites, and in very large towns more 
than two sites, as any saving that can be made by burning all the 
refuse in one large central destructor is more thau counter- 
balanced by the extra cost of carting. In St. Helens there are two 
destructors; the cost per ton of carting to No. 1 is 2s. 64d., and to 
No. 2, 28. 64d.; if all the refuse were carted to No. 1 the cost per 
ton would be 28. 11d. The policy of the Committee responsible for 
the cremation of refuse must be decided very largely by this ques- 
tion of cartage, taking into account the value of the refuse as fuel 
to produce steam for the power station, which value will be treated 
of later in the paper. 

In considering the question of site, where two or more destructors 
are necessary, and where no power station already exists, it is 
advisable to place the largest destructor on a site also suitable for 
the power station, and.to choose this site so that the cartage shall 
not be very heavy from the districts where the refuse having the 
best fuel value is obtained. If a power station already exists afd 
the site is sufficiently large and in a sufficiently favourable position 
from the cartage point of view, then, of course, this is the position 
for the refuse destructor. 


Tue DESTRUCTOR. 


Without the addition of boilers there are certain points that 
should obtain in any really first-class destructor. These points may 
be tabulated :— | | 

1. Forced draught. 

2. A suitable arrangement of duplicate flues. 

3. Quick charging appliances. 

4. Baffling chambers or other devices to prevent dust entering the 
chimney stack. | 

5. Arrangements for quickly and cheaply removing the clinker. 

If, in addition to the destruction of the refuse, steam raising 
on a serious scale is contemplated, it is further necessary to 
provide :— A : 

1. A high-pressure boiler in connection with each furnace, of 
which there must be at least two, one as a stand-by. 

. 9. Bach furnace must have two divisions or cells, one of which 
must always be in full blast when the other is being clinkered or 
charged. - - ; 

3. Bye-pass flues, so that any surplus heat can be sent direct to 
thechimney. ; „„ * 

4. Arrangements to prevent cold air getting to the boiler during 
charging and clinkering operations. EA 

ug Doplieate flues to 01 the furnaces to be worked con- 
tiuuously from week to week, one set of flues being cooled down for 
the necessary periodical cleaning operations. 

Generally when a destructor is used as an adjunct to an electric 
power station, a separate grate is provided so that coal can be 
burnt under the boiler. This is only necessary when it is con- 
templated to steam the boilers without refuse, that is with coal 
only, or when the refuse is of extremely variable quality. The 
writer has never yet used coal to help out the destructor fires, but 
occasionally the refuse is of poor quality and then if is necessary to 
help the destructor with steam from other boilers. He has found it 
a good plan to burn the clinker and ashes from the electric works 
boilers in the destructor when the refuse consists largely of fish or 
paper; by this means he burns these substances in a better manner, 
and gets more steam and also gets rid of a waste product in au 
economical way. f " = 

Referring to the details above mentioned, the most important so 
far as steam production is concerned, is a rapid means of chargi ig 
and clinkering the furnace. " 


* 


The flue as above mentioned must be duplicated or arranged go 
that the furnaces need never be shut down, and the forced draught 
arrangementa should be also duplicated; in short, all the usual 
arrangements made by engineers to obviate a shut down at the 
power station must be made in connection with any destructor 
designed to supply steam to its engines. 

Having noted the above general considerations, it is necessary to 
consider the conditions of steam production from a destructor, and 
the first point is that the steam is produced steadily for at least 16 
hours, and possibly for 24 hours each day. It is not in any way 
desirable to operate the destructor to follow, for instance, the varia- 
tions of a lighting load: if a lighting load only is to be worked, and the 
day load is small, the use of a destructor is limited to the working 
of only a small part of the load. In the case of direct-current 
plant, a large storage battery is a most useful adjunct in this 
respect as in others; it enables the plant load factor, and hence the 
utilisation of the steam, to be greatly improved. 

Ifalighting station only is to be supplied, the remarks above 
as to the addition of an extra grate for burning coal do not apply. 
The correct way to design the destructor in such a case, is to 
erect a boiler considerably too large for the destructor to steam 
alone to its full capacity. When the heavy load comes on, coal 
may be burnt in the second furnace to drive the boiler to its 
full capacity. The writer regards such an arrangement, however, 
as only suitable for small installations; in such cases it would be 
very useful. ö ha | 

If, however, the steam is used in connection with a traction 
station, or a station which supplies energy for both lighting and 
traction, then the destructor steam can be put to very much better 
use, 


— — 


The plant of which the writer has charge consists of two Beaman 
and Deas’ furnaces, each divided into two cells, each furnace serving 


to steam, to its full capacity, a Babcock boiler with 1,470 sq. ft. of . 


heating surface. The forced draught is provided by an 18k. p. 
motor-driven fan, the average pressure in the closad ashpits being 
3 in, the water-gauge. The plant at the power station consists of 
five steam generators of a total output of 1,000 Kw. In addition to 
the steam from the destructor boilers, steam is supplied frem a 
battery of four 30-ft. x.8 ft. Lancashire boilers. The steam ranges 
are designed so that two steam sets, each of 125 Kw. capacity, can be 
run from the destructor independently of the other boilers, or the 


` destructor boilers and Lancashire boilers can supply the whole 


range in parallel; in each machine circuit, a watt-hour recording 
meter is fixed to meter the output from the generator. The usual 
practice is to drive one or both of the 125 Kw. sets from the 
destructors ouly, for a part of the day, and later on when more plant 
is required, to parallel both sets of boilers on the wholeload. ' 

The working this year has been somewhat interfered with from 
the usual causes incident to any new installation; a considerable 
amount of alteration and reconstruction has been done, which bas 
prevented the fullest efficiency of working being attained. . 

It was found that the calorific value of the fuel was distiuctly 
better in the summer than in the winter. The refuse varies some- 
what from day to day, and, therefore, if no other boilers were 
available, it would bs necessary occasionally to use coal under the 
destructor boilers, or to hold a reserve of boiler ashes and clinker 
to use when the calorific value of the refuse was poor. 

The figures relating to 12 months’ working from March 3ist, 
1900, to March 31st, 1901, are as follows“: tx 

From the above figures it will be seen the net saving to the 
destructor department, due to combining the electric works and the 
destructor works, ie £450, less £50 on boiler repairs, and less thc 
interest and sinking fund charges on £1,500 (which represents the 
extra capital cost on the boiler plant above what would have been 
necessary for smaller boiler plant for working the mortar mills, the 
blowing fan, and other plant on the works), which may be taken as 


£90, leaving £310, or 41 per cent. of the total wage bill. The cost 


of cremating the refuse, and removing the clinker, is therefore 
reduced from 2/6:6 per ton to 1s. 11d. per ton. s i 
. It should be noted here that, in addition to supplying steam to 
the electric works, the destructor also supplies steam to drive two 
mortar mills and a steam winch. Ris . 

- Considerable care was taken to prevent dust from the destructor 
getting into the power station; it is almost impossible to do this 
quite successfully, but no serious harm was done by the small amouat 
that did enter. DE 


BRAKING APPARATUS FOR ELECTRIC CARS. 
By A. L. C. FELL, | 
Tramway Engineer, Sheffield Corporation. 
Tax various methods of braking cars on electric tramways call for 
serious consideration owing to the comparatively high speed at 
which ele: trie cars travel through crowded thoroughfares, and also, 
that cars may be safely handled on steep gradients. . On railways, 
a fairly good rail cau always be relied on, but in street tramway 
work the state of the rails is very unreliable. _ - 
Car brakes may be classed under six different. headings, V12 :— 
1. Hand brakes; 2. Friction brakes; 3. Slipper brakes; 4. Pucu- 
matic brakes; 5. Electro-magnetic brakes; 6. Newell electro- 
magnetic brake. vd : 
Hand Brakes.—The best known of these is the link suspendod 
type, the links being set at a slight angle so that gravity will a 
ee 
_ * These figures can be found in our comments on Mr. Highfield's 
paper on another page.—Eps. Exec. Rev. 
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to keep the shoes away from the wheels when they are not in 

ion. The shoe and head are usually of the well-known 
“Christie” pattern, the shoes being retained in the holders by 
means of a pin which can be easily removed when the shoes require 
replacing. The brake beams and equalising brake beams are placed 
with their surfaces against each other, the power lever being the 
fnlerum at their centres. In the majority of cases the brake rods 
are made in one piece, thus avoiding unnecessary swivel joints. 
The link suspension is claimed to give mach freer movement, as it 
does not become clogged with either mud or ice. In the writer's 
opinion there is not any particular advantage to be gained by using 
one particular type as compared with another. The chief point in 
connection with all brakes is that reliable men should be employed 
to fit them on to the wheels of the cars so as to ensure even pressure 
on the wheels. One very important matter concerning the adjust- 
ment of brake rods is not to employ locking nute, as they cause 
serions delay when this work is necessary. The adjusting nut 
should be kept in position by a pivoted claw which can be simply 
thrown back when it is necessary to move the nut. 

The writer has tested various types of brake shoes, and finds the 
"Corning " brake shoe is the best. This shoe, although somewhat 
more expensive in first cost, has been found to last several times 
the life of an ordinary cast-iron shoe without materially affecting 
the wear and tear on the wheels. The main body of the “ Corning” 
shoe is of tough hard iron cast about a soft grey iron core. The 
body of the shoe has a chilled face. The combination of the 
chilled iron body and the soft iron inset makes the frictional 
quality almost equal to that of ordinary cast-iron. The wearing 
qualities of this combination appear to give splendid results. A 
sample of one of these shoes is shown. This ran over 12,302 miles 
on a ronte where the gradients are very steep, viz., 1 in 11 and 1 
in 12, and would easily have run another 1,000 miles before 
replacement would have been necessary. Ordinary hard cast-iron 
brake shoes on another car on the same route only ran for 6,000 
miles before they were worn out. The difference in the diameters 
of the wheels under the two cars was inappreciable. Tests are now 
being made with various types of brake shoes on steel tyred wheels, 
bat at the time of writing comparative results cannot be given. 

Friction Brakes.—On cable cars or on electric cars, where only 
one motor is used, or where a broad gauge is in operation, a friction 
brake can be operated. This consiste of a spool or boom upon which 
a chain is wound, the chain being attached to the brake lever and 
the spool or boom driven by two friction plates operated by the 
driver through the medium of a lever, a slight pressure on which 
"e by the hand or foot instantly applies a very effective brake. 

type of brake acts very rapidly in the cas of an emergeucy ; 


it is simple in design, cheap to obtain and to operate, its only | 


objection being the amount of room required to properly mount it 
on the axle. For this reason, on the majority of tram roads ia this 
country, it could not bà used. 

Slipper Brakes,—This is the most useful type of brake at present 
in operation in England, and simply consists of wood blocks which 
are pressed down on to the rails by means of levers. The levers are 
operated by means of a hand wheel connected by a chain or worm 
gear at either end of the car. The operating hand-wheel is fixed on 
to a tube spindle, which is placed outside the solid hand brake 
spindle. The two spindles are quite independent of one another 
and separate ratchets and pawls are provided for locking them 
independently. It has been found in practice that it is advisable to 
design the slipper brake operating hand-wheel so that it is 
impossible to lift the car off the rails. The framework carrying the 
slipper brake shafting, levers, and slides is fixed to the sides of the 
truck frames. On all gradients steeper than 1 in 20 it is advisable 
to use the slipper brake, and the best results have been obtained 
when the slipper brake is worked as an auxiliary to the hand or 
electric brake. On single lines with steep gradients the slipper 
brake is especially useful as it not only retards the descending car, 
bat also cleans the rails for the ascending cars. 

Pneumatic Brakes.—On several systems in this country pueumatic 
brakes are fixed on the cars, but in the writer's opinion they are not 
satisfactory since they are not always reliable. They require 
complicated and perfectly fitted mechanism to compress the air; 
the cost of maintenance is very high, and the conditions under 
which a street car has to work are unfavourable to success on 
account of the mud, dirt and dust under the car. The air, which is 
compressed, has to be drawn in under very unfavourable conditions, 
aud the dust rapidly cuts up the cylinder of the air compressor. 
The diffeulties in connection with driving the air compressor and 
keeping up a sufficient supply for frequent stoppages, are problems 
which have not yet been satisfactorily solved. 

Fledro-Magnetic Brakes.—One type of this brake consists of two 
cast-iron discs, one of which is fixed to the motor and has a coil of 
wire wrapped round it, the other is keyed to the axle. The motors 
ate used as generators and gradually short circuited through a 
rheostat and the disc coil above mentioned. The discs are thus 
magnetised and braking action is produced from three causes :— 

l Retardation due to converting motors into generators by 
driving them from the car axles on practically short circuit. 

2. Drag due to eddy currents which are set up in brake disc as it 
revolves in the intense magnetic field of the brake shoe. 

3. The mechanical friction between the brake disc and shoe. 

As the braking effect is so rapid, great care has to be exercised not to 
magnetise the disca too quickly, otherwise the wheels will at once 
be skidded unless a very plentiful supply of sand is used. Ona 
Qood mil this type of brake can be used for taking a car down a 
gradient 1 in 11, but it is always safer to use a slipper brake in 
conjunction with the electric brake. In practice it has been found 
advantageous to bring the slipper brake into operation at the top of 
^ gradient and fix it, the speed can then beregulated by the hand or 
electric brake. In the writer's opinion the hand brake should 
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never be used in conjunction with the electric brake, bat, if. the 
former is in use, it should be released before the electric brake is 
applied. | 

The Newell Electro-Magnetic Brake.—This is arranged to act asa 
magnetic slipper brake, the slipper. being made of cast-iron, and 
having coils wound round it. The method of magnetising the 
slipper is similar to that employed to magnetise the disc brake 
described above, but in this case the slipper is drawn down on to 
the rail, whereby a strong braking action is set up. The writer has 
not had an opportunity of practically testing this brake on a road- 
way, but the experiments made at the Tramways Exhibition in 
London in 1900 were very satisfactory. i 

Brake Tests.—Tests have been made to ascertain the best methods 
of, stopping cars under various conditions. Gars were run over B 
marked-off space on a practically level road. The speed was in 
each Case carefully noted, and the brakes were applied at the same 
point in each case. The results are tabulated in the Table. From 
the results obtained and from previous experience it appears that 
for all-round general purposes the hand brake worked in conjunction 
with the slipper brake is the best and most reliable method of regu- 
lating the speed of a car. This is especially the case if the rails 
are greasy, because the wood block thoroughly cleans the rail. For 
emergencies the electro-magnetic disc brake is the most satisfactory, 
but it requires to be applied very carefully, as it is very liable to 
cause skidding. The constant use of electric brakes is not to be 
recommended, because :— 
_ l. They are expensive items, and the wear and tear is very 
excessive. | | 
. 2. When the gradients are very steep, the life of the motors will 


be appreciably shortened, as they will never get an opportunity to 


cool down. 
Brage Tests.—Hand Brake Only. 
Time | ries | travelled | travelled 
Date. saan: ps pers poter Remarks. 
hour. braking. braking 
1901. 5 : 
March 12th | 24$ | 1288 | 461 ft. | 61 ft. O2 in. Rail greasy. 
» 273 | 1147 461 „ 63, 0 „ A 
: 30 | 1048 | 461 „ | 43,,.0 „ 
á 212 | 1468 461 ,, 77 „ U „ ‘i 
s 32 | 983 | 461, | 41,, 0 „ : 
” 212 14°68 461 ” 120 » 0 » »" 
3i 21 | 1116 344 „ 57,0 „ e 
n 22 14°29 461 ” 35 ” 0 ED » 
" 23 14:29 461 ,, 69, 0 „ n 
" 25 | 12°57 461 ,, 32, 0 „Rail dry, 
| : no sand. 
T 28 : 11°22 | 461 „ 31, 0, "M 
April 19th. | 20 14:42 433 „ 49 „ 6 „ 0 
n 20 8:28 243 n. 59 „ O „ ” 
” 195 14˙86 423 ” 54 » 6 ” ” 
! * 
Slipper Brake Only. 
March 26th 27 | 11°64 | 461 ft. 74 ft. 6in. Rail dry, 
à | no sahd. 
" 27 | 1164 461 „ 96 „ 10, : 
3 25 1232 401, 102 „ 6, * 
April 19th ; 20 , 1442 423 „ 132 „ 0 „ i 
„ 20 | 1442 423 „ 102 „ 9% .» „ 
» 15 10°04 243 , 125 „ 0 „ » 
Electric Brake (nly. E 
March 26th ' 25 ' 12:557 | 461 ft. 88 ft. 0 in. Rail dry, 
| i Se WT er no sand. 
ED 23 12:57 | 461 ,, 46, 0, m 
7 181 126 | 34 , | 55, 9 „ i 
; x 26 | 1208 461 „ 73 „ 6 „ " 
„April 19th 22 | 1310 | 423 , 147 „ 0, „ 
t „ 20 | 1442 | 423 , 105 „ 0 „ „ 
t M 12 13:80 243 , 120 „ 0 „ | NP 
t Electric varying. . Electric varying. . 


* Electric full. 


THE CONVERSION OF DIRECT INTO 
ALTERNATING CURRENT FROM THR 
ELECTRO-CHEMICAL STANDPOINT. 


Tux recent work of Simon, Duddell, Peukert, Ruhmer, &c., 
on current variations in the electric continnous current arc 
has, it would appear at first sight, but small direct’ interest 
to the electro-chemist. Still, on more careful ‘examination, 
it is clear that this is not the case, and that it is to. electro- 
chemical science that one will have to look eventually. for ah 
explanation of many of the curious phenomena discovered 
by these investigators. Duddell pointed out that the neces- 
sary. condition for the conversion of direct current: into 
alternating current in the arc is that the = of the arc 
shóuld be negative, that is, with an increase of current the 


—— — E 
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voltage should decrease. This naturally holds good for all 
cases, and every circuit possessing a negative LT can, under 


the proper conditions, be made to act as a converter for 
transforming direct into alternating currents. The bearing 
of electro-chemistry upon this is in the fact that electrolytic 


Turning now to the case of an ordinary electrolytic 
conductor, say, a water solution of sulphuric. acid, we may 


inquire under what conditions will its =~ become negative. 


Tf the current passed through be small in comparison to the 
amount of electrolyte, the warming effect of the former is 


conductors are such with which a negative 8 v is parti- Very small, and with a change of current, therefore, the 
| : : "e resistance is only very slightly changed, and the TT remains 
cularly easy to realise. The designation of 7; * the ' A 
0 


* resistance” of the circuit, and its consequent “ negative 
resistance," is, we think, misleading as a resistance, being of 
the nature of a friction, is by definition positive. The point 


; v à 
now arises, How can a negative Lt come into existence ? 


The simplest explanation would be that, in consequence of 
the increase of current à a, such a change is brought about 


positive. If now the cross-section of the electrolyte be 
diminished and the current density increased, it is clear that 


a point will by-and-bye be reached where the A will be- 


come negative. Of course, exactly where this point will be 
depends on the particular function which connects the 
chemical and physical properties with the temperature ; in 
this case, however the electrolytic mobility of the ions present 


in the chemical or physical properties of the circuit that an depends on the temperature, and also the number of ions. ie 
abnormal diminution of resistance occurs, this diminution From these considerations we are led to the following con- i 
being so large that the resultant resistance, multiplied by struction :—A comparatively thin tube filled with a solution pu 
the increased current, gives a value for the voltage less than of H, SO, in water, and surrounded with a heat insulating e 
its value was before the change of current, ò A, occurred. ^ cover to prevent temperature inequalities equalising out. i. 
A simple calculation will illustrate this. Assume a con- Through this a large current is sent, and on properly sot 
ductor having 10 ohms true resistance; we send a cur- "n u . 8 28 
rent of 10 amperes through it and the voltage fall adjusting this the condition of negative wi should be ES 
over the conductor is 100 volts. The current is now reached 
naea to 11 amperes, and the following cases can be Another, at least theoretical, possibility is offered by 
W mE "EE : 8 working about a point where the number of ions 
121 volts and ä e e suddenly greatly increases with a rise in temperature. 
nne, | A small rise in current, therefore, because of the conse- 
àv 21 491 quent heating, causes a great increase in conductivity and 
ðA 1 dcn diminution in voltage, which, properly adjusted, would also 
2. The resistance remains constant .. voltage = lead to a negative SV we do not think either of these ideas 
110 volts and OA B 
òv 10 has been carried out practically, but a case perfectly analogous n 
Su cq + 10 to the sulphuric acid tube is presented by the filament of the , uh 
| l NN 100 Nernst lamp, with which, as is known, a series resistance is ud 
3. The resistance diminishes to —— ohms Bv m 
11 necessary to compensate for its negative T It is hoped 2x 
. voltage = e = 100 volts that the above considerations may be of help to a clearer 14 
3 understanding of the phenomena; they have also an ae 
* = c0. important bearing on other electrolytic work, to which we de 
ò A | hope to refer at another time. : 
4, The resistance diminishes to less than 9:09 ohms to, ar 
say, 8 ohms € — MÀ Ó——M xn 
. voltage = 11 x 8 = 88 volts ae 
a i. e., ò V = — 12 THE MERCADIER MULTIPLEX TELEGRAPH. m 
. — = —- 12. * . - 
oa THE recent experiments which have been carried out in ur 
. We thus see that a diminution of resistance sufficiently 8 pos brought into some prominence a system s 5 
v EA as been before French electricians for some years The ~ 
great causes the 7 K above circuit to appear as a inventor is Monsieur M. E. Mercadier, Professor at the 
negative quantity. Now as a rule, with conductors of the Superior School of the Post and Telegraph Department of 
first class (metallic conductors), providing they do not France, and a Directeur des Etudes at the Polytechnic School. 
change in shape thereby, with rise of temperature, a rise of The system cannot fail to be of interest to readers of the 
resistance also occurs. With conductors of the second ELECTRICAL REVIEW, and no further apology is needed for 
class (electrolytes), however, a rise in temperature is the following brief account, which is founded on the writings 
connected with a fall in electric resistance, due to the greater of the inventor himself :— 
electrolytic mobility of the ions when hot. As the passage The chief advantage claimed for the Mercadier multiplex 
of electricity in both cases causes a liberation of heat, we see, is the increased capacity which is given to the telegraph 
ceteris paribus, only an electrolytic conductor can give us lines. It is affirmed that upon a metallic circuit such as is 
what we desire. Other effects may, however, superimpose used for telephonic communication, or upon a single line 
themselves upon the above and cause some complica- Which is protected from the induction of neighbouring wires, 
tion. If under the influence of the rise of current, à complete system of 12 transmitters will give an output of 
for some reason or the other the conductor becomes, 900 to 700 messages per hour. Following on this charac- 
for example, shorter and broader, its resistance would teristic there is a considerable economy of expense: first, or 
fall as a consequence. The experiments of Duddel] because of the smaller number of wires necessary; and 3 
demonstrated in a striking manner the extraordinary secondly, because of the comparative cheapness of the appa- E 


sensitiveness of the shape and size of the arc to small 
variations in the current, and it is likely that this 


alone is sufficient to account for the negative x found, 
A 


As, however, it is probable that the conduction in the arc 
ee in character, we have the effect due to this 


ratus employed. As three Leclanché cells suffice for each 
transmitter, the cost of batteries is reduced to a minimum. 
The system can be applied to all circuits upon which it is 
possible to employ a telephone, and in addition, the system 
bein~ based upon the employment of rapid induced undu- 
lat currents, it is possible to utilise the same circuit 

neously for another telegraph system with ordinary 

8 Currents, 2121 11 g 


- 
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her systems of duplex or quadruplex telegraphy 
Pe yy direct connection "between the various circuits 
employed, and this fact causes many difficulties which require 
incessant attention. The Mercadier system first sets out. to 
overcome this diffculty in the following manner :—For the 
| of transmission, use is made of vibrating currents 
only, which, by their very nature, in accordance with the 
law of coexistence of small oscillations, can be superposed 
without confusion, and even cross one another withcut the 
need of employing any mechanism. Farther, all the currents 
of a primary circuit are transformed into like vibrating cur- 


- 


rents induced in other circuits separated from the primary 


by means of insulation. Finally, each circuit is isolated 
from the others by means of insulating material, by induc- 
tion coil wires, relays, and other differential apparatus. The 
system is destined to put into simultaneous relation (fig. 1) 


d 
c: 


p ——— 


a telegraph or telephone line (metallic circuit L I), or a wire 
earthed at either end: first, with the transmitting cirenit C /, 
in which it is possible to produce one or several sets of either 
ordinary currents, alternating currents, or undulatory cur- 
rents of different frequency, by means of some apparatus T ; 
second, with the receiving circuit c 7, which includes the 
apparatus R c, capable of receiving the currents sent out by 
the tranamitting circuit, and using them for the purposes of 
telegraphy, telephony, or some other purpose; and thirdly, 
with the extinguishing circuit C e, of which the 77e will be 
described later, Ga e í 

The relation between the line circuit o 7 and the trans- 
mitting circuit is established by means of the secondary wire 
10 of an induction coil B 7, the a coil of which (1) 
orms a part of the circuit C f, the line circuit itself being 
completed by the wire /I wound on the core n of the electro- 
magnet of a telephone which forms part of an apparatus R d, 
to be described later. 


. The relation of the line circuit c 7 with the extinguishing 
cenit o a is established by means of a second wire fe, 
similar to f], and wound on the same core n. The circuit 
C^ in addition to the wire / e, includes the secondary coil 
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(2) of an induction coil B e, identical with B L, and an 
artificial line L e formed of rheostats and graduated con- 
densers. The primary coils of 5./ and B e, joined. in series, 
form part of the transmitting circuit C f. "FENCE 

The relation of the line circuit with the receiving circuit 
Oris established by means of a differential microphonic 
telephone relay R d, and the secondary coil of an induction 
coil B r. ' 

The relay (figs. 1 and 2) is formed (1) of a telephone, of 
which d is the diaphragm, and n the core of the electro- 
magnet, on which are wound two identical wires fi and fe, 
which can afford a path in either direction for currents 
coming from a single source; (2) of a microphone composed 
of a plate of carbon p screwed to the diaphragm d; of a 
carbon contact c fixed on a metal block m, supported by a 
small flat spring R fixed to the frame of the telephone, and 
isolated from the apparatus by means of an ebonite plate o 
of variable length. A screw v permits the adjustment of 
the coils b ö in relation to the diaphragm of the telephone. 
Two shoulders E x! fix the telephone upon a base s s, which 
is supported by means of a thick rubber tube fi, which rests 
upon two other tubes £ £ fixed upon the platform P Pl. 
This platform further rests upon two rubber tubes T! TI, ard 
carries at one part a metallic groove C. A screw v!, fixed to 
8 8, allows the apparatus to be turned on the tube /! as a 
hinge, in such a way as to regulate the contact between c 
and p, and consequently the sensitiveness of the microphone. 
The rubber tubes serve to isolate the apparatus from 
vibration, | | 

p m is the battery of the microphone; 1 is the primary 
coil of the coil B r of the microphone, and 2 is the secondary 
coil in which the receiving circuit c r is intercalated. 

The system is completed by two graduated condensers ; 
one K / joined in parallel with the line coil BI, and the 
other, K e, joined in parallel with the coil B e of the ex- 
tinguishing circuit c e. It will be seen later that these 
condensers are of considerable importance. 

Finally, the line L 1 (fig. 3) can connect two stations 
possessing the apparatus just described ; and each of them 


can transmit simultaneously or otherwise, by means of its 
transmitting circuit c /,.currents which are in character 
either ordinary, alternating, or undulatory, and which will 
be received by the other station. | 

The system can thus serve a triple function. It will col- 
lect currents of various characters and transform them into 
mechanical energy by means of the telephone diaphragm. 
The system distributes automatically the currents arriving 
from the line, the movement of the diaphragm being repro- 
duced in the secondary coil of the coil B in the receiving 
circuit by means of the microphone and the primary wire (1). 
The system also extinguishes in the relay R d the currents 
produced in the transmitting circuit of the station where the 
relay is placed. These currents arrive in opposite directions 
and at the same time in the two coils B 7 and B e. If they 
are ordinary constant currents they are destroyed, if tliey 'are 
undulatory currents they have the same frequence, and théy 
can even be adjusted so às to have the same phase by means 
of the condensers of the artificial line, 

Such are the general outlines of the system, the nature of 
the apparatus being left undetermined. ^ We will now 
describe the details of the apparatus employed. mE 
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The transmitter is represented schematically in fig. 4 with : 
ita relation to the other circuits. The inventor calls his trans- h 
mitter an elecíro-diapason induciophone, which may be 


roughly rendered as an electro-tuning-fork inductophone. 
Fig. 4 shows only three of these electro-dtapasons, in actual 
use there are 12. The electro-tuning-fork (fig. 5) is a 
tnning-fork kept in constant movement by means of an 
electro-magnet, E, placed between the branches of the instru- 
ment. This electro-magnet communicates on the one hand 


C, Cr. 


seve 
2 


Electric Tuning Forks 


(vilinsulated Screw 
Fira. 4. 


with the pole of a battery, P e, and on the other with the 
metal of the tuning-fork, and so with a steel point, 8 e, of 
suitable length fixed to one of the branches and opposite a 
platinum contact, A e, connected with the other pole of the 
battery. It is unnecessary to describe how this arrangement 
produces a constant vibration. A second point, 8 /, serves 
as a transmitting. point, and is fixed to the second branch of 


 thetuning-fork. It is isolated from the fork by a block of 


ivory. It is connected with the pole of another battery, P /, 
by means of an insulated aluminium wire, f, fig. 5. The other 


Tai 


4 áf 
2 


pole of this second or transmitting battery is connected to a 
plate of platinum, A /, by means of one of the wires (1) of 
an induction transformer, T (fig. 4). | | 
Each time the point, 8 t, kept in movement as described, 
touches a / the battery, P /, sends a current into the wire 
(1) of the transformer. An equal number of. currents is then 
induced in the wire (2) of the transformer. Hence the 
name inductophone. l 


K. N Graduated Condensers 


In fig. 4 a simplified disposition is shown on the left- 
and set, containing the electro-tuning-fork wut die 
(C sharp). The transmitting battery, P /, is suppressed 
and also the insulated screw, and the insulated wire f. The 
two terminals (P /, fig. 5) are connected on the one hand to 
the primary coil r of the transformer T (fig. 4), and on the 
other hand to the electro-magnet E. Thus we get a 
vibrating current derived from the battery P e in the primary 
coil of the transformer. When the resistances of this coil, 
and of the coil E, are nearly equal, 
the intensity of the currents is 


P" | sufficient for the good working of 


the system, even on long lines, as, for 
example, when the battery P e is com- 
posed of two or three Leclanché 
elements of large surface. Further, 
by connecting metallically the terminals 
Relay Peand P f, or the contacta A e and 
A 1 (figs. 4 and 5), the point 8 /, not 
being insulated from the tuning fork, 
if it shonld happen that the point 
8 e gets broken, or the platinum 
A e gets worn, the movement is main- 
tained by the point 8 / and the contact 
A J. There is thus a simplification, 
and in a manner an improvement of 


IK e the apparatus. 
d Finally, each two of the trans- 
Line 2 or £ formers (fig. 4) is connected to 


the transmitting circuit through a 
key m n (fig. 4). Thus if one of 
the keys is depressed, a rhythmic- 
intermittent current is set up in the 
transmitting circuit, and consequently 
in the primary coils, of the induction coils B e and Bl 
(figs. 1 and 4). In consequence, however, of the sparking 
between the pointe 8 ¢ or 8 e, and the contacta a/ or Ae, 
the current would rather better be described as an undula- 


tory current, for the transmitting circuit is never quite 
interrupted. a a 


(To be continued.) 
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BRAKING APPARATUS FOR ELECTRIC. 


CARS. 


Tus M. E. A. paper by Mr. Fell on this subject deals with a 
matter of importance. Cars have grown more quickly than 
have the capabilities of brakes, Even the paltry four-wheel, 
car, which is simply an overgrown horse-car, is immensely. 
heavier than its prototype, and but little has been done to 
effectually brake it. The efforts of the motorman alone 
have been relied on with the result of producing, doubtless, 
a very muscular right arm, but a very poor braking effect, 


whilst for double track cars hand brakes are quite out of 


the field. 

It will be noted that Mr. Fell condemns, and very rigbtly 
go, the use of lock nuts on brake rods, and recommends the 
pivoted claw. We have used this and can endorse his views. 
His appreciation of Corning brake-shoes will perhaps not 
meet with every engineer's agreement. Friction chain- 
brakes are not much approved, unless for wide gauges, which 
allow room for their employment. Indeed, the question of 
car brakes is greatly influenced by gauge. Air-brakes, for 
example, are difficult to apply, even to a 4-ft. gauge car. 

Slipper brakes appear to have an effect beyond what 
accepted theory of friction would lead one to anticipate. 

Obviously, as our autlior states, it must not be possible to 
raise a car off the rail by means of the brake. This, of 
course, is the trouble with a slipper brake, but Mr. Fell says 
that beyond gradients of 1 in 20 it is advisable to use slipper 
brakes. If this be so there are, we fear, a good many daily 
risks of disaster, for there are doubtless many steeper grades 
not yet worked with slipper brakes. Pneumatic brakes are, 
not praised because they are unreliable, The air is drawn. 
in dusty, and the internal mechanism soon catsup. Bat - 
surely it should be possible to draw in air through a suitable 


— 
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filter. We admit, however, the complication of the air-brake 
and the cost of its compression. | 

Sufficient experience has perhaps hardly been, acquired to 
enable a fair estimate to be formed of the electric brake, 
with its two cast-iron discs magnetised by using the motors 
as generators, This, of course, intensifies the wear of gears 
and does not improve motors The author approves the 
Newell electric slipper brake. It seems to us that this brake 
acts on correct principles, for it avoids all chance of skidding 
wheels, and it is a fact that the limit of most brakes is the 
skidding of the wheel, a fault that the disc electric brake is 
very apt to produce. Our readers will note the author's 
conclusions in favour of hand and slipper brakes, and his 
cautious views as to electric brakes, but we can hardly 
suppose he would apply his remarks to electric slipper brakes 
in lolo. If it could be safely devised the best brake would 
perhaps be an electric slipper worked by direct current from 


the trolley wire with an automatic emergency to act if the 


curreut failed. We fear that the uncertainty of the current 
or the certainty of de-wired trolleys puts a stop on this. 


— 


REFUSE DESTRUCTORS IN COMBINATION 
WITH ELECTRIC POWER STATIONS. 


— 


AMONG the papers read at the Convention of the Municipal 
Engineers’ Association at Glasgow, is one on the above subject 
by Mr, J. S. Highfield of the St. Helens Corporation. 

Mr. Hightield is eminently fitted to express an opinion on 
this subject as he has had under his control at St. Helens a 
destractor working in combination with an clectric lighting 
plant. 
In his opening statements he says that he has endeavoured 
to gain such knowledge of other similar plants as would 
enable him, by comparison with the results obtained under 
his personal observation, to arrive at some general conclusions 
inthe matter. Unfortunately, however, the information he 
was able to obtain of similar plants was exceedingly limited, 
aud he was, therefore, obliged to confine himself to the con- 
clusions arrived at within his own personal experience. 

Mr. Highfield obviously writes impartially, and his 
failure to obtain information as to the working of refuse 
destructors combined with electric generating plants is 
significant. We have from the first consistently maintained 
that the heat value of refuse must of necessity be so 
nureliable and so variable as to render refuse altogether 
unsuitable as a fuel for any such purpose as the generation 
of electrical energy for lighting or traction. Mr. Highfield 
comes to very much the same conclusion, he says :—** The 
primary object of every destructor must be to cremate the 
fuse in a perfectly sanitary manner." And again in con- 
clusion, he gives it as his opinion that “in certain cases 
where a suitable site for a destructor and electric works 
euste, and where the works are not too large, combination 
could be usefully made when a traction or other good all-day 
load exists. For very large works, or for a station which 
only drives a lighting load, there are in many cases instances 
Where there is an economy value in the combination.” Mr. 
Highfield farther points out that without desiring to 
“eneralise on this subject, he considers it better to use a 
destructor furnace to drive mortar mills or other machinery 


on which the calls are not so exacting as on an electric light 


plant, 

As Mr. Highfield is responsible for the working of a com- 
bined destructor and electric light plant, his position as a 
critic 18 naturally an invidious one, more especially as the 
plant has been erected by the Local Authority. At the 
“me time, the words quoted above, coming from such an 
authority as Mr. Highfield, are certainly very significant. 

Mr. Highfield also refers to the question of the dust from 
destructors getting into the power station and causing 
trouble with the machinery. He says that in his own case 
he has been able to avoid any serious trouble, but from an 
engineer's point of view, it is difficult to conceive anything 
Dor Irritating than to have in close proximity to electric 
lighting machinery a process, the invariable result of which 
8 to make dust, 


Adverting for one moment again to the question of the 
heat value of refuse, Mr. Highfield’ states that he finds the 
calorific value of the refuse distinctly better in summer than 
in winter. This is contrary to thé usnal experience, and 
serves but to accentuate the extreme unreliability of refuse as 
a fuel, and the truth of what we have repeatedly contended— 
that the results given by refuse in one district are no criterion 
whatever as to what can be obtained from refuse in any other 
district, E ME 

Mr. Highfield gives figures relating to 12 months' working 
of his destructor from March 31st, 1900, to March 31st, 1901. 
Such figures as these are of great value, and we reproduce 
them below. We have always expressed the opinion of tlie 
utter unreliability of eight or nine-hour tests of refuse 
destructors, and we have contended that the only way to get 
useful information regarding the performances of destructors 
is by tabulating the results for a period of at least six months, 
but preferably for a year, in order to bring into account the 
variation in the quality of the refuse during the various 
seasons of the year. 


FIGURES FOR ONE YEAR’s WORKING OF A Two-FURNACE REFUSE 
DESTRUCTOR, . 


Total for year. Average per week. 


Weight of refuse burnt 9,775 tous . 31838 tons. 
Electric energy used to drive | 

fan and other motors 70,000 units 1,346 units. 
Units generated by steam ... 365,000 „ 7019 „ 
Wages on burning £750 . 414 88. Gd. 
Wages on repairs e. £86 . . £l 13s. 1d. 
Total wages bes 4. £836 £16 1s. 7d. 
Weight of clinker produced 3,900 tons 75 tons. 
Value of mortar sold... .. £221 Us. 8d. 44 58. 2d. ^ 
Value of electric units gene- m 

rat.d at ‘3d. per unit gene- 

rated 995 i £450 48 13s. 1d. 

Averages per ton of Lefuse Burnt, 2 2 

Units generated ... es - a de Ur oie Gh uer. BO dus 
Units used on works 105 ae bs sd X 
Cost of burning (including, wages, light and power .. 221d. 
Cost of repairs (wages and stores) T ies m 3d. 


Total cost of destruction ; via ix bos T" 
Cost of removing clinker not otherwise uscd m sag? See 
Total cost of destroying refuse and removing part clinker... 


The performance of these destructors from a commercial 
point of view is distinctly good. About 10,000 tons of 
refuse were burnt, and as a net result the cost of doing this 
and of removing the clinker was reduced from 28. 6-td. per 
ton to 1s. 11d. per ton, and it should be remembered that in 
addition to supplying steam to the electric works the 
destructor also supplied steam to work two mortar mills 
and a steam winch. | | 

The discussion that followed showed clearly that a more 
correct impression of the value of a destructor as a steam 
raiser is prevailing among engineers and others interested in 
the subject. None of the speakers expressed any of the 
views that, used so frequently to be heard not so very long 
ago on this subject. In fact, the bubble has been pricked 
with the usual result, namely, that nothing has been found 
in it, and we venture to hope that before long it will be 
universally recognised that the work of a destructor must be 
looked upon from a sanitary and not from a commercial 


point of view. 


ELECTRIC MOTOR CARS AND TESTS. 


By RANKIN KENNEDY. . 


ELECTRIC traction by storage cells seems to hang in the 
same backward condition, Strenuous endeavours have been 
made on the Continent of Europe to work tramcars by 
accumulators, the results, however, have proved that tlie 
system is too expensive in first cost, in electrical energy 
consumed, and in maintenance: these three items have 
proved too much for it in competition with the cheap and. 
ready trolley wire. | . 
Still there remains the road traction where no trolley 
exists, or is likely to exist ; the propulsion of light vehicles 
for rapid transit over short distances, such as are covered by 
horse traps for business or pleasure, is a problem into which 
expense does not enter as the determining fuctor, for the 
competition i8 against other equally expensive motors. | 
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Those engaged in this branch of electric traction bave 
little to show for their efforts; hitherto inquiry into actual 
results of experience reveals no exact knowledge of the 
subject. So that whether the obstacle to progress is due to the 
battery, the motor, the gearing, or all the lot, one cannot say. 

The test so often paraded as a wonderful result, is often 
only a ridiculous run of so many miles. 

A car is fitted out by some parties interested in a battery, 
or in a motor, or in some new gearing. It is got into first- 
class ‘running condition, full charged, and run till its very 
last kick—result, 50, 60 or 100 miles with one charge, 
a result we are expected to accept as a marvellous performance, 
and it may be so considered by ** the man in the street.” 

But engineers look upon such performances as of little 
value to prove anything whatever. There are, of course, 
never any data given, no measurements of power expended 
or anything else. l 

Moreover, only a few enthusiastic monied people would 
ever for a moment contemplate returning to the old-fashioned 
highway road travelling of stage coach days ; over such long 
distances, these long run performances of motor cars are 
demonstrations of endurance of material and workmanship 
(and of the motor driver), only if kept up long enough, 
which they never are. 

What is required to be demonstrated is a car for handy 
work in and about town and for short excursions, always 
ready and fairly free from ailments. 

In designing an electric motor car, we, of course, adopt 
the best motor, and the best gearing, and the best accumulator, 
if we can, and the question arises as to how we can ascertain 
which is the best; so far as the motor and gearing are 
concerned it is not difficult to arrive at an opinion of these 
if we are allowed a few simple experiments with them. 

It is not, however, so easy to judge of the battery, 
although it should be easily tested, as follows :— 

First, every battery has a certain capacity; a certain 
amount of energy which it can give out after each full charge 
and no more, this capacity should be found by accurate 
tests. It is often given by the makers and as often over- 
stated where traction cells are concerned. 

Secondly, the battery should be weighed all full connected 
up, and the ascertained capacity divided by the weight will 
give the capacity per pound weight, a figure of merit for 
any battery. 

These tests determine which battery will vive the greatest 
power for its weight, and, other things being equal, must, of 
course, make the longest run with one charge; it is not 
necessary to put it on a car to prove this axiom. Hence 
the foolishness of the long-distance runs as tests of a car. 

A battery may, however, give the greatest output per 
pound of its weight and yet cost too much in upkeep, we 
must therefore, make a test to ascertain the cost of main- 
tenance, The cost of energy may be taken as the same for 
nearly all cells ; it is in renewals of plates that cells differ so 
much. 

This test can only be made in time by regular running 
under careful observation. Keeping a careful record of 
energy put into the battery, and energy taken out, the 
rates of discharge and the rates of charge, length of runs, 
und soon. The car should be first tested to find the power 
absorbed, by tlie motor, the gear, and the car, and these 
figures given with the others. The power taken on a known 
incline, should also be measured, also power on a level road 
with full load. It is necessary to obtain these data to know 
really what the battery has to expend in the work ; without 
a knowledge of these easily ascertained facts no battery can 
be judged. 

Every battery has a limited rate of discharge beyond which 
it cannot be worked without damage, and nearly every case 
of failure is due to the habitual running of cells over the 
safe limit of the rate of discharge. These car tests will 
determine the rate of discharge required for any given car, 
and the battery must be supplied to work up to this required 
rate, otherwise it will rapidly break down. 

This is well known among battery people, but it is to be 
feared motor car people pay little or no attention to the 
point of utmost importance. N 

This point of carefully testing the car to ascertain the best 
rate of discharge required of the battery for it cannot be too 


strongly urged. 


Having chosen the battery of greatest output per Ib., 
and of proper discharge rate for the car, the next thing to 
do is to keep count of expenses for renewals and repairs over 
a period of time, in careful use under close observation by a 
competent observer. | 

A cheaply made plate, of course, will tell in favour of one 
even if it is less durable. In this way cost of maintenance 
per car mile will be obtained. 

It may be said that in practice the battery will require to 
stand all sorts of rough usage: that may be, and the owner 
who roughly uses his battery will require to pay the penalty 
just as he would if he roughly used his horse. What we 
want to know, is the cost of upkeep under ordinary intelligent 
care, not what amount of abuse a battery will stand before 
breaking down. 

Al these points are of far more importance than the 
results of a senseless lonz run drive, such as we are treated to 
80 Often. 


CURRENT SPECIFICATIONS. 


SUMMARY. 


Extent of Contract.—Supply and delivery of one hundrel car- 
bodies, trucks, and electrical equipments to comply with spcci- 
fication. : 

Division of Contract.—Otfters may be sent in either for car bodies, 
trucks and equipments, or for complete cars. 

Car.—To be of double-deck type, to scat 22 passengers inside, and 
29 outeide, mounted upon standurd four-wheel trucks. 

Gauge of Line.—4 ft. 

Truck.—To be standard four-wheel truck with 6 ft. wheel base, 
complete with hand brake. 

Trolley Pole.—To be of swivelling-arm type, 14 ft. long from 
centre of trolley wheel to centre of supporting standard, 

Motors.—T'wo 30-H.P. four-pole traction motors to be supplied 
with each equipment. 

Temperature Test.—Temperature rise not to exceed 130° F. 
after one hour's run at 55 amperes. 

Ocerload Test. To withstand 100 per cent. overload for one 
minute after machine has been running for one hour at full load. 

Ejhiciency Test. — When two motors coupled together through 
their own gearing and run one as motor and one as generator, 
combined efficiency measured electrically at full load not to fall 
below 76 per cent. 


Flashing T'est.—2,000 volts maintained for five minutes on all 
insulated portions. 


Controller.—'To be of series parallel type fitted with rheostatic 
working and emergency brake. 

Date for Completion.—Car bodies, two per week, commencing 
July 1st, 1902. Trucks.—50 during April, 1902, 50 during 
September, 1902. Electrical equipmenta.—25 on June Ist, 1902, 
25 September lst, 1902, 25 December 1st, 1902, and 25 March 1st, 
1903. 

Penalty for Lute Completion.—£10 per day per section. 

Terms of Payment.—90 per cent. as soon as possible after 
delivery of each 25 or larger lot, 10 per cent. after six months 1n 
case of car bodies and trucks, and 12 months in case of equipments. 

Period of Maintenance.—Car bodies and trucks six months, elec 
trical equipments 12 months. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Standard 
rates to be paid, see comments. 

Arbitration Proposals.— Unsatisfactory, see comments below. 

Date for Receipt of Tenders.— July 31st, 1901. 


The specification is signed by Mr. C. J. Spencer, the 
general manager to the Corporation tramways. It is a sign 
of the increasing importance of tramway work in this 
country to find orders for quantities of not less than 100 
cars at a time being placed. 

The whole of the cars are to be of similar type, double- 
deck, suitable for 51 passengers each, and to be mounted 
upon standard four-wheel trucks. The wording of the 
Specification as to the requirements of the purchaser are very 
clear, no special makers of any parts of the apparatus to be 
supplied are specified, and there should be little difficulty 10 
meeting the specification with standard manufactures. 

The motors, two of which are required for each car, are 
rated at 30 H.P.; they are to be of usual traction type, and 
definite tests as to temperature rise, efficiency and overload 
capacity are to be applied before acceptance. The con- 


trollers are to be of the rheostatic type with both working 
and emergency electric brake, and the lightning arrester an 
canopy switches of usual type. 

The dates upon which delivery of the car bodies, trucks, 
and equipments are required are clearly given, the dates for 
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different quantities falling between April, 1902, and June, 
1903, and should these dates not be adhered to, a penalty of 
£10 per day per section will be enforced. The terms of 

vment are satisfactory, and the successful tenderer must 
undertake that he will pay during the period of the contract 
not less than minimum standard rates of wages, and that he 
lias done so for a period of not less than three months, 

This seems a fair stipulation; it guards the Corporation 
from any possible imputation of dealing with firms who pay 
excessively low rates of wages, and yet does not unduly 
interfere with the rights of the employer in respect of free- 
dom to treat direct with his employés, without the interven- 
tion of third parties. In case contracts for parts of the 
work are placed abroad, it would be necessary in interpreting 
this clause to make allowances for the differences between 
British and foreign labour conditions. | 

The principal point to which exception should be taken 
hv tenderers is the absence of an arbitration clause. All 
disputes are to be referred to the tramways manager, and 
his decision is to be final and binding upon both parties. 
This we consider very unfair, for reasons which from time 
to time we have fully stated, and we strongly recommend 
that stipulations be made in all tenders for the inclusion in 
the final contract of a clause similar in purport if not in 
words to that agreed upon between the representatives of 
the Municipal Electrical Association and the Electrical 
Plant Manufacturers’ Association, as embodying the prin- 
ciple of the final settlement of disputes by an independent 
third party. N 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 
Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


—M 


1394. “Improvements in electric switches electrically controlled." C. 
vox and H. J. CREFFIELD. July Ist. 

wy, “A new and improved system of wireless telegraphy by means of 
stationar? electrical waves." R. SCHARF. July Ist. 
ecu “ Process of insulating conductors." C. E. Woops. July Ist. (Com- 
plete.) 

13,55. “Process of separating the matrices from galvano-plastically pre- 
cipitated metals.“ C. E. SrkiNwEG.. July lst. (Complete.) 

13367. "Improvements in electric furnaces for dental and other purposes." 
R. Winter and V. ParrreNHEDM. July Ist. (Complete.) 

1431. "Improvements in method of and means for tandem connecting 
^ ynehronous alternating electric current motors." E. DANIEL&ON. July Ist. 

13,373, "Improvements in alternating electric current induction motors.“ 
E. DaxnLsox. July Ist. 

13,402. “Improvements in self-exciting alternating current dynamos." M. 
Larova, (Date applied for under Patents, &c., Act, 1883, Sec. 103, December 
inh, 1900, being date of application in France.) J uly Ist. 

13,410. “Terminal block or pillar for connecting electric conductors.” 
J. rab. July and. 

19,411, “Improvements in surface contacts for electric traction in streets or 
toads," C. RaLMON and H. J. CREFFIELD, July 2nd. 

19 5 “Improved holder for electric incandescent lamps.“ G. WALLACE. 
i 15 “Improvements in the method of and means for electrically controlling 
Tea of actions at a distance through a single conductor.” J. GARDNER. 

13,449, “Machine for producin rforated telegraphic paper." G. H. 
Haxe, July 2nd, (Complete.) SET TNT indi 
i “Improvements in electrical interlocking apparatus for railway 
Uraa Tue WESTINGHOUSE BRAKE Company, LIMITED, and E. pE M. MALIN. 
eH "Improvements in electric railway with overhead conductors.” 

11905 pos Ricnanb. July 2nd, (Complete.) 

hy PEEL ‘lectrical work ° 1 : i £ " 
Browy, July 8rd, men's time checking clock.“ C. T. Mason and S. R 

"a , Improvements in electrica’ cut-outs.” W. H. Evans. July 8rd. 
energy e ui provements in and relating to the transmirs‘on of electrical 

15 a ki H. Lake. (N. Tesla, United States.) July 3rd. (Complete.) 

Joly Brd Improvements in plates for electric accumulators.” D. TOMMASI. 
IND, 1901 (Date applied for under Patents, &c., Act, 1883, Section 103, January 
gee 55 date of application in France.) 
57. ( mprovementa i B : . 57 P 2 
i ani. Complete.) in electrical fuses for high tension." P. LoEscHER 

4.5 u . 

TE S s improvements relating to electro-mechanical regulators.” J. L, 
10g, 5 105 ard. (Date applied for under Patents, &c, Act, 1888, Section 

13395 "ss. 1900, being date of &pplication in France.) 

TIENI apparatus for holdin t leph b t 
which i g payer for use on telephones by means o 
mem mar be readily recorded," B. CIE n. July 4th. 
Tl. Hoo roe menta in push switches for electric bells." TRE BRITISH 

1 t STON Co., Listen, and A. S. Cusitt, July 4th. (Complete.) 
and oth. provements in the methods of securing and sealing electricity 

er mete g.“ W. C. Bvanpy July 4th 

18,640, Im iy Bus . July 4th. 

Jaly gth, Provements in secondary batteries.” J. Burraup and A. TAVIAN. 


13,64, „An; 
France.) 100 eee electrical resistance." H. H. LAKE. (G. G. Poncelin, 


655, « Improveme 
Bor nts in or relatin i vices.” A.J. 
"Lf. (J. M. Le Gall, P Medis un y (p Piece illuminating devices.” A.J 


“Improvements in el » 
ALL WPANY, Limite. J i a a cells" J. RascHEN and THE UNITED 


13,663. “Improvements in telephone transmitters." E. B. FAHNESTOCK, 


July 4th. (Complete.) 

18,665. “Improvements in holders for Nernst lamps." 
G. S. RAM and Nernst ELECTRIC LioHT, LrMITED.. July 4th. 

13,666. ‘Improvements in lampholders for electrolytic lamps." 
Drake and Nernst ELEcTRIC Lidhr, LIMITED. July 4tb. 

13,723. “ Improvements in life guards for electric cars and other gelf-propelled 
vehicles.“ A.HovrE. July 5th. 

13,732. “ Method of and apparatus for effecting electric traction on ADM 
C. D. ABEL. (La Société Anonyme pour la Transmission de la Force par l'Elec- 
tricité, France.) July 5th. 

19,738. “ Improved means for preventing sparking at the collector of dynamo- 
electric machines," A. HkvLAND. July 5th. 

13,7147. “ Page printing telegraph.” G.Mvsso. July 5th. (Comp:ete.) 

13,802. “An improved trolley for electrically-driven tramenrs and tbe like.“ 
B. J. B. Minus. (L. Chapais et Cie, France.) July 6th. 


E. G. SHEPPARD, 


B. M. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


20,607. ‘“‘Eleotric igniter for gas." H. von Arnswaldt. Dated October 12th, 
1899. The ignition ix effected by the incandescent wire of an electric torch, 
which is so constructed that the parts may be readily taken to pieces foe 1cpair 
aud renewal. The apparatus ia described with reference to drawings, and is too 
complicated for purposes of abridgment. 6 claims. 


20,544. ''An improved electric belt.“ R. Bowman. Dated October 18th, 1899. 
Bells suitable for use in mines nre contained in a waterproof casing, and the 
hammer projects through a stuffing-box packed with a flexible diaphragm. The 
rod of a switch for converting the bell from a repeating to a single-stroke one 
passes through a similar stuffiing-box. 5 claims. 


20,687. ‘‘improvements relating to electric railway conduit systems.” H. 8. 
Maxim. Dated October 13th, 1899. The body of the conduit is a shallow 
trough-shaped rolled or other section, and the slot-rails are made with depend- 
ing langes to flt on its edge, the inner flange being the deeper of the two. 
They are secured by pins or bolts which may be rendered more accessible by 
marking the adjacent sets or paving blocks and making them removable, or 
forining a passage through them. This passage may be lined and filled with 
sand. A channel or recess in the top of the slot-rail receives paving blocks or 
material, and some of the blocks may be cont, ined in a metal casing to render 
them more easily removable. The lengths of the conduits and slot-rails are 
joined by fishplates. The conductors are of channel-section secured on 
T pieces held on an insulating car on a shank which is made in two parts con- 
nected by a metal sleeve squeezed around the meeting ends, insulating 
material being interposed. The shank may be screwed into the bott um part of 
the conduit, or held on its side. Or the shank may project through tbe side of 
the conduit, ani be held by an insulator under & removable paving block. Or 
n rod of wood soaked in paraffin is clamped at its centre on the side of the con- 
duit, and holds a conductor support at each end. Loose drain pipes, preferably 
flanged at their tops and trapped below, are placed in the conduit at frequent 
intervals. Transverse plates, which may be corrugated, are disposed in the 
foundation so that their inner ends lie under the conduit and their outer ends 
under the rails, to which they may be secured, and tie-bars connect the rails 
and conduit. At the points, the meeting sides of the conduit are partly 
removed, and as they diverge the sides are clamped by blocks and distance- 
pieces. MH claims. 


20,615. ''An improved electric safety apparatus for lifts and elevators." J. Bush 
and Á. D. Jenkins. Dated October lth, 1899. This specification is too com- 
p.icated for purposes of abridgment. 4 claims. 


20,666. ''improvements la explosion motors." 8. Riobard. Dated October 
14th, 1894. Governing: The exhaust is throttled in four-stroke cycle engines 
when the speed is excessive, and a smaller charge is consequently drawn in on 
the following suction stroke, Igniting: Two-cylinder engines have ins: lated 


plugs connected to the ends of the secondary circuit of an induction coil, so 


that when the primary circuit is closed by & cam sparks are produced in both 
cylinders between the p'ugs and the mass of the cylinder. In engines with 
cranks at 156, however, the plugs are alternately short-circuited by a cam to 
prevent them from acting at the wrong time, 3 claims. 


20,678. ''An Improved electric switch.” R. J. Houghtos. Dated October 16th, 
1899. Switches for heavy currents, such as are used in electrolytic processes, 
Two metal contact blocks are separated by an air space or by insulating 
material. A nut working on & screwed stud is adapted to be rotated by a 
handle to be forced down, and make contact with both contact pieces, The 
stud may be carried by one of the contacts, or be insulated from both, or .mav 
be carried on a bridge-piece, Terminals are provided for connecting the con- 
ductors. 2 claims. 


20,720. ''Improvements connected with electric lampe having illuminating 
hedios com of second-class conductors." V. I. Feeny. (Aligemolae Klektrioitats 
Gesellschaft.) Dated October 16tb, 1-99. A resistance for controlling the current 
supplied to a lamp having an incandescing body, which becomes more conduc- 
tive when it is heated, consists of iron or other metal having a high temperature 
resistance coeflicient, enclosed in a vessel containing hydrogen or other indif- 
ferent gas. The metal is used as tine wire formed into a coil of such dimensions 
that it is heated to low redness by the current for which it is intended. The 
vessel may be exhausted to increase’ the working resistance of the wile; this 
may be effected also by coiling the wire more closely. 8 claims, 


80,743. "improvements la electricity meters.” J. Tourtel. (P. Ressler and H. 
Bauer.) Dated October 17th, 1899. An integrating meter contains an ampere- 
meter having a pointer, which is periodically returned to the zero of its senle 
by a crank on n wheel rotated uniformly by a clock or otherwise. The pointer 
carries a pivoted pawl, which is held in engagement with a ratchet-whee! 
coaxial with the pointer, during the return motions of the pointer; the ratchet. 
wheel is geared to a counter, which sums the ret irn motions due to successive 
detlections of the pointer. The pawl is so held by a bar on a frame, which ig 
supported on fixed pivots, and is weighted so that the bar bears against a part of 
the pawl, unless the frame is turned away by a cam on the rotating wheel 
engaging its arm; the pawl is weighted to tilt away from the ratchet-wheel 
when freed by the bar of the frame, and is then free to move with the pointer 
as & part of the amperemeter. 3 claims. 


20,751. An Improved device fer steering * electricaliy-driven m » 
E. Andreas, H.Ph.D. Dated October 17th, 199 Keiates "d the . more 
cars driven by two electric motors separately driving the wheels of opposite 
sides of the vehicle. "This is effected by causing the wheels to revolve at 
different speeds. To this end the field coils of one motor are placed in series 
with the field coils of the other, and the two armatures are connected in 
prs the switch arm acting as one terminal for the complete motor circuit, 

y moving the arm to right or left resistances are put in one or otherof the 
two parallel branches of the armature circuit, thereby producing the desired 


differential action of the two motors. 2 claims. 


20,753. ''improvements in lanterns er glehes. Chiefly for Incandescent gas- 
lights, aro electric lights, and the Ike.“ 8. Bibeller. Dated October 17th, od 
Lanterns for incandescent gas, electric arc, and other lights, in which it is 
necessary to obtain easy access to the interiors for cleaning, renewals, &c. 
comprise a globe mounted upon hooks suspended on chains, or the like, wound 
upon rollers. A counterbalance weight is similarly suspended by chains Paso 
over pulleys and wound in the reverse direction upon rollers, smal:er than an 
rigidly attached to tlie first rollers. When, therefore, the globe is raised or 
lowered, the cords are simultaneously unwound from one of the rollers and 
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wound upon the ether, the difference in the sizes of the rollers causing the 
Weight to pass through a less distance than the globe as they move in opposite 


M CLOS By turning the hooks through the ring the globe may be removed. 
1 claim. 


20,793. ''Improved means and apparatus for regulating the speed of gas aud like 
engines driving dynamo-eleotric machines." J. Richardson and F. S. Highton. Dated 
October 17th, 15-9. The fuel inlet and nir inlet of engines for driving dynainos 
nre controlled by valves attached to the cores of solenoids connected with the 
dynamos. A beat-valve is carried on the end of the spindle of the fuel-valve, 
which falls and closes if the electric circuit is broken. The solenoid may be 
combined with a mechanical governor, and by einitting the valve the solenoid 
may be switched off when the engine is required for other purposes than 
generating electricity, A variable resistance coii may be inserted in the solenoid 
circuit to adjust the speed or electromotive force. 6 claims. 


20,803. “Improvements in electric motors.” The British Thomson-Houston Co., 
Limited. (E. Thomson.) Dated October 171, 1899. An induction motor meter con- 
Sista of stationary main current and pressure coils producing separate magnetic 
fields in which are two armatures carried by or geared to one spindle so that they 
rotate together, The armatures are interconnected, cach consisting of a core 
surrounded by two or more coils, and each coil on one arinature being 
permanently connected in a closed circuit with a coil on the other. If the 
field coils are all parallel, us shown, the coils on one arinature are all displaced 
about the spindle from the connected coils on the other armature, the 
displacement being 4, if cach armature carries two coils, or 60 for three. 
Otherwiseeach pair of interconnected coils may be in one plane, and one set of 
field cons placed at a suitable angle to the other, An inductive coil mas be 
connected in series with the pressure coil between the mains. A starting coil, 
adjacent to the main current coil, is connected between the mains to coim- 
pensate for friction. The spindle is geared to a counter, and provided with a 
maguetie or other retardin device. 11 claims 


21,378. ''Comhined maximum and integrating olectric meter.” E. S Halsey. 
Dated October 26th, 1809.) (Date under International Convention, March 27th, 
Ib .) A motor meter of any kind having a brake dise is provided with a maxi- 
muin-demand indicator. The armature shaft is pointed to bear on the cupped 
or lat end of an aligning shaft, Which carries the brake disc. The two shafts 
are coupled, and their relative movements resisted, by a spiral spring connecting 
a tubular extension of the brake shaft with a flange on a disc on the shaft. 

verse relative movement is prevented by a gtavity or other pawl on an arm 
of the brake shaft engaging ratchet teeth on the flange. The edge of the biake. 
dise is graduated, and the Hanged disc carries a flexible pointer, which may be 
pressed down to the brake dise, to afford an indication thereon of the max:- 
mum relative movement and load on the meter during any period. To pre- 
vent sudden relative movements of the shafts, the tubular extension is tilled 


With viscous, tarry or resinous material around the lower part of the armature 
shaft. 19 claims. 


21,413. ‘“‘improvements In safety fuses for electric clrcults.” J. Sachs. Dated 
October 26th, 1939. In cut-onts in which a fuse is enclosed within a casing, a 
second tine wire is arranged outside the ense, which fuses when the main 
fuse blows, and thus serves as an indicator. The tubular casing is preferably 
closed by an end piece through which the pin terminals pass. The fuse may 
consist of a strip of foil on a piece of asbestos puper or the like. 5 claims. 


21,429. ''improvements in or relating to ineandescent electric lamps." C. 
Wolfthardt. Dated October 26th, 1899. Alamp cap of any kind is made with an 
internally-threaded extension to receive the threaded neck of an outer globe of 
any form. 1 claim. 


21,470. ''An automatic charging device for electric motor carriages.” A. 
Muhiberg. Dated October 27th, 1899. Consists of automatic means for charging 
electric Motor carriages at surable stations without the necessity for switching 
resistance inand out by hand during the charging operation. To this end the 
carriages are furnished with trolleys or brushes which are adapted to make 
contact with conductors, at the charging-station, which conductors are in 
separate sections, and are connected with the generators through different 
resistandes. During charging the carriage is caused to progress slowly under 
these conductors, with the result that the resistances are progressively reduced 
as the charging approaches completion. 2 claims. 


21,562. ''A separator for plates of secondary batteries." H. Leitner. Dated 
October 27th, 1890 0. Relates to separators forthe plates of secondary batteries, 
and consists in constructing them of non-conducting material, such as ebonite, 
in tlie form of a grating having square or rectangular holes through it, arranged 
in vertical rows. One side of the separator is flat, so as to bear against and 
support the active mater al of the battery plate. On the other side are pro- 
Jeeting semii-cireular ribs, arranged so that when two plates are brought 
together, the ribs on one bear against paris between the holes of the oth-r 
where there are no ribs. Two of the plates may be made by doubling a single 
plate along the middle, so as to take a battery plate between tbe folds, a hole 
being provided for the passage of the conducting-tang. The ribs may be flat 
instead of semi-circular, and adjacent separator plants may be cemented to the 
ribs of each other. Of two adjacent separator plates, one may be made without 
ribs, and be cemented to the ribs of the other. Two adjacent separator plates 
may be placed face to face in such a manner, that the holes through the two 
plates are not coincideat, 2 claims, 


21,637. ‘Electrodes for aro lamps." H. Bremer. Dated October £0th, 1899. 
Rods are made of angular sections, of mixtures of powdered carbon, with large 
proportions of powdered metals or metallic salts, to produce incandescent 
vapours, and with the addition of 1 per cent., or more, of boron, liquid tlourine, 
or other material to render metallic accumulations sufficiently fusible to drop 
off tbe edges of the rods. The light may be c loured by a further addition of 
25 per cent. of tlourine, bromine, or iodine or magnesia. Opposite edges of the 
rods may be notched at intervals, to cause the breaking off of projecting corners 
if the arc burns inward. 4 claims, 


21,650. ''improvements In systems of ocntrol for electrically propelled vohle les 
and trains." The British Thomson-Houston Company, Limited. (W. B. Potter and 
F. E. Case.) Dated October 80th, 1899. Relates to master controlling arrange- 
ments for controlling the motors and brakes throughout an electrically propelied 
train oron asingle vehicle. Ordinary brake rigging applied byan electric motor 
is used, The construction of the controller and of the interlocking apparatus 
for its several switches are also described. A diagram of the master controller 
and of the motor controllers and brakes on one vehicle with all the cylindrical 
and other switches are shown developed in the drawings. Current is supplied 
from the trolley and the storage battery, charged from the line through resist- 
ances, The driving motors are controlled by the motor controller consisting of 
the resistances thrown in and out by the solenoids and by the reversing switch 
with series parallel operation worked by plungers ana controlled by an electro- 
magnetic lock. The motor operates a drum which applies the brake, and this 
motor is held atany desired point by a magnetic clutch. The master controller 
consists of the series parallet switch, the reversing switch, the magnetic clutch 
switch, and the brake motor switcb, all of these being electrically inter- 
connected. The series parallel switch is operated by a handle, and the other 
three switches are mounted on the same spindle, but the upper two are operated 
by cranks and links from handles. The upper ring of contacts on the brake 
motor switch is connected to tbe others by a pin and slot, and is held frictionally 
soas to have a different relation to them in the going on and coming off positions. 
The four spindles have cams attached, and these are engaged respectively by a 
hook and roller-ended levers pivoted on the casing. 23 Claiins. 


21,661. ''Imprevemonis in eleotrie rallwaye and oentrolling devices therefor.” 
The British Thomson-Houston Company, Limited. (W. B. Potter.) Dated October 
80th, 1899. Relates to means for breaking electrometers, particularly in traction 
work, and for running them as dynainos to return energy to the distributing 
system. Four motors are arranged so that one of the armatures generates an 
exciting current for the flelds of all four, and the other three armatures are 
coupled in series, and return energy to the line wire or other sources of supply, 
such as a battery. The arrangement of switches is described comprising a 
series-parallel controller of a usual type and reversing switches, and resistance 
and other switches which couple the motors and regulates the excitation and 
output, An automatic cut out voltmeter and ammeter are used in conjunction 
with the resistance switchesto ensure tliat the voltage is sufficient. 10 claims. 


21,662. ''improvements in methods of and means for synchronising electric 
motors." The British Thomson-Houston Company, Limited. (F. E. Case.) Dated 
Oetober 80th, 1899. Relates to meaus for regulating or equalising the action of 
two or more motors connected in series; for example. in driving g railway car, 
When one of the two motor slips aud its counter electromotive force rises a 
shunt circuitis established round this motor until the two motors are once more 
in synchronism. This is effected by means of an arrangement consisting of a 
pair of electro-magnets conne ted in series with each other round the two motors, 
and having a leaa from a point between them toa point between the motors. 
Normally the two magnets are balanced in their action on an armature carrying 
& switcharin, but, when one or other motor slips, the balance is destroyed, and 
the switcharm establishes a shunt circuit round the slipping motor. This cir- 
cuit includes a resistance which exercises asteadying influence. 14 claims. 


21,663. ''improvements relating to tbe regulation of electrio moters and to the 
brakes for iotr raliway veoleles and the like." The British Thomson-Houston Com. 
pany, Limited. (F. E. Case.) Dated October 80th, 1899. Relates to means for 
utilising energy wasted in starting and running resistances used in connection 
With motors, particuluriy on electric railways, and to the brakes for the vehicles, 
The resistance is formed in whole or in part of a current-actuated motive device 
included as a step of the resistance. In one form, part of the resistance is shown 
in a series-parallel controller as a rotary motor which drives the ait compressor 
for the brakes or may perform any other function. In another form, the resist- 
ance is formed as a solenoid, which draws in a plunger against a spring, and 
thereby liberates the brakes when the controller is thrown on. The spring 
Serves to re-apply the brakes when the stops are worked by means of a right 
and left hand screw spindle operated by tread e gear $3 as to release gradually 


or wholly the wedge which retains the spring, in the compressed condition. 
16 claims, 


21,654. “improvements la electrie brakes and methods of operating ths same.” 
The British Thomson-Houston Company, Limited. (F. E. Case.) Dated October 
30th, 1809. Relates to the braking of electrically-propelled vehicles. The 
method consists generally in applying the bruke shoes from an auxiliary souree 
of electromotive force (preferably a storage battcry, though the line-wire may 
be used), and using the motors also to effect a retardation of the car. The two 
actions supplement each other, and sre arranged to give @ practically constant 
result. The motors may supply part of the current for the brake shoes, and 
may regulate the braking. In one arrangement the motors run as ceperators, 
and, as their current diminishes, the solenoid switeh cuts ont resistance in the 
circuit of the brake shoes and battery. In another arrangement the brake 
shoes and battery are in parallel with each other, and in series with @ resistance 
in the eireuit of the motors when they are running as generators, so that the 
battery is first charged and then supplies current to the brakes. The driver's 
controller includes the usual series parallel and reversing switches and a special 
brake switch for producing the conjunction described. in the last modifiention. 
Two other modifications, with varying arrangements of the fields, armatures, 
e., are also described. 13 claims. 


21,656. Improvements in systems of controlling eloctrio motors." The British 
Thomson-Houston Company, Limited. A. S. Garfield.) Dated October 30tb, 1999. 
Relates to systems of motor control, especially for electrically-propelled trains. 
The electro-motors are independently controlled according to the indications of 
indicators or signals of any foru, but preferably differential ammeters of the 
shunt type are used. The amineter connected to the first motor or motors 
shows the current used therein, and all the other ammeters are connected to 
it by common leads so as to give the same indication, and the drivers then 
manipuiate their controllers to supply sufficient Current to their motors, so that 


the differential coils in their instruments will reduce the reading to zero, 
& claims. 


21,656. “Improvements in controlling electric motors and eleetricaliy-propelled 
raliway trains." The British Thomson-Houston Company, Limited. (E. A. Sperry.) 
Dated October 30th, 1899. Relates to a controlling system for a number of 
motors carried on separate vehicles, which are adapted to be mechanically con- 
nected together to forin a train. A master controller is fitted on each vehicle, 
and all the motors can be controlled from one point. The controller consists 
of a master controller and a motor controller. The handles and electrical con- 
nections may be so arranged that the angular position of the controlling hand e 
represents also the angular position of the motor-controlling cylinder, which 
follows sten by step the movement of the hundle. ‘the controller has three 
rings. On its shaft is loosely mounted a frame carrying three contaets. of which 
two are electrically connected, and the third is insulated from the others. 
The frame carries a contact, adapted to engage with a series of contacts 
disposed in a cirele. An arm is fixed to the spindle and carries contacts 
connected to rings, and adapted to engage the contac's, according to the 
direction of movement. A set of contacts is connected to another set, over 
which a contact, carried on an arm of the motor controller, is adapted to ride. 
The motor controller, so as to be independent of external source, is operated 
by a spring pilot motor, consisting of a spiral spring, so arranged, tbat it tends 
to unwind at both ends. A sinall electric motor is provided to wind up auto- 
matically the spring, the expansion of which controls the starting switch 
of this motor. Ratchet gearing i« arranged to prevent the motor from 
affecting the movement of the controlling-eylinder. The cylinder is driven by 
means of an arm and pinion gearing with wheels. The direction of motion i8 
determined by a governing-device mounted in a frame and comprising a pair of 
electro-magnets with an oscillating polarised armature, a solenoid and a special 
interlocking and escape gear. One or other of the wheels is locked, and the 
other left free to rotate when a momentary current is sent by moving the 
handle. The connections are preferably so arranged that movement in one 
direction completes a power circuit, and in the other brake circuits. The 
brakes are operated by the current produced by the motors running as 
generators, The master reversing-switch controls the motor reversing-switch. 
Mounted within the casing is a suitably-driven rear-wheel with which engages a 
pinion arranged to drive a star-wheel or escapement, The pivoted lever is 
forced down by a roller, and engages with one or other of the levers according 
to the position of the armature. The gear-wheel is stopped by a roller on an 
arm controlled by an electro-magnet and a stud controls the star-wheel. A 
storage battery supplies the currents for the controllers so that they inay be 
operated when the main suoply is cutoff. 48 claims. 


21,667. ''Improvements in electric train control systems.” The British Thomson- 
Houston Company, Limited. C. E. Barry.) Dated October 30th, 1699, Relates to 
master controller systems for electrically-propelled trains in whieh the motor 
controllers are operated by a pilot motor. A throttle shown as a solenoid and 
plunger switch is used to cut off the current to the pilot motor, when it has 
reached the desired position, but this throttle is short-circuited by contacts on 
the motor controller, so that it eannot act unless tnat con: roller is in the desired 
position. The throttle is wound with two coils, one in series with the main 
motors so as to stop the controller if those motors are receiving too much cur- 
rent, and the other directly supplied through the master controller which is of 
the resistance and regulating type, so that the speed of the pilot motor may be 
controlled. An electro-magnetic brake is used, instead of ratchet or similar 
gear, to hold the motor controller inthe desired position. "The plunger switches 
are used to complete and reverse tbe pilot motor circuits, To prevent damage 
to the motors if the controller is in the full multiple position after a temporary 
cessation of current, a switch is introduced to render it impossible to throw on 
the current until the controller has been returned to its off position. 9 claims. 


21,668. ''improvements in signal systems fer electric railways.” The Britieh 
Themson-Houston Company, Limited. (8. B. Stewart.) Dated Detour 80th, 1899. 
Relates to electric railways on a sectional conductor system, with electro- 
magnetic switches, and more especially to signalling mechanism for indicating 
whether or not the sectional contacts are alive.“ This specification is wo 
complicated for purposes of abridgment, 6 claims. 


21.658. ''Improvemente ia circuit breakers fer alternating electric currents." 
The British Thomson-Houston Company, Limited. (T. J. JoRnstom.) Dated October 
30th, 1890. In order to reduce inductive resistance in the series coil of an alter- 
nating current cut-out, & closed circuited coil is employed instead of an armature 
or core. A closed coil is held down by a spring and connected with trip 
mechanism. 4 claims. 


21,660. ‘improvements in electric clrosit kers." The 
pre breakers. 


British Thomsen- 

Company, Limited, (H. W. Buoh.) Dated October 30th, 1809. Relates to 

means for minimising arcing in switcher, cut-outs, ac. The terminals or points 

of contact are completely immersed in a body of glycerine or a non-carbonising 

hydro-carbon. The carbon should be embedded in a moisture-proof receptacle, 
orit should be covered with an oil or the like. 5 claims. 
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STANDARD RAILWAY TRACTION. 


WE do not often go out of our way to criticise a leading 
article in another electrical journal, but the ideas advanced 
in the editorial of an esteemed contemporary on July 12th 
seem to us so startlingly ill-advised that, in the interests of 
electric traction throughout Great Britain, and in the interests 
of the investing public whose opinion technical journals are 
expected to assist in forming, we are compelled to speak, 
and to speak strongly, against the views suggested by the 
article in question. 

The effect of the Tramways Act of 1870, and the Light 
Railways Act of more recent date, show to those wo have 
studied the subject how detrimental an influence unwise 
legislation can produce upon a growing industry. We do 
not mean to say that the Tramways Act of 1870 is entirely 
responsible for the fact that Great Britain to-day is behind 
all other civilised countries in the facilities locally pro- 
vided for the travelling public, but certainly it is one of the 
principal underlying causes. 

The leading article in our contemporary refers primarily 
to the deadlock existing at present between the Metropolitan 
Railway Company and the Metropolitan District Railway 
it also assumes that in the future other companies 
will have difficulty in adopting a uniform system, and proposes 
as a solution that Parliament should choose a system, and 
then compel all companies to adopt it as the only 
standard. . 

As the article states, one company insists upon onc 
system—the other is equally determined to have another 
system.” Tha sequence of events which has brought 
about this state of affairs is briefly as follows :—Three years 
ago the two companies agreed on the main principle that 
electric traction should be adopted; expert electrical 
engineers were called in, after which it was decided to equip 
an experimental line to prove that trains could be operated 
economically by electricity. £30,000 was voted by the two 
roads for that purpose. 

The experiments having turned out satisfactorily, general 
specifications were issued permitting manufacturing firms 
and contractors to tender on any system they thought proper. 

All the firms, with but one exception, are understood to 
have tendered on practically the same system so far as the 
type of line distribution is concerned, briefly described as 
a third-rail 500-volt continuous-current system. — | 

One of the tendering companies advocated a three-phase 
alternating current distributing system with three-phase 
motors on the locomotives or locomotive cars, and a 3,000- 
volt overhead, two-wire trolley ; the price quoted was con- 
siderably lower than that of any of the other tenders, 
and this naturally led to an investigation on the part 
of the engineers of the two companies, who reported favour- 
ably on the Ganz alternating current system ag proposed, and 
recommended the acceptance of their tender. It i$ admitted 
by all concerned that up to the present time the system in 
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question, so far as regards its application to roads similar to 
the underground roads of London, is an experiment, and inci- 
dentally bears no resemblance to the apparatus employed in 
the experimental line equipped by the companies. The fact 
remains, however, that the engincers consider the tender of 
the Ganz Company to be the best of those submitted, and 
that the Metropolitan Company are prepared to follow their 
advice. In the meantime, the control of the Metropolitan 
District Railway has, to all intents and purposes, passed 
into the hands of a syndicate, and this syndicate has its own 
engineering staff, composed of men who have hada wide 


experience in electric tractien matters where the problems: 


met and solved were very similar to those requiring solution 
on the Inner Circle road of London. 

These engineers, owing to their past experience, are able 
to figure with accuracy as to train schedule, cost of opera- 
tion, maintenance, and probable gross receipts, and they have 
advocated the employment of a system with which they are 
familiar, and through which they are able to guarantee 
certain results. "The syndicate supplying the funds for the 
proposed equipment, relying upon the opinion of their 
engineers, prefers to work on a sure basis rather than to 
attempt anything experimental, thereby excluding alter- 
nating current motors and 3,000-volt trolley wires, Hence 
the deadlock. 

That the two roads, namely, the Metropolitan and the 
Metropolitan District, will operate on the same system 
ultimately is unquestioned, which is equivalent to saying 
that, by some means, the two companies must be brought 
in accord, 

Qn the last day of the hearing of the Metropolitan 
District Railway Bill before the Parliamentary Committee, it 
was agreed that a referee be appointed who should hear the 
expert evidence for and against the two systems, and should 
then make a report to the Board of Trade, which would 
recommend the particular system to be adopted. 

Whether both the railway companies would be bound to 
proceed in accordance with the decision of the Board of 
Trade is another matter, but such a decision would 
undoubtedly carry great weight. 

The foregoing is an outline of the state of affairs at the 
present, time, in 80 far as the general public are informed. 

Now, assuming a decision of the Board of Trade to bestrongly 
in favour of either of the two systems, how is it possible for 
Parliament at the present time to make a ruling which 
would for the future compel all railways of Great Britain 
which change over to electricity to adopt the system used on 
the Inner Circle ? Parliamentary Committees are made up 
of able men, who carefully weigh evidence laid before them, 
but it would be necessary to have them endowed with more 
than human intelligence if they are to decide a question of 
this nature and magnitude on any evidence or opinions 
which could now be produced. 

As the work of equipping suburban lines, branch railway 
lines, and perhaps even main lines of road progresses, changes 
in the existing system or systems may, and probably will, 
be found necessary. Very likely one system will not give 
the best results for all three kinds of service. 

If Parliament should endeavour to choose a standard 
system, the first step would be to call in expert advice and, as 
we see the experts do, and probably would, disagree, Pending 


& decision, all progress in the direction of further equipping 
roads electrically would stop, to the inconvenience of the 
public, and incidentally the growth of a great industry would 
be checked. i 

Not long ago this nation was the leader among nations 
in all matters requiring initiative, energy, and business 
judgment—now if we judge from the article we are criticising 
we seem content to let other nations lead us while we petition 
Parliament to settle differences among ourselves, 

Judged from both Constitutional and economic stand- 
points the suggestion of our contemporary seems more 
impossible still. Is Parliament to dictate how railway com- 
panies are to expend their surplus earnings or newly 
acquired capital? If so, why not equally guide our 
private companies, firms, and individuals, in their expendi- 
tures ? 

A uniform syetem would be preferable from every stand- 
point if that system incidentally were the best. 

If we had to decide on a system for the Inner Circle, we 
could do so readily. If we had to equip 100 miles of any 
main lineof railway, we should require considerable data, and 
then would retire to think. Perhaps we should require to think 
a second time, and we suggest a second thought to the editor 
of our estimable contemporary. ; 


ALL those whose sympathies are with 
the employers in the great struggle between 
capital and labour, will have read the judy- 
ment of the House of Lords in the case of the Taff Vale 
Railway Company v. Amalgamated Society of Engineers with 
considerable interest. It will be recollected that the railway 
company sought an injunction to restrain the Amalgamated 
Society, or their secretary, Richard Be:l, and their organisinz 
secretary, James Holmes, from watching or besetting, or 
causing to be watched or beset, the company's station at 
Cardiff or the works of the plaintiffs or any of them or the 
approaches thereto, or the places of residence of any workmen 
employed by or proposing to work for the plaintiffs, for the 
purpose of persuading or otherwise preventing persons from 
working for the plaintiffs, or for any purpose except merely 
to obtain or communicate information, and from procuring 
any persons who had entered into contracts with the plain- 
tiffs to commit a breach of such contracts. Mr. Justice 
Farwell not only granted an injunction against Bell and 
Holmes, but also against the Amalgamated Society itself. 
His judgment as against the Amalgamated Society was 
reversed by the Court of Appeal, but the House of Lords on 
Monday last reversed the decision of the Appeal Court and 
restored that of Mr. Justice Farwell. Their reason for so 
doing is thus tersely expressed by the Lord Chancellor :— 
“If the Legislature has created a thing which can own 
property, which can employ servants, and which can inflict 
injury, it must be taken, I think, to have impliedly given 
the power to make it sueable in a Court of Law for injuries 
purposely done by its authority and procurement.“ 
Howsoever pleasing this momentous decision may be to 
employers, it is not likely to meet with much favour among 
the trade unions. The following is a copy of a resolution 
Which was passed at the Congress when the unions were 
smarting under Mr. Justice Farwell's judgment: —“ That in 
view of the statement made by Mr. Bell, and the very 
dangerous principle sought to be established against the 
trade societies of the country by the decision of Mr. Justice 
Farwell, this Congress hereby instructs the Parliamentary 
Committee to call the attention of the trade societies of the 
country to the above judgment, pointing out the absolute and 
urgent necessity of the case being fought right through to 
the House of Lords ; and, seeing that this case equally affects 
every society in the country, that the Parliamentary Com- 
mittee should obtain from each society their consent to à 
contribution pro rata for the purpose of prosecuting the 
appeal." : 


The Taff Vale 
Railway Case. 
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THE PASCAL MARINO ACCUMULATOR. 


By W. HIBBERT. 


Tug influence of traction work on the design of accumulators 
promises to be very marked, especially in the reduction of 
weight, and in the prevention of distintegrating actions which 
cause the plates to come to pieces on the rougher roads. 

[n a recent design due to Pascal Marino, there is sufficient 
novelty to warrant a description. It is a lead accumulator, 
the active materials being peroxide and spongy lead as usual. 
But the plates are arranged horizontally and the acid 
employed is phosphoric, not sulphuric. . Fig. 1 is a dia- 
grammatic representation of the general arrangement. 


Fia. 1. 


Each plate consiste of a thin sheet of lead, flanked by a 
frame. Within this frame, both above and below, and in 
contact with the lead plate, is disposed the active material. 
Between one plate and the next is a separator, very porous, 
whose exact nature is not stated. Running vertically through 
the plates areone or more carbon chimneys for the purpose of 
carrying off gases, The details of this arrangement are not 
in the writer's possession, and could not therefore be put in the 
diagram. The plates having been built up in the compact 
way indicated, are immersed in dilute phosphoric acid. 

It is stated that for the purpose of forming the active 
substances from the original materials, sulphuric acid is 
employed, but as soon as the formation is complete, the acid 
is changed, phosphoric acid being used in its place. The 
ordinary processes of charge and discharge are afterwards 
carried on in the phosphoric acid, but after each charge a few 
drops of a solution of hypophosphorus acid are added for the 
purpose of destroying any peroxides formed in the liquid. 

The cell can, of course, be worked with sulphuric acid, 
but it is part of the theory of the inventor that the work- 
ing electrolyte ought to be different from that used during 
formation. From one or two remarks in the official 
description, it would seem that the inventor has based his 
theory on a misleading analogy, but he is entitled to any 
benefit that may follow his practice. 

The advantages claimed for this cell are, first, the very 
large proportion of active material. Thin lead plates are 
wed, and a considerable thickness of active material can 
be employed without risk of the falling away which would 
ensue with a vertical plate. The horizontal arrangement 
gives good contact with the conducting lead plate, which 
u merely increased by any vertical expansions due to the 
electrochemical changes. Lateral expansions are prevented 
by the ebonite frames. ‘The separators, ebonite frames, 
and carbon chimneys are all very light. 

‘econdly, durability is claimed, arising in part from 
the compact form, and in part from the use of phosphoric 
acid. It is said that the tendency to local action (the 
great disintegrator with ordinary positives in sulphuric 
acid) is greatly diminished in phosphoric acid. 

Kd failure of the horizontal arrangement in the past is 
RS ted to two causes. First, the separators employed 
das sufficiently permeable, and seriously increased the 
15 resistance. Sccondly, proper provision was not 
th e lor carrying off the evolved gases. It is asserted that 
ese difficulties have been overcome. 
Two gi to working tests, very little information is given. 
i Siria quoted, but, strangely enough, sulphuric acid 
lhe fal a both. The accompanying curves, fig. 2, show 
of potential under the following conditions :— 


_ A cell containing four plates, two positives and two nega- 
tives, 19 centimetres long, 12 centimetres broad, 4 centi- 
metres deep, and weighing 2 kilogrammes (4°4 lbs.) was 
charged at 145 amperes for 1 minute. 

Curve A is the voltage fall, while the discharge current fell 
from 5'4 to 5°0 amperes in 21 minutes. 

The cell was now charged with 150 amperes for 1 minute 
and a similar discharge curve obtained, the current falling 
to 5 amperes in 23 minutes. 

Charged again at 175 amperes for 1 minute, curve 1 
was obtained, the current falling 5:4 to 5'0 amperes in 
32 minutes. 

.. "Phese tests were apparently directed solely to prove the 
possibility of a high charging rate. No statement is made 
of the previous history, and as thesefigures were obtained with 
sulphuric acid, we are left in ignorance as to the behaviour 


Fig. 2.—CURRENT FELL FROM 5'4 TO 5'0 AMPERES. 


with phosphoric acid. It is obvious that the people re- 
sponsible for these tests have no idea of what is required 
in the way of evidence. Tests of capacity and of effiotency 
at various discharge rates, and finally of life under work- 
shop and travelling conditions, are all ignored. 

The cell is an interesting variation from the ordinary. It 
may be doubted, however, whether the substances will be 
quite free from local action. In all probability the thin 
lead plate will be eaten into, though more slowly than if 
sulphuric acid were employed. But with the horizontal 
arrangement this will not lead to disintegration ; the peroxide 
formed by local action will be added to that already there, 
and be kept in position by the superincumbent mass. So far 
the cell will be all right, provided that the disturbing gases 
are properly led away by the chimneys, The weak point 
will probably appear in or near the line of junction between 
the lead lug and the sheet to which it is attached. Experi- 
ence only can determine how long this or other possible 
defects will take to develop. It ought to be clearly under- 
stood by those who offer accumulators to the public that 
more definite tests are required before a fair judgment can 


be formed. | 
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There are several important considerations raised by the 
cell, about which no information is given. It is probable 
that very few have had any experience with phosphoric acid 
and it may be helpful if I give some data of my own ex- 
perience. So far as I know no observations of the kind 
have yet been published. | 

Conductiily.—Phosphoric acid has a relatively low con- 
ductivity; its maximum is less than one-third that of 
sulphuric acid. The accompanying curves show this; the 
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maximum for sulphuric acid is found at 30 per cent., whereas 
with phosphoric acid it is about 45 per cent. The data are 
from Kohlrausch. 

Electromotive Force.—The E.M.F. varies with the strength 
of the phosphoric acid, but is always lower than the value 


obtained with sulphuric acid. The following values were 
obtained :— 


E. M. F. BETWEEN PbO, AND Pb IN PHOSPHORIC ACID. 


Density. Per cent. II., PO,. E.M F. 

ae PFF 

| 

1052 9 66 | 1:69 volts. 
1:080 | 143 172 „ 
1253 40 0 IY s 
1333 197 181 „, 
1 500 | 69:0 1:86 n 


— 
— 


The observations are only approximately correct. Phos- 
phoric acid is a much more viscous liquid than the corre- 
sponding sulphuric, consequently, diffusion was very slow, 
and it was not easy to say when the acid in the pores of the 
plates had become equal to that outside. For the same 
change in strength of sulphuric acid, the E.M.F. would rise 
from 1°94 to 2°31 volts. 

While charging, the potential difference was about 2°6 to 
2°65. On stopping the charging current, there was an 
abnormally high E.M.F. for a little while, just as is the case 
with the ordinary sulphuric acid accumulator. If we adopt 
the theory of this transient E. M. F. advanced by Dr. Gladstone 
and the writer for the case of the Planté cell, we must suppose 
that during charge the acid in the pores of the anode or 
positive is enriched, and so exalts the E.M.F. in accordance 
with the table already given. The following curve (fig. 4) 
indicates the fall of E. M.F. on open circuit immediately after 
charging is stopped. The fall is here due to diffusion of 


Fic. 4.—E.M.F. aFTER CHARGING CURRENT CEASED. 


strong acid from the pores of the positive, where it has been 
accumulating during charge, owing the electrolytic carrying 
of PO, to that plate. 


A NEW ELECTRIC FURNACE. 


[COMMUNICATED. ] 


Sinek the time when calcium carbide was first manufactured 


as a commercial product, continual efforts have been made 
to reduce the cost of production. Calcium carbide, being a 
true chemical compound, the proportion of calcium and 
carbon in it must in all cases be constant, so that, with the 
exception of procuring purer lime and coke, no saving could 


be effected in the materials of which it is composed. The : 


points to which it was then necessary to direct attention in 
order to obtain a lower prime cost were four, viz. :— 

1. Greater efficiency in the prime mover and generator. 

2. A reduction in the cost of labour. : 

3. Higher efficiency in the furnace. 

4. The manufacture of carbide with a less amount of 
crust. 

When carbide is made, especially on the ingot system, the 
outer layers are not properly fused, and the output of 
gas from these layers is considerably less than what it is 
from the core of the ingot, and either this crust has to be 
thrown away, and so represents so much loss, or else it 


is broken up and mixed with the rest, and consequently 
lowers, to a great extent, the volume of gas given off per 
pound of the commercial carbide. 

During the course of last autumn Mr. A. Parker, of 
Chorley, was appointed manager of some carbide works, 
where the motive power was derived from water. He soon 
appreciated the fact that if the business was to be a financial 
success, owing to the fall in prices, the old methods would not be 
enough, and that great economies in the working must be 
introduced. It was evident that only a limited amount of 
siving could be effected in obtaining a greater efficiency in 
the prime mover and the generator. The latter was a 
modern dynamo specially built for furnace work, and it was 
not considered possible to improve upon this. The water- 
power was cheap; but, on the other hand, it was not 
utilised to the best advantage. Much of the water was 
allowed to escape, and a far greater head was available ; in 
addition, the latent power in the stream was turned iuto 
mechanical energy by means of an old-fashioned out-of-date 
water-wheel. Mr. Parker found, as he had anticipated, that 
even when the water-wheel had been replaced by a modern 
high-speed turbine and all the cumbrous heavy gearing 
taken out, although a large advance had been made in the 
power available, the method of working must be still further 
cheapened if the factory was to compete successfully with 
other and larger works. In passing, it might be mentioned 


CRUCIPLE 
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that one great advantage had been gained. In nearly all 
electric furnaces the arc is frequently broken and the load is 
suddenly thrown off the machine; with the old water-whecl 
there was no means of regulating the speed, and the dynamo 
immediately commenced to race ; the new turbine was fitted 
with sensitive governors, and so an approximately constant 
speed was maintained under any load; in addition, the 
turbine could be stopped by means of an electric stop motion 
from either the dynamo house or the furnace room. 

Finding that still greater economies must, be effected, Mr. 
Parker next turned his attention to the other points where 
it has been noted that a reduction in the cost of manufacture 
was possible. His primary idea was to reduce the labour 
required, by adopting simpler arrangements and automatic 
machinery as far as possible ; and also to devise some method 
of preventing to so large an extent the formation of so 
thick a crust of improperly fused carbide. He commenced 
various experiments, and finally took out a patent for a new 
furnace, which appears to have solved many of the difliculties 
under which carbide bas heretofore been made. 

The furnace consists cssentially of a circular revolving 
orucible lined with carbon and an elongated carbon as the 
positive electrode. The diagram shows the relative propor- 
tions of the two. The crucible is fed by means of two 
hoppers fixed, though not in connection with it, at either 
side of the positive electrode. The feed is automatically 
arranged at a very slow speed, and as the crucible revolves 
at a carefully-arranged rate in accordance with the current 
available, and the feed, which is also dependant upon the 
current, the powdered mass is immediately conveyed, in thin 
layers as it were, under the action of the electrode and at 
once obtains a molten condition. It is evident that since 
the hoppers are stationary and the crucible revolves, the 
powder is spread out equally all over the bottom of the 
crucible, and with the carbon being also stationary, each 
layer of the coke and lime receives the full effect of the cur- 
rent, it will be seen from the diagram that the corners of the 
electrode are within measurable distance of the crucible 
sides, and so there will be no appreciable portion of the mass, 
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or crust, which is not thoroughly melted. There is no 
nestion that this arrangement is a great advance upon 
the old methods, where the electrodes are too often either 
buried in a mass of the material to be melted, or else rigidly 
fixed as regards the crucible, so that one part receives a large 
excess of the available heat, and another part, the crust, 
receives less than its due share. 

In the course of experiments which were made with this 


form of furnace, it was found that the crucible filled faster 


than the electrode burnt away, so the patentee further pro- 


tected a device consisting of a suitable train of gearing, by © 


which the electrode is automatically raised the whole time 
the furnace, is working, so that the length of arc may always 
be kept constant. One of the faults of many typcs of 
furpaces is the breaking of the arc due to the falling away 
of the mass from the electrodes, with this automatic raising 
of the electrode daring working this liability of a broken arc 
is greatly reduced; in fact, with a small experimental 
furnace the arc was not broken once during a run of 36 
hours, and the inventor is convinced that in practice the 
furnace will run for a week or more, unless it might be 
necessary to renew the carbon electrode. The time occupicd 
in removing a full crucible and putting in an empty one, 
adjusting the arc, &c., is less than three minutes, from 
entting of the current to having it on again. In the com- 
pleted furnace, arrangements have been made for letting in 
pieces of dark glass in the enclosing brickwork ; which is 
another advantage, as carbide making, like most other 
operations, can be dore better when it is easy to sce what is 
going on. 

it. Paker has applied for patent rights in America as 
well as in England and on the Continent, and arrangements 
are in progress for selling the sole interests in these patents 
to his firm, and if the negotiations come to a successful issue 
they will be the owners of a very valuable asset, since the 
capabilities of the furnace are not confined to the production 
of calcium carbide, but may be extended for any other 
metallurgical work, The writer’ has been consulted many 
times whilst the experiments were being made, and from his 
practical knowledge of what has been accomplished he is 
satisfied that the furnace will effect considerable economies 
in the labour required, and the amount of inferior crust 
formed; he also thinks that a much higher degree of 
eficiency will be attained ; that is, a larger output will be 
obtained per kilowatt-hour, than is the case with any existing 
furnace. This point, however, can only be definitely stated, 
s the furnace has been tried for some time in actual 
work. 

At a later period the writer hopes to be able to contribute 
a further article giving figures of the output obtained per 
kilowatt-hour with various loads, and also to publish photo- 
graphs of the furnace, and fuller particulars. These 
particulars will also deal with a new feature which Mr. 
Parker has introduced since the writer saw the furnace last, 
by which the furnace can be used as a tapping furnace, and 
the molten carbide can be cast into blocks, strips or any 
other desired form. 


PARALLEL RUNNING OF ALTERNATORS. 
- [COMMIUNICATED. ] 


Tur subject of engine design for this purpose is one of much 
interest, and the writer ventures to bring forward a few points 
in the hope that others may give their views. 
The specification usually contains two clauses as follows : 
Cyclic Irrequlerily.—Not to excecd P of ihe pole 


36 


piteh are, i c., a poiut on the rotating wheel must never be 
more than that fraction ahead or behind the position it would 
ceeupy if the wheel were rotating uniformly. This clause 
ometimes takes the form :— The variation of angular 
velocity at constant load is not to exceed n per cent. For 
reasons stated below the first form is to be preferred. 

Change of Steady Speed.—The steady speed shall not vary_ 
more than u per cent, above and below the normal with a 
change of load, 


Roughly, the conditions affecting these variations are :— 


1. Fluctuation of crank effort. 
2. Inertia of rotating parts. 

3. Number of cranks. 

4. Sensitiveness of the governor. 


The cyclic irregularity is proportional to the fluctuation of 
crank effort and to the frequency of that fluctuation, It is 
inversely proportional to the moment of inertia of the 
rotating parts and is not affected by the governor. 

Suppose the governor is made sensitive enough to prevent 
a change of speed, not exceeding that specified, with a given 
change of load, and that the fly-wheel is made heavy enough 
to keep the cyclic irregularity within the limit specified, we 
may yet have an unsuitable engine, one which will hunt 
slowly. 

With a single crank engine the fly-wheel will be in front 
of, and behind, a steadily turning whecl twice in each revo- 
lution, and if the fly-wheel is designed to allow not more 
than the variation of angular velocity specified, there may 
yet be a considerable relative angular displacement of the 
two wheels, because the swinging takes place continuously 
in the same direction for a quarter of a revolution, With 
two cranks at right angles this swinging occurs four times in 
the revolution, so that with a fly-wheel designed to allow the 
same fluctuation of angular velocity the maximum phase 
difference will be one-half of that above, or with the same 
fly-whecl the maximum difference will be only one quarter. 
That is with the same fly-wheel and one, two and three 
cranks, the maximum share differences will be in the ratio 
pupa 
This is not true unless each fluctuation of crank effort in 
a revolution is the same, a condition which is not satisfied 
for all loads, when, as is usual, governing takes place on the 
II. P. cylinder only. It is clear, however, that with an 
increase of the number of cranks, the frequency of the cyclic 
irregularity is increased, and a much lighter fly-wheel may be 
used. 

Dut the governor only comes into action twice in a revolu- 
Lion, and there are objections to governing on more than one 
cylinder (excessive receiver space, &c.), so that with a four- 
crank engine the fact that it takes two revolutions for one 
feed of steam to pass through the engine outweighs the 
advantage of the smaller cyclic irregularity. Suppose the 
load is lessened just after steam is cut off in the H.P. 
cylinder, that feed of steam will do more work than is re- 
quired, and the speed will be increased ; the next feed of 
steam will, therefore, be too little, and the next, so that a 
slow swinging action is set up, and this slow swinging is 
more harmful than the rapid cyclic irregularity. If, how- 
ever the load remain constant this swinging will die out, but 
in first paralleling the load does not remain constant and 
tliis action may, and does, prevent paralleling. 

With a two-crank engine this effect is less; with a single 
crank still less, but the best arrangement from this point of 
view would be a six-cylinder compound working three cranks 
at 120? and governing on each H.P. cylinder. 

As regards the governor, when there is a large variation 
of angular velocity in the revolution, the point at which the 
governor acts becomes important; as this variation can 
be pre-determined it should be so arranged that the 
variation which occurs about the point of cut-off ig 
less than the others; if possible the governor should act just 
as the angular velocity is at its mean. The governor should 
not respond to variations of angular velocity such as occur 
in each revolution; much trouble is caused by making the 
governor too sensitive. The more sensitive the governor the 
greater effect does friction have and the more likely is it to 
hunt. Nowadays few designers err in making the governor 
of insufficient power, so that the hunting duc to friction is 
only of importance when the governor is over sensitive. 

It seems, then, that the single-crank engine is less likely 
to indulge in slow “swinging,” and in that respect is more 
satisfactory than a triple-espansion with three cranks; but 
ib will have a greater cyclic irregularity and will need a 
heavier fly-wheel. 

Generally, my conclusions are that the most suitable engine 
would have two or three cranks with two cylinders on each 
crank, governing on the H. P. cylinders. The fluctuation of 
crank effort would be made as small as possible in the-region 
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where cut-off takes place. The cyclic irregularity, specified in 
the form first indicated, would be met by a fly-wheel of 
moderate weight. The speed would be high, so as to reduce 
the number of poles for a given frequency, and keep down 
the mass of the rotating parta. 

The governor is only sensitive enough to respond to 


changes of speed greater than those occurring cyclically in 
each revolution. 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 
(Continued from page 20.) 


COMMERCIAL CONSIDERATIONS. 


The commercial advantages to the power user, have already 
been set forth in the author's 1892 paper. It may be said, 
however, that unless a factory owner is very exceptionally 
located, it will be to his considerable advantage to obtain his 
power supply from the electric power service. Even at 
distances of over 100 miles from the generating station it 
will be possible (if sufficient patronage is accorded to the 
power source that will permit 75 per cent. of the full capacity of 
the line to be transmitted constantly through it) to provide 
a power energy for £7 per 8,000-hour year of 1 E. H. P. An 
authority has stated that 10,000 Kw., transmitted 500 miles 
at a line pressure of 40,000 volts and a line efficiency of 
50 per cent., would cost approximately £9 per E.H.P.-year 
delivered (always assuming a satisfuclory loud faclor) ; the 
price stated would allow for a fair rate of depreciation, and 
includes 4 per cent. for interest in addition ; by increasing 
the line efficiency to 75 per cent. the cost on a similar basis 
would be only £8 78. per E.H.P.-year. 

Given that the demand for power is well sustained, and 
equal to the capacity of the transmission line, there should 
be no commercial difficulty in providing electrical lighting 
stations with power at 335d. per kilowatt-hour, and to 
power consumers at less thun one-third of this figure. Any 
system that does not permit the supply of bulk energy at 
these rates is not likely to prove a commercial success, 
becanse in considering the commercial features of a bulk 
supply installation, (he fluctuahons of trade should be recog- 
nised, Cycles of trade and industrial depression will always 
occur, due to various causes, such as war and political 
episodes, and the demand for electrical power will shrink, so 
that the conditions are drastically different from either tram- 
car, lighting, or other merely local applications. 

The concentration of our great staple industries in specific 
areas, and the geographic compactness of our country, along 
with the fact that nearly all our large manufacturing indus- 
trial areas have associated coalfields, constitute qualifications 
that invite, with extraordinary appropriateness, the bulk dis- 
tribution of cheap electrical energy for producing power and 
light, as well as for the service of electrical processes of 
industry. The abundant supply of cheap electrical energy 
distributed all over our industrial areas should, and will 
probably, stimulate our manufacturers to adopt the most 
progressive methods and apparatus; it will certainly widen 
the field for the profitable employment of capital, and 
especially in the electrical processes that depend for their 
raison. d'élre on the bulk, cheap, and continuous supply of 
electric energy. The grand consummation will perhaps be 
the restoration of the industrial activity of our country. 
The cheapest power energy, coupled with the unrivalled 
mineralogical advantages of our country, and the displace- 
ment of the locomotive by the electrically and directly axle- 
propelled large-capacity hopper wagons, will enable our 
manufacturers (if the railway companies will ouly bring 
down their freight rates to the level of those in Germany) 
to deliver their manufactured goods to the vessels of our 
still unrivalled mercantile marine at prices that should still 
defy fair and unsubsidised foreign competition. 

The fact that electrical energy can be economically trans- 


mitted, radially, from any coalfield generating centre for a dig- 
tance of 100 miles, means for our country, owing to its remark- 
able geographical compactness, the possible supply of electrical 
energy at a figure that no country, other than that possessing 
the natural power resources of waterfalls, can ever hope to obtain, 
This economic power advantage in fighting industrial foreign 
competition, by the carrying out of well-devised coalfield 
electrical transmission projects, may make all the difference 
between failure and success. When the coalfield trans- 
mission projects are completed, Faraday will be found to 
have bequeathed to the country he loved so well, a national 
gift of incalculable value. 


APPENDIX. 
INTRODUCTION. 


Some Remarks on the Machinery of Power Transmission, 
de. The nine years that have elapsed since the publication of 
the particulars of the original coalfield electrical power 
transmission project, have produced a crop of data and results 
from actual experience, and the garnered harvest of this 
crop constitutes all that is required, if properly utilised—to 
obtain economically satisfactory results in the long-distance 
transmission of electrical power, and its commercial distri- 
bution. 

It is very fortunate that in the beginning of the new cen- 
tury we are able more or less implicitly to rely upon the 
various agents required in electric transmission work, and 
to know that their degree of efficiency within the control 
of the engineer leaves comparatively little margin for im- 
provement. 

A few descriptive references relating to the various agents 
and the modus operandi that may be adopted in order to 
avoid mistakes, and also secure high efficiency, may not be 
out of place. Only methods and apparatus that have been 
put to test are referred to. 


The Generaling Machines, 


Preliminary Considerations,—Choire of Phase,—1t. has 
been sufliciently shown that the analysis of successful appli- 
cations demonstrated by the law of the survival of the fittest, 
has determined that in the choice of phase there need be no 
difficulty in deciding in favour of the three-phase. 

The author has analysed the character of power trans- 
mission installation carried ont in the last eight years by one 
famous Continental firm, the ratio of popularity proved by 
this application, is approximately expressed as follows :— 
Mono-phase, 10 : bi-phase, 100 ; tri-phase, 300. 

Frequency,—Experience points towards a range of 
frequency between 50 and 60 as the most serviceable. In 
America, it is stated that the decision to adopt the low 
frequency of 25 for the Niagara power transmission in- 
stallation, was a regrettable one. 

On the other hand in the clectrie applications of the early 
“ nineties,” frequencies were twice as high as the average of 
modern practice, this high rate of carly frequency, of 120, 
and still higher, has only one advantage, e.g., the slightly 
lessened cost of transformation, but the inductive troubles 
were serious. l 

The best practice includes frequencies within the range of 
50 and 60, although, with transformers of the rotary type, 
the lower rate of 35 has, in some instances, been adopted. . 

For local distribution, the lighting consumption of electric 
energy reduces the range of the limit of suitable frequencies. 
The frequency may be kept with advantage below 30. For 
alternating arc lighting the frequency should not be allowed 
to fall below 40. 

The marked division of opinion between the advocates of 
the continuous and the alternating current systems, 80 con- 
spicuous in the early “ nineties,” has, to a considerable degree, 
disappeared. Judging from the analysis of successful results 
of long-distance electric transmission installations, there 18 
only one conclusion to be drawn, and that is, the undoubted 
supremacy of the alternator. 

The enormous power capacities of alternator machines that 
can be secured, not limited even to 5,000 xw. per 
machine, the economy in weight of copper per unit of 
power capacity, and the remarkable convenience of the 
alternating system, are all features of the first importance. 

The triphase will permit the application of over-loads 
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better than either of the other two phases, and the struc- 
tural weight of a three-phase generator is less for a given 
output capacity. The biphase has not secured any considerable 
patronage because its power factor is low, and the starting 
of the motors is usnally effected only al no-load; this latter 
feature obviously constitutes a very considerable dis- 
advantage. 

There is no difficulty in obtaining a steady output from 
well-designed and accurately-proportioned three-phase alter- 
nator machines. — Even with a variation per revolution, 
corresponding to one-eighth of the polar division, a very 
regular output is obtainable. | 

Strangely enough, the same characteristic defects, 
although not in a similar degree, exist both in the three- 
phase alternators and in the gas motor; in both 
the best efficiency is obtained in working them at their 
fullest capacities. A reduction of this maximum output 
very seriously reduces the effective working efficiency, and it 
is better in both instances to have some of the machines of 
graduated sizes, in order that a fall iu the demand can be 
met by cutting off the generating units corresponding to 
this fall and maintaining the balance, working «ut their 
fullest caparily, and always, of course, in parallel. This 
principle was adopted in the author’s 1892 scheme. By 
establishing a constant maximum potential of the generators 
in action, erratic variations of output will also be pre- 
rented, 

So far, the voltage of the generating units has generally 
been kept within the maximum limits of 4,000 to 5,000 
volts, and the transformer raises the pressure to the degree 
required to effect economical transmission; 12,000 volts 
pressure is considered the highest practicable voltage desirable 
for the generating machine. There is a decided tendency in 
favour of increasing the voltage of the generators per se, and 
the early part of this new century will very probably be 
witness to outputs from tle generator terminals of such 
pressures as will make pressure-raising transformers quite 
unnecessary — instance the Wiesloch installation already 
described. Alternating generators with stationary armatures 
to supply energy at 10,000 volts have already been built, and 
the transformer capacity reduction resulting from this high 
initial voltage has been equivalent to a lessened loss of 24 
per cent, 

When it is decided to employ raising pressure transformers, 
it is advisable for safety reasons to keep down the voltage 
of the generators to-1,000 volts. 


Electric generators of even 5,000-volt pressure should be 


exceptionally well insulated from their foundations, and if 
direct-coupled, and if the electric generator constitutes the 
fy-wheel of the gas or steam engine, the couplings should be 
insulated very carefully indeed. 

When several generators make up the output capacity of 
an electric power station, they should obviously be arranged 
to act in parallel or in synchronous sympathy ; and the struc- 
tural character of their armatures, whether core or iron- 
clad, should exactly correspond. 

It is far easier to synchronously combine in parallel 
harness generators having a high factor of inductance, than 
those having a non-inductance factor. 

Control of Ovlput.—The use of phase lamps to determine 
the speed and phasic conditions is perhaps sufficiently exact for 
every-day commercial work. It is easy to cut in additional 
machines, because the exact pendulum swing corresponding 
to a given frequency is readily caught. 

An electric generator, designed to satisfy the exigent 
demands of light and power supply ‘customers, should have, 
as a primary qualification, a thoroughly satisfactory degree 
of regulation, and for the service specified, the reactions of 
the armature should be reduced to a minimum. 

Thearmature reactions have been reduced in modern gene- 
rating alternator machines by the application of compound- 
Ing, and this principle has permitted a close approximation 
toa fairly constant potential to be obtained on non-induction 
loads. It may be noted that claims have been made in 
favour of high inductions of large armature reaction gene- 
rators, because of their lessened danger of being burnt out, 
but the claims are only fairly applicable to badly-designed 
armatures, j 


An ideal electric generating equipment for long-distance 


transmission work should be designed to give perfect regula- 
tion of voltage of the energy it generates. 

The effects of inductance and armature reaction should 
as far as possible be eliminated. ; alternators that require a 
large increase in the existing ampere-turns to hold them fast 
to normal pressures or voltage under full load, should be 
condemned, because of the fact that their effective E. M. F. 
falls off under this full load very seriously. 

The line inductance effects should always receive the 
greatest consideration ; only the most careful regulation of 
the intensity of excitation, will permit the maintenance of a 
reasonably uniform voltage. The effect of the inductance of 
the line involving the addition of a few per cents to the vol- 
tage potential should not be overlooked. 

The ideal generator should have an ontput capacity over 
the maximum required to satisfy the service line demands, 
and its intrinsic regulation should be as perfect as possible. 

According to Mr. Louis Bell, “A generator capable of 
holding its voltage from no load to a full and inductance load, 
with an increase of only 15 per cent. or 20 per cent. in the 
exciting current, will usually give no trouble whatever." A 
well designed and built geuerator will be capable of self- 
adjustment to satisfactorily compensate for the effects of 
load removal, or when the current wave is distorted by an 
induction load. The fly-wheel type of alternator, with 
stationary armature, is becoming decidedly popular. 

Again we have another link that most appropriately 
couples the ideal three-phase alternator electric generator, 
with the ideal thermo-dynamic or internal combustion 
engine. The Otto cycle of alternative effective and non- 
effective piston reciprocations requires, as a necessity for 
steady running, the establishment of a large potential of 
energy in motion, such as is the rim of a heavy fly-wheel 
when revolving ; but the constant turniug of this heavy 
mass involves a not altogether inconsiderable loss of dynamic 
energy. By the displacement of this fly-wheel by an alter- 
nator electric generator, this non-effective dynamic energy 
absorption (measured as externally cffective or saleable power) 
is very greatly reduced. 

The structural cost of the triphase alternator for a given 
output capacity is intrinsically less than that for a biphase 
machine. Of course, the difference varies according to the 
design and the reputation of the maker. One comparison 
made by a press organ devoted to the electrical industry 
gives the cost of triphase alternator of a given output as 
equal to £5 4s. per kilowatt, and that for the biphase as 
equal to £7 per kilowatt. 

Relation .Deliween Generator and Nutr. — The more 
intense the field, the less the armature inductances, and 
reactions of both generator and motor, the higher the 
magnitude of the alternator outputs actually obtainable, and 
this without overloading the motor and eventually disturbing 
the harmony of the mutual rotary action, between the 
generator and the motor. 

As it is necessary, in alternating machinery, for the 
generator to be separately excited with a constant current 
machine, it is possible to maintain the field intensity in 
a condition of comparatively perfect constancy. 

Current Reorganisers,—The introduction of alternator 
machines for long-distance transmission work has involved 
for many applications the transformation of the current from 
alternating to continuous. 

When the consumer requires the energy for electro— 
welding, cauterising, and electro-fusion purposes, the alter- 
nating current needs no transformers: but for electrolytic 
operations, as well as for are and incandescent lighting and 
for traction purposes, the continuous current is for the 
former purpose considered advisably necessary until more 
perfect regulation is obtainable, and for the latter purposes, 
and in many applications it is advisable. 

The law of the survival of the fittest rapidly defines the 
most economic and efficient systems for various industrial 
purposes. The rotary transformer system involves the 
actuation of a single shaft that passes through the arma- 
tures of an alternator motor and continuous generator; the 
rotation of thelatter is effected by the motion of the former 
and the transformation is thus effected with the minimum 
loss in energy transmission. This loss in well-constructed 
machines should not exceed 5 per cent. This direct coupled 
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arrangement is vastly superior to the belt-driven one. The 
most efficient transformer load is that equivalent to 85 per 
cent. of the maximum output capacity, and this is obtained 
with the Schuckert type of machine. 

Messrs. Schuckert have made striking progress in the per- 
fec:ion of rotary transformers, and their latest machines leave 
little margin for improvement. The Schuckert improved 
machine consists of a motor-generator with double field and 
armature; it not only provides very high efficiency, but a very 
close regulation of output is also obtained. l 

Practical electrical investigators and experimentalists are 
attempting to apply the alternating system to purposes for 
which the continuous current system has hitherto been con- 
sidered the best, 

(To be continued.) 


ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


THE Council at the meeting on Tuesday had under consideration 
various applications for loans for electric lighting purposes. It was 
decided to sanction or advance the following :—Hackney Borough 
Council, £8,000 for the purchase of a site for an electric lighting 
station and refuse destructor, and £34,200 for building works in 
connection with them; Woolwich Council, £20,000 in respect of 
buildings for the electric lighting station; Hampstead Council, 
£9,623 for engineering works and electric light meters; Islington 
Council, £2,500 for extension of mains and £2,018 for the purchase 
of meters; and the Woolwich Council £27,805 for electric lighting, 
street lighting and purchase of meters. 

Life of Electricity Meters.—The Finance Committee reported that 
the Hammersmith Borough Council had applied for a loan of 
£1,903, repayable on the instalment system within 42 years, for the 
purchase of electric light meters. The Committee were advised 
that the Council could legally sanction the borrowing for that pur- 
pose, but that meters could not be considered to be part of the 
initial installation of the electric light, and that, therefore, the 

iod for repayment of loans for the purchase of meters should be 
imited to the estimated life of the meters, which might be fairly 
taken at 10 years On the recommendation of the Committee the 
Council resolved to grant a loan of £1,900 on this condition. The 
principle of 10 years thus established was also made to apply to 
all the before-mentioned loans where the purchase of meters is 
roposed. 
The Tramway Power Station.—The adjourned report of the High- 
ways Committee recommended the Council to apply to Parliament 
in the next session for powers to compulsorily acquire certain 
property adjoining the Greenwich tramways depót for the purpose, 
including the depót, of a site for the erection of a generating 
station for the operation of the tramways in South London. The 
reasons for substituting the Greenwich for the Camberwell depót 
were stated in the last issue of this journal, and the committee's 
recommendation was now adopted without discussion. 

Shallow Underground Tramways—The report of the Highways 
Committee reminded the Council of the instruction given to the 
Committee in June, 1899, to investigate and report on the practica- 
bility of constructing a shallow underground electric tramway from 
Westminster vid Parliament Street, the Strand, Fleet Street and 
Cheapside to the Bank, and thence under Moorgate Street to the 
tramway terminus at Finsbury Pavement. The instruction further 
suggested the consideration of the question from:the standpointof the 
principleadopted in the case of the lines constructed under Andrassy 
Strasse, Buda-Pesth, and in Boston, U. S A., and the inclusion of pro- 
vision for subways to contain gas and water mains, electric light cables 
aad telephone conductors. It was now stated by the Committee that 
careful consideration was being given to the question, and that 
valuable reports had been received from the Council's officers on the 
subject. Since the date of the instruction, however, the Council 

had engaged the services of an electrical engineer, and as the develop- 
ment of such schemes was largely carried on in America, it had 
occurred to the Committee that it would be advisable if he and the 
tramways manager were to visit that continent for the purpose of 
observing in what way such projects had becn carried out, and to 
report whether similar schemes could with advantage be proceeded 
with in London. Whilst that should be the primary object of the 
visit, the officials would, no doubt, be able to obtain information 
which would prove valuable in regard to the latest developments of 
electrical and other forms of mechanical traction in that country. 
Both the cfficials would be willing to use the annual holiday of four 
weeks for the purpose, and in order that they might be able to make 
a thorough investigation, the Committee thought the holiday should 
be extended from four to six weeks and that their travelling and 
other expenses should be paid by the Council. A recommendation 
to this effect, voting £250 for the expenses, was adopted without 
discussion. 

The Lewisham and Penge Provisional Orders.—The Highways 
Committee reported last February that the Lewisham and District 
Electric Supply Company had applied for a provisional order in 
respect of the Borough of Lewisham within the county and of the 
parish of Penge outside the County of London. It was then 
decided by the County Council to suggest to the Board of Trade 


that that part of the area within the county, aud which was covered 
to a large extent by the order granted to the Lewisham District 
Board, should be omitted from the company’s order. The Com- 
mittee now stated that the Board of Trade had decided to grant two 
orders, for Lewisham and Penge respectively. These orders had 
been scheduled to one confirmation Bill, in which a provision had 
been inserted with the concurrence of the Borough Council, repeal. 
ingthe Lewisham District Order, 1899. The parts of Lewisham and 
Penge already covered by the Blackheath and Greenwich and the 
Crystal Palace District orders had been excluded from the areas 
under the orders now granted. The report of the Committee 
proceeded to state that under the orders in the form in which they 
were forwarded by the Board of Trade to the Council for its 
observations, the Lewisham and District Electric Supply Company, 
to which the orders are granted, will, after the passing of the Con- 
firmation Bill, be enabled to supply electricity ina portion of Penge, 
which is outside the County of London, and in a portion of Lewisham, 
which is within the county. 

It will therefore be possible for the company to place its elec- 
tricity generating station outside London, and to give what may be 
described as a “ bulk” supply to the area within the county under 
the Lewisham order; or if, on the other hand, the generating 
Station should be placed within the county, the local authority, 
should it decide to purchase the undertaking within its area, might 
be saddled with a possible liability to supply energy in the area 
outside the County of London, under the Penge order. The 
Lewisham order contains a clause prohibiting its supply of energy 
beyond the area under the order; and a clause to a similar effect in 
the Electric Lighting (Clauses) Act, 1899, is incorporated in the 
Penge order. In both cases, however, the prohibition is qualified 
by theuse of the words "otherwise than under the authority of 
Parliament or under a license granted by the Board of Trade under 
the principal Act.“ The undertakers will thus have power to 
supply energy in both Lewisham and Penge; but it seems doubtful 
whether the local authorities would hzve power, after acquisition of 
the portions of the undertaking within their respective districts, to 
supply energy outside their own districts. The undertakers may, for 
the purposes of eitherof the orders, erect or lay down electric lines 
and works beyond the area of supply without apparently the 
authority of Parliament or license from the Board of Trade. It 


would seem, therefore, that the undertakers could erect a gene- 


rating station either in the Penge area or in the Lewisham area, or 
outside both those districts, for the purpose of supplying under 
both the orders. It seemed, therefore, not unlikely that when the 
time shall arrive for the purchase of the undertaking, either under 
the Electric Lighting Act of 1888 or under the special clauses con- 
tained in the orders, difficulties might arise owing to the local 
authorities being able to purchase the mains, but not the generating 
station. These difficulties might perhaps, although it does not 
appear clear that they would, be moet by provisions of the Act of 
1888 and the special purchase clause enabling the Board of Trade 
to determine any question which arises with reference to the pur- 
chase which is not to be settled by arbitration. 

The attention of the Board of Trade was drawn to these points with 
a view to the insertion in the orders of any clause or clauses to meet 
them. In reply the Board of Trade suggested that the same difh- 
cultics would arise whenever a company was supplying energy from 
one station for use in the arcas of more than one local authority, 
and at the same time pointed out that the question of the generation 
of electricity was not dealt with in the orders. In the circum- 
stances the Board expressed the opinion that the question raised 
should be determined under the provisions of the special clause 
inserted in the orders, and that it did not sce its way to suggest the 
insertion of any further provision. In view of this decision the 
Highways Committee stated that they did not consider that any 
further steps should be taken in the matter. 

Lighting of Elthim.—It was announced by the Highway Com- 
mittee that two notices had been received from the Blackheath and 
Greenwich District Electric Light Company of intention to lay high 
and low tension mains in parts of Eltham. The Woolwich Borough 
Council, whose views on the proposed works had been invited, 
stated that it strongly objected to the company laying any farther 
mains or doing any further work in Eltham. The ground for the 
objection was based upon the fact that on June 11th last the 
Woolwich Council gave the company notice under the terms of 
Clause 65 of its order of 1897, requiring the company 
to sell so much of its undertaking and works as are situated in 
Eltham, which forms part of the Borough of Woolwich. The clause 
in question, known as the Camberwell clause," which is contained 
in both of the company's orders, provides that the company's works 
may at any time before the expiration of the usual period of 
42 yenrs, be purchased by the local authority on payment of £123 
for every £100 properly expended by the undertakers. Twelve 
months’ notice of purchase has to be given under this clause, and the 
expenditure of the company upon which the purchase price 13 
reckoned extends to the end of the period of notice. The Woolwich 
Borough Council, in its communication on the subject, alleges, 1n 
effect, that the company, having received notice of purchase under 
the special purchase section, is proceeding to incur large expendi- 
ture on capital account which, in the opinion of the Borough 
Council, is not justified, and would not be incurred by the company 
but for the prospect of receiving it back shortly with the additional 
33 per cent. ö 

The Highways Committee could not say whether the projected 
expenditure would be considered by the Board of Trade auditor 
who had to certify it or, in the case of dispute, by an arbitrator, to 
come within the term properly expended.” It appeared, however, 
to be quite reasonable on the part of the Borough Council to anticipate 
the matter by taking steps to limit the company's expenditure, and 
the committee thought that the Council should support the local 
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anthority in that attitude. The company would probably be 
willing to consult the wishes of the Borough Council as regards 
expenditure which had not already been determined upon when 
notice of purchase was served. As, however, the provisions of the 


company's orders required that approval or disapproval should be 


intimated within one month af the notices, the County Council 
decided formally to disapprove the proposed works. 


Shareholders in Electrical Companics.—The Local Government 


Committee reminded the meeting of the Council's resolution passed 
in May last to address a letter to the Board of Trade suggesting the 
desirability of there being open to inspection the lists of sharé and 
debentnre holders in companies supplying gas, or electricity, or 
water, or hydraulic power, or undertaking tramway or telephone 
service, or owing docks or wharves within the county of London. 
The Committee now reported that a communication had been 
received from the Board of Trade, stating that careful consideration 
had been given to the views of the Council, but that the Board 
could hold out no hope that the Government would see its way to 
pose legislation on the subject. 

New Electric Tramways.—The Council adjourned for a week the 
consideration of further schemes submitted by the Highways Com- 
mittee for obtaining powers to construct four new electric tramways. 
The proposals relate to tramways, about 54 miles in length, 
estimated to cost £175,400, including the provision of cars and car- 
sheds and other works, whilst the sum of £87,800 isto be expended 
on street widenings in connection with the schemes. The tramways 
are (1) along the Victoria Embankment from Westminster Bridge 
to Blackfriars Bridge; (2) along Elgin Avenue from the proposed 
new tramways in Edgware Road to join the Harrow Road and 
Paddington tramways in Harrow Road; (3) from Trafalgar Road, 
Greenwich vid Blackwall Lane to the southern approach to Black- 
wall Tunnel; and (4) from Herbert Hospital, Woolwich vid Well- 
ball Lane to Eltham, and thence to Eltham Park. 


PARLIAMENTARY COMMITTEES. 


CLyDB VALLEY ELECTRIC POWER BILL. 


Ox the clanses being brought up for adjustment, a new clause was 
framed which provided that in the case of failure by the company 
to supply energy to a corporation which had agreed to become an 
authorised distributor under the Electric Lighting Act, the distri- 
bating carporation should not be liable to any consumers for the 
consequences of such failure or for any loss or damage sustained in 
respect thercof. Another provison was agreed upon whereby, in the 
event of the local authorities of Clydebank, Dumbarton, and Kirk- 
intillock becoming authorised distributora within two years after the 
commencement of the Act they shall for the purposes of the Act be 
respectively deemed to have been authorised distributors at the 
commencement of the Acts. 


Loca Leven WATER POWER BILL. 


Ox Wednesday, Thursday and Friday last weck a Select Committee 
ol the House of Commons, under the Chairmanship of Sir G. Kitson, 
considered the Loch Leven Water Power Bill, promoted by the 
British Aluminium Company. The Bill sought to incorporate and 
confer powers upon the Loch Leven Water and Electric Power 
Company to enable them to construct and maintain and work water 
works and water power and electrical generating stations for tlie 
supply of electrical energy, and for other purposes; and to take 
water for such purposes from Loch Eilde Mor and Blackwater, near 
Loch Leven, Ballachulist. The capital of the company is to be 
£601,000, divided into 60,000 shares of £10 cach, to be called “A” 
shares, and 1,000 shares of £1 each, to be called "B" shares. “A” 
shares will be entitled to a dividend at the rate of £3 per cent. per 
anoum out of the profits available for dividend in respect of each 
year before any dividend is payable on the “ B” shares for that year. 
The surplus profits, after 6 per cent. has been paid on the “A” 
arei; will be equally divided between the “A” and “B” 
shares, 

Mr. Lr uh, K.C , in opening the case for the promoters, said the 
scheme was a portion of a more ambitious one before the House 
two years ago, which was rejected generally on the ground that 
it would interfere with the beauties of nature. He pointed ouf, 
however, that industries which might have been developed in this 
Country had been developed in connection with the Niagara Falls, 
and they must have some regard to the prosperity of the country. 
The power they intended to produce was 18,800 H.P. The only 
Opponents were two landowners, and the company would be prepared 
to compensate them for any damage sustained. 

Mr. R. Warracg, K. C. (Chairman of the British Aluminium 
Company), was called, and said the company utilised 7, 000 u P. out 
of a possible 12,000 H. p. at Foyers. They were making carbide of 
calcium, and were also carrying on experiments in other directions 
oo use of electrical power for making chemicals and certain 

8. 

Mr. F. d. Wong, managing director of the Acetylene Illumi- 
nating Company, said that company could take 5,000 H. P. out of the 
15,000 provided for at Loch Leven under the Bill. 

Mr. J. P. Aupaiaurt, electrical engineer, gave the manufacture of 
chloride of potash as an example of industries which had left this 
country owing tothe want of a cheaper electrical supply. 

rd KELvIN, a director of the British Aluminium Company, 
Bave evidence in support of the scheme, and said the aluminium 


industry had been injuriously affected by competition abroad, but 
the metal produced in Switzerland was no cheaper than that pro- 
duced on Foyers. 

In cross-examination, Witness said that before the development 
of water power at Niagara, and the supply of electrical energy, a 
great number of electrical and chemical industries whioh had now 
sprung up were altogether in the air or in the heads of the 
inventors. 

Local evidence having been called as to the value of the scheme 


to the Highlands, 


Mr. W. V. Grana, joint engineer of the scheme, stated that tha 
estimate of the cost of the works and contingencies was £105,218, 
Land would cost £81,000, and the electric plant £79,500 ; a grand 
total of £565,718. 

Counsel addressed the Committee in opposition to the scheme, 
but no evidence was called. 

The Committec declared the preamble of the Bill proved. 


TRAMWAYS PROVISIONAL ORDEBS. 


Ox Monday the Tramway Provisional Orders Bills, Nos. 1, 3, and 
which confirms Provisional Orders granted by the Board of Trade 
to various undertakers, came before the examiners of standing 
orders in the House of Commons, and the standing orders were found 
to have been complied with. The Bills have already passed the 
House of Lords. Particulars of the various orders and undertakers 
have already been given inthe ErECTRICAL Review. The districts for 
which orders are asked are Ashton-under-Lyne, Denton, Devonport, 
Liverpool, Northampton, Pontypridd, Cheriton, Colchester, Hyde, 
Littleborough, Middleton and Chadderton, Coatbridge, Folkestone, 
Glossop, Hopeman, Weston-Super-Mare, and Pontefract. 


MANCHESTER AND LIVERPOOL ELECTRIC Exrress BILL. 


Ox Wednesday last week evidence was given by Mr. P. Dawson, 
electrical engineer, who was a member of the Belgian jury which 
reported on Mr. Behr's railway at the Brussels Exhibition, and had 
travelled several times on the railway constructed there at a speed 
of between 60 and 70 miles an hour. They went round curves with 
the greatest smoothness. To his knowledge no other member of the 
jury travelled over the railway in the car. No tests were asked for, 
or submitted to the jury, nor were any calculations made to them. 
Though he protested against it, the rest of the jury came to the 
conclusion that the railway was dangerous. He had no reason 
whatever to think that the railway was dangerous. 

From what you saw of the working of the railway at Brussels, 
did you come to the conclusion that the line was perfectly safe ?— 
I could not sce any danger about it. The jury did not wait for any 
results, and there were no tests made to enable the jury to come to 
any conclusion. 

The CHAIRMAN: You travelled on this railway three or four 
times, and as a practical engineer no doubt were able to form an 
opinion that a layman could not form ?—Yes. 

It has been suggested to you more than once that a railway of 
this kind would eliminate a certain proportion of accidents. Did 
it not suggest itself to you that with its high speed and peculiar 
form of construction the railway would bring in a new class of 
dangers ?— There might bea new class of dangers, but I do not 
think they would be so great as the dangers inseparable from the 
two-rail system. 

Can you suggest what this new class of dangers is?—You have on 
the permanent way besides the rail on which the driving wheel runs, 
four guiding rails. It would be therefore necessary that the 
structure on which they were placed should be very carefully built. 
If one of the rails broke there would be a danger of a serious acci- 
dent, but the danger would not be greater than the failure of a rail 
on the two-rail system. 

What would happen if a guide rail broke ?—That would have to 
be found out by experiments. If the rail broke inwards there 
might be no bad result, but if it broke outwards the momentum of 
the car would rip up the track and cause a disaster. 

Would there necessarily be a disaster through the fracture of a 
guide rail? —No, not necessarily. 

This concluded the case for the promoters. 

Witnesses were then called in support of the opposition of the 
Cheshire Lines Committee, as to the estimate for the land required 
being too low. | 

M. FLAMACH, inspector of the permanent way of the Belgian 
State Railway, gave evidence concerning the mono-rail trial in 
Brussels, and said the highest speed attained in the experiment was 
104 kilometres. As the line was constructed in Brussels a higher 
speed would not have been safe. The centrifugal force at this 
speed was 17 per cent. of the weight of the car, and at a speed of. 
110 miles he considered the centrifugal force would be 40 per cent 
In the Brussels trials considerable deflections in the rails resulted: 
The report made by him and his colleagues on the trials was in the 
nature of a compromise. He was less favourable to the new line 
than his colleagues, and did not consider that the Belgian State 
would adopt the system. He had no knowledge of their having 
accepted plans for the construction of such a line. 

M. JuLES Dery, another of the jury at the Brussels trials, spoke of 
the rolling and pitching movements of the cars, and said tt at the 
president of the Exhibition stated that he could not give the prize 
for high specd to Mr. Behr because his system was dangerous. 

The Committee adjourned. 
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On 18th inst. Mr. D. MELDRUM, manager of the Cheshire Lincs 

Committee, gave evidence in opposition to the Bill, aud gave details 
of the train service between Liverpooland Manchester. He con- 
tended that the public were adequately served, and that there was 
no need for the mono-rail. 
Mr. Francis Fox, C. E., engineer to the Cheshire Lines 
Committee, who was connected with the building of the 
Liverpool Overhead Railway, expressed the opinion that the 
mono:rail system was based on unsound scientifie principles, and 
he considered it unsafe. Placing the rail on an unstable structure 
above the ground would bring about sinkage on the mosses over 
which the railway had to travel. There was three times the 
material in the mono-rail than there was inan ordinary line, and a 
depression on the mono-rail would set up a series of sinuositics 
which would be fatal to the safety of the line. "This would lead to 
derailment, the results of which would be far more disastrous than 
in an ordinary railway accident. 

At the Committee resuming on 19th inst, further consideration 
was given to this Bill. 

Mr. Francis Fox, C. E., in examination taid that he should 
describe the proposed line as a sort of glorified “ Bally bunion“ line 
which he said was an enginccring as well as a financial failure, 
and was really detrimental to the locality. He contended that 
the defects of that line would be repeated in the present scheme. 
In the mono-rail system, the danger of the cars mounting the line 
was more pronounced than in the case of the bi-rail system. The 
guide wheels would not avail to counteract centrifugal force, and he 
believed that the whole thiug would go to pieces. 

Cross-examined by Mr. Fitzgerald, K.C., Witness said there 
must be a perfect adjustment of the guide wheels, and this could 
not be secured with any certainty in the proposed scheme. 

Mr. W. O'NEILL, chief engineer to the Midland Great Western 
Railway of Ireland, said the result of his investigation of the merits 
of the mono-rail line in 1898 in connection with the Listowel aud 
Ballybunion Railway, was that the suggested line would be impractic- 
able. Theoscillation and noise of the cars were enormous, but the main 
difficulty was due to subsidence of the permanent way, which would 
lead to kinking of the mono-rail. The kinks would become 
permanent, and it would be of course impossible to run over the 
line at high speed, for there would always be the danger of a scrious 
accident. Despite the very little traffic on the Ballybunion Rail- 
way, there were frequent renewals of the trestles. When he had 
travelled on that railway he had always experienced an extremely 
unpleasant sensation. He did not believe that a speed of 110 miles 
an hour could be accomplished on the mono-railway. There was 
no doubt that a very much higher rate of specd could be obtained on 
the bi-rail system than on the mono- railway if sufficient money were 
expended on the permanent way and rolling stock. The centre of 
gravity on the Ballybunion Railway was above the rail; it 
might be brought down lower, but beyond steadying the car it 
would not have very much effect on the danger of derailment. The 
Ballybunion Railway spent 90 per cent. of its reccipts in working 
expenses. 

Replying to the Chairman, the WITNEss said the train would be 
safer with no flanges to the mono-wheel than with flanges, and more 
comfortable with springs than without them, although more 
dangerous. 

Mr. Barton, C.E., stated that he had laid down hundreds of miles 
of railways in Ireland, and had studied the proposed mono-rail 
system. lu his opinion it was still in the experimental stage. There 
were half-a-dozen dangers which he had thought of, and which 
could be explained in a simple way though he was sure there were 
a great many more. He mentioned a number of daugers to which he 
considered the mono-railway would be subjected. : 

Cross-examined by Mr. Fitzgerald, Witness said in his opinion 
the mono-rail should not be sanctioned until experience proved its 
safety. f 

Mr. FITZGERALD said the dangers which had been put forward by 
Mr. Barton constituted new evidence. It had been given from plans 
and diagrams, and he could not cross-examine upon it, and would 


therefore ask to be allowed to recall Mr. Cooper, one of the. 


engineers to the promoters. 

The CHAIRMAN said he agreed to this, as the Committee were only 
desirous of getting at the truth. 

The Committee adjourned till Monday. 


On Thursday Sir Douatas Fox gave evidence as to the competi- 
tion with the Cheshire lines which the proposed mono-rail would 
create, and pointed out that at the Liverpool end the acquisition of 
land by the promoters would prevent the carrying out of a pro- 
jected new dock. He expressed the opinion that considering the 
little time which would be saved by the construction of the line 
by passengers between Liverpool and Manchester the game was not 
worth the candle. He thought the machinery of the mono-rail 
system was much too complicated for practical purposes, and that 
the weight of the car was out of all proportion to the number of 
passengers to be carried. 

In cross-examination, WITNESS said he considered the chain a 
most dangerous factor, and so far as the guide-wheel springs were 
concerned, the 4-in. play that had been suggested by the pro- 
moters was an absurdity. 

Prof. Canus WILSON said he saw great difficulty in the placing of 
a motor of sufficient power within the car on the proposed system. 
The trains could not be brought up within a mile or one minute, 
because on the mono-rail system the brake and wheels were boxed 
up, and consequently were deprived of the cooling action of the air. 
Ordinarily, the greatest pressure upon the flanges of the whcels on a 
bi-rail was 10 per cent. of the weight of the coach orcar. The 
maximum pressure on the main driving wheel in going round curves 


on the proposed mono-rail system was 24 per cent. of the weight of 
the car. Witness thought the outside limit should be 15 per cent. 
in a motor-driven car, and this only when the guide wheels were both 
taking their share of the pressure. On the proposed line there were, 
furthermore, dangerous reverse curves. In other words, the car 
would not have recovered from the shock given it by a carve in the 
rail in one direction before it received a second shock through the 
rails curving in the reverse direction. 

Mr. S. H. Snort, technical director of the English Electric 
Manufacturing Company, was then called, aud examined by Mr, 
RussELL, K. C. He said he was of opinion that the system was 
defective. He did not think that the mono-rail car was to be con- 
structed sutliciently strong enough to be able to stand the wear and 
tear of the high speed travelling. Witness here produced a strip of 
metal, which, he said, was the identical composition of aluminium 
and magnesium with which Mr. Behr had arranged to construct his 
car. He also produced strips of wood and another metal of the 
same weight, and, placing the firat-mentioned across his knee, broke 
it in half with ease. The wood he failed to break, and the third 
strip he was able to bend. He expressed his opinion in support of 
the experiment that the car might get smashed up. It had been 
shown from experience that wood was the best substance of which 
to construct railway cars, and nothing was to be gained by attempt- 
ing to reduce the weight of cars below what had been found service- 
able on railway lines in general He further argued that the size 
of the car was not sufficient to admit of a motor powerful enough to 
drive the car as fast as was desired. He calculated that the chain 
proposed by the promoters would only last 180 journeys between 
Manchester and Liverpool If it broke it would certainly fly 
through the bottom of the car if it went in that direction. 

The Committee adjourned. 


LoNDON County Councin TRAMwAYS. 


ON Wednesday last week local evidence was given in favour of the 
scheme by the Rev. J. It. Lees, vicar of St. Andrews, Lambeth, and 
Mr. W. Mitchell and Mr. A. T. Moore, members of the Camberwell 
Borough Council. 

Mr. H. L. Chiprs, the Parliamentary agent to the London County 
Council, gave evidence as to the negotiations which he conducted on 
behalf of the Council last year with the various local authorities 
in London, with the object of securing uniformity in the relations 
between the Council and the local authorities. An agreement was 
come to which was incorporated in clauses inserted in the London 
County Council Act of last year, which authorised the Council to 
convert the existing tramway system of London to electrical traction. 
The scheme contemplated that before the works were commenced a 
detailed plan, with a statement of the materials to be used, should 
be submitted for approval to the Board of Trade, and that all the 
road authorities who were responsible for the repair and maintenance 
of the roadway, as distinct from the tramway authority, should have 
an opportunity of being heard. Battersea wished to have the whole 
agreement altered in their favour, simply because balf-a-mile of 
tramway was made in their district. The whole question of 
electrolysis was considered when the clauses were agreed to last 
year. and those clauses were included in the present Dill. 

This evidence concluded the case for the County Council. 

Mr. BatrourR Browne, K. C., in addressing the Committee, on 
behalf of frontagers whose property would be injured by the con- 
struction of the tramways, said the question really was whether the 
frontagers were to have any rights at all, or whether the County 
Council was to have the privilege of construction tramways wherever 
it thought fit. 

Evidence was then tendered by various witnesses in opposition 
to the scheme, and the Committee adjourned till Monday. 


After hearing a considerable amount of evidence in opposition to 
the Bill, the Committee gave their decision on Tuesday last. 

The CuAIRMAN said the Committee had decided that they could 
not sanction the proposed line from Camberwell Green to Dulwich, 


or the line which was to have run along Stamford Street over 


Blackfriars Bridge, or the proposed extension of the line in 
Waterloo Road so as to bring the tramways nearer to the bridge. 
They had decided to authorise the construction of the remaining 
extensions as authorised by the Committee of the House of Com- 
mons. The opposition of the Battersea Borough Council was met 
by the insertion of a clause reserving to the borough, as the elec- 
trical undertakers in their area, the right to break up the new tram- 
way in Battersea for the purpose of laying electric lines where 
necessary. 


LOWESTOFT TRAMWAYS BILL. 


A SELECT Committee of the House of Commons, under the chair- 
manship of Sir Frederick Godson, on Tuesday and Wednesday, 
considered the Billof the Lowestoft Corporation which has already 
passed in the House of Lords. 

Mr. Freeman, K.C., who represented the Corporation, stated that 
the chief thing dealt with in the Bill was the provision of tramways. 
The Corporation had taken over the electric lighting of the 
borough, and in connection with that, tramways had suggested 
themselves. If they got tramways it would result in considerable 
economy, as they would be able to have a day as well as a night 
load. In 1899 a company applied for power to construct a tram- 
way from Yarmouth, through Lowestoft to Kessingland, but as the 
result of the opposition of the Great Eastern Railway Company, onl 
a part of the scheme was sanctioned. Subsequently nogotiations too 
place between the Corporation and the company, andan agreement was 
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come to which was very 5 to Fi Corporation, the number of currents of equal frequency are induced in the 
result of which was that the company agreed to withdraw their secondary coils (2) of the coils, B e and B J, and by means of 


lication for the confirmation of their light railway order so far : à 
RU" applied to lands within the borough, and the Corporation the two wires, fe and fl, of the relay R d, on the real line, 


agreed to apply for power to construct a tramway between the and also in the extinguishing circuit, C e, through the 
borough boundary on the north and the borough boundary on the artificial line, L e. 
south. They were now asking for power to construct a tramway Twelve mono-teleph ones are join ed in series in the 


slong the whole front of the borough, and it would be in immediate n 3 ; ; ` 
15 1100 with the tramways outside. Originally it was intended receiving circuit, € 7, to form the multiplex receiver. The 


to constract more tramways than shown on the plan, but a part of the actual apparatus (fig. 6) is composed of a cylindrical box 
scheme had been taken out, thereby considerably reducing the covered by a glass cover which encloses a strong magnet of 
borrowing powers which were required. It was now proposed to which N is the hollow core. The core is covered by a coil, 


expend £60,000 on the tramways. : 3 : : : 
m R. B. NicHorson, town clerk of Lowestoft, said that if the E, as in an ordinary telephone, but the diaphragm, which is 


Bill was passed the Corporation proposed to lease the tramwaysto about 2 millimetres thick, instead of being fastened at its 
Taigh w^ u^ iia ub obliged E take 5 circumference is simply held on three points of the circum- 
Lois iom ene Aah IS SECOSIDODV WAS: CODOIUODA ference of the first Nodal line by three fixed supports, /, which 
ising the ne ital. The d ; Aa i pp , 
eee ODD OE ERI bak OQ REL pia s. are attached to movable radiating slides on a shelf of the 


borough was £106,000, of which £35,000 was for the electric light : : . 
undertaking. The Corporation would be assured that the company Circular platform (P) which supports them. The diameters 


were in a position to work the Samay before they handed them of the diaphragms are determined by the condition that they 
over, aud failing them being handed over there would bea remu- — give for their first harmonic the sounds, 5 (B) (480 vibrations 


nerative undertaking in the hands of the Corporation. : ; ; 

Mr. W. BEER, engineer of the Bill, said jo ae also engineer to per second), th (c) (512 vibrations), ut dieze (C sharp) 
tbe East Anglian Light Railway Company. The proposed lincs (543 vibrations), and so on, semi-tone by semi-tone, to 
rur in lengths holly mm she DOOR. ane gauge of la dièze (A sharp) (about 900 vibrations). Each of them 

e way wou e eame as that o e East Anglian Com- 1 c 1 1 d 1 
pany, so that they could have a continuous run from one to another. f n actly Prin to sy ntonise with one of the electro-tuning 

Farther evidence was called to show the necessity for tramways orks used in the transmitter. 
and the prospects of their proving remunerative. When a scries of undulatory currents passes through the 


a 
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Fic. 6. FIG. 7. 


Ar. Lirrln, K. C., for the opponents, argued that the liabilities coil E, of a freque i 
TILER, K. C., nts, 5 juency «qual to the first harmonic of 
of the Corporation were already high enough, and it was very the membrane, there is an energetic response, whilst if the 


undesirable that they should be increased. "as i 
Evidence was called in opposition to prove that the streets were frequency is different to the extent of a semi-tone, the 


too narrow for tramways, and that the traffic would be so little in membrane remains nearly unmoved. Hence thè name mono- 


the winter that the scheme would not be remunerative telephone given to the instrument, which res 
at th é ; ponds only to a 
The Committee found tho preamble of tho Bill proved. single sound. The mono-telephones, being a by 
their particular note, are known briefly as the receiver B, C, 
or F, &c. 
Mrrnororrrax ELECTRIC SUPPLY COMPANY. For the collection of the sonorous waves produced by one 


Tue Bill of the Metropolitan Electric Supply Company, which has of these receivers vibrating under the influence of signals 


already passed the House of Commons, came before Lord Morley's . 
Committee on Unopposed Bills on Tuesday. Tho object so ashi sent by undulating currents of the same frequency as its 
under the Bill is to carry out an order of the Board of Trade under own, a tube, T!, is attached to the hollow core of the electro- 


d ak di „ 5 D freu being sy magnet E, and bifurcated, the two branches, com- 
ny, bnt wi e condition that at least two separate icating i i i 
aad distinct trunk lines be laid to each of their distributing ains, e tie 17 85 apu rcd ps : xii 
in the form of a U, which passes under the operator's chin, 
A sketch of one of these ecouleurs (listeners) is shown in 
| fig. 7, lower portion. The coil of the electro-magnet is 
THE MERCADIER MULTIPLEX TELEGRAPH. wound to a resistance of 200 to 400 ohms. The platform P, 
SE | which supports me BE is attached to the base of the 
l apparatus in such a way that the core of the magnet 

| (Continued from page 124.) adjusted in relation to the diaphragm of the 5 

THE period or frequency, of the induced current is equal In fig. 4 three of these mono-telephones are shown sche- 
to that of the corresponding tuning fork, To prove this it matically. In actual practice 12 mono-telephones are used 
ts merely necessary to join a telephone to the circuit, c /,at ranging semi-tone by semi-tone from B to A sharp. i 
some point and depress the key, m n. The note heard in the From the above description it is easy to see how signals 
telephone is the same as that of the tuning fork. If all or can be sent and received simultaneously. Suppose the tuning 
eeveral of the keys are depressed simultaneously, the various forks in motion at each station. At the station 4 an operator 
induced currents of different frequency pass without con- sends Morse signals with the key m n (fig. 4) related to the 


fusion in the circuit, c 4 At the same time an equal tuning fork si for instance; these signals are reproduced 
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by induction in the secondary coils of B e and B 7, those of 
B l going to line and traversing the wire // of the relay n 4; 
but their effect, on the relay is annulled by that of the signals 
simultaneously produced in the coil B e, and which traverse 
the artificial line L e and the wire fe of the relay, when the 
line L e and the condensers are properly adjusted. The relay 
remains unmoved, while the signals go to line, and arrive at 
the remote station (n), traversing the wire 2 of the coil p / 
and the wire f/ of the relay n d of the receiving station (17). 
There they are not annulled, the microphonie contact p m 
moves, and produces the signals in wire 1 of the induction coil 
Br; wire2reproducesthem by induction, and they pass through 
the mono-telephones in the receiving circuit cr. But as only 
the mono-telephone si, is affected by these signals, the 
operator at this receiver reccives the signals sent to him by 
the operator at transmitter si, of the sending station (a). 

At the same time the operators at the other points can be 
exchanging signals in a like manner without any confusion. 
Dy this means with 12 transmitters and 12 receivers at 
either station it is possible to effect 24 simultaneous trans- 
missions. Fig. 7 represents a complete installation such as 
has been employed on trial at the central office of Paris, 
The annoyance likely to result from the presence of the large 
number of tuning forks and mono-telephones in. one room 
has been overcome by enclosing them in a fe!t-covered 
cupboard at some distance from the working tuble. 

It is impossible to surmise what will be the result of the 
experiments carried out in England between London and 
Glasgow, but it is stated that excellent results have been 
obtained between Paris and Dijon, Paris and Toulouse, and 
Paris and Bordeaux. At any rate, the principle of the 
system cannot fail to be of interest to British electricians. 

The inventor has worked out some ingenious mcthods of 
interconnection of a number of stations in erhelon, and has 
devised many methods for overcoming the more obvious 
difficulties of the system, 


CORRESPONDENCE. 


Localisation of High Resistance Breaks. 


Absence from England has delayed my reply to Mr. II. R. 
Kempe’s comments on my article explaining the above test 
in the E.EcTRICAL REVIEW of June 7th and 14th, which I 
received only yesterday. I hasten to thank Mr. Kempe for 
his kindly reference to the merits he recognises in the test. 
I was of course well acquainted with Mr. Kempe's test for 
high resistance breaks based, as all such tests must be, on 
the measurement of capacity and resistance, but he will for- 
give me when I say that although his test is theoretically 
sound, and I doubt not capable of giving good results to an 
electrician so expert as he is, it is a little formidable to the 
average electrician, whose results would not, I think, be 
equally reliable and satisfactory ; and it is for this reason 
that I devised an alternative method more simple, I think, 
in execution and involving a less elaborate formula. 

I fully endorse what Mr. Kempe says when he points out 
that when R / is very high then any variation in this value 
but very slightly varies T A B /," and I evidently did not 
express myself sufficiently clearly as to what I meant by the 
statement which Mr. Kempe rightly considers to be not 
strictly correct if applied to two hiyh resistance breaks differ- 
ing considerably in their resistance. 

It will be seen, however, that in the previous paragraphs 
I had just contrasted the relative ‘charges in the cable part 
of the circuit with the end sealed, the end direct to earth, 
and also when the break resistance equals that of the cable 
conductor (p. 961), and the conclusion I expressed was 
intended to be only a general remark, applicable not to two 
high resistances differing in value, but to a high resistance 
as contrasted with one of low or moderate resistance, viz., 
that the higher the fault resistance the greater the charge 
in the cable, because the potentials in the cable portion of 
the circuit are higher. Moreover, the higher the fault 
resistance the more cells may be used to increase the charge. 
It will, therefore, be seen that a high resistance tends to 
increase the efficiency of the localisation which depends on 


the charge being large enough to be accurately measured,” 
This, of course, is strictly correct. ; 

That I was considering only high versus low resistance 
breaks is more clear perhaps from the next paragraph where 
I said “The lower the fault resistance the more advan- 
tageous is it to employ a rather low galvanometer resistance,” 
which would, of course, only apply to a very low resistance 
circuit. Also in the Addendum (p. 1008—1009) * This 
test is applicable for breaks of low or very high resistance, 
but has been specially designed for the latter, as other tests 
in common use are better suited for breaks of very low 
resistance, because the charge taken up by the distant portion 
of the broken cable would be small for very exact measure- 
ment." 

With regard to the separate and important consideration 
raised by Mr. Kempe as to the degree in which a decided 
increase in an already high break resistance affects the charge 
in the cable it is true, as pointed out by Mr. Kempe, that 
the difference in the cable potentials, and therefore in the 
measured charge, f, represented by T a n“ would be very 
slight in the two cases, but on the other hand, the higher 
break resistance would not very greatly alter the total 
imaginary charge, r, represented by T A E, owing to the 
charge towards the distant end of the circuit being very 
attenuated compared with the testing end. A slight error 
in the measurement of f does not therefore seem to affect 


f 


the ratio x —indicating the distance of the break—very 


seriously. Or to put it in other words :—The charge in 
the real cable part of the circuit is so much larger than that 
for an equal resistance at the distant end of the imaginary 
cable circuit, A B E, that a small error in measuring the 
former apparently does not vitiate the calculated distance 
of the break in a very important degree. This seems con- 
firmed by the accuracy of the results of tests on the higher 
resistance faults which I have submitted for publication 
since my original article appeared. 
J. Rymer Jones. 
Coatzacoalcos, Mexico, 
July dth, 1901. 


Purchase of Foreign Machinery. 

I have been in the electrical engineering business for 
20 years, and up till six or seven years ago I dealt exclusively 
in british. machinery. At first delivery was of no 
importance, but as business increased and British firms 
showed no inclination to increase their plants and staffs, 
delivery became worse and worse, and caused trouble. 
Then many dynamos and motors proved failures, and finally 
the business methods of British firms became quite intoler- 
able, till finally I was induced to look into foreign 
machinery, and have been very well satisfied therewith ever 
since. 

The matter of delivery is entirely in the manufacturer's 
own hands; it is too much to expect purchasers to treat 
with any consideration manufacturers who will not, in the 
face of keen competition, help themselves. In my opinion 
it would only be putting a premium on incompetence to 
erant. longer time for delivery to the slowest manufacturer. 

Then, again, too much stress is put upon superior British 
workmanship. I could give, and no doubt many others 
could give, many examples of dynamos and motors of fault- 
less workmanship and mechanically unsurpassable for dura- 
bility, which were utter failures. — 

One thing I admire most in American dynamos and 
motors of high class, is their faultless design, and the chief 
reason for my preference is that in British machines the 
electro-magnet designs are mostly faulty, and hence a 
magnificently-made machine, 80 far as workmanship goes, 18 
often a failure. 

] have a case in hand now of a finely-made dynamo 
supplied by an eminent firm in Britain ; but although well 
made, the design is faulty, hence great dissatisfaction with it. 
In another case a large machine by a British firm, splendidly 
made, but an utterly bad design; the purchaser, on the 
advice of competent engineera, rejects it. : 

The reason for these faulty designs is not far to seek. We 
have only got to compare the calibre of the British and 
foreign designers engaged by the largest firms. 
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A glance at the advertisement columns shows this feature 
of British manufacturing, “A MAN wanted to keep costs, 
manage works, design and build dynamos, alternators and 
polyphase machinery." It is ludicrous to read such things. 

How would this look in an architectural paper ?—** A 
man wanted to act as clerk of works, manager, mason, 
bricklayer and carpenter, competent to design mansions, 
churches and cathedrals.” 

It is useless to attempt to fasten any blame upon pur- 
chasers and their advisers ; the culprit is the manufacturer 
himself, He himself must move in the matter first, and 
thereby become worthy of consideration. The electrical 
engineering trade has slipped through his nerveless hands, 
largely due to his inability or unwillingness to pay for 
talented designers. There is no other way of accounting for 
the failure of otherwise faultlessly made machines than by 
laying it against the design. We are too apt to talk of the 
vagaries of our workmen and of consulting engineers, while 
hlinking the facts regarding the men who must move or 
block the way. 

As to business methods, I have found British firms 
exceedingly difficult to deal with when their manufactures 
prove faulty: their invariable attitude is one vulgarly 
described as “ bluff.” 

A case in point. A number of motors by a large firm 
failed within eight days of starting up. Although the failure 
caused great loss and delay, only on compulsion was it 
attended to, and then they laid the blame on the starting 
switches, thus claiming exemption from all blame. Unfor- 


tunately for this contention, they had forgotten that the 


starters were their own, fitted by themselves! ! ! 

It is poor business policy to attempt to make a purchaser 
pay for faulty machinery without first cheerfully and readily 
and promptly attending to it. 

These lines are written merely to show that there are 
deeper reasons at the bottom of the purchase of foreign 
machinery than appears on the surface. 

No doubt my experience has been that of others, and it 
will take more than quick delivery and good workmanship 
to induce me to advise the purchase of machinery made as 
at present in Britain for heavy engineering work, however 
mach I should like to do so. 

A Consulting Engineer. 


Refuse Destructers and Electric Generation. 


Now that the fallacy that the dust bin can be considered 
the source of the future light has been exposed by Mr. 
Highfield, one would like to hear the views of Mr. Kershaw 
and also those of the engineers of the much-advertised 
Shoreditch installation upon this interesting subject. 


Voltmeter. 
July 21sl, 1901. 


THE RASCH ELECTRIC LIGHT. 


Tut glow worm has long been the envy of the electric 
lighting engineer, This ingenious animal manages somehow 
to produce light, which, though not of great intensity, is 
ünaccompanied with any waste heat rays ; the whole of the 
radiant energy which it produces is within the limits of the 
Visible spectrum, and we are justified in assuming that 
100 per cent. of the energy applied is converted into light. 

The case is very different, with our artificial contrivances 
for obtaining light. The ordinary gas light converts only 
alout 1 per cent. of the applied energy into light, the 
ordinary electric incandescent lamp converts about 5 per cent., 
the Nernst incandescent lamp, which is somewhat slow in 
Making its appearance on the market, converts 10 per cent. 
of the applied electric energy into light, and the ordinary 
arc lamp about 30 per cent. 

It is evident, therefore, though we are still far short of 
the ideal, that a cousiderable advance has been made in the 
efficiency of light production during the past century. Some 
Investigations recently made by Herr E. Rasch, of Potsdam, 
seem to indicate that the new century will see a much greater 


‘ 


advance in this direction than any that has hitherto been 
made—an advance which actually threatens the enviable 
pre-eminence of the glow worm. 

Shortly stated, Herr Rasch’s invention consists in taking 
the same refractory materials as are used in the rod or 
filament of the Nernst lamp, and using them to replace the 
carbons of the ordinary arc lamp. By this method, a 
beautiful steady light has been obtained, whose light is 
equivalent on an average to 75 per cent. of the electric 
energy applied, and in some individual experiments (assuming 
that there was no experimental error) the theoretical limit of 
100 per cent. appears to have been reached. 

Rasch’s object appears to have been to use the same 
materials as used by Nernst, but to increase their efficiency 
as radiators of light by raising them to a higher temperature. 
For this purpose he reverted from the incandescent to the 
arc system of lighting. He obtained an excellent steady arc 
light between electrodes of magnesia, lime, thoria, zir- 
conia, &c., but as in the Nernst lamp the electrodes had 
to be subjected to a preliminary heating to make them 
sufficiently good conductors to transmit the current. 

The preliminary heating may be effected in a simple way 
by an auxiliary carbon arc lamp, which arrangement, though 
some mechanism is necessary, is not more complicated than 
the preliminary heating appliance in the Nernst lamp. The 
carbons of the arc lamp can be arranged to transmit the 
current to the ends of the electrolytic electrodes, after the 
preliminary heating has been accomplished. 

'The density of the flow of energy on the glowing ends of 
the electrolytic electrodes is very great (30 to 40 watts per 
mm.? and more). The temperature there is the highest 
which can be produced with the terrestrial materials at our 
disposal, corresponding as it does to the enormous tempera- 
tures required to vaporise the most refractory materials 
known. The amount of light produced per unit of electric 
power applied ought on that account to be greater than by 
any other known system, and this anticipation has been fully 


- justified by experiment. 


The incandescent light and the Nernst light give con- 
tinuous spectra, but the Rasch light gives the line and band 
spectra which have only been obtained with the highest 
temperatures, another proof of the great advance that is to 
be expected from this method of producing light. The light 
obtained from magnesia or zirconia electrodes is white as 
sunlight, and, compared with the carbon arc light, has a 
much more beneficial effect on the eye, 

The development of light is not confined to the glowing 
ends of the electrodes : the gaseous electrode particles take a 
considerable share and form a pure wbite, softly luminous 
and sharply defined gas corona. This gives rise to a much 
better distribution of light, and softens the intense glare of 
the electrode ends. | | 

It is further possible by this system of lighting to pro- 
duce a great variety of decorative effects with coloured 
lights by choosing suitable materials for the electrodes, 
Electrodes of magnesia, fluoride of calcium, oxide of 
chromium, oxide of nickel, give a light which is, for 
example, decidedly yellow compared with the carbon arc 
light. 

Rasch has made a number of experiments to ascertain 
the properties of these refractory materials when used in 
the electric arc lamp. It is convenient to distinguish 
between materials with a very high resistance when cold and 
a high starting temperature; and substances with a 
moderately high conductivity in cold condition and a 
relatively low starting temperature. For the sake of brevity 
these two classes of substances are called “hard” and 
“soft.” 

Electrodes can be made so soft that they require nó 
preliminary heating and will light up with a convenient 
high potential difference. It has been found, however, that 
such electrodes have a much lower efficiency than hard 
electrodes that require a preliminary heating. The arc, 
with soft electrodes, is unstable, and very similar to ares 
obtained with metal electrodes. With soft electrodes the 
P.D. of the arc remains practicaily constant for all lengths 
of the arc, while, with hard electrodes, the P.D. rapidly 
increases with its length, as in the carbon are. Soft elec- 
trodes have also a tendency to fuse at the ends and form a 
bridge across the arc, which extinguishes it, 
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The conclusion arrived at from these results is that the 
more rapidly the P.D. of tbe arc increases with its length, 
the more economical is the arc, and the better and more stable 
is the emission of light. When the P. D. coefficient n = 0, 
a stable arc is not possible. 

With moderately hard electrode materials, the preliminary 
heating of which can be done by a match or a Bunsen flame, 
Rasch has found the following formula to hold— 


E = (m + n e) volt. 
The constants with the current of 2:6 to 2:1 amperes are 
according to the nature of the material :— 
m = 38 to 43 
n = 16 to 17 
Since the P.D. of the arc also depends on the intensity 
(c) of the current, as expressed by the formula 


l 


} 
^3 
C 


and greater. 


E= Ff + 


the determination of the constants / and / was made with a 
constant length of are (v = 1mm.), the current being 
varied within limits by a rheostat. The result of the 
experiments are shown in fig. 1. 


EC e200 Had. 


Pi 
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Fra. 1. 


The tangent of the straight line gives, as is evident, the 
constant /; the ordinate for c = ois = b Flor the 
electrodes used in the experiment, the values found were :— 

k = 31°85 
b = 30. 

The constant / signifies the potential drop at the 
boundaries of the two electrodes. For the continuous cur- 
rent arc, k = 43 and b = 32. With other somewhat 
harder electrolytic electrodes, the values found were k = 
1? to 43. It is evident from these figures that the pressure 
relations are practically the same with the electrolytic as 
with the carbon arc. 

The laboratory experiments were made on electrodes up 
to 5 mm. diameter, and with alternating currents. It is 
probable that with electrodes of larger diameter and with 
continuous currents the light given out would be greater— 
as is the case with the carbon arc lamp. 

However, such experiments as have been made give un- 
doubted proof that the electrolytic arc lamp is the most 


efficient of all sources of light. 


As may be seen from the figures in Table I., electrodes of 
2:5 mm. and 5:0 mm. diameter burn equally well, giving 


600 to 1,000 candles, at a rate of 3 to 4 candles per watt, 
The consumption of power per candle-power (Hefner 
candle) for lights of this size amounts therefore to 0:25 to 
0*3 watt. 

TABLE I. 


Diameter of electrodes, 2:5 mm. s = 4'91 mm? 
| Intensity NT | Efficiency in 

Volts. Amperes. Watts. (horizontal) a s Hefner candles 

| | 1 1 Heiner candles- per hektowatt, 
51 3:05 155:6 567 0:275 | - 864 
53 | 300 1590 732 0:217 460 
45 910 | 1395 629 0222 | 450 
5275, 300 1575 629 0:251 399 
53 2799 | 1585 | 602 0°263 380 
Average 9 632 0˙246 407 


| Intensity 


. eai m 
(horizontal Watt K.fticiency in 


| 
Volts. A 8. ‘atts. : . Hefner can 
| HEIC AUPE alk: Heiner Hefner candles. per e 
| 
390 52 203 962 0211 474 
ES 0 | 5˙ | 228 738 | 07300 324 
MO 53 191 929 — 0200 486 
30 53 2901 7011 (07286 350 
470 53 49) 1,059 6235 426 
455 53 | HI 995 | 0:242 413 


Average .. 898 (7248 404 


The relations between pressure, current, and candles per 
watt, as the rexults of an experiment, with a constant length, 
e, of arc, are given in Table II. The candles per watt 
increase with the electric power expended in the arc. The 
relation may be expressed by the formula, 


H = 0028 (watt)? 


where H is the intensity of the light in Hefner candles. 

It is worthy of note that the efficiency rises to 5721 
candles per watt, and then falls off, which is due to the 
fusion of the electrodes at the exceedingly high temperature 
produced. Tumlirz in his investigations“ On the Mechanical 
Equivalent of Light " (A. A. Akademie der. Wissenschaften), 
shows that the ideal 100 per cent, efficiency corresponds to 
5°21 Hefner candles per watt, i.e., 071922: watt per Hefner 
candle. This ideal physiological effect can evidently be 
reached by the electrolytic are light. Fig. 2 shows the relation 
between the pressure and the current, Table II. gives the 
data of the experiment. 


T. BLE II. 


Light efficiency with constant length of are e. Diameter of 
electrodes 2:5 mm. 


k | 
Volts. i Amperes. Watts. Candle-power. Candles per 


| watt, 
65 | 1:09 | 709 1462 2006 
65 | 125 81˙3 191°4 2:35 
58 170 | 96'6 2750 2°85 
55 2:15 | 1183 398:5 3:37 
51 2°60 182°6 498:4 3°76 
51 3°25 165:8 780˙6 | 471 
47 i 4:00 188:0 994:0 0:2 
45 | 5:00 2250 1,0125 4:50 


1 
| l 


Though it is evident that we have not the best working 
conditions with a constant length of arc, yet even with these 
unfavourable conditions, the above data show that it is 
possible to get high efficiency with moderate density of watts 
in the are, and it is especially important to note that highly 
economical lamps of 100 candles may be made with the 
electrolytic are. 

Fig. 3 shows the relation of the efficiency of the electro- 
lytic arc lamp to the efficiency of other kinds of lamp. It 
is evident from this diagram that the electrolytic aro 1s 
more than twice as efficient as the carbon arc, though 
alternating currents were used in the former case, 8n 
continuous currents in the latter. 
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Table IIT. gives the numbers representing the efficiency 


of the different, kinds of lamps. 


Tague III. 
i Cand! Watt 
Kind of lamp. Dor watt. 585 fe E ia 
Electric incandescent lamp ... 30—10 
Nernst lamp 128 sis 5 See 1:5—1:6 
Ordinary arc lamp—alternating current . 0:8 
i continuous 5 s 0:5 
Electrolytic arc s is iex — | 3—4 0:25—03 


It is to be noted that the new arc light, even with present 
high prices of current, is considerably cheaper than the 


Welshach incandescent gas light. 


71 


Another important point is that the electrolytic electrodes, 
heing incombustible, last longer than carbon electrodes ; they 
are also very small iu diameter and easily manufactured. 
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Alternating curre 


300 400 Watts 
Energy used in the lamp. 


Herr Rasch’s investigations are highly interesting as 
pointing out a way by which electric lighting may be 
enormously cheapened. But it does not appear that the new 
lamp has yet reached a practical form, and after the experience 
of the manufacturers of Nernst lamps, it is well to remember 
that there are many steps, some perhaps insurmountable, 


between the laboratory and the factory. 
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REVIEWS. 


The Molor Engineers’ and Electrical Workers’ Handbook. 


E. and F. N. Spox. 28. net. 


We are inclined to ask, after reading this book, for a 
definition of a motor engineer. The term, like the book, is 
American, and we suspect that it signifies a motor inspector, 


otherwise a promoted motorman. The introduction states 
that the handbook has been compiled “ with a view of fur- 
nishing a book of reference. . . for motor engineers and 
street railway men ” ; but, so far as we can see, the greater 
part of 52 pages out of the 147 in the booklet contain the 
most elementary instruction in electricity. If a ‘motor 
engineer“ requires to be taught the A. B. C. of electricity, be 
ought to learn it from text-books which do not run from the 
definition of a volt to testing for faults in 60 pages. 

It was with much tribulation that we read the 
“handbook.” Never before—not even in the shorthand 
report of the discussion on an American paper on electrical 
matters—have we been so agonised with construction, 
elision of articles, and absence of punctuation. One example 
of what is to be found on almost every page will be more 
than enough :—** Meanwhile, the coils on the other side 
belonging to the same loop approaches and passes the po le 
marked s, or south pole, and is likewise acted on by that 
pole and current flows in the direction indicated by arrow, 
and while it is apparently flowing in an opposite direction, 
it is really going the same way, owing to the coil being in a 
loop and both electromotives forces are added together, that 
is to say that if the electromotive force generated at each 
pole is one volt, that generated at both poles are two volts, 
and as it is one circuit the current is the same.” There's a 
sentence for you! 

The rule for finding the joint resistance of two circuits of 
unequal resistance is an amusing example of redundance :— 
* Multiply the resistances together, divide the product by 
their sum when added together." On the next page this 
rule i8 repeated, and the following example is given :— 
* What is the joint resistance of two circuits, with a resist- 
ance of 10 and 20 ohms respectfully ?" Another example 
on the same pave contains the same error. 

The printer has added considerably to the bad spelling in 
this book, and he may be responsible for the queer ways of 
spelling“ parallel.“ The arithmetic is generally correct. 

Chapters V. and VIII. are by permission of the Westing- 
house Company, and contain their instructions for operating 
generators and car apparatus“ respectfully.” On p. 18 the 
author states that the“ ground part of the circuit is often 
ized for the outgoing lead on street railways.“ 

The following, found on p. 49, seems to require amend- 
ment :— 

“ Electric losses [presumably of traction motor]— 

í Field current (constant). 
Foucault current (constant). 
(H ysterisis (sic).” 

Chapter VII., on the tests of street railway motors, is the 
first of any interest. l 

Pages 72 to 76 contain the Westinghouse instructions to 
motormen, for which the motor engineer should have no use. 

The longest and the best chapter in the book gives 
diagrams of connections and combinations of the Westing- 
house G, 14, 28 and 28A controllers ; the General Electric 
K, K2 and magnetic brake controllers ; the Walker B2 and 
E : and the Steel Company's C, No. 3 controller. 

The only mistake in the diagrams of combinations is evi- 
dently a slip, the diagram of the K2 showing No. 2 motor 
open-circuited on the last notch. 

There is à minor error on p. 112, concealed in a mystic 
sentence: “The blow-out magnet (K2 controller) is so 
arranged, that one of the poles consists of the iron plates 
between the cylinder rings, and the plate faces those plates, 
and the lines of force cut across the spaces at which the 
contacts are made with cylinder strips.” 

The seventh chapter makes the book worth the 2s. asked 
by the publishers. 


Deschanel’s Natural Philosophy. Part IIT. Electricity. 
An erpansion of Everet?s Deschanel on the lines of 
Modern Electrical Theory. By J. D. Everent, M.A., 
D. C. L., F. R. S. 


Adopting the general form, and making use of much of 
the old matter and many of the illustration of the familiar 
Deschanel, Prof. Everett has written a new book on elec- 
tricity. It need not be said that it is sound, accurate, and 
scholarly. The large area of the science is fairly well covered, 
the new illustrations are generally good, and the new subjects 
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dealt with are interesting and well chosen. Nevertheless, it 
is a sad example of the result of putting new wine into old 
bottles. The charm of the old edition was due almost 
entirely to the beautiful illustrations of apparatus and experi- 
ments, scarcely at all to the scientific commentary ; and the 
last 20 years have added so greatly to onr store of striking 
experiments that there was an excellent opportunity for a new 
edition of the work developed on its own characteristic lines. 
Lodge's work on electrical discharges, and on dust ; Chunder 
Bose's apparatus for Hertz rays; and the experiments 
of Tesla and Elihu Thomsen; these and numberless 
other subjects are admirably suited to treatment 


-of the character of the old edition of Deschanel. On the 


other hand, one does not look to a book of this kind for 
discussions of the mathematics of Heaviside and Poynting. 
the dimensions of units, the curl of vectors, the theory of 
the propagation of signals through cables: and it is iimpos— 
sible in a volume of 350 pages to afford room both for work 
of this kind and for illustrations of such electrical apparatus 
as large dynamos and Weston voltmeters. To us this new 
edition is a disappointment. The mathematical theory 18 
but an abstract of the more elementary part, uscless alike to 
the ignorant and the learned. The accounts of experiments 
are few, and not of the most recent or interesting. The 
few pieces of apparatus illustrated are so well known that 
they might have been omitted without loss. The book at 
least leaves the ground clean for another and à better on 
eleetrical experiments. 


AMERICAN COMPETITION IN ENGLISH 
TRADES. 


ee 


Ir is about time that this subject was boveotted by the engineering 
and other British papers, for until the Press will put an end to 
giving free advertisement to American millionaires, and their 
employés, there will be an unending supply of articles of more or 
less doubtful value. 

Great Britain has never expected to hold a monopoly of all the 
enginecring and iron and steel trades of the world, nor that of 
electrical manufactures, 

From the tone of the numerous articles appearing in the Press, 
it would appear that when any other country finds that it can 
manufacture a part or the whole of its requirements in iron, stcel 
and allied industries, then British producers must feel in a state 
of collapse. 

What would be the state of affairs if we were called upon to pro- 
duce all the iron, steel, engines, tools, electrical machines aud 
accessories now demanded ? 

An attempt to answer this question is quite beyond our imagina- 
tion; anyhow, we could not wish for such a condition of affairs. 

Great Britain can still hold up its head on account of its industrial 
gupremacy, for it is no sign of failing when younger countries, 
rapidly developing under exceptional conditions, are able to create 
demands and provide supplics without having to appeal to the 
old country for help. 

England has no desire to become a monster iron and steel works 
and engineering shop. As long as our numerous works are fully 
occupied, and we have ample room and occupation in our colonies 
for our overflow of population, we may well be satisfied. 

As we have before pointed out, England must bea very poor 
market for auy country to bring its engineering produce to, and 
because Americans, owing to special circumstances, can send locomo- 
tives, iron, coa), &c., to English markets, it is evident that they are 
desirous of so paralysing our trade that they may get the benefit; 
or else they take some orders at slight, if any, profit, to fill their 
shops. 

When a few American locomotives were accepted in this country 
some time ago, through English works not being able to supply them 
quickly enough, the daily and some other papers were filled with 
doleful paragraphs as to the loss of our trade aud the superiority of 
American engines. The interesting controversy which Sir Alfred 
Hickman has raised on the subject of foreign rivals and their 
locomotives will, we hope, tend to cool off some, if not all, of 
those writers who have made such a bogey of the subject. 

The state of panic in the United States, which exists at present, 
will, we feel safe in predicting, have very serious results in the near 
future. Everyone in the United States, holding capital, seems only 
too anxious to put it into tbe iron and steel trades, and we may 
well avoid following their example in this country. ` 

It must always be borne in mind that supply must be controlled 
by demand, and to take as an instance the case of the American 
locomotives, when the United States workshops are as full of work 
as the English ones, the preference will be given to the latter’s 


goods, for under the conditions stated the prices will be about 
the same, while the better quality of English manufacture will be 
maintained. | 

At the Iron and Steel Institute Mav meeting Mr. William Garrett 
read what appeared to be a very strong paper, on the failings of 
British manufacturers in rolling mill practice. We cannot afford 
space to deal with this paper at length, but those who had the 
opportunity of hearing it at the meeting, or reading it in Cassiers 
Magazine, need not be downhearted. 

It is one thing to cater for an existing demand, and another to 
find a market for products not called for at the time. While Mr.“ 
Garrett was reading his paper, showing how backward British 
manufacturers were, there was ao order for 1,000 tons of cotton 
ties being delivered on the other side of the Atlantic, although 
the duty on that article in America exceeded £2 per ton.“ 

The object of Americans in writing papers and articles, telling 
Britishers how to mect their competitors, and giving goodly 
advice to manufacturers how to manage their men, &c., has not for 
its object the rescuing of British industries from dire calamity, but 
just to keep up the present boom, and try to get us to give up our 
markets. No doubt we may be sadly affected by the result of this 
large outlay of capital, and have to be included more or less in the 
slump which will follow, but the steady-going Britisher will not 
be the worst hit. Í - 

In all the trusts and combines now being formed in the United 
States there is of necessity a large expenditure of capital, and this 
has to be provided by the sale of iron, steel, &c. Under these con- 
ditious the demand upon their output cannot be so great as to 
bring in prices that will prevent them offering their wares in such 
a poor market as this country must be. 

We are pleased to be able to make an exception to our previous 
remarks in favour of a very interesting article on “ Britain and 
Her Competitors in Iron and Steel Making,” by Mr. E. Phillips, 
which appeared in the June issue of the Engineering Mayozine. 
He points out how “Royalties, wayleaves, land payments and ground 
rents, affect unfavourably the cost of steel making," and suggests 
measures for the reduction of these charges, from which Americans 
are exempt. 

Proceeding, he refers to the high railway charges in this country, 
and details the advantages of wagons of large capacity, giving a 
very good illustrative example :—" The powerful Carnegie engines 
of 127 tons weight, take from the Lake port to Pittsburgh 30 
wagons, carrying 50 tons each of ore, 1,500 tons at one time; the 
tare of these 50 tons trucks is only 15 tons each, the total dead 


weight being 2,100 tons. If this 1,500 tons was required to be sent, 


say from Newport to the Blaenavon or Ebbw Vale works some fine 
morning (and about the same would apply from Cardiff to the 
Dowlais and Cyfarthfa works) how many 10-ton trucks would be 
required to take the 1,500 tons, aud how many engines would have 
to be brought out of the sheds to start, one after the other, with this 
1,500 tons of ore? It would require 150 trucks, the tare of each 
being 5 tons. The engines employed could not take right through 
to works more than 150 tons each of ore in 15 10-ton trucks, so that 
it would require fen engines and 30 men, with a dead weight of 
ore, trucks, and engines, of about 2,500 tous, to do the conveyance 
of the 1,500 tons, which is done in America with one engine and three 
men only. 

“Consider what the extra wages must be for 27 more me 
engaged to do tlie same work, and the extra coal and stores used 
by 10 engines instead of those required for one engine. The extra 
time taken to go the longer distance would have to be taken into 
account. 

“This is the kind of thing that goes on (more or less) to ensure 
dispatch and quantity in all departments from the mine to the mill 
in America." 

A step in the right direction has at last been taken in this 
country by the Furness Railway Company, who are experimenting 
with wagons of 40 tons capacity, having a tare of 12 tons 7 cwt., but 
at present these are only running between the Barrow Docks and the 
Barrow Hematite Steel Company's works. 

Mr. Phillips's reference to “The Question of Difficulty with Men 
and their Unions," though it may apply at this date, will, with the 
development of the combination of trades unions in the United 
States, probably cease to be applicable, as there is little likelihood 
of American workmen tolerating soldiers being brought out to settle 
their trade disputes again. 

The possibility of a * Reduction in the Cost of Ore and of Freighits” 
follows, and is well worth consideration, but iu regard to raising 
the present maximum of phosphorus content, in imported ore, while 
it would allow of a reduction in the cost of ore, it must not be over- 
looked that the quality of the steel would be reduced, and the price 
to be obtained would also be less. The statement that 010 per 
cent. of phosphorus is allowable in stecl containing only 0°10 per 
cent. of carbon if not more than 0°05 per cent. of sulphur be preseut 
only applies to the low carbon steels, for steels of higher carbon 
would be very much deteriorated in quality. Mr. Phillips goes on 
to say :—“ We are informed that the American soft steel will not 
bear deep stamping, such as British steel will readily do." 

No doubt improved facilities at ports of loading and discharge 
would be of great advantage and would pay well for the outlay, and 
the means of transport of the ore to the riverside at Bilbao, by rope- 
ways, &c., are a very good instance. 

Mr. Phillips says :—“ It may be fairly assumed that a mine trust, 
working their own mines and making improved shipping facilities, 
after allowing a moderate interest on capital invested, would obtaia 
their ore at from 5s. to 7s. 6d. less than it now costs them, which 
would mean 10s. to 15s. per ton of steel." 

In dealing with the saving in the price of coke, we think that too 
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* Mr. Bleckly, I. & S. Institute meeting, May, 1901. 
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much is made of the recovery of bye- products; the more coke ovens 
there are put down equipped with the necessary apparatus for 
recovering the ammonia, &c:, the lower will the value of the pro- 
ducts fall, until the application becomes in some cases hardly worth 
the expense of the outlay, thongh when this is combined with 
the utilisation of the gases in gas engines for power purposes, 
along with blast furnace gas, a considerable economy may be 


effected. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WER Envine JuLY 24TH, 1900. | WEEK ENDING JULY 23RD, 1901. 
Alexandria .. Value £104 3 Alexandria .. Value £2,730 
Azores. Teleg. cable 166,000 Amsterdam .. E de 75 
Bangkok i .. 148 | Barcelona .. P$ «s ee 73 
Boca. Teleg. mat. . . 197 Bombay Si T ex 71 
Bombay  .. Vx $$ .. 280 | J Teleg mat. - .. 329 
Buenos Ayres 1.769 Brisbane : m .. 497 
ù Teleg. mat.. 452 Buenos Ayres. Teleph. fittings 650 
Calais - vs "MDC 45 Calcutta wu P de i^ .. 1,033 
Calcutta |... — .. es . $05 2i Teleg. wire. as 87 
8 Teleg. wire. .. 182 Cape Town ., dx - oe 481 
Cape Town.. — .. - .. 213 Christchurch ee se es 20 
Christiania. Teleg. wire is 89 | Christiania. Teleg. wire “te 10 
Christiansand. Teleg. cable .. 63 Colombo - . — 20 
Colombo  .. vs T xs 5 | Constantinople. Teleg. cable“. 603 
Copenbagen. Teleg. wire. 161 ; Copenhagen TA ex . e 18 
Durban m ys ss .. 2933 | 11 Teleg. wire - 17 
Gibraltar .. — .. .. .. 78 | Demerara .. 0 Ur . 480 
Hamburg .. 24 | Durban Ps T vd . 713 
ñ Teleg. mat. .. .. 850 ; ds Telep. apparatus. 104 
Hong Kong. Teleg. mat. .. 51 | Fremantle .. Ls Un . FO 
Launceston.. s m . 145 Genoa. Teleg. wire - ie 15 
Melbourne .. ps sa s Gibraltar. es T a 91 
Ostend " vA ET .. 300 Hamburg. Teleg. mat. . 228 
Rio Janeiro. Teleg. mat. .. 662 | Lisbon . m" 6s . 116 
Rotterdam. Teleg. mat. .. 150 Port Elizabeth .. su . 6S0 
Singapore. Teleg. cable . . 12,000 , Quebec f s ze sá 29 
1 Teleg. mat. .. .. 357 Rotterdam .. - Eu + 60 
Sydoey in T "A .. 295 3 Teleg. mat. . 314 
i Teleg. mat. .. . . 1974 8t. Petersburg. Teleg. cable .. 56 
Wellington. Teleg. cable .. 120 Snanghai Si - . bö 
1 Teleph. mat. .. 2, 961 Singapore .. s ~~ s 52 
Yokohama .. E 2 415 Stockholin. Teleg wire Si 50 
T Teleph. cable .. 104 

Sydney P js T .. ost 

Tokio.. - m vx AN 18 

Wellington .. M x .. IM 

Yokohaina .. Ys id .. 101 

Total .. 4188290 Total 410,807 


Foreign Goods Transhipped. 


Brisbane. Teleg. apprts. Value £49 
Gothenburg. Elect. apparatus 18 


Total .. £07 


Amendments of Patents.—W. L. Voelker, of 38, 
Bernard Street, Russell Square, London, has applied for leave to 
amend the Specification of Letters Patent, No. 20,346 of 1599, 
granted to him for “Improvements in the manufacture of incan- 
descing electric lamps.” 

T. C. Crawford, of New York City, has also applied for leave to 
amend the Specification of Letters Patent No. 6,149 of 1899, 
granted to W. L. Voelker, for “ Improvements in the manufacture 
of filaments for incandescing electric lamps, and in means applicable 
for use in such manufacture.” 


American Vitrified Conduit. — We have received 
from Messrs, Maguire & Baucus, of 5, Warwick Court, their 
catalogue of Americau vitrified conduit for cable ways. Vitrified 
conduit is salt glazed clay or earthenware of cellular construction, 
made from stoneware clay, fireclay and spar well mixed and 
ground. Undoubtedly a thoroughly burned or vitrified piece of 
earthenware is one of the most durable of artificial substances. The 
millions of Roman bricks and tiles still existent in this country are 
conclusive evidence of this. The usual dimensions of conduit are 
?io4ít. Each length is made with pin holes in its ends, so as to 
hold dowell pins to enable complete aligument to be effected. In 
shape the cross-section may be circular, or square with rounded 
corners. The ends are roughened, and when put together are 
wrapped with a 6 iu. strip of asphalted burlap or damp cheese 
clother, and a coat of cement-mortar is rendered over. The cost of 
each duct installed per foot run varies from 1s. 8d. for the single ducts 
down to 71d. per duct where 35 ducts are run together. Any number 
of ducts can be run in a cluster, the space occupied by 72 ducts 
being 42 in. x 39 in. when laid, and that of two ducts being 9 x 12. 

heu necessary the whole bank of conduits may be enveloped in an 
outer casing of concrete. Being in short lengths, the conduit can be 
laid round any reasonable curve. (ilazed conduit has a smooth 
Interior which offers small resistance to drawing in ; it is fireproof, 
acidproof, gas and waterproof, and is a sure protection against short 
circuiting and grounding. 


Annual Outings.—The staff, employés and friends of 
Meurs. Rawlings Bros., Limited, engineers, of Kensington, Bel- 
gravia, Blackheath and Chiswick, went for their annual summer 
outing to Clewer, near Windsor, on Saturday, July 13th. The 
Invitations numbered nearly 200. Luncheon aud tea were served 
under canvas on the banks of the river. There was an excellent 
programme of sports carried out under the direction of Mr. F. 
Rawlings. 

On Saturday, July 20th, the staff of the British Thomson- 
Houston Company, Limited, had their annual outing, which this 


year took the form of a sail on the picturesque Thames from 
Maidenhead to Henley. The size of the gathering necessitated the 
chartering of the largest launch on the river, the Englund. At the 
Red Lion, Henley, a bountiful banquet was presided over by the 
genial managine director, Mr. W. J. Clark. In the coolof the 
evening, the Z»jland slipped down the river towards Maidenhead, 
tea beiny served on board. 

The employés of the Liverpool Tramway Carriage Works held 
their annual picnic on Saturday last. After visiting places 
of interest at Rhyl, dinner was served at the Grosvenor Hotel. 
Afterwards, the company drove to Boddelwyddun and St. Asaph, 
and on their return had tea at the hotel. 


Battery Makers to His Majesty.— The E. P. S. Co. 
have bzen appointed makers of secondary batteries to his Majesty 
the King. The company also held a similar warrant from the 
late Queen. 


Books Received.—“ Electricity in Mining," by II. 
Louis. London: The Mining Journal 1901. 3s. net. 

" Galvanoplastie et Galvanostégie,“ by Ad. Minet. 
Gauthier-Villars, 1901. 3 frs. 


Catalogues and Lists.—The International Electrical 
Engineering Company, of Clun House, E.C., send us copies of their 
price lists of entirely enclosed continuous current motors, and special 
quality are lamp carbons (Mark C. I. E. electron, and Mark C. I. E.) 
as made in their re-modelled Liege factory. We have also received 
a number of good pboto prints showing the wide range covered by 
the company’s manufactures, these including, as is well known, 
dynamo machinery, polyphase plant, cranes, hoists, controllers, 
apparatus, locomotives, and so on. One of these prints illustrates 
one of three 1,000-Kw. direct current dynamos supplied to Brussels 
central station, and one shows a 125-Kw. generator driven by a 
Willans engine. 

Messrs. Pirelli & Co., of Milan, have issued an illustrated catalogue 
of the cables which they manufacture for very high voltages. A 
certificate of test made by Prof. L. Zunim, of Milan, in April last 
on a three-phase 25,000-volt cable is printed. , We learn that the 
company is expanding its business with foreign countries, aud claims 
to be supplyiuz cables to the British Colonies. 

The Delta Metal Company, Limited, are circulating lists bearing 
on Diek's patent extruded screwing brass for use on automatic 
screwing machines, capstan lathes, &.; also their white anti-friction 
metal. 

The Berliner Telephone Manufacturing Company have brought 
out a coloured wall sheet of their Twentieth Century Tele- 
phones." 

We have received from the General Electric Company (1900), 
Limited, a copy of the second edition of their list of ''Geeko" 
telephones. These are of British manufacture, and the bell push 
telephones can be added to any existing electric bell service. The 
list contains several novelties. 

Messrs. John Spencer, Limited, of Wednesbury, have issued a 
July card of discounts for tubes and fittings. They have also sent 
us a list of odd size tubes which they bave in stock. 


Dissolutions and Liquidations,—A meeting of the 
World Gas and Electric Syndicate will be held on August 30th, at. 
27, Broad Strect Avenue, to hear an account of the winding-up from 
the liquidator (Mr. C. S. Kelman). 

A similar meeting of the Electric Light Insurance and Mainten- 
ance Company is announced for August 27th, at 100, St. Martin's 
Lane, W.C. Liquidator, Mr. G. E. Bunbury. 

Messrs, A. F. R. Curteis and C, P. Wouler (Curteis & Wooler, 
electrical engineers, 66, Victoria Street, S. W.) have dissolved 
partuership. Mr. Wooler attends to debts. 

Messrs. Cecil Wray & Co., Limited, of Bradford, are windding-up 
voluntarily. Mr. W. C. Atkinson, 10, East Parade, Leeds, is 
liquidator. 

Creditors of the Electrical Inventions and Manufacturing Com— 
pany (in liquidation) must send particulars of debts to the 
liquidator Mr. C. W. Provis, jun, 3, Mount Street, Manchester) 
by August 15th, 

Creditors of the Electric Street Car Manufacturing Syndicate, 
Limited, must send particulars. of debts, ke, to Mr. W. Fletcher, 
47, Lichtield Street, Wolverhampton, the liquidator, by A ugust 31st, 


For Sale.—4A Manchester dynamo, Brockie-Pell are 
lamps, switchboard, &c., are for sale at the Mullingar District 
Asylum. See our “ Official Notices“ to-day. 


Holidays.x—The Langdon-Davies Electric Motor Com- 
pany, Limited, notify that their works and offices will be closed 
from Saturday, August 3rd,to August luth. Urgent correspondence 
will, of course, be dealt with during that period. | 

The G. E. Railway has issued through its publishers (30, Fleet. 
Street, E.C.), a little illustrated circular, A Channel Fleet," 
describing the company's steamers and services in connection with 
the Harwich-- Hook of Holland route to the Continent. 


The Plant at Walker Power Statiom,—We have 
received the following letter from Manchester: —“ We notice in 
your issue of July 12th, in describing the Wallsend Slipway and 
Engineering Company, Limited's, engine constructed for the 
Walker power station, that you mention this engine as being cou- 
trolled by ‘a chain-driven governor of the Proell type. This is a 
misstatement, and calculated to do us possible harm. We shall 
feel greatly obliged, therefore, if you will be good enough to insert 
a correction in your next issue stating that the governor controlling 
tbe engine is Whitebead's patent isochronous governor.— E. G. 
CocKRELL & Co., sole agents for the patentee.” 


Paris: 


| 
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Hydro-Steam-Electric Plant.—We illustrate below a 
high-speed steam engine combined with a Pelton water-wheel 
which was recently supplied to the Chester Water Works Company 
by Mr. P. Pitman, of Halifax. The company employs the plant for 
driving dynamos for lighting the pumping station and filter beds, 
the arrangement being that either the Pelton wheel or steam engine 
can be run separately or combined, as required. The wheel is 3 ft. 
in diameter, fitted with phosphor-bronze buckets, the sides of the 
buckets being widened out to allow the spreading of the water as 
its velocity diminishes. The main shaft is fitted with stuffing 

oxes, which prevent the lubricating oil from mixing with the 
water, special attention being given to this important point, as the 


water is subsequently filtered, and passes into the town mains 
Two j-in. nozzles are fitted to the wheel, but only one of these 
is generally required. The installation is somewhat similar 
to that put in at the Lynton and Lynmouth Company’s electricity 
works, where Pelton wheels and turbines are used alternately, the 
steam engine in this latter case being used in cases of emergency 
only. Mr. Pitman has sent us lists of his Hector " water motor and 
hydraulic bottle washer. 


Private Installation Work.—The National Electric 
Wiring Company has secured the order for a complete electric 
lighting installation for Broad lands,“ Romsey, Hants., for the 
Rt. Hon. Evelyn Ashley ; also for the lighting of the Grand Hotel, 
Llandudno, and on the Ocker Hill power station for the Midland 
Electric Power Distribution, Limited, of Liverpool, and a large 
order from the War Office. 


Robertson Lamps.—Among recent orders received by 
the General Electric Company for these lamps is one for a further 
300 for use on H.M. yacht (being installed through Messrs. Waring 
and Gillow), and one for 600 for Lord Salisbury’s house at Hatfield. 
A further 2,000 were recently ordered by the Midland Railway Com- 
pany, and 6,000 are to be supplied to the Bradford Corporation in 
connection with the change over. The demand has continued to 
increase since the extension of the Brook Green factory. 


Summons Dismissed. — At West London, Mr. 
Lane, K.C., resumed the hearing of an adjourned summons against 
Arthur Barrett, a shopkeeper, of High Street, Kensington, at the 
instance of the Postmaster-General in respect of a dispute which 
bad arisen in laying down pipes and wires in front of the 
defendant's premises in connection with the new telephonic system 
in the metropolis. Mr. Lane, K.C., dismissed the summons, holding 
that the place was not proved to be a street. He allowed agreed 


costa. 


Trade Announcements, — The European MaGuire 
Manufacturing Company, Limited, of London, has just purchased 
the Elton Fold Works, at Bury, Lancashire. The property com- 


prises about five acres, and there is about 25,000 yards of floor space 
under cover. The company will begin immediately to equip the 
factory, and it is stated that within three months all orders for 
trucks will be filled at the factory, and the goods made there. 


Messrs. MaGuire & Baucus, of 5, Warwick Court, High Holborn, 


W.C., are the selling agents for the output of the factory. 

Messrs. Warren, Beattie & Co., of Middlesbrough-on-Tees, have 
taken into partnership Mr. Chas. Bertram (formerly manager to 
Messrs. D. Selby Bigge & Co., of Newcastle), and for convenience 
the company has been registered under the Limited Liability Com- 
panies’ Act, and will henceforth be known as Warren, Beattie & Co., 
Limited. Mr. J. W. F. Warren and Mr. C. Bertram will act as 
managing directors to the company, and Mr. Jos. Beattie as director 
and secretary. John Beattie, Esq., J.P., Mayor of Newcastle-upon- 


Tyne, is to be chairman to the company, and Mr. S. N. Warren, who - 


has taken au active pait in the business, has also been elected a 
director. “i 


ELECTRIC LIGHT AND POWER NOTES. 


Australia.—Messrs. Trackson Brothers have recently 
installed electric lighting and power plant for the extensive meat 
works of Messrs. Birt & Co., at Mooraree. A 130-n.P. high-speed 
Browett-Lindley self-lubricating engine drives a 100-Kw. (200-volt) 
Laurence-Scott dynamo. The motors include two 10-m.P., three 
5-H P., four 3- H.P., and these are to be added to. The fans are to be 
operated by motors of from 2 to 8 H.P. About a mile from the 
works there is an electrically-driven pump, which delivers 30,000 
gallons per hour. For the lighting there are 300 incandescents and 
six 2,000-c.P. arcs. 


Bournemouth.—The Bournemouth and Poole Electricity 


Supply Company have withdrawn from the negotiations with the 
T.C. for the purchase of their undertaking. 


Brechin.— The electricity works, which have been 
erected by a local company (the Angus Electric Light and Power 
Company), with the assistance of Edmundson's Electricity Corpora- 
tion, are now completed. They are situated on the Granary Road, 
and have a railway siding. The works consist of a boiler house, 
engine and dynamo room, accumulator room, workshops and offices. 
The boiler house contains two Babcock & Wilcox boilers. There are 
also two Worthington pumps and a Wright feed-water-heater. In 
the engine room the engines and dynamos are of the Belliss-Parker 
direct-coupled type. The balancer and booster set are also of 
Parker's make. The switchboard is of Edmundson's well-known 
type, made by Mr. Edmund Charrington, and the instruments used 
are Lord Kelvin’s. The accumulators, which are on two flats, are 
made by the D. P. Company. The cables have all been supplied and 
laid iby Callender's Cable Company. The station is on the three- 
wire system, and boosters are used for charging the battery. 
The accumulators can be turned on direct to the town's supply, 
thus doing away with the necessity of running the works during 
the night. Exclusive of the public lighting there are already 
about 1,500 8-c.P. lamps wired, the supply of which was turned on 
a fortnight ago. Wherever the cables are laid the streets will be 
lit by incandescent electric lamps. The company have carried 
out free wiring arrangements. The buildings have cost about 
£3,000, while the sum spent on the whole urdertaking will pro- 
bably total £25,000. ~ 


Brighton.—The T.C. has adopted the recommendation of 


a committee that the surveyor prepare specifications upon which 


tenders may be invited for installing the electric light in the. 


rooms in the Pavilion in which it has been decided to substitute 
electric light for gas at an estimated cost of £455 10s. 


Bristol.— Electricity is now employed for driving the 
printing machinery by which the Bristol Mercury is produced. Two 
35-H.P. motors drive the Foster & Hoe printing machines, and 
another drives the Linotype machines. 


Cleckheaton.—The Electricity and Destructor Com- 
mittee recently referred all the tenders for the supply of electrical 
machinery for the Council's new works to Messrs. Gibbings & Baker, 
engineers, for their report. A sub-committee has been appointed to 
visit various towns which have similar works in operation. 


Croydon.—The R.D.C. has received notice from the 


Surrey Electric Power Distribntion Company of their intention to 


apply for a provisional order for the district. 


Dublin.—Electric lighting contracts came up for con- 
sideration on Monday amounting to about £56,000; these we 
refer to in our “Contracts Closed" to-day. Mr. Irwin, the chair- 
man of the Electric Lighting Committee, has proposed that the 
present constitution of the Committee should be changed, and that 
other members of the Council should be appointed to take the 
places of those who are avowedly hostile to the city enterprises in 
the matter. 


Exeter.—The E.L. Committee last week considered an 
analysis of the tenders for electrical works and plant drawn up by 
Mr. H. D. Munro, city electrical engineer, and resolved to recom- 


x 
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mend the Council to submit the scheme of the electrical engineer, 
alternative plans, and the tenders received to an expert, who shall 
advise whether sectional tenders should be accepted, or one tender 
for the execution of the whole of the work. It was also resolved 
that the president of the Institution of Electrical Engincers be 
asked to submit the names of three persons to advise the Council in 
the matter. Fourteen tenders have been received for the electricity 
station buildings, the lowest being £13,903, and the highest £27,096. 
All the principal electrical firms have tendered for the plant and 
equipment, which for single-phase and two-phase supply on the 
alternating current principle, can be obtained, in the judgment of 
Mr. Munro, for £24,000 or £25,000, making a total estimated cost for 
buildings and plant complete of about £40,000. 


(iravesend.—The E. L. Committee has secured a site for 
electric light and destructor works. It has been decided that the 
charge to the tramway company for energy between 180,000 and 
400,000 units per annum shall be 1$d. per unit. Mr. Trentham 
has been instructed to have specifications for the station, &c., 
printed. | 

Halifax.—The accounts of the Corporation electricity 
works for the year ending March 31st last were issued on Tuesday 
last. The year's expenditure on capital account is £46,798, making 
a gross expenditure since the commencement of £137,884. During 
the year there has been expended on mains and services £19,236, on 
meters £1,131, on transformers and motors £1,087, electrical instru- 
ments £106, and on machinery £18,907. The revenue account 
shows net income, including £10,238 13s. for electricity supplied 
to tramways, £19,081 lis. 9d., and there is a balance profit of 
£4,339 168. 11d. 


Huddersfield.—The Corporation electricity department 
haa at present 1,432 consumers of electricity for lighting purposes, 
&c., with 92,607 lamps connected. 

The Corporation has resolved to apply to the L.G.B. for sanction 
to borrow £100,000 for machinery, mains, &., required for the 
turther supply of electricity for lighting purposes. 


India.— dian Enyineering says that Major Stuart, R. E., 
Inspector of Submarine Defences, will probably be employed at 
Simla in helping the Military Works Department in the prepara- 
tion of electrical installation projects, and it is not unlikely that an 
Engineer officer will also be sent from home, as the work is getting 
very heavy. 

Isle of Thanet.—Messrs. Medhurst & Lloyd have 
recently drawn up a scheme for the Joint Hospital Board for light- 
ing the hospital by electricity. 


leith.—At a special meeting of the T.C. last week 
electric supply accounts were shown for the period from December 
Jist, 1900, to May 15th, 1901, and over that they showed a deficit 
of £576 88. 7d. It was hoped that by this time the electric under- 
taking would have been meeting all charges, and in a fair way of 
having a surplus to repay sums already charged against the police 
account, but owing to the high price of coal and the heavy sums 
chargeable for payment of loans and interest thereon, these hopes 
have been disappointed. It was stated that the only satisfaction 
that could be found in the accounts was the fact that £2,491 10s. 8d. 
of borrowed money had been repaid, and to that extent the under- 
taking might be said to be owned by the ratepayers, but most rate- 
payers would consider this very small satisfaction, and would much 
prefer not to have surpluses which were really made up out of 
tration. In considering the whole accounts of the burgh, the 
electric lighting supply account was the only one in regard to which 
there needed to be any concern. Discussion of the accounts was 
postponed till September. The Council then rose. 


London, E.C.—At the last meeting of the Court of 
Common Council a letter was read from the City of London Elec- 
trie Lighting Company as to the decision of the Court of Appeal, 
declaring that their contracts with the Corporation in respect of the 
Central and Western districts of the City were null and void. They 
suggested a conference, but the Streets Committee's recommendation 
as to the undesirability of the conference, and stating that they were 
prepared to give every consideration to any proposals the company 
might choose to submit in writing, was agreed to. 

ManvLEBONE.— The Board of Guardians have resolved to instal 
electric light plant and new boilers at the Rackham Street 


Infirmary. Mr. T. W. Baker's No. 2 scheme (capital outlay, £9,039, 


aunnal cost of maintenance, £1,083) has been adopted. 


Long Eaton.—The 35 tenders for the electric light 
scheme are to be submitted to Mr. Crowther, of Wallasey, the 
consulting engineer to the Council. 


Mansfield, —The Midland Railway Company has inforined 
the TC. that the cost of constructing a siding at the proposed 
electric light, station in Rock Valley is estimated at £5,145, and 

* annual expense in wages would be £185. A letter was read 
from Messrz. Milward & Co. stating that the tramway company 


ir 1 a supply of electrical energy in the early part of July 


Merthyr, —The surveyor recommends the Council to light 
the public streets by electric arc and incandescent lamps. Repre- 
rane from the Merthyr Electric Light and Traction Company 
bs also been before the Council with several proposed schemes for 
electric lighting. The whole matter was eventually deferred. 


. Miteham,—The B. of T. have granted an electric light- 
lng order for the district. 


, 


Norwich.— The Committee recommends the employment 
of an electrical engineer and expert to advise it in carrying out 
the purchase of the electric light company’s undertaking. 


Rochdale,—It is stated that the substitution of Mond 
gas for coal fuel at the electricity works has been considered, but a 
committee has reported against the change. 


Romsey.—The National Electric Wiring Company has 
been in communication with the T.C. inquiring the attitude that 
would be assumed if the company were to assist in the formation of 
an electric lighting company for the district. 


Salford.—A town’s meeting deputation waited upon the 
Mayor the other day witb reference to certain allegations which 
have been made about the management of the new electric 
generating station at Strawberry Hill. A public inquiry has been 
asked for. | 


Southampton.—The Corporation has appealed against 
the assessment of the electric light works. The hearing has been 
postponed until the October Sessions. | 


Woking.—The T.C. wished to break with the Electric 


Light Company for the public lighting and have gas lighting, but 
before being legally off with the old love, it was on with the new, 
under a seven years' contract. It wanted the Electric Light Com- 
pany's pillars for the accommodation of the Gas Company, and the 
company told it to take them. The Council, however, didn't like to 
interfere with the electrical connections. After a good deal of 
time elapsed through these negotiations, it was brought home to 
the Council that under the agreement with the Electric Light Com- 
pany, a three months' notice to terminate the contract had to be 
given on July 7th to expire on October 7th. It is hardly possible 
for the pillars to be used for electric and vas lighting at one and the 
saine time. 


ELECTRIC TRACTION NOTES. 


Birkenhead.— Another new electric tram route, known 
as the Woodside - Conway Street route, has been completed at Birken- 
head. Trial runs have been made on the line, and it will, in the 
ordinary course, be opened for traffic in a few days. 


Blackpool.—The Blackpool Tramways (South) Com- 
pany, Limited, has been formed to take over the present line of 
tramways between Blackpool and Lytham; to convert the line into 
an electrical one, and to extend it to Preston. An order for the 
extension will be applied for. Mr. J. Fell, Westminster, estimates 
that the profits from the electrical line between Blackpool and 
Lytham will be £21,645 per annum, aud from the extended line, 
£35,866. 


Bournemouth,—At the T.C. meeting last week the 
surveyor was instructed to prepare a report on the properties he 
considers should be taken for street widening. The deputation 
that visited Brussels recommended the adoption of the conduit 
system. The engineer's report on this, which we have already 
briefly abstracted in the ErEcTRICAL Review, was considered. 
Messrs. Lacey, Clirehugh & Sillar advised the Council that it might 
safely be adopted, but recommended that it should be confined to 
the centre portion of the line, and that the extremities, where the 
roads were wider and there was less shop property, should be, as 
proposed, on the overhead plan. They pointed out that the 
extra cost per mile would be £6,000, which would mean £50,000 for 
the full main route. The conduit system for the centre length only 
would not exceed £15,000, and the use of the overhead system for 
the remainder of the lines would effect a saving of £35,000. With 
regard to whether the conduit slot should be in the centre of the 
track or whether the rail slot system should be adopted, the engi- 
neers reported that it was difficult to decide, as they had not yet 
ascertained what position the Board of Trade might take up. The 
rail slot conduit was cheaper in cost of construction, and better for 
traffic, especially on inclines, as there would be leas iron on the 
roads. The additional cost if their suggestions were agreed to 
would be £15,000 for the length of conduit, £450 for return insu- 
lated cable, £2,100 for additional switchboard and alterations at 
generating station, and £2,800 for plough attachment and equip- 
ment to cars at £100 per car, a total of £20,350. The addi- 
tional cost of maintenance would be about £300 a year. This would 
not cripple the scheme financially, and would remove many 
objections. The report was adopted without any discussion. 


Cheltenham.—Mr. Nevins,theelectrical en gincer, who has 
just completed an extensive electric railway scheme at Cheltenham 
aud who proposes to undertake similar work at Stroud, invited the 
members of the Stroud Urban Council to visit Chelteuham to see 
the railway in working order. The invitation was accepted, and on 
Tuesday afternoon the Stroud Councillors journeyed to Cheltenham, 
where a pleasaut and instructive time was spent, the party 
returning home delighted with the railway. There is little doubt 
now, says our local correspondent, that Stroud will have its railway, 
and that the local authority will place no obstacle in the way of the 
project. 


— 


Glasgow.— The recent breakdown of one of the rotary 
converters at Dalhousie station has now been found to have been 
caused by allowing the rocker holding the carbon brushes to revolve 
some 2 in. out of the correct position for full load. Sparking 
started and gradually increased till the spark leapt across to the 
frame of the machine. A pointer and indicator has now been fitte 
to all the machines showing the range of lead allowable. | 

At a meeting of Paisley Town Council on the 9th inst. the following 
minute was read :—“ The deputation, by their chairman, stated they 
had come before the Committee to ask their consent for the con- 
struction by Glasgow of the tramway line between the burgh 
boundary and Hawkhead Road. After discussion, terms mutually 
satisfactory were provisionally agreed to." This meansthat Glasgow 
and Paisley (some 9 miles distant) will now be joined by an electric 
car System. 

Another record has been made in traffic receipts. The amount 
taken for the week ending July 13th reaches the total of £12,952 
4s. 1d., compared with £9,855 98. 1d. for the same period last year, 
or £598 6s. 3d. better than the previous record. Since the inaugu- 
ration of the electric system traffic receipts have gone up. Since 
the beginning of the present financial year, June Ist, the receipts 
amount to £74,582 5s. 9d., an increase of £12,523 138. 2d. on the 
same period last year. Probably 50 per cent. of this increase may 
be accounted for by the traffic to and from the Exhibition. 


Halifax.— Twelve new tramcars have this week been 
added to the Halifax Corporation system, making a total of 70. 
Each car is fitted with Spencer's patent slipper brake. 


Hampton.—It is reported that the London United 
Tramways, Limited, have acceded to the wishes of the U.D.C. for 
the widening of the roadways in their district to the full statutory 
width for the company's light railway scheme. The company will 
spend about £30,000 for this purpose. 


Hendon.—The Hendon Tramways Bill was read a 
second time in the Commons on 19th inst. 


Huddersfield.— For the three months ended June 30tb, 
1901, the receipts from the Corporation tramways amounted to 
£11,465 68, 10d., viz., electric, £6,288 9s. 2d., steam power, £5,176 
17s. 8d., leaving a net deficiency of £546 14s. 5d. on electric cars, 
and £1,434 3s. 1d. on steam cars, after allowing for interest and 
sinking fund, £2,861 19s. 11d. and £1,317 17s. 1d. respectively. 
For the month of June the receipts were (steam) £1,529 8s. 1d., or 
13:331d per mile (miles run, 31,822), and (electric) £2,226 6s. 1d., or 
10°57d. per mile (miles run, 50,263). It was stated that last year 
the steam cars cost 183d. per mile run, or a loss of 44d. per mile. 
For the three months, ended June 30th last, there was a 
deficiency in both systems of £1,980 17s. Gd., but a substantial part 
of this sum, if not the whole, will be transferred to capital account. 
The wages for the past year on the steam sections amounted to 
58d. per mile run, whereas in Glasgow the total expense of the 
whole system, ineluding wages, fuel, maintenance, &c., was only 
6:32d. per mile, so that Huddersfield was paying for wages alone 
within 4d. per mile of the total cost of the Glasgow working 
expenses. 


The Corporation have appointed Mr. Harry Barron, Manchester, 
shift engineer. 


Italy.— The projected electric railway between Rome and 


Naples has been approved. The journey between the two cities 
will be reduced to one of three hours. 


Kingston-on-Thames.—At a special meeting of the 
T.C. it was agreed to scal the supplementary agreement of the 
London United Tramways, Limited, for the widening of a part of 
the Surbiton Road, subsequent upon a decision of the House of 
Commons Committee. It was also decided to present a petition to 
the House of Lords against alterations in the company's Bill as 
amended. Regret was expressed that the Surrey C. C. had not been 
successful in retaining the clause by which they sought power to 
purchase the Surrey tramways, failing the willingness of the local 
authorities to take over the lines. kingston is thus the only 
authority in the district whieh will be able to purchase the under- 
taking under the Tramway Act in 25 years' time. 


Metropolitan Railway and Electric Traction.—In 
their report for the half-year ended June 30th the directors state 
that there is a profit of £203,376. The receipts show a decrease of 
£32,742 and the expenses an increase of £7,359 as compared with 
the corresponding half-year of 1900. "The falling off in the receipts 
is attributable entirely to the competition of the Central London 
Railway, which—owing largely no doubt to the low fare charged by 
that company—caused a loss of traffic in the half-year of about 
£42,000, a sum equal to £1 9s. 4d. per cent. per annum on the consoli- 
dated ordinary stock. The directorstell the shareholdersin some detail 
the story of the electric conversion negotiations and delays which 
have given rise to so much discussion of late. They state that pro- 
prietors will remember that in the report issued in January last it 
was stated that nine tenders had been received and reported upon 
by Sir W. H. Preece and Mr. Thomas Parker, the electrical 
engineers of the Metropolitan and District Companies, and that 
those gentlemen had been requested to make a thorough examina- 
tion of the system proposed by one of the firms. The engineers 
having reported that this system, which was that of Messrs. Ganz 
and Co., of Buda-Pesth, stood out from all the rest by reason of its 
economy and combined efficiency and simplicity, both in installa- 
tion and working, the joint committee of the two companies des- 
patched the engineers to Buda-Pesth in order that they might make 
a thorough and exhaustive examination of the system in actual 
work. After a complete examination of the system both the 
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engineers sum up its advantages by stating that “it is a decided 
step in advance of any other system in use in the United Kingdom 
or in America, and is eminently adapted to facilitate the application 
of electric traction upon our principal railways.” The joint com- 
mittee at a meeting held on February 7th, 1901, having considered 
the report, passed a resolution to the effect that the system pro- 
posed by Messrs. Ganz & Co. is the one best adapted to meet the 
requirements of the Inner Circle service. The directors state that the 
board of the Metropolitan Company on February 13th adopted the 
view of the joint committee, and a letter was subsequently written 
to Messrs. Ganz & Co. by the two companies informing them that the 
boards of the companies had carefully considered the question and 
viewed with favour the proposals contained in their tender, subject 
to the approval of the Board of Trade of the method of working 
proposed, and to certain other conditions which the engineers might 
deem necessary. The board go on to say: —“ It was therefore a 
matter of surprise to your directors that the District Company, 
without consultation with your board, shortly afterwards announced 
their determination to electrify their railway upon an entirely 
different system. To enable this to be carried out the District 
Company sought Parliamentary powers to compel the traffic of other 
companies passing over the District Railway to be worked by the 
particular system adopted by that company. Your board considered 
such enactments prejudicial to your interests, and petitioned against 
them, with the result that a clause has been inserted in the District 
Company's Bill to the effect that, unless within one month after the 
passing of the Act the Metropolitan and District Companies sball 
have agreed to adopt the same system for the working by electrical 
power of the portions of their respective railways forming part of 
the Inner Circle railway and also the City lines and extensions, 
either company may refer the question to the Board of Trade to 
appointa special tribunal to hear evidence and report to the Buard 
ot Trade, who are thereupon directed to determine which system of 
electrical working shall be adopted.” 


Middlesex.—On 15th inst. Mr. Hopwood, Permanent 
Secretary of the Board of Trade, heard an appeal of the Finchley 
U.D.C. against the confirmation of an order of the Light Railway 
Commissioners giving the Couuty of Middlesex power to make light 
railways over the Great North Road. Mr. Wedderburn, K.C. for 
the Finchley Council, stated that the Light Railway Commissioners 
had before them two schemes, one promoted by the Finchley 
Council, and the other by the Middlesex County Council, and, 
without hearing the Finchley Council, decided that the County 
Council's scheme should be carried out. He submitted that the 
Light Railway Commissioners had no power to decide without 
hearing the Finchley authorities on the scheme within their own 
boundaries, and that it was never intended by the Light Railway 
Act that the Commissioners should have such power of deciding 
against the local authority through whose district the railway 
proposed to run. The matter should bave gone before Parliament. 
Mr. Cripps, K. C., contended it was within the jurisdiction of the 
Commissioners, and therefore the Board of Trade should confirm 
the order. Mr. Hopwood said the matter was very important, and 
would be fully considered by the Board. 


Mitcham.— The Croydon District Council have approved 
of the draft of the light railways order for Mitcham, but the local 
gas and water companies are making an effort to get protective 


clauses. The Mitcham Parish Council have also approved of 
the draft order. 


Nottingham.—Mejor Pringle, R. E., one of the inspectors 
of the Board of Trade, visited Nottingham last week and inspected 
the route of the electric tramways between Bulwell and the Great 
Market Place. It is understood that the inspector's report will be 
quite satisfactory, and that there will be no difficulty in commencing 
the running as soon as the number of cars necessary for the 
working of the line have been delivered and tested. 


Oldham.—On Friday last Major Druitt made a B. of T. 
inspection of the Hollins Road section, 1? miles, of the electric 
trams. It is stated that Messrs. Hewitt & Rhodes, the consulting 
engineers, have designed a special form of slipper brake which has 
been applied, pulling cars up instantaneously within their own 


length on a gradient of 1 in 12 when running at 8 or 10 miles au 
hour. 


Perth.—The T.C. has received a letter from the secretary 
of the Perth and District Tramways Company, Limited, statiug that 


they were not prepared to entertaiu the offer of £20,000 by the 
Council for their undertaking. 


Sunderland.— During the prevalence of the thunderstorm 
at Sunderland on Friday night a somewhat curious accident 
occurred. One of the pillars carrying the overhead wires 
was struck, and the cable which it carries from the switchbox to the 
overhead wire was at once ignited. The cable, which was, of 
course, insulated, burned brightly, and the tlame was in some way 
communicated to the switch box. So fierce was the fire that the 
pillar became red-hot, but very quickly the fire died down and all 
danger was at end. It was found necessary to join the section in 
which the accident happened to the adjoining section, and with 
this arrangement the service was resumed and satisfactorily main- 
tained until effectual repairs were made. No one was in the 
eae way affected by the accident, and the delay to traftic was 
small, 

Whitstable—Herne Bay.—An inquiry is to be held by 
the Light Railway Commissioners at the Guildhall, Canterbury, on 


August 1st, with reference to the Whitstable and Herne Bay. Light 
Railway scheme. 


(Continued on page 154 ) 
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LONDON UNITED TRAMWAYS. 


(Continued from page 91.) 
Tue company’s headquarters are situated in High Road, 
Chiswick, W. Within their extensive property, covering an 
area of + acres, the company have erected a model power 
station. The depot is shaped like the letter Y, with the 


5 


OUTSIDE VIEW oF Power Hovss 


narrow end to High Road, and at the left-hand side of the 
entrance the attention of the visitor is at once attracted by 
the pleasing architectural features of the long range of 
administrative offices, within which rooms are provided for 
the managing director; and engineer and his staff, the board 
room, the offices for the traffic superintendent of the line, 
the inspecting ^ staff, 
reading rooms and other 
accommodation for the 
ont-door staff, and apart- 
ments for all the various 
subordinate departments 
of the administration. 
Beyond these, and facing 
the entrance, are geen 
the commodious car 
sheds, of which particu- 
lars are to be given later. 

To the right of the 
space facing the car 
sheds, is seen the splendid 
building within which 
the electric power for 
the entire system, exist- 
ing and proposed, is 
generated. This hand- 
some power house is 
built of brick, with'{massive freestone quoins and other 
adornments, To the courtyard it presents a facade of 
154 ft, showing a circular-headed doorway in pro- 
jecting wings at each end, with three large windows of 
similar design within” the slightly-recessed centre. A bold 
cornice in freestone traverses the building above these open- 
ings at a height of 47 ft. from the ground, the wings being 


carried up in stone above this cornice to a final height of 
79 ft., while variety is given by the recessed centre, where 
the brick structure is partly continued till the line is broken 
by two large circular shields of freestone, the tops of these 
breaking the rigid lines of the stone coping. This frontage 
is decoratively treated at various points with sculpture, &c., 
and may claim to be the finest structure devoted to the same 
use in this country. | 

The building has a total depth of 
106 ft., and is divided internally into two 
main portions—the engine room and 
boiler room. The internal walls of both 
these divisions are faced with glazed 
bricks, and the engine room floor is laid 
with mosaic tiles. 

The boiler room, which occupies the 
eastern portion of the building, consists 
mainly of steel frame structure, designed 
to carry the heavy weights of the coal 
Storage bunkers (which contain 500 tons 
of coal), the flue, the economiser, and the 
feed-water tanks, all of which are located 
on a floor above the boilers. This steel 
structure extends to the roof, thus making 
the boiler room practically independent 
of the engine room. The steel work was 
carried out by Messrs. Barry & Higham. 

The equipment in the boiler room 
consists of 10 Babcock & Wilcox water-tube boilers, each 
capable of evaporating 11,000 lbs. of water per hour, at a 
steam pressure of 150 Ibs. per sq. in., with a draft as 
measured in the main flue equivalent to a column of 
water 1 in. in height. 
boiler is 3,140 sy. ft. 


The total heating surface in each 
The boilers are arranged in five 


CoAL CoNvEYER PLANT. 


batteries ; each boiler is fired by a mechanical stoker of 
the “ coking ” type, and these stokers are driven by shafting 
placed underneath the floor. 

The fuel is mechanically delivered from the basement level 
to the coal bunkers above the boiler At each end of the 
building the coal is shot into a receiving hopper, which auto- 
matically empties it into a series of buckets on an endless 

G 


—— 


O 


chain, by which the 
coal is carried to 
the bunkers above, 
and tipped auto- 
matically into them. 
This apparatus, 
which was supplied 
by C. W. Hunt and 
Co., is capable of 
handling 40 tons of 
coal per hour, and 
is driven electrically 
by a 10-H. p. motor, 
the driving gear 
being situated on 
the top of the 
bunkers. The con- 
veyer is also used 
for the removal of 
ashes, as it runs 
along the basement 
in front of the ash 
pits, from which 
the ashes are taken 
by the buckets and 
dumped into an ash 
bin, which in turn 
shoots the ashes 
into a receiver out- 
side the building. 
Two vertical com- 
pound Wheeler 
duplex pumps are 
located at the north 
end of the building, 
each being designed 
to work against a 


per minute. Each 
is capable of sup- 
plying 6,000 gallons 
of water per 
hour. 

The flue is located 
above the boilers, 
and the gases are 
taken up to it by 
breeching pieces, 
It is constructed of 
steel plates, and is 
150 ft. long and 
6 ft. 3 in. wide, in- 
creasing in height 
from 3 ft. to 18 ft. 
6 in.; from this 
flue two branches go 
to the chimney. 
These branches are 
constructed of brick, 
and in one of them 
i8 placed the econo- 
miser, containing 
360 tubes in one 
group of 36 sections. 
This  economiser, 
which was supplied 
by Messrs. E. Green 
and Son, is provided 
with self-acting 
bevelled -edged 
scrapers and scrap- 
ing gear driven by 
an electric motor. 

Between the flue 
and the coal bunkers 
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boiler pressure of are placed two-feed 
180 lbs. per square water tanks, each 
inch, with a normal having a capacity 
piston speed of 50 ft. of 6,000 gallons. .. 
ON 
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*. The plant for 
softening the feed 
water is located out- 
side the building, 
and is capable of 
treating 10,000 
gallons of water 
per hour, re- 
ducing its water 
hardness to 5 per 
cent. on Clarke’s 
scale. It consists of 
a cast-iron tank 
divided into equal 
compartments, 
19ft. 6 in. by 19 ft. 
6 in. by 10 ft. with 
a re-agent tank, and 
a carbonating 
apparatus. 

Water i8 obtained 
from three wells, 
consisting of 6-in. 
tubes driven down 
30-ft., and provided 
with strainers at 
the bottom. These 
tubes are 20 ft. 
apart.and are con- 
nected with an in- 
ternal pipe 4 in. in 
diameter, this being 
connected to a 6-in. 
main. The wells 
are capable of yield- 
ing 3,600 gallons 
per hour each with 
a water level not 
more than 16 ft. 
below the surface; 
thus 10,000 gallons 
per hour may be 
obtained contin- 
uously from the 
three wells. 

An electrically- 
driven three-throw 
pump, capable of 
raising 50,000 gal- 
lons . per hour, 
pumps the water 
into the water- 
softening tank, 
whence, after being 


softened, it is dis- 


charged into the 
reservoir under the 
cooling towers. 

The engine room 
is 60 ft. wide, and 
a 2h-ton electric 
overhead travelling 
crane traverses its 


length of 154 fl. 


This crane, which 
was supplied by 
Messrs. Vaughan 
and Son, is operated 
by three electric 
motors, one for 
hoisting and one 
each for the longi- 
tudinal and trans- 
verse motions, the 
motors being gov- 
erned by controllers 
from the platform 
of a suspended 


operating cage. There are in the first place two vertical 


View OF ONE or THE ALLIS-B.T.H. SETS. 


cross-compound condensing engines, supplied by Messrs. 
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R. W. Blackwell 
and Co., and made 
by the E. P. Allis 
Company, with 
cylinders 22 in. and 
44 in. by 42 in. 
stroke, running at 
90 revolutions per 
minute, with a 
steam pressure of 
150 lbs. at the 
throttle. Each of 
these engines is 
directly connected 
to two 250-KW. 
compound - wound 
direct current gene- 
rator&, one placed 
on each side of 
the fly-wheel. The 
diameter of the 
shafts of these 
engines is 22 in., 
and the fly- wheels, 
which are built 
up in segments, 
weigh 36 tons 
each. The vari- 
ation in speed 
does not exceed 2j 
per cent. from no 
load to full load. 
These engine sets 
are used for supply- 
ing power to the 
lines in the vicinity 
of the power 
station, and in 
addition there is 
one 500-Kkw. three- 
phase set, to which 
will afterwards 
be added two 
1. 000-Kw. sets of 
the same type as 
the other for the 
transmission of 
power to the sub- 
stations. The 
engine runs at 94 
revolutions per 
minute, and to 
it is directly 
coupled a 5,000- 
volt, 32-pole, 
3-phase alternator, 
the frequency being 
25 cycles per second. 
The latter is of the 
revolving-field type, 
the fields consisting 
of acast-steel ring 
of high perme- 
ability, with out- 
wardly projecting 
poles of sheet iron 
bolted through the 
rings to the spider, 
which is key 

to the shaft. The 
fields are excite 
from the direct 
current bus bars 
at a pressure of 
500 volts. Both 
the direct current 
and the three 
phase generators 


were supplied by the British Thomson- Houston Company. 
(To be continued.) 
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Calcium Carbide in Argentina. — About 2 miles south 
of the city of Cordoba, and near the Malagueno Railway, is 
a factory under English control for the manufacture of 
calcium carbide. Current is obtained from the Cordoba 
Light and Power Company, and plant has been laid down 
for the utilisation of 1,000 H. P. According to a British 


machinery, and tools for making the tins and drums required 
for packing the carbide. The lime used in the manufacture 
is brought 15 miles by rail from the Malagueno quarries, 
and the carbon is anthracite smalls from (treat Britain. 
The present output is stated to be 25 tons of carbide per 
month, which will be increased to 100 tons as soon as the 
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LONDON UNITED TRAMWAYS: 


Bore report, the “machinery " (perhaps this means the 
and the 1 Ec.) was received mostly from France; 
red electrodes are made of “ electric carbon“ procured 
and alec cemented together at the works with pitch 
8 obtained from the United Kingdom and coke 
the plant rio. From a more technical source we learn that 

Plant includes five French electric farnaces, pulverising 
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PLAN OF POWER STATION. 


requisite electric power is obtained. Another factory is 
about to be constructed with Argentine capital in the 
Cordoba mountains, alongside the Cordoba and North- 
Western Railway Company's system. ‘The plant for this 
works is already lying in the custom house at Buenos Ayres. 
Power is to be obtained by constructing a dam across the 


River Primero. 
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ELECTRIC TRACTION NOTES. 


(Continued from page 148.) 
West Middlesex.—The Earl of Jersey opened a light 


railway inquiry at Hounslow on Tuesday, as to the application of 
the Middlesex County Council and the London United Tramways, 
Limited, for systems of light railways in West Middlesex. The 
promoters opposed each other, and the following bodies opposed 
either or both applications :—The Hampton, Teddington, Twicken- 
ham, Sunbury, Southall-Norwood, and Heston-Isleworth Urban 
District Councils; the Great Western, South-Western, and Metro- 
politan District Railway Companies; the water companies; the 
trustees of the late Sir Charles Freake, and Mr. Foster Knowles 
(Hampton froutager) The Teddington portion of the County 
Council scheme was withdrawn for non-compliance with standing 
orders as to deposit of plans. 


Woolwich.—The M.B.C. has received notice from the 
London County Council of the L.C.C.'s intention to purchase the 
undertaking of the Woolwich and South-East London Tramways 
Company, and it is probable, should the purchase be completed, 
that the tramway lines in Powis Street will be utilised. The 
Auxiliary and Light Railways Company have notified the Council 
that they will not proceed with their scheme of a light railway to 
Eltham. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Telephone Systems.—The Sydney Daily 
Telegraph says that not a single telephone system in the Common- 
wealth is equipped with the most modern appliances. Of them all, 
perhaps, the Melbourne system, with a switchboard 30 years old in 
its central exchange, lags farthest behind. An inter-State confer- 
ence of the electrical experts attached to the several Postal Depart- 
ments—Messrs. Jenvey (Victoria), Hesketh (Queensland), Nelson 
(New South Wales), aud Sir Charles Todd (South Australia;—has 
met in Melbourne to consider how the Australian telephone system 
ean best be standardised aud placed upon a uniform basis. Each of 
the experts can, of course, speak with authority upon the defects of 
the exchanges in his own State, but, in order that all of their 
number may be personally acquainted with the different systems, 
the various capitals will be visited in turn. It will cost at least 
£250,000 to bring the Melbourne telephone service up to date, and 
for the whole Commonwealth the expenditure involved in a 
thorough reorganisation cannot fall far short of £1,000,000, which 
it is presumed will be raised by loaus. 

It is anticipated (says the Melbourne .frgus) that the conference 
will also make suggestions respecting telephone charges. Mr. R. T. 
Scott, the Federal Deputy Postmaster-General, favours the toll 
system—that is, payment calculated upon the number of times sub- 
scribers use their telephones. The recent conference of iuter-State 
permanent heads recommended this method, and as all the electrical 
experts are of the same mind, their suggestion on the subject is a 
foregone conclusion. It will, of course, remain with the Common- 
wealth Cabinet to determine whether the present fixed rates are to 
be.varied. They will seek power to do this in the Post and Tele- 
graph Bill. 


Brighton Telephones, — At the last meeting of the 
Brighton T.C., the Telephone Committee announced the receipt of 
a communication from the Postmaster-General to the effect that as 
the districts of Hayward Heath and Cucktield were at present in 
the Llorsham exchange area, he was not in a position to entertain 
an application for their inclusion in the Brighton area. He would, 
however, be willing to consider a request made by auy Urban Local 
Authority in the area for a license to establish a telephone exchange 
business. The Southwick District Council would grant the Brighton 
Corporation permission to construct overhead telephone circuits in 
the district, provided all wires crossing the tramway be taken 
underground ; that the maximum charge to a subscriber in the dis- 
trict did not exceed £5 10s. per annum; and also that in no case 
should a larger sum be charged in the district than in Brighton. 
The Committee decided that the Southwick D.C. and the other 
local authorities interested be informed that the Council had decided 
that fur the present the charges to subscribers to the municipal 
telephone exchange, both within and without the County Borough 
ol Brighton, situate within one mile from the nearest exchange, 
shall be as follows:—For unlimited service, £5 10s. per annum; 
for limited service, £3 10s. per annum, and toll 1d. per call; but 
that the Council reserve the right to make a further charge not ex- 
ceeding à minimum of £1 5s. per annum for every additional 
quarter of a mile in the case of subscribers situate more than a mile 
from the nearest exchange. The Council are willing to agree that 
the charges to subscribers in the districts outside Brighton shall not 
at any time excced those for the time being in force within the 
borough. 'lhe report was adopted, Councillor Buckwell explaining 
that outside districts would be charged the same as Brighton for the 
telephone service, namely, £5 108. ; but the Committee did not say 
what they would have to pay in future if the sum named did not 


pay. 
Cape—Australia Cable.—In the House of Commons 


on 19th inst., Lord G. Hamilton, replying to Sir E. Sassoon, said: 
* An inter-Departmental Committee is now sitting to consider and 


report upon the question of cable communication generally. 1 have 


reason to believe that their attention has been called to the desira- 
bility in connection with the Cape—Australia cable of a spur line 
from Cocos to Ceylon in association with the Imperial Government 
as a practically all-British route from the United Kingdom to India. 
I await their report." 

The Sydney Daily Telegraph for June 13th stated that “Mr. J. E. 
Squier, of Sydney, manager of the Eastern Extension Company, is 
now in Adelaide, making arrangements for landing and working the 
new Cape cable, which will be completed about October. The 
Grange will be the landing place, and a subterranean line will 
connect the Adelaide office. Under the agreement with the 
Australian Governments the company will not be able to do business 
direct with the public until some competing line is established at 
Port Adelaide. There will be a large staff to attend to the repairs 
of the Cape cable, and also other lines belonging to the company, 
so that the port will be the Australian headquarters.” 


Dundee Telephones.—The question of the telephone 
municipalisation was considered at a committee meeting of the Town 
Council on 19th inst. It was reported that the matter had been 
investigated in other centres—in Glasgow especially—and that the 
result of the inquiries made went to show that the Town Council 
should take up the question of originating a scheme of their own, or 
giving facilities for another company.in opposition to the National 
Company. 


Portsmouth Telephones.—Although the L.G.B. sanc- 
tion has not yet been obtained, the Council is about to proceed with 
its municipal telephone work. The ducts are to be laid forthwith. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED. 

Latakia-Cyprus .. a e "T sė .. June 20, 1899 .. ia 
Para-Maranham - ae $a P .. March 1, 1900 .. à 
Basseterre-Les Saintes "S vs M .. June 99,1901 .. 
ban Domingo-Curacao ‘a Sa ja .. July 12,1901 

LANDLINES :— 
Cayenne-Pinheiro ee es oe oe ee April 20, 1901 
Pekin-Kalgan  .. e» v wie ds .. June 14,1900 ., 
Maimatchin-Kalgan .. Fe 8 vx .. June 80,1900 .. 


Tunbridge Wells Telephones.—The municipal tele- 
phone service is to be publicly inaugurated by the Mayor and Cor- 
poration to-morrow (Saturday). 


Wireless Telegraphy.—The West India Committee's 
circular just issued says that the Government contemplate the intro- 
duction of a system of wireless telegraphy in the West Indies. The 
first islands to be fitted will, it is said, be Trinidad and Tobago, 
while as soon as the necessary financial arrangements can be made, 
communication will be established between Antigua and Montserrat 
and between St. Kitt's and Nevis. 

In the House of Commons on Monday Mr. Henniker Heaton 
asked the Secretary to the Treasury, as representing the Postmaster- 
General, whether anything was being doue to connect by telegraph 
the island of Sark with Guernsey; and whether he proposed to 
continue the policy of his predecessor in refusing an offer of 
Marconi's Wireless Telegraph Company to connect Sark with 
Guernsey by wireless telegraphy without any expense whatever to 
the Government. Mr. Austen Chamberlain, in reply, said the 
Postmaster-General has not received any fresh application for the 
connection by telegraph of the island of Sark with Guernsey. He 
was in correspondence with the Attorney-General of Guernsey, who 
took much trouble to obtain the necessary guarantees, but 
unfortunately without success. ‘I'he Postmaster-General has no 
reason to suppose that the Marconi Wireless Telegraph Company 
are prepared to maintain permanent telegraphic communication 
between Sark and Guernsey without charge, and it is, of course, 
permanent communication that is required. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—September 2nd. H. M. Consul at Amster- 
dam states that tenders are invited by the Municipality of Amster- 
dam for the supply of “ electrical tram-carriages arranged for above. 
ground supply of electricity, and for about 5,000 tous of grooved 
rails for tramways, with necessary appurtenances.” Particulars may 
be obtained from the Director of the Municipal Tramways, Nieuwe 
Achtergracht, No. 164, Amsterdam. 


Blackburn.—July 29th. The T.C. wants tenders for 
three triple-expansion 775-Kw. steam dynamos. See Official 
Notices” July 12th. 


Bradford.—July 31st. The Corporation wants tenders 
for 100 electric cars. See Official Notices" July 12th. 


Brecon.—August 5th. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
at Talgarth. See Official Notices“ June 28th. 


Cardiff.—August 6th. The Corporation wants tenders 
for double-deck bogie cars, four-wheel cars, and single-deck bogie 
ears; also for switchboard, with instruments. See “ Official 
Notices " July 19th. 


———————————————————————— 
155 


Yol 49. Ne. 1,935, JULY 26, 1901.] YHE 


ELECTRICAL KEVIEW. 


— — —ä 8 ᷑j——— — w6—ͤ1ö— — 


Dundee,—August 5th. The Gas Commissioners want 
tenders for condensing and cooling plant, electrically and steam 
driven pumps, feed heaters, &c., for the electricity works. See 
" Official Notices July 12th. 

East India,— The East Indian Railway Company invites 
tenders for the supply and delivery of steel fish plates; steel fish 
bolts and nuts; paints, &c.; leather belting, hides, &c. ; wrought- 
iron material ; an electric installation ; girders, columns, and roof- 
work as per specifications to be seen at the company's offices, Nicholas 
Lane, E.C. Tenders are to be sent to Mr. C. W. Young, secretary, 
by July 31st, for the first five sections, and by August 7th for the 
last two. 

Farnworth.— August 12th. The U.D.C. wants tenders 
tor a car shed traverser. See Official Notices“ to-day. 


Franee.—August 12th. ‘Tenders are being invited until 
August 12th, by the French Ministry of Post and Telegraphs in 
Paris, for the supply of a large quantity of lead-covered telephone 
cable with 21 conductors. Tenders to be sent to Le Serio-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, Paris, 
whence particulars may be obtained. 


Gateshead,—July 29th. The Gateshead Co-operative 
Suciety invites tenders for an electric lighting installation (no 
generating plant) for their Jackson Street branch. Specifications 
from the electrical engineer at Jackson Street. 


Glamorgan.—July 29th. The County Asylums Com- 
mittee wants tenders for the electric lighting of Pare Gwyllt 
Asylum, near Bridgend. Tenders to Clerk of Asylums, Bridgend. 

Gravesend.—July 30th. The T.C. wants tenders for 


water tube boilers, piping, engines, dynamos, balancer, boosters, 
switchboard, mains, lamp posts, battery, meters, cranes, destructor, 


well and water lifting apparatus. See Official Notices" July 12th. - 


Hapton (Lanes,).—July 31st. The Clerk to the Parish 
Council is inviting tenders for the electric lighting of the township 
from September next to the following April. 


Heckmondwike.—August 2nd. The Lighting Com- 
mittee wants proposals from those willing to carry out installation 
ys on the “free or assisted wiring system." See Official Notices” 
to-dav. 


Holland.—September 2nd. "The municipal authorities 
of Amsterdam are inviting tenders until September 2nd next for 
the supply of 5,000 tons of steel tram rails, with accessories, re- 
quired for the municipal electric tramways. Particulars may be 
obtained from, and tenders are to be sent to, Le Directeur des 
Tramways Municipaux, Nieuwe Achtergracht, 164, Amsterdam. 


Kearsley,—August Ist. The U.D.C. wants tenders for 
tramway poles, section boxes, overhead line, &c., for 1j miles of 
tramway. See "Official Notices " July 12th. 


Mauchester,—August 7th. The Electricity Committee 
wants tenders for 70 feeder and section pillars for the tramways. 
See Official Notices“ July 19th. 


Manchester.—August 14th. The Electricity Committee 
wants tenders for H. T. switchboards, exciter and auxiliary 
‘witchboards for the Stuart Street generating station, also high and 
ui Pu boards for sub-stations. See our Official Notices” 
uly 12th. 

Newcastle-upon-Tyne,—July 29th. The Corporation 
wants tenders for the laying down in Gosforth of about 1,000 yards 
of double-line tramway, the rails and fastenings and the poles being 
‘applied by the Corporation. On payment of £3 3s. to the City 
Treasurer (returnable as ugual) specifications, bills of quantities, &c., 
may be obtained, and plans and drawings inspected, at the office 
of the City Eugineer, Town Hall, Newcastle. 


Partick,—The Council wants tenders for wiring the 
electricity supply station. See “ Official Notices July 19th. 


Rochdale.—August Ist. The Corporation wants tenders 
for poles, bases, section boxes, overhead line, feeder cables, &c., for 
5 miles of tramway. See Official Notices July 19th. 


Spain.—July 30th. Tenders are being invited until the 
doth inst. by the Spanish Ministry of Public Works in Madrid, for 
the construction and working of an electric tramway between Cadiz 
aud Sau Fernando with a branch to La Carrara. Particulars may be 
obtained from, and tenders are to be sent to, El Ministerio de 
Agricultura y Obras Publicas, Madrid. 


Spain,—Tenders have just been invited by the Municipal 
Authorities of Oliva de Jerez (province of Badajoz), for the con- 
ed for the electric lighting of the town during a period of 
U Years, 


Wigan—August 10th. The Corporation wants tenders 
for enclosed motors and starters, 12 months’ supply, 1 to 50-H. P. 
See " Otlicial Notices” to-day. 


Woolwich.—The M. B. C. wants tenders for the“ assisted 


wiring of consumers’ premises. Particulars from the Town Clerk. 


worcester.—August 23rd. The Corporation wants ten- 
ders for water-tube boilers, economiser, pipes and pumps, steam 
dyuamos, motor alternator and booster, Korting condensers, electric 
pumps, switchboard, crane, and battery for the new electricity 
works, Sce “Official Notices " this week. 


Yarmouth,—July 27th. The Corporation wants tenders 
for poles, brackets, wire, insulators, overhead equipment and rail 
bonding; battery, switchboard and booster; also cables and joint 
boxes, for the electric tramways. See Official Notices July 12th. 


CLOSED. 


Austria.— Messrs. Kolben & Co., of Wysotschaun, near 
Prague, are reported to have secured a contract from one of the 
large central electric lighting stations in London for two poly- 
phase dynanios, each to be of no less than 5,000 H. P. capacity. 


Bangor (N. Wales).—At a meeting of the District 
Council last weck, it was reported that five tenders had been 
received for the supply and erection of a steam dynamo, and it was 
decided that the tender of Messrs. J. P. Hall & Co., for the sum of 
£1,633 be accepted ; that being the lowest tender. 


Dublin.— The Council at their meeting on Monday 
accepted the following tenders :— 


Section E, Condensers, Alley & Maclellan  .. x £3,030 0 0 
» F, Pipework, Babcock & Wilcox ‘ie - és T 9,805 0 0 
„ G, Feed pumps, D. Stewart & Co. AUS T "m 395 f : 
Part I.—John Musgrave & Sons .. 8323 
„ H. superheaters {partir Babcock & Wilcox .. |l 705 0 0 
„ J, Coaling plant, Graham, Morton & Co. .. T s 5,475 0 0 
„ K, Crane, Carrick & Ritchie .. Pe " T i5 670 0 0 
„ L. Workshop equipment, Easterbrook, Alleard € Co.. 795 0 0 
» M, Main switchboards | 0 0 


' ` i 
N, Sub-station switeh-gear j 8. Z. de Ferranti 10,04 
O, Transformers, British Westinghouse Electric and 


?»» 
Manufacturing Company .. Vs - T 2 6,30 0 0 
„ P, Arc lamps, Veritys, Limited.. T x Za si 6,198 12 0 
„ Q, Arc lamp pillars, Veritys, Limited .. a p "m 6,012 15 0 
„ R, Motors und generator, Witting Bros. te Ze 85 3,970 0 0 
» 3, Accumulators, Electrical Power Storage Syndicate . 751 13 6 
„ T, Meters, British Westinghouse Electrical and Manu- 
facturing Company .. Lx "- a 2 F 670 0 
U, Works wiring, W. Coates & Sons .. 907 0 06 


Farnworth.—The D.C. has accepted the tender of the 
British Insulated Wire Company, to the specification of Messrs. 
Lacey, Clirehugh & Sillar, for the overhead equipment of the 
tramway extensions. 


Ipswich.—The following is a list of the tenders sent in 
for four boilers for the Council's new electricity works :— 


Edwin Danks & Co. id 55 £5,020 
Fraser & Fraser .. T xe 3 T ios . 3,800 
John Fraser & Son A ee T E vy .. 5,810 
Wallsend Slipway Engineering Company .. oe .. 6.000 
J. P. Phibbs M sx m te s“ e0 6O57 
Robert Stephenson & Co. - am vs T .. 6,980 
Richardso.s, Westgarth & Co., Limited . b 00 8,000 


* Recommended for acceptance. 
On the advice of Prof. Kennedy a £58,400 loan is to be applied 
for, 


Ipswich,—The Public Health Committee recommended 
the acceptance of Messrs. Meldrum Brothers’ tender for dust 
destructor plant. The cost of the scheme is £8,000. The plant 
will work in conjunction with the electric lighting works. 


London.—The Battersea Borongh Council have accepted 
the tender, amounting to £2,163, of Messrs. Mather & Platt for the 
supply of electric pumps, pipe work, &c., for condensing water, and 
that of Fraser & Fraser for the river work, pipes and pits for the 
condensing water supply for the sum of £7,000. 


Tonbridge.—The Council at their meeting on Tuesday 
accepted the following tenders :— 


Section A, Boiler house plant, Holesworth & Sons E .. £1,120 0 

„ B, Engine house plant (with Alley & Maclellan. en- 

gines), Johnson & Phillips . T ee Y 1,871 0 0 
„ C, Condensing apparatus and pipework, Johnson and 

Phillips " T TE ja vs "m 1,135 0 0 
„ D, Overhead crane, Herbert Morris & Bustert bs 111 1] 2 
„ E., Switchboard, Veritys, Limited) T is vi 921 2 0 
» l', Accumulators, Veritys, Limited : e Es ss 1,339 16 0 
„ G, Hlectricity supply mains, Western Electric Company 4,002 17 0 
„ H, Public are lighting, Improved lulectrie Glow Lamp Co. sH 6 0 
„ I, House meters, Chamberlain & Hookham s TOT 162 0 0 
„ K, Public incandescent lighting, Improved Electrie Glow 

Lamp Company .. T oe ils ax 72 331 9 6 


West Ham. — The Council on Tuesday accepted the 
tender of Messrs. S. Z. de Ferranti in the sum of 414, 240 for the 
supply of three 500-K W. continuous current tramway generators, 
The dynamos will be of Messrs. D. Bruce Peebles & Co.'s manu- 


facture. 


FORTHCOMING EVENT. 


day, July 29th.—At 6.30 p.m. Institution of Junior Engineers. 
DEDOS Visit to the Electric Lighting and ,Tramways 
Installation of the East Ham District Council, Nelson 


Street, East Ham. 
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NOTES. 


English v. German Manufacturing.—The following 
comments have come to hand from a correspondent in Ger- 
many: —“ Since the visit of the Institution of Electrical 
Engineers has drawn much attention to the manufacturing 
methods in Germany, a few notes on the advantages and dis- 
advantages which that country’s engineering industry 
possesses in comparison with the English may be of some 
interest. Questions, of tariff, &c., it is, of course, not 
necessary to enter upon, but indirect, as well as direct, 
influences may be mentioned. Organisation is, briefly, the 
keynote of the German Empire, it pervades everything, and 
is perhaps often carried to excess; in business it frequently 
tends to retard an urgent matter, but it is questionable 
whether this loss is not more than made up in other 
directions. The development of the organisation is facili- 


tated by the military service, and the nature of the people ' 


also lends itself readily to the same end. As a consequence 
the management of large works is facilitated, and results in 
the wonderful cleanliness and order observed, which may 
have more than a single effect. In the first place, the order 
facilitates production, saves time in many triflng ways, such 
as finding lost articles, &c. ; and secondly, itis said to make 
the workman anxious to live up to it, promoting cleanly 
habits, regularity, &c. The German workman being slow 
and uninitiative, but thrifty and contented, bas little induce- 
ment to strike when he is in many cases provided with a 
works ‘restaurant,’ baths, &c., and every care is taken for 
his health : the hours are somewhat longer, averaging about 57, 
and the pay, which is practically all piecework, amounts to 
from 308, a week to 40s. a week in special cases. The 
education of the nation is hardly second to the organisation, 
and may be taken us a part thereof. Electricians, as turned 
out from the Government endowed and splendidly staffed 
technical schools, are easily obtainable, and the salaries could 
not be called excessive. Very often a complete knowledge of 
two or three languages is thrown in ‘free of charge.“ Engi- 
neers with a good laboratory training as well are also easily 
obtainable, but those with a practical mechanical workshop 
apprenticeship are not so plentiful. Everything in the 
large works is becoming so specialised that the all- 
round electrical  * engineer" is not so much in 
demand—at least in the works themselves. One 
of the grentest disadvantages the German firms labour 
under, is the high cost of coal. This is, however, met by 
using the most up-to-date plant, centralisation of power and 
electrical distribution. Of course the most modern labour— 
saving tools are universally employed : American tools seem 
to be especially favoured, though the German productions 
on similar lines are coming to the fore. The military 
service does not cause so much disarrangement as might be 
expected; it always takes place at a young age, and hence is 
not very severcly felt, thoueh undoubtedly it is ab times in- 
convenient to the management, and takes a certain period off 
the educational life. The latter point is certainly not very 
noticeable in effect, probably owing to the diligence exhibited 
at college, &., while against the former point must be set 
the discipline obtained, which so greatly facilitates the 
organisation. The financial condition of the country makes 
money for financing purposes more difficult. to obtain 
than with us, and there is a slump in the electrical 
market at present, owing to the failure of one firm. 
Amoagst the indirect items of interest may be mentioned :— 
Clean, healthy cities, excellent housing for the working 
classes on the ‘flat’ principle, good and cheap tram com- 
munication, cheap living, the absence of drunkenness— 
especially noticeable among the working classes, cheap 
post and railway fares, Government examination of food, K e., 
to prevent adulteration, Finally, the use of a metric system 
throughout, reduces mental wear aud tear to a minimum. 


A Manchester Fatality.—The coroner's inquest on the 
body of George Darren, spinner, who died at the Man- 
chester Infirmary, was held on Monday, where evidence 
was given as to his death, which was attributed to burns, 
but the medical men were unable to say whether it was caused 
by the fusing of the electric wire or from faulty workman- 


ship on the part of the installing electrical engineer. It 
appeared from the evidence that the lamp and shade over a 
spinning mule fell down into the carriage. A witness said 
that the lamps were hung by two wires, which were 
separately insulated by a laver of cotton, gutta-percha, and 
then more cotton and * pot." There was also insulation on 
the main cable. Thos. Lynch, who had charge of the 
electric lighting machinery, said the particular lamp in use 
was suspended on“ workshop flexible,“ and the only explanation 
of the falling of the lamp that he could give was that the wire 
had been cut by wearing away. In reply to questions as to 
the reason of the fusion, he said it might have been caused 
by a too high voltage, and it could also result from the 
creation of a “short circuit,” the wires coming into 
contact through the insulation wearing away. After a long 
inquiry the jury found that the deceased had met his death 
accidentally in the manner indicated by the evidence, and 
returned a verdict to that effect. 


Soldiers’ Dress,—Since the article on the Electrical 
Engineers Volunteers, on p. 165, was set up, the writer has 
noticed the following contirmation of the views advanced on 
the advantages of red linings. In a letter to the Nf. James's 
(razelle of Tuesday a correspondent says: —“ I tried the 
experiment last year and found it most successful. I think 
it was Colonel Maude who advocated red lining to one’s hats 
and jackets. We live by the river, and are on it in the 
hottest months of the vear, and used to suffer from sun 
headaches, Since we adopted red sunshades and the same 
coloured lining to hats and blouses we find no inconvenience 
from thechemical rays of the sun, and are able to enjoy even 


the heat wave without discomfort or possible chance of sun- 
stroke.” 


— — — 


Electrical Standardising. Testing and Training 
Institution. — As a result of the recent Scholarship Exam- 
ination, the following awards have been made by the board 
of this Institution :— 

To F. T. Homan, of Portsmouth Grammar School, an Exhibition 
value 30 guineas, tenable for two years. 


To R. A. Harris, of Portsmouth Grammar School, and A. T. 


Morris, of Bedford Modern School, special prizes of 20 guineas 
each. 


si S. P. Smith aud II. W. Swann, special prizes of 10 guineas 
each. 


+ 


The Quality of Continental Calcium Carbide.— 
An interesting report has recently been issued of the work 
done during 1900 by one of the chief Berlin laboratories, 
which make a special feature of analysing calcium carbide 
and the various accessories required in acetylene generation 
according to the specifications of the German Acetylen 
Verein. Of the samples of large carbide tested, 26 per 
cent. evolved less than 282 litres of gas per kilo. (4°53 cubic 
ft. per pound); 52 per cent. evolved between 285 and 290 
litres (4°53 to 4°62 ft.): 8 per cent. evolved between 290 
and 200 litres (4:62 to 4°76 fl.): and only 4 per cent. gave 
more than 300 litres. The samples of granulated carbide 
gave on an average 210 litres (3°53 ft.), the yield sometimes 
falling to 150 or 180 litres (2:4 to 2:9 ft.); and much of 
this stuff was“ guaranteed 300 litres.” 


Naval Boilers.—The / James's Gazelle says that the 
second-class cruiser Minerva arrived at Portsmouth at half- 
past nine on Saturday night. Her rival in the race from 
Gibraltar, the second-class cruiser Hyacinth, reached Spithead 
two hours later, the ship with the cylindrical boilers thus 
again proving successful over the ship fitted with Belleville 
water-tube boilers. The Hyacinth reported that a stoker 
named Crumlish had been severely scalded through the 
bursting of one of her boiler tubes when the cruiser was in 
the Channel. The Minerra, the winner of the race, averaged 
just over 18 knots, except when going through fog. Ihe 
two cruisers have gone into Portsmouth to prepare for the 
naval manœuvres. 


Marriage.—Mr. W. E. Brandreth, resident engineer and 
manager of the Wycombe Electric Light Company, wa 
married to Miss Challice, of London, at St. Martin g-in-the 
Fields, on the 10th inst. 
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Lightning Fatalities, —The storm which broke up the 
creat heat in different parts of this country and the 
Continent caused an exceptionally heavy list of lightning 
fatalities. Six Bradford spiritualists were struck, two being 
killed outright, and the four so seriously injured as to 
be removed to hospital. A touching story comes from 
the French village of Palau, where four children were killed 
and four others and a woman were seriously injured. They 
believed that by ringing the church bells they world avert 
the lightning, but the belfry itself was struck, with the 
consequent death-roll mentioned. A party of five tourists 
and four guides climbing the Tribulaun Peak in the Tyrol 
were all struck. Two were killed outright, and the others 
“were paralysed.” A military bathing establishment in 
Holland was struck, with the result that two men were 
killed, one injured, and five severely shocked. These are 
but a few out of the very lengthy lists of lightning accidents 
of the past few days. | 

It is interesting in view of this epidemic to refer to 
remarks made on the lightning question by two of our 
American contemporaries. The Electrical Review of New 
York, which has always preached that lightning is a negli- 
gible quantity, and the lightning conductor of little real 
service, says “lightning should be very little feared by any- 
ove,” and “a modern building in a city is as nearly 
absolutely lightning proof, and those in it are nearly 
absolutely protected from lightning asis possible.” We turn 
tothe columns of the Western Electrician, of Chicago, and 
find some comments on the lightning stroke which killed 11 
out of 12 fisher boys, in the following vein :— 


Lightning rods probably afford some protection on isolated 
buildings—how much is not known, but nevertheless enough to cause 
the trained observers of the United States Weather Bureau to advo- 
cate their use in many cases. But how superb and yet how fearful 
isthe complete uncertainty of tbe track of the atmospheric dis- 
charge! Will human knowledge ever progress to the point where 
electric storms may be controlled ? The thought is almost a pre- 
sumptuous one—but who shall say? 


On another page we read that the electric lighting plant at 
Sulphur Springs, Texas, was struck last month, and we are 
led to wonder whether the building was one of modern con- 
struction, such as are “nearly absolutely lightning-proof." 


“Chloride” v. Tudor."—The cricket clubs of the 
Chloride Electrical Storage Syndicate, Limited, and the 
Tudor Accumulator Company, Limited, played a match at 
Dukinfield on Saturday last, resulting in a victory for the 
Chloride, The scores were: Chloride, 57; Tudor, 33. 


Signalling —The London and South-Western Railway 
Company has introduced the electro-pneumatic method of 
signalling between Andover and Salisbury. The Board of 
Trade approval is awaited. 


* 


personal. Mr. R. Lloyd Hughes (power station engi- 
ner, Dublin Tramway Company) was on the 13th inst. the 
recipient of a handsome testimonial in the form of a marble 
and bronze timepiece, which was presented to him us a 
wedding present by the engineers (past aud present), running 
staff, and employés at the Ringsend power station. 

Mr. A. S. Clift, lately of the engineering departinent of 
the Crocker- Wheeler Company, has accepted an offer from 
Nemens Bros. & Co., Limited, to take charge of their 
drafting department. 


Mersey Railway.—It is officially announced, says the 
Times, that a contract has been concluded between the 
Mersey Railway Company, which owns the tunnel railway 
between Liverpool and Birkenhead, and the British Westing- 
honse Electrical and Manufacturing Company, for the con- 
struction of the works necessary to enable the Mersey Railway 


to he worked by electricity. 


Appointments Vacant.—There is a vacant e 
engineering lectureship and geveral assistantships ae a 
James Watt Engineering Laboratories at Glasgow (1 


versity. 


NEW COMPANIES REGISTERED. 


Metropolitan District Electric Traction Company, 
Limited (70,843).—This company was registered on J uly 15th, 
with a capital of £1,000,000 in £20 shares, to adopt and carry into 
effect certain aereements made or intended to be made between the 
Metropolitan District Railway Company,of the one part, and this com- 
pony or persons acting on its behalf of tht other part, providing 
‘inter alia) for the electrical equipment. and traction of the railways 
of the Metropolitan District Railway Company, or any railways of 
which the said railway company is part or joint owner, or over 
which it has running powers or in which it is interested, to enter 
into agreements with the Metropolitan District Railway Company, 
and the Brompton and Piceadilly Circus Railway Company, or 
either of them, for the erection of a generating station or power 
house upon lands belonging to them or cither of them, and for the 
working and use thereof, to construct subways and ducts, to lav 
down cables and rails, to build sub-stations, to alter existing 
stations, to execute all necessary works for the conversion of rail- 
ways or tramways using steam or other form of tractive power into 
railways or tramways worked by electric power, to acquire from 
the Metropolitan District Railway Company, or any other corpora- 
tion or persons, land and premises at Chelsea or elsewhere in the 
United Kingdom for the erection of generating stations or powcr 
houses, to equip and maintain such generating stations or power 
houses, to manufacture rolling stock, engines, trolleys, trucks, 
electric motors and machinery, and to carry on the business of elec- 
tricians, engineera, producers and suppliers of electricity, contractors, 


financiers, &. The subscribers are :— 
Shares. 
.. 10.000 


Charles T. Yerkes, 54, Wall Street, New York City, financier 
1.000 


John J. Mitchell, Chicago, gentleman . - ia T : 
Maryland Trust Company (by J. W. Brown, president), Balti- 

more, Maryland is es S oe ay " is vs 
George R. Webb and H. A. Parr (by J. W. Brown), Baltimore, 


Maryland " d oa s - wid ^00 
P. Calbena. 30, Broad Street, New York, lawver "3 zi . . 2.500 
Brown Bros. & Co., 59, Wall Street, New York, bankers. . . . 2.500 
Simon Borg A Co., Nassau Street, New York, bankers vss . J. 0 
Pemberton & M‘Cudos. 15. Wall Street, New York, bankers .. 1,000 
J. G. White & Co. by G. H. Walbridge, V. I'), 29, Broadway, New 

York, contractors .. - T xs d. Quum ne .. 1,000 
8. W. Marckinald. 97. William Street, New York, banker. e. 000 
Alex. Brown and Sons, Baltimore, Maryland, bankers "T . 1.000 
Henry II. Roque, 26, Broadway, New York, gentleman .. s» 2,00 
H. 1. Harrison, 26, Broadway, New York, secretary .. a " 100 
J. G. White « Co. (by G. H. Wulbridge, V. P), 29, Broadway, New 

York, contractors : is pi s a 227 ak .. 1,000 
John H. Parsons, Union Traction Company, Philadelphia, 

president a m 2 EF = - EN s 8 250 
J. W. Brown, agent, Baltimore, Maryland, president Maryland 

Trust Company T 85 " vs "t 12 a . . 2,500 
Gorctt, Sons & Co., 4, Throgmorton Avenue, London, stock- 

brokers .. ix i af ie 8 ea ae .. 3,150 
James Phillips, jun, Hotel Lorraine. Boston, Mass., gentleman .. 509 
T. Jefferson, Cooledge. Boston, ex-Minister to France 2s . . 2,200 
Frederick Ayer (by Charles F. Ayer, his attorney in fact), Boston, 

Mass., director of Corporations . X = da e .. 2,000 
Charles F. Ayer, Ames Building, Boston, Mass. lawyer .. .. 400 
Lee, Higginson & Co., 44, State Street, Boston. brokers — .. .. 1,000 
F. H. Prince, 14, State Street, Boston, banker T 88 vx 501 
Charles G. Weld (by J. E. Harlow, attorney), 81, Mason Building, 

Boston, Mass., M.D. zs M f s os E ee 1,000 
Charles F. Adams (sccond), 23, Court Street, Boston, lawyer 100 
Charles T. Yerkes, 54. Wall Street, New York City, financier — . 3.300 
Charles T. Yerkes, 51, Wall Street, New York City, financier . . 3,00 
Alexander Cochrane, 55, Kiliev Street, Boston, Muss., merchant 259 


Arthur T. Lyman, P.O. Box 1,717, Boston. Mass., manufacturer.. 100 
George P. Gardner, 22, Congress Street, Boston, Mass., trustee .. 100 
No initial public issue. The number of directors is not to be less 
than three nor more than five; the subscribers are to appoint the 
first; qualification, 30 shares; remuneration as fixed by the 

company. 

Are Lamps. Limited (70,795).—This company was 
registered on July 11th, with a capital of £60,000 in £1 shares, to 
adopt an agreement for the acquisition from W. J. Davy and 
C. W. Milne, of certain inventions for improvements in electric arc 
lamps, and to carry on the business of are lamp manufacturers, clec- 
trical and mechanical engineers, machinists, fitters, millwrights, 
iron, brass and other metal founders, boiler makera, glass blowers 
and manufacturers, makers of cables and conductors, wire drawers, 
carbon manufacturers, spinners, clectro-platers, — metallurgist 
stampers, porcelain and stoneware manufacturers, Ke. The first 
subscribers (each with 250 shares) are: C. W. Milne, 51, Linden 
Gardens, W., accountant; E. I. Bax, Eldon, Weybridge, manager; 
G. Mc!arlaue, 34, West George Street, Glasgow, consulting engi- 
A. E. Bennett, Leigbam Court Road, Streatham, electrical 
engineer; W. J. Davy, Durham Lodge, East Finchley, N., con- 
sulting engineer; J. R. Whamond, 3, Crown Court, Old Broad 
Street, E.C., chartered accountant ; and W. R. Gaff, 3, Crown Court, 
Old Broad Street, E.C., chartered accountant and actuary. Mini— 
mum cash subscription 25 per cent. of any shares first offered to 
public. The number of directors is not to be less than two nor 
more than five; the first are C. W. Milne, Captain E. I. Bax, 
G. McFarlane, A. E. Bennett and W. J. Davy; qualification, £250 ; 
remuneration, £50 each per annum and a share in the profits. 


neer ; 


CITY NOTES. 


Great Northern and City Railway Company. 
Tun report for the half-year ended June 30th last, to be submitted 
to the meeting on the 1st prox., states that at Drayton Park 1,200 
lineal yards of tunnel have been driven. aud only 536 yards remain 
to connect with Essex Road. At Essex Road the station tunnels 


—————ñ SSS 


158 


THE ELECTRICAL REVIEW. 


[Vol. 49. No. 1,285, Jury 26, 1901. 


aud connecting passages for the shafts are completed, and the cross 
passages between the platforms are in hand. Atthe Regent's Canal 
the up and down line tunnels have been driven southwards toa 
point within 69 yards of the north end of Old Strect station, where 
the station tuunels are in course of construction. At the Finsbury 
Pavement terminus the connecting passapes are approaching com- 
pletion, and the driving of the station tunnel is being rapidly pro- 
ceeded with ; 400 lineal yards of double tunnel remain to be driven 
between the terminus and Old Street. Generally the progress made 
is satisfactory, and it is anticipated that the whole of the tunnelling 
will be completed by the end of the current year. A contract for 
the electrical plant and equipment will shortly be placed. 


Direct United States Cable Company. 


THE report of the directors for the six months ended June 30th, 
1901, to be presented at the meeting to be held at Winchester 
House on Tuesday, July 30th, at 2 p.m., reads as follows:— 

Merewith the directors submit the usnal statements of account for the half- 
year ended June 30th, 1901, which with the half-year's accounts to December 
lst, 1900, presented at the ordinary general meeting on January 29th last, 
show the financial result on the twenty-fourth year's working of the 
company. The half-year's revenue, after deducting out-payments amounted to 
£50,549 198. 10d., as compared with £52,204 8s. 7d. for the corresponding period 
of 1000, showing a difference of £1,544 8s. Ud. against the half-year under review. 
The working and other expenses for the sama period, including income-tax, but 
exclusive of cost of cable repairs, amounted to £21,124 17s. d., leaving a balance 
of £29,545 28. 6d. as the net protit, making with £5,255 13a, 2d. brought forward 
fron the previous half-vear a total of £34,780 153. Hd. For the corresponding 
period of 1900, the working expenses and other payments amounted to £20,506 
Gs. 10d. Three quarterly interim dividends of 3s. each per share, amounting to 
£27,319 10s. bave been declared, and paid during the financial year, and a final 
dividend of 3s. per share is now proposed, together with a bonusof 1s. per share, 
making with the threeinterim dividends, 3} per cent, for the year, being atotal dis- 
tribution of £39,161 10s. After transferring £10,000 to the reserve fund account, 
the balance of £3,582 5s. «d. on the reserve account is proposed to be carried for- 
ward. The reserve fund account has been debited with £19,414 13s. 5d. for cost of 
eable repairs, and after being credited with interest on the investments and 
amount transferred from revenue account, now amounts to £430,996 18s. 7d., 
taking the investments at cost price. To the regret of his co-directors, Sir 
Spencer Walpole, K.C.B, has found it necessary to resign his seat on the board 
of the company. The vacancy thus created has been filled by the appointment 
of the Hon. Thos. H. A. E. Cochrane, M. P. The International Telegraph Con- 
ference, which had been appointed to meet in London in May last, has been 
postponed until 1902, in consequence of the deuth of her late Majesty Queen 
Victoria. Pursuant to the provisions of the articles of association, two of the 
directors, viz, the Hon. Thomas H. A. E. Cochrane, M.P., and John Varley, 
Esq., retire by rotation, and, being eligible, offer themselves tor re-election. 
Messra. Deloitte, Dever, Griffiths & Co., and Messrs. J. A J. Sawyer & Co., the 
auditors, retire pursuant to the articles of association, and offer themselves for 
re-election, 


Electric and General Investment Company. 


Tig twelfth ordinary general meeting of the shareholders of this 
company was held on Thursday last week, at Winchester House, 
Old Broad Street, Mr. George Herring, the chairman, presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the shareholders would see that the business had not been so good 
as in the previous year. As they knew, their profits were derived 
from making issues principally of electrical industries. He was 
happy to say that those issues had always been made upon a sound 
basis, and he thought that one of the principal causes why the 
public had not been investing in those good securities was that they 
preferred instead to gamble in other shares such as American, 
where the prospects of dividends ran very high. They seemed to 
entirely lose sight of the fact that a good safe investment was after 
all the most profitable in the long run. He hoped that when the 
present boom was over that they would be able to make issues of 
electrical industries in a better manner than they had been able to 
do lately. The trustees of the founders’ shares reserve fund and the 
ordinary reserve fund did not propose to make any distribution for 
the past year in respect of those funds. As trustees they con- 
sidered that the securities they held were certainly worth a great 
deal more than they were quoted in the market. They had not 
sold, in fact, they had rather increased their holdings, and they nad 
no intention of selling, believing that in so doing they would be 
best promoting the interests of the company. The investments at 
cost, which stood in their balance-sheet at £162,413, would realise 
that figure; although some of them had decreased in value, others had 
increased. A new item in the balance-sheet this ycar was the 
£6,000 dividend on the preference shares, and that amount would 
have to be paid each year. For it, however, they had £100,000 to 
make use of, instead of having to borrow from their bankers, as in 
the past. The directors recommended that a final dividend of 3s. a 
share on the ordinary shares should be paid, making 58. per share 
for the year, and a bonus of 28. a share, and a dividend £50 per 
share on the founders’ shares, leaving £409 to be carried to the 
contingency fund. ! 

Mr. J. B. BBAITHWAITE, jun., in seconding the resolution, said it 
was not to be expected that a financial company like theirs skould 
always pay the same dividend, but he thought, looking at all which 
had occurred during the past year, the dividend they were proposing 
could not be considered unsatisfactory. 

The report was then adopted. 


Prospectus, 


Tne Power-Gas Corporation, Limited, has this week been before 
the investing public inviting subscriptions for an issue of 183,538 
ordinary £1 shares. The list closed yesterday (Thursday). The 
nominal capital is £350,000 in 250,000 ordinary and 100,000 deferred 
shares of £1 each. 

The company haslbeen formed for the purpose of developing in 


the United Kingdom the patented processes and inventions for the 
production of cheap power and heating gas (commonly known as 
"Mond gas") with the simultaneous recovery of sulphate of 
ammonia, and to'carry on the manufacture and sale of the plant and 
apparatus and all accessories necessary to the working of these 
processes. For this purpose the company will acquire patents from 
Dr. Ludwig Mond, F.R.S., the United Alkali Company, Limited, 
and Mr. E. J. Duff respectively, and the entire issued share capital 
of Messrs. Ashmore, Benson, Pease & Co., Limited, constructional 
engineers, of Stockton-on-Tees. 

The processes for which the company acquires the patent rights 
completely convert cheap qualities of coal, commonly known as slack 
or dross, into combustible gas, sulphate of ammonia, and ashes at one 
operation by means of special gas generators and ammonia recovery 
plant, and produce from cach ton of slack about 15 times the volume 
of gas, and from three to four times the weight of sulphate of 
ammonia obtainable in the manufacture of illuminating gas. The 
processes have been worked out after extensive and costly experi- 
ments at the Winnington works of Messrs. Brunner, Mond & Co., 
Limited, and at the Fleetwood works of the United Alkali Com- 
pany, Limited, where large installations have been successfully at 
work for some time, which have already gasified and recovered the 
ammonia from over 800,000 tons of slack, the gas being used for 
various kinds of heating operations, and also for the production of 
power iu gas engines. Similar large installations, with ammonia 
recovery plant, to produce gas for power and heating purposes, are 
at present being erected, and near completion. | 

Among other statements the prospectus said: —“ The economy of 
the processes is enhanced by the large quantities of sulphate of 
ammonia (one of the most potent fertilisers known), obtained, in 
addition to the gas, representing for every ton of fuel used a value 
of not less than 8s. at present prices. The cost of the gas in the 
vicinity of our coalfields is thus reduced to a point which makes it 
possible for this country to produce electricity on a large scale at 
a price comparing favourably with that charged to-day by the 
Niagara Falls Power Company. This has been proved at the works 
of Messrs. Brunner, Mond & Co., Limited, of Northwich, where an 
electrical installation of about 1,000 ir.P. is and has been running 
almost continuously day and night for several months, the elec- 
tricity being generated by means of large gas engines, working with 
this gas, whilst a smaller installation has been working for several 
years. A similar application of the gas for driving gas engines and 
generating electricity has for some time been in successful opera- 
tion at the works of the United Alkali Company, limited, and at 
the Northwich electric supply station. The application of the 
inventions acquired by the company will enable this country to 
maintain its position in a number of industries which have been 
most seriously threatened by the cheap water-power abroad. An 
important feature of these inventions is that heat and power are 
produced from ordinary fuel without smoke. It is anticipated that 
these advantages will lead to the adoption of the inventions by a 
large number of manufacturers and other producers of power, such 
as electric installations, aud also to the establishment of central 
stations throughout the United Kingdom for the supply and dis- 
tribution of the gas. It will be one of the objects of the company 
to organise such undertakings, and this will be facilitated by the 
passing of the Mond Gas Act above referred to.“ 


New Issues, 


SUBSCRIPTIONS have been this week invited for 17,926 ordinary 
£10 shares in the British Electric Traction Company, Limited. 
Messrs. J. S. Morgan & Co. and the Electric and General Invest- 
ment Company, Limited, having exercised the option granted to 
them by the above company to call for allotment of the whole of 
the unissued share capital of the company—namely, 37,926 ordinary 
shares of £10 each aud 10,000 preference shares of £10 each— 
offered for sale the above 17,926 ordinary shares, being the 
balance remaining unsold. The list of applications closed on 
Wednesday. 

The Aron Electricity Meter, Limited, is now offering for sub- 
scription, at £95 per cent., 600 5 per cent. debentures of £100 each, 
part of a total authorised issue of £75,000. The issue is made to 
complete new works, to provide additiona! working capital, and to 
repay a temporary loan. 


Pd 


The West African Telegraph Company. 


THE 16th ordinary general meeting of the shareholders of this 
company was held on Thursday last week at Winchester House, Old 
Broad Street, the Marquis of Tweeddale presiding. l 

The CHAIRMAN, in proposing the adoption of the report, said that 
the gross revenue for the year ended December 31st last was £81,568, 
showing an increase of £4,500, which was partly due to the opera- 
tion of the joint purse of the Eastern and South African Company, 
and also to a reduction in the amount paid for the bire of cables 
belonging to other companies owing to the interruption of the 
Dakar cable. The total working expenses had amounted to £20,385, 
being an increase of £90. Repairs and renewals of cables had ouly 
cost £9,035 as against £11,482. After providing for the debenture 
interest and sinking fund, the net results of the year's worklng 
showed a profit of £28,322. The directors proposed to place £28,000 
to the reserve fund, and carry forward £322 to the next account. 
The revenue included £12,000 in respect of the subsidy from the 
French Government for 1900, and the non-payment of that amount 
had been provided for by transferring £12,000 from the general 
reserve fund to a special fund. The general reserve fund now stood 
at £45,331. 
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Sir Henry C. Mancm seconded the motion, and the report was 
e Canals next moved That the directors are hereby 
anthorised to negotiate and carry out the sale or disposition of the 
eoncession now held by the company from the French Government, 
and of all or any of the cables or other property now belonging to 
the company in connection therewith, upon such terms and conditions 
and in such manner as the directors may think fit.” 

He said they would notice from the report that the French 
Government had still withheld the subsidies, and the amount now 
due from them under that head was £68,415. "They would recollect 
that the original French concession provided for the cable being 
laid between Conakry and Grand Bassain, but at the date the cable 
was laid by their predecessors, they made an arrangement with the 
French Administration by which the company were permitted to 
make use of the African Direct Company's cable between Sierra 
Leone and Accra in lieu of laying & cable between Sierra Leone and 
Grand Baseain. They were no doubt aware that the African Direct 
Company was closely associated with their company, as they were co- 
partners in the South African joint purse. It was only about six 
years ago that a question arose with the French Government on this 
point. To lay the cable only meant throwing money away, as the 
communication with the French Colonies was amply sufficient, and 
the directors did not consider that they were justified in laying a cable 
which would not even earn interest on the outlay. They therefore 
entered into negotiations with the French Government which had 
continued ever since, but which had lately taken a more definite 
form. It was now proposed that they should surrender the con- 
cession and hand over the following cables which connected the 


French Colonies—the Dakar-Conakry cable, the Grand Bassain- 


Kotonou cable, the Kotonou-Gaboon cable, touching en route at San 
Thome. The Portuguese station at Bassain, which was at present 
connected with the Dakar-Conakry cable, would be disconnected, 
and would be connected with Bathurst direct by a new cable, the 
latter station being cut out of the Dakar-Conakry section. The 
French Government would have connection with the existing cables 
at Conakry, the Sierra Le me-Conakry cables remaining in the 
possession of the West African Telegraph Company. The Grand 
Bassain-Cotonou cable which touched en route at Accra was to be 
disconnected at the latter place, and the cable joined through; the 
French Government to have the option of continuing the connection 
to San Thome. Under the arrangement the French Government were 
to pay £112,000 on the cancellation of the concession, and a further 
£32,000 as and when the cables were handed over. Those sums 
together with the amounts in the reserve would be sufficient to pay 
off all the outstanding debentures, which the directors intended to 
at once proceed to do. He need hardly say that the arrangement 
had not been arrived at without a considerable amount of 
negotiation and anxiety. He was glad to say that it was not com- 
pleted, and looked at from all points of view it was entirely in the 
interests of that company. 

Mr. J. Denison PENDEBR in seconding the resolution said that 
in selling these cables to the French Government, the West 
African through route to the Cape would not be interrupted. It 
was simply handing over to the French the cables which went into 
their own settlements in that part of the world. 

The resolution was carried unanimously. 


General Electric Company (1900), Limited. 


Tae directors’ report, to be submitted at the first ordinary general 
meeting to be held at Cannon Street Hotel on Tuesday, July 30th, 
1901, at 12 o'clock noon, reads as follows :— 

The directors beg to submit to the shareholders their first annual 


report, together with the audited accounts to March 31st, 1901. 
The net trading profits and income from investments, &c. 
amount to ae "M es = is ks 15 475,766 8 6 
After deducting interest on balance of purchase money ` 
up to date of payment thereof, and on payments in 
advance of calls on preference shares, income-tax, 
depreciation and debenture interest amounting to 


.. £54,118 14 8 


—— 


21,347 13 10 


There remains an available balance of 


iras the directors recommend should be appropriated as 
ollows ;— 


To payment of dividend on preference shares at 5 per 
cent. to March 31st, 1901. paid June 30th, 1901 .. £65,778 3 5 
„ payment of managing directors’ and employés' bonus 4, 864 1 1 
„ Payment of dividend on ordinary shares at 10 per cent. "Y 
to March 8lst, 1901 .. 005. we se e 85,692 j 

„ reserve account. te 18,084 10 
£54,418 14 8 


Since the formation of the company the directors bave acquired 
. 63 acres of land at s and 5 

€ property previously bought for the purpose of erect 
engineering, ane chemie and other works. The directors are 
hurrying on as much as possible the completion of the new 9 
at Witton, so as to be able to start manufacturing there before the 
end of the present year, a matter of great importance conse A 
the overcrowded state of their present works at Manchester 155 
Birmingham. The board have during the past year i 0 
Max Railing, manager of an important department, as an addition r 
director. Mr. Railing offers himself for re-election. a are 
recommend for election two additional directors, ee y d 
Henry Bevis, manager in the firm since 1889, and de 
Hawkins, the present chief engineer at Mancbester. 15 et 

inary shares issued since the formation of the company ree 
been allotted at par; as to seven of such shares to the subscri 


of the memorandum of association, and as to the remaining 685 to 
members of the staff. The auditors, being eligible, offer themselves 
for re-election. 


Globe Telegraph and Trust Company. 


THE directors’ report to be presented to the general meeting on 
July 30th reads as follows : — 


The balance-sheet and accounts for tbe year ended July 18th, 1901, with stato- 
ment of the stocks and shares held by the company at that date, are herewith 
submitted. The net revenue of the company for the year, after deduction of 
expenses, amounts to £197,136 12s. 6d., and makes, with the balance of £982 
14s. 11d. brought forward, a total of £199,119 7s.5d. From this amount there 
has been distributed the sum of £131,035 10s. 8d. in interim dividends, lcaving 
an available balance of £67,083 16s. 9d. The directors recommend the 
payment of a tinal dividend for the year of 8s. per share on the preference 
shares, and of 4s. 6d. per share on tha ordinary shares, making, with 
previous distributions, a total dividend for the year of 6 per cent. less 
income-tax, upon the preference, and 5+ per cent, net (against 51 per 
cent. for the preceding year) upon the ordinary shares, leaving a 
balance of £1,101 16s. 7d. to be carried forward to the next account. 
During the year the 6 per cent. debenture of the Liondon-Brazilian Telegraph 
Company, held by this company, have been gold at a premium, to meet, in part, 
the cost of the new shares of the Eastern Extension, Australasia and China 
Telegraph Company, Limited, referred to in the last report. At a drawing of 
the Submarine Cable Trust certificates, which took place in April last, nine 
certificates in that trust, held by this company, were drawn for payinent at 
£120, the company retaining the coupons of reversion belonging thereto. The 
directors much regret that, owing to his official duties, tbe Right Hon. St. John 
Broderick, M.P., resigned his position on the board. The vacaney thus 
occasioned has been filled up by the appointment of Sir John Wolfe Barry, 
K.C.B. In conformity with the articles of association, one of the directors, 
viz., Sir Albert J. Leppoc Cappel, K. C. I. E., retires, and, being eligible, offers 
himself for re-election. The auditors, Messrs. Deloitte, Dever, Griffiths & Co., 
and Mr. John Newton retire, and offer themselves for re-election. 


Crompton & Co., Limited. 


THE thirteenth report of the directors, to be presented at the 
annual meeting at Winchester House, on Thursday, August 1st, at 
12 o'clock noon, reads as follows:—‘The directors beg to submit 
the annual statement of accounts and balance-sheet made up to 
March 31st last, from which it will be seen that the net profit for 
the year is £27,100 12s. 7d. After providing for debenture interest, 
the payment of interim dividend, and other items set out in the net 
revenue account, there remains, with the sum brought forward from 
last year, a balance of £17,926 9s. 1d. The directors propose to set 
aside a sum of £2,500 as a provision for doubtful debts, to place 
£5,000 to the reserve fund, to pay a final dividend of 9 per cent. 
per annum for the half-year, free of iucome-tax, making, with the 
interim dividend paid in January last, 8 per cent. for the year, and 
to carry forward the balance, £3,143 18s. 1d. With the above 
addition the reserve fund will now amount to £17,906 6s. 6d., and 
the directors propose to write off from this fund the sum of £5,648 
6s. 10d. from patents account, which will then stand at the nominal 
figure of £10. The directors offered 46,000 shares for sub- 
scription in March last at the price of 5s. per share premium. 
31,000 shares were applied for, when the directors closed 
the list and proceeded to allotment. The whole of the 
premiums on these shares, less the cost of issue, has been placed 
to reserve fund and invested outside the business. The order book 
continues very full, and the prospects for the futare are satisfactory. 
In consequence of the growth of the business and the small accom- 
modation at Mansion House Buildings, the registered oflices of the 
company have been removed to larger premises at Salisbury House, 
London Wall. The building of the new arc lamp, instrument, and 
switchboard shops at the site of the new works is well advanced. 
The extensions to the works’ offices is approaching completion. A 
new generating station and offices have been erected for the Chelms- 
ford Electric Lighting Company, and the whole of the plant and 
machinery has been overhauled and, where necessary, renewed. 
The cost of these repairs aud renewals has been charged to the 
lighting company’s revenue, notwithstanding which fact, and the 
high price of coal last year, the profits of that company show a 
satisfactory increase. Mr. Ivor Bevan has been clected by the board 
a director of the company. His election requires confirmation by 
the shareholders. In accordance with the articles of association, 
Mr. Bernard Gibson retires from the board of directors by rotation, 
but offers himself for election. The suditors, Messrs. J. H. Duncan 
and Co., also offer themselves for re-election.” 


Official Announcements re Companies. 


THE following companies have been struck off the register and 


are dissolved :— 


British Electro-Chemical Agency, Limited. 

Economio Smoke Consumer Company, Limited. 

Electric Hansom Cab and Carriage Company, Limited, 
Electric Light and Power Company, Limited. 

Electric, Limited. . a 

Electric Metal Working Syndicate, Limited. 

Electric Night Advertising Company, Limited. 

Elieson Electrical Switeh, Limited. 8 

General Electrical Company of Roumania, Limited. 

High Power Electrolyte Syndicate, Limited. 

Maxim Autocar Syndicate, Limited. f S 
Maxim Carbide Process and Acetylene Gas Syndicate, Limited. 
Peterborough Electric Light and Power Company, Limited. 
Pioneer Electric Carriage Company, Limited. 

Pure Acetylence Gas and Carbide Company, Limited. 

* Steady Arc Lamp Company, Limited. 

Telegraph Improvement Company, Limited. 

Telephone Construction Company, Limited. uu 
Towns Refuse Utilisation Syndicate (Hanson's Patents), Limited. 
Treherane Electrical Engineering Company, Limited. 
Universal Smokeless Furnace Company, Limited, 

Wenlock Electrolytic Company, Limited. Lu 
Werner Cadmium Electric Accumulator Syndicate, Limited. 
“ White & Middleton Gas Engine Company, Limited, 


* 
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British Thomson-Houston Company. 
Tun sixth ordinary gencral meeting of this company was held at the 
offices, 83, Cannon Street, E.C., on Monday, Mr. E. A. Lazarus pre- 
siding. 

The CHAIRMAN said that there was nothing to add to what 
was contained in the report (which has already appeared in the 
Enecrrican Review). He formally moved its adoption, and this 
was seconded by Mr. A. R. Monks, and carried. The re-clection of 
directors was moved by General GnirrIN, and carried. The 
auditors (Messrs. Price, Waterhouse & Co.) having been re-elected, 
the meeting closed with the usual vote of thanks to the chairman. 


United River Plate Telephone Company. 
Ax extraordinary meeting of the shareholders of the above com- 
pany was held on the 18th inst. at the offices, Dashwood House, 
Old Broad Street, E.C., under the chairmanship of Mr. Courtenay, 
when resolutions confirming the alterations agreed to at the annual 
mecting in the articles of association, to bring them into conformity 
with the new Act, were passed. 


Anglo-American Telegraph Company.—The directors 
have resolved, after placing £6,000 to the credit of the renewal 
fund, to declare an interim dividend for the quarter ending June 
30th, 1901, of 15s. per cent. on the ordinary stock, and £1 10s. per 
cent. on the preferred stock, less Income-tax, payable on August 1st 
to the stockholders registered on the books of the company on June 
30th, 1901. After paying the foregoing dividends, there will be a 
balance of about £6,378 to be carried forward to the next account. 


City of London Electric Lighting Company.—The 
directors have declared a dividend on account of the distribution for 
the year 1901, on the company's 6 per cent. cumulative preference 
shares of Os. per share, being at the rate of 6 per cent. per annum, 
for the half-year ended June 30th, payable on August 3rd. 


Liverpool Overhead Railway Company.—The 
accounts for the past half-year show an available balance of £11,722, 
and the directors have resolved to recommend pay ment of a dividend 
at the rate of 5 per cent. per annum on the preference shares, and 2 
per cent. per annum on the ordinary shares against 3 per cent. 
per annum on the ordinary shares for the corresponding period last 
year. Balance carried forward £3,722. 


Stock Exchange NWotices,— The Committee has been 
asked to allow the following securities to be quoted in the Official 
List :—Brompton and Kensington Electricity Supply Company, 
Limited, further issue of 8,000 7 per cent. cumulative preference 
shares of £5 each, fully paid, Nos. 50,001 to 55,000; County of 
London and Brush Provincial Electric Lighting Company, Limited, 
further issue of £100,000 44 per cent. debenture stock. 
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Blackburn Corporation Tramways.— The receipts for the week ending July 
19th were £632; corresponding week last year, £540; increase, 492. Total 
to date, £13,795, corresponding period last year, 412,545; increase, £1,220. 
Miles of track open, 84. 

Blackpool and Fleetwood Tramways.—The reccipts for six days ending July 
20th were £1,367; corresponding week last year, 41.491: decrease, 4121. 
Total to date. £3,135 corresponding period last year, £3,242; decrease, £49, 

Bristol Tramways and Carriage Company.—The receipts for the week ending 
July 19th were £5,097; corre: ponding period last year, £3,605; increase, 
41.402. 

Central London Railway. — The receipts for the week ending quly 20th were 
46,218; previous week, 46, 45; increase, £73. Total receipts to date (three 
weeks), £15,442. Miles open, 6. 

City and South London Railway.—The receipts for the week ending July 
2]st were £1,900; corresponding week last year, 41,411; increase, £289, 
Total to date, £5,644; corresponding period last ycar, £4,201; increase, 
£1,350. Miles open, 11. l 

Dover Corporation Tramways.—The receipts for the week ending July 
20th were £279 19s. 1id.; corresponding week Jast year, L243 Us. 7Àd.; 
decrease, £3 1g. Id. Total to date, £5,662 165. 24d. ; corresponding period 
last year, £5,292 17s. 11 5d.; increase, £369 15s. 3d. Miles of track open, 3. 
Car miles run, 1901, 5,128; 1900, 5,036. Number of cars. 11. 

Dublin United Tramways Company.—The receipts for the week ending July 
19th were as follows:—D.U.T. Co., electric curs, £4,207 17s. d.; D. S. . Co., 
electric cars, £1,336 9s. 2d.: total, £5,544 65. 6d.: corresponding period last 
year D. U. T. Co., electric cars, £3,037 10s. 3d.; ditto, horse cars, £33 4s. 11d.; 
D. S. BD. Co., electric cars, £1,801 158. 9d. ; total, £5,272 10s. 11d.; increase, 
4271 15s. 7d.; aggregate to date, £14,415 58. 2d.: aggregate to date last 
year, £13,572 98. 6d.; increase, 4842 158. 8d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 

Liverpool Overhead Railway.—The receipts for the week ending July 2lst were 
41, Sol; corresponding week last year, £1,751; increase, £50. Total from 
July Ist to date, 45.208: corresponding period last year, 45, 193; increase, 
4105. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
CONFIDENCE in financial matters seems to be just as shy iu 
returning as is business, and there is little improvement to report 
as regards quotations this week. From the dealers in electrical 
supply descriptions we hear that they are getting their full sbare 
of what small amount of general business is passing in tbe Stock 
Exchange markets, Steady investment orders keep supply shares 
fairly firm, but the telegraph department is very inactive. Only 
here and tbere is any trade noticeable. The electrical railway 
gection is participating in the atmosphere of doleful excitement now 
apparent amongst all home rails in consequence of the wretched 


"Waterloo and City stock is off tothe same extent. 


dividend distributions. In the miscellaneous market a small crop 
of new emissions is arousing interest, but no lively dealing has been 
started in any of the latest arrivals. 

City and South London stock yielded a point upon the appear. 
ance of the company's report, which was not much liked. The 
declaration of a higher dividend had led to anticipations of better 
things than the accounts disclosed, but perhaps the market was 
expecting too much. Tube“ Ordinary is also rather weaker, but 
the Preferred continues in demand, and is 1 per cent. better. 
Great Northern 
and City ' A " shares are casier at 8. 

All the interest in electrical railway matters, however, is now 
concentrated upon the electrification of the two Underground lines. 
The District, as was announced some months back, has rushed into 
the arms of a syndicate almost entirely American, headed by Mr. 
C. T. Yerkes, who takes 16,800 shares in the new Metropolitan Dis- 
trict Electric Traction Company, Limited. The Metropolitan is 
still favouring the Ganz system, but in the event of a disagreement 
between the two companies the question of system is to be settled 
by a tribunal acting under the Board of Trade. Metropolitan 
stock has been over 81 within the week and now stands at a point 
below 80. The chairmanship of the company is to be taken over 
by Sir Christopher Furness, as level-headed and practical a man of 
business as could well be found for the difficult position. District 
stock keeps in the fractional neighbourhood of 29. 


British Electric Traction Preference are } down, and the Ordinary 
are casier as well, upon the offer of Messrs. J. 8. Morgan 
und Co., conjointly with the Electric and General Invest- 
ment Company, Limited, of 17,926 Ordinary shares at £13 per 
share. These are the remaining sbares over which the two firms 
were given an option eight mouths ago in consideration of their 
guarantecing the last new issue. Full details have been extensively 
published already. Shareholders are busily selling their old 
Ordinary in order to acquire the wherewithal necessary to pay for 
the new, which are in several respects cheaper than the old. But 
it must be remembered that the question of market ability should 
be considered before an exchange is made, and the old shares are 
much more easily negotiated than are the new, for which no 
present market exists. There is, of course, little doubt that the 
whole issue will be found easily subscribed. 

Another new issue of considerable interest is that of Ferranti, 
Limited. 'The lists for the securities offered were closed to-day 
(Wednesday), as were those for the new British Electric Traction 
Ordinary. Noattempt has been made so far to establish any dealings 
in the shares. A third electrical investment is provided by the Aron 
Electricity Meter, which sought 460,000 in 5 per cent. debentures 
at 95. The rate of interest and price of issue speak for themselves; 
no investor would imagine he was getting anything particularly 
gilt-edged on such terms. The Ordinary shares stand at 13s. 9d., 
and the 6 per cent. Preference are 12s. 6d., both being £l shares, 
fully paid. , 

The supply share market is inclined to dulness, and the recordable 
changes are made up of five recessions against one advance. The 
former are amongst the higher-class descriptions, simply reflecting 
the flatness of consols, and investment markets as a whole. Some 
anxiety is expressed as to whether the companies will be able to 
maintain their dividends of 1900, the increased cost of coal and 
labour considered, but the St. James' dividend should have 
reassured the pessimists. Shareholders in the best electric lighting 
concerns will notice with amusement the dividend on Gas, Light and 
Coke Ordinary stock for the past half-year. It is but £4 8s. per 
cent., the same as was paid last February, and the company's stock 
is standing at 93. 

In the telegraph division Anglo-American Preferred is down a 
little, for although the dividend of 15s. per cent. on the Ordinary is 
maintained, the carry forward is £2,322 lower. Iu the Eastern 
group, a demand for the pre-Ordinary is the most noticeable feature, 
and is responsible for the pair of rises, while West African Deben- 
tures have now gained a premium of 14 per cent. Globe Ordinary 
are 5s. better upon the satisfactory report just out. But the tele- 
graph market is very slow, and the telephone is not much gayer. 
National Ordinary exhibit a declining tendency, but there is 8 
widening of the prices in the Preference issues, which makes them 
somewhat better. 

Telegraph Constructions are £1 higher. Babcock & Wilcox 
shares keep quietly at 2i, the 6 per cent. Preference at 18. 
Willans & Robinson Ordinary are 104, and business has been 
marked in the Preference (£5 shares) at 625. Callender's Deben- 
ture is lower, but there is no change in the Henley's descriptions. 
Crompton & Co. have issued a good report, which sbows that the 
business is now on a sound profit-earning basis, with 8 per cent. per 
annum for the Ordinary. The General Electric (1900) report 38 
good, but has failed to stimulate business io the officially-quoted 
Preference, which are 10, while the Debentures are exactly par. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Unless ztherwise sent inackod | are for I. ver consisting el 


Business done 
Stock ` Closing Closing ur 
ds f ; i week ended 
iom NAME, Share lie as thes years, July th. ; 1 aith: J y: "es 
00 1998, | 1909. | 199. | og —101 xd| 98 —101xd| .-. í s 
96,900 | African Direct Telegraph, 4 % Debs uod d we - Su = B B 
119,700 Amazon Telegraph 5 I Debs, Nos. 1 to l. Z 0 Rd. ... | 100 „ E T e ds = a MAS EUG 
8 Angio Americaa Telermeps 8 m isi T "A ses 5 : 9s. in| nig : 8 01 5 160 991 
. eee eee ee — wag 10 10 913 
$,088,5401 Do. do. Deferred .... [Stock 186 a 7s. 56. 31 B p; us "i zs L 
44,000 Chili Telephone, Nos. 1 to 44,000 eon eee ove 0 400 8 8 7 * 175 —185 xd 175 —185 " NE 
E Red. Stock ^ {too —102 xd 101 —103 102 1013 
1,589,496? Do. do. Bterling & 500 year 4 25 Deb. Stock i „ vis aig 7— 8 s ] 
16000 Geke Pas b vo J Pret — uw 25 Paolo 5 Ld pe 14h— 154 14 15. 
le 0 ee eee (II) [Ir . ae c 4 m a 
12,931 | Direct 8 T as e - . : 4 4 5 1 : EN 15 9 — 10 i 5 
600% — Do 40. 4 4 Dean... . | L| p 148 Fado 10% xd| ii | 2 
$0,000 . [TI (X) [ITI 20 31%, 34% 34% 104— 114 104— 114 102 108 
60,7102) Direct United States Cable - ves - 50. 408 al I 102/20). <<. I 
104,3001] Direct West India Cable 44 % Reg. Deb... | 100 „. 7 9, 7 9, |143 —148 43 —148 148 |145 
4,000,000 | Eastern Telegraph, Ord. Stock gom mom Stock 727017 * 77 TCC 
14552 - bo. 4% Mort. Deb. Stock Rel.. . latok! | 2| toa —113 110 mana 113 | irj 
302,000 Eastern Extension, 3 and China Telegraph 10 7 777 95 i m 10 m Bs 
320000! Do. 4% Deb. Stock Stock — 
500000 Eastern and South Atrican Telegraph, 4 % Mort Deb ) 100 54% 100 —103 100 —103 | .. 
200000 ^ Do. 4 % Reg. Mt. Debs. (Mauritius Zub.) 1—8,000 25. i 97 01 10 ily 101 n 
105 . 6% Prei... 10 x: na — | 143— 151 | 14g— 15} | 154| 142 
150,000 | Great Northern Telegraph, of Copenhagen 10 15 % 30 — 32 39 — 32 | SL | .. 
Halifaz and Bermuda Cable, 43 P ist Mort. Debe., ` 100 99 —102 xd| 99 —102 xd| ... - 
78,000 within Nos. 1 to 1,200, Red. m "ac pe ger 
17,000 | Indo-European Telegraph  ... ..| 25 10 95 10 x 10 * 105 zo ing aaa M ano 
100,0007! London Platino-Brasilian Telegra exraph, 6 % Debs. . .. | 100] ... re 1— 3 f 
72,680 | Montevideo Telephone, Limited, dr 11072680... 1 2$ | .. i— u 1— 1 oe es 
590,000 National Telephone, 1 to 590,000 TIO TI eee TT 5 5 5 1 12 11 a 13 114° 
15,000 Do. 6 % Cum. Ist Pref. .. —... we | 10 61,16 1 n 7 
15,000 Do. 6 J Cum. 2nd Pref. ... 10 6 6 * 
250,000 Do. 5 B Non-cum. 3rd Pret., 1 to 250,000 5 5 5% m — ai 5 soie rar 
2,000,0001 Do. 4 Deb. Stock Red. vee wee [Stock 34 40 Diu M ctm aay . 
500,000: Do. 4% Deb. Btook Red...  .. 100 | .. | .. | 4 - $8 — 9 : 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid. 115 5 1 6 € oe pe PS Ve: ies 
100,000/| Pacific and European Tel, 4 % Quar. Debe, 1 to 1,000 ... % „% „ 5 E 102 xd] ny [o 
11,889 Reuter . - ees ee vee SE gw Ear bis 
9,981 Submarine Cables Trust eee TT) eve TI Cert. eve 74 [ITI F tha 5 ary oe ee 
68,000 | United River Plate Telephone 5 6 // 4g— bixa) 4g— spra | 72 
199477 De 83 P J Debe. HAT D Natok) nod om oher-aot dob —104 ad .. A 
30,008 | West Coast of America, Nos. 1—30,000 and 53,001—53,008 28 | ... “ = | 99 —102 99 —102 S M 
150,000} „ Do. do. 4% Dets, 1—1,500 gua. by Bras. Bub. Tel. 10 75 7 W . |138— 14} | 138—142 xd| 147, 134 
207,980 Western Telegraph, Dd, Nos 1—207930 . — ee 100 * .. 101 —104 xd|101 —104 xd ... | .. 
76,000, — Do oe Debs. 2nd series, 10 .. ou co —103 xd|l00 —103xd| .. | . 
318,7771 do. Deb. Btock Red. ooo [Ir 100 29 T1 oe E 4 ae B E oes 
88,821 | West India sa Passing oleh , us eu ..| 10 % d Im 6 6 53 5 
94,563 Do. do. 5 8 San tet Bro,“ eee 10 [TES eee eee 2 = 5 a 5 5 EE 
4,669 Do. do. o. um. 2nd Pret. .. e Us = 
80,000! Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 ee | ese (LOL —104 xd|101 —104 xd ie 
ELECTRICITY SUPPLY COMPANIES. 
— 8 7 — 8 [II 
19,061 | Brompton & Kensington ne Lt. Sup., Ord., jore to 19,701 ,761 : 6 % 6 * 6 % a oł dum oł = 
1000 Do. MEL | 5 8 9 97 | 9—10 | 9 — 10 » 
$m iar ig Ming ad FM E. "PE Jy ane Pref. 5 IPs z: P 51— 5t jam 5t " 
: 5 51— — . 9 0 
000% Weg Electricity Bupplp & Deb Stock Red. .. Steen 9.5 | 66 | 995 07 Zuo zalio? uo MEME 
150,000; Do. 7 Eev, 4 0 — 9 8 — 8 eee 
70,579 | City of London Electric Lighting, Ord. 40,001—110,579... | 10 | 6 ® |4 Hr 7 124— 134 121 1 „ 
40,000 Do. 6 % Cum. Pref, 1 to 40,000 &- 15) all paid vo | ose 120 —125 xd|120 —125 xd| ... | .. 
40000 Do. 5 & Deb. Stock, Scrip. in at en ) 4000 10 | ma 4% 4 8À— 9 | s= 9 | OE] 
40,000 | County of Ln air Prov. "ro Lig., 40.001 60,000 10/6% 625/67 M zu res ee 5 
20,000 Do. o. 0 : is oe: .. 103 —106 x —106 x — 
200000 Do. 4} % Deb. Stock, Prov. Certs (all paid) Bd. .. 5 6 4 6 Y 7 % 54— 6xd 54— 6 513 53. 
pn E o pn S = Gum E Pre. o : IEC 
— X 2 — 0 coe 
10000 Do. do. 4j "o 1st Mort. | Deb. stock. a = 114— 124 | 11 — 2 . 4 
es bonn Bo Y v Eloctuic, Cia. 102 — 105 102 — . TT 
FE . H- 11 l % „ 
110,00 | London Electric Supply i i W 6% Pre | b ( 3 | om 5 „ 
1 Do. do. do. 4% d 500 Db. Biok SE EJ 5459, 69,|13— 14 |194— 144 | 133 | 135 
10000 | Metropolitan Electric J git Mortgage Debenture Stock deed Vane ey cdl M 9/23. | 3X 
250,0001 Do. 31 Mort. Deb. Btock Bed. e % 7 | 7% | 15 Z tonal tay te] : 
6452 | Notting Hill Electric pO Light, OM. | 5 «s e ui% 14i 154 a p. e 14} 
40,000 | Bt, James's and Pall Mall Ee % J Ere 20,081 to 40,080 8 q 97 —100 xd| 97 —10)xd| . . 
0000 Do. 91 J Deb Stock Red. 1. .. — f 2 — 2 * mo 
180,000 Do. l Ord. 0% ett E 5 : 80 — 90 80 — 90 T eve 
12,000 | Bmithfield Market Eia Supply, . Deb. Ae 5 . — 3 X lae. ux 
50,0001 Do. eae oes — — 2 11 11 
65000 | South London Electricity Sup y, 101 to 80,000. . am * i 35 ho% | 114— 124 | 14— 1 $| 118 
79,900 | Westminster Electric Supply, Ord., i 8 
Founders Shares as — warrants, pros bug ud d capial 
* Babject to ds fully paid. D oath of one year and the Gree 
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SHARE LIST OF JF ELECTRICAL COMPANIES. —Oontinued. | 7 
' ELECTRICAL RAILWAY, ; MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present Btock Dividends for oe ee 3 aoe 
Issue. ed Share the last three years. Jub 17th. July Mih eth. | July 2th, 120 m 
t 1896. | 1899. | 1900. m Lowest. 
20,000 | British Aluminium 7 Y Cum. Pref. .. sep AO us ds "T 7— 8 7— 8 E 
800, O00? Do. do. 5 Y 1st Mort. Deb. Btock Red. Stock .. | 89 — 93 89 — 93 825 
45,000 British Electric Traction es er Ma ES ..| 10 6 5 x 8 E 9 714 — 15 14 — 14] xd 143 14 
50,000 Do. do. 5 Cum. Pref. soe | 10 *. | 12 — 13 12 — 121 12 70% 12l 8 
350, 0007 Do. do. Perpetual Debenture Stock .. |Stock| ... .. ]122 —125 122 —125 1241 123 4 
70,000 | British Insulated Wire ox sus sas ies : gi V 20 o % HM * 10 — 11 10 — 11 T 
70,000 Do. do. 6 % Cum. Pref. TI eee eee 6 — 64 6 — xd eee , 
90,000 | Brush Elecl. Enging. ., Ord, 1 to 90,000 T TE lá— lf 11— 1j là | ... 
90,000 Do. 35 Nor eum. 6 9, Pref., 1 to 90,000 ii : 6 4 in 23— 28 2— 24 23 2 
125,0002 Do. 47 Pen Deb. Stock ids TT .. 1103 —108 103 —108 "T 
108, 7107 Do. do 43 . 2nd Deb. Stock T Stock ee 4. | 99 —102 xd| 99 —102 sta 
30,000 | Callender's Cable Construction s „Nos. 1—30,000 ... b | 15 5 * 15 5 x 15 Y 14 — 15 14 —15 143 
40,000 Do. do. 5% Cum. Pref. 3 b i 54— 6 54— 6 is 
90,0007 Do. do. 44 % 1st Mort. Deb. Btock Red .. Stock] ... iss *. 109 —113 107 —111xd| .. s 
206,297 | Central London Railway, Ord. Stock js wee [Stock]... or * | 90 — 93 90 — 93 93 yis 
78,703 Do. do. Pref. half-shares .. nes ae n ee se .. | 98 — 101 | 99 — 102 101 1053 
78,703 Do. do. Def. do. oon eee ene 5 eae oan eee 92 — 95 92 — 95 "TT eos 
855,000 Rd and South London Railway .. Stock 21 14%] 12%) 54 — 56 53 — 55 53 
37,500 do. Ord. shares Nos. 22, 501 to 60, 000 ..| LO] .. 5288 ui 51— 52 54— 51 T T ix 
54,000 Crompton & Co., Nos. 1 1 2009 Ber 3 6 V "71$ .. 31— 4 3i— 4 31 | oes Sa 
| 5 Y 1st Mort. Debs., 1 to 900 of ` i 
100,000! £100, and 901 to 11, 000 of £50 red eee TP T TP 100 —105 xd 100 —l( 5 oer eee 8 
99,261 Edison & Swan Utd. El. Legt., “ A” shares, £3 på. 1 to 99,261 5 6 Y 6 oe 1— 1j 1 — 13 1 saa 
17,139 Do. do. do. «AU Shares, 01—017,139 mr 5 6 V 6 eee 2 — 3 2 — 3 eee eve 
844,028“ Do. do. do. 4% Deb. Stock Red .. 100 ... "i .. | 80 — 85 xdj 80 — 85 ; 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. SANA, un 100 885 92 — 96 92 — 96 
112,100 | Electric Construction, 1 to 112,100 : 6 6% "6% 12— 21xd| 1$— 2jxd| .. 2» 
25,000 Do. do. J Cum. Pref., 1 to 95, 000... A 7 iux Vi 24— 3 xd| 24— 3 xd 13 118 
182, 5007 Do. do. Perp. 1st Mort. Deb. Stock 85 oe Vh 8 we | 98 —102 xd. 9X —102 xd| ... n Sted 
$5,000 | Henley’s (W. gu fent 9 Ord. ... 88 ses 5 14 95, 15 Y 20 Y 154— 163 | 154— 161 lel| .. ze 
95,000 Do. 44 95 Pref. b .. 41 44%] 51— 6 51— 6 51 53 EE 
50,0002 Do. 41 Mort. Deb. Stock. Stock 0 m) 108 —112 108 —112 eee eee * 
50, 000 India Rubber, Gutta- Percha and Telegraph Works ..| 10 10 10 * T p — 922 21 — 22 212 213 
900, "0007 Do. do. do. 4 % Ist Mort. Deb. eee eve 100 ote TI 101 —104 101 —104 ee — 
97,500 Liverpool Overhead Railway, Ord. .. ese ..| 10 | 3j 38% 38% oe 8} 8 — 8} , 
10,000 t Do. do. Pret., £10 paid TT 0 00 10 5 — 131 13 €— 131 TI eee 
$Rosling, Appleby & Fynn 6 % Cum. Prof. . S vec E Uis 6 9). — 19 / to 20/- | ... oe 
$7,350 | Telegraph Construction and Maintenance ... ..| 12/15 € 15 17395 36 — 40 37 — 41 xd| 393 38 2 
150, 0007 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 „100 waa . . 101 —104 xd|101 —104 xd| 1028 1023 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 i 5| 8 96,12 12 95: 104— 114 | 20h— 113 10g | .. 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20, 000. » 5| un sas i — — 6 jos T 
540, 0007| Waterloo and City Railway, Ord. Stock *. 100 3%} 3%] 3 Y| 91 — 94 90 — 93 93 | 90 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. . 
Consolidated Telephone Construction and Maintenance, Mi Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 164—163. En 
iring, id, 14 — 10 ; 10—11. - 
Natioval Eleotrio Free Wiring, 12/6 paid, 1 1— ] ;. T. Parker, £10 (fully paid), T Pret. (£i pa.) 128 
From Birmingham Share List, Bank rate of discount 34 per cent. (June 6th. 1901). d 
MARKET QUOTATIONS, Wednesday, J uly 24th. 2 
CHEMICALS, &o. : This week. Last week. me. or Do. METALS, Ko. (continued.) || This week. Last week. Ino. or Deo. a 
es . . - Co Sh $ ee eo mo to £85 £85 a 
"d d " re 2 oe per S B . A = 9 dE Rod .. ee aed ton £85 £85 ‘ as 
a „ oni .. per owt 6 n (Eleotrolytio) Bar. per ton £82 £82 5 
a „ POE " .. per ct 6/6 6/6 € " e" per ton £90 £90 = 
a Ammoniao, Bal per pra £88 10 zn 10 : » my ET Wire’ bet t SER "d e S 
5 Muriate (n. . per ton £90 £30 f Ebonite Rod .. pud m. a 3 
a Bleaching po der. . perton £1 £1 * „ Sheet e... per lb. bj- b- » = 
e Bisulpbide of Carbon . .. per ton £15 £15 T n Gorman Silver Wire. . per Ib. 1/5 L6 s An 
a Borax ace oe "s .. per ton £15 £15 oe k Gutta-percha fine . ee .. per lb. „ 8, 8J- as Ug. 
e Bensole )o. ef e+ per gal. 77 q/- h Indis-rubber, Para fine per Ib. | 3/6} to 9/8 | 8/8 to 3/9 eo 
a 10 PN ° m .. per gal. 5/6 5/6 í Iron, Charooal Sheets .. per ton £18 £18 " i: M 
a Copper Sulphate : per ton £99 E Pig (Cleveland warran per ton 45,- 41/8 . Sh 
a Lead, Nitrate . per ton £2 EAN 1 1 * per ton] From £11 | From 411 T Ww 
: z White Sugar ee per ton í $9 Ps ee per ton 19/- to 72/6 70/0 to i P 
" De roxide ; 8 i ++ Par ton an 10 £37 10 „ Wire, galvanised No.8 .. per ton 225 76413 7660 UU 
a Metbylate Bpiri per : sa g Lead, English Ingot T .. per ton to 212 10 212 10 es ua. 
2 Polah, E rent ox sine prn per Ib. se. ja `i 9.» n Sheet  .. . per ton £1310 | 41810 ss 3 
eu ' Caustio 78550 .. per ton £ 83 m Manganin Wire No. B .. .. per lb. 8/- 17 ° -n- 
a „  Pisulphate .. per ton £85 £85 T 9 Mercury e ee 5. „ Dperbot| £926 1 ee ne 
a Shellac . per owt. ver 61J- e d Mica (in original cases), mall. per Ib. Bd. to d. 8d. 40 20 ° bu 
a Sulphate of Magnesia. . Per on £410 24 10 ae d „, " „ medium per im 12 s 975 305 to 758 i Y 
a Bulpbur, Bublimed Flowers . per ton £6 v d T arge per Ta e T to 18 E * 
a " Piece red .. per ton £5 10 £5 10 we p Phosphor Bronze, plain castings per lb. 4 t 9 
per ton £5 £6 va p " rolled bars & per lb. to 1/4 to 1/ . 
a Bods, Censtio(whie w &) .. perton| £1015 | £1015 » p F 8 ù 
a w Cryètals ..  . +. Fer lb. 4 2H. = d A per Ib. |1024. to 103/1084. to 1/04 a 
Bichromate, casks .. per^» 20. * í Steel, Magnet, soo'd’ng o desc'p'n per ton! From to £40 . N 
4 y w in bars £58 i Ar m k 
METALS, &o. g Tin, on. . per ten [ 12 41581 doo. dà 
£994 £994 T" 9 n»n foil is .. per lb. 1/6 16 uà 
5 Bbeez, in von loa Per ton _ £191 £191 i Ray Writer Nos. RY to 16 FF a? 1 
p Babbitt’s metal ey peepee ed ton ibo 4140 £75 MEA $ F per ton! £85 to 465 £85 to £65 E ' 
E Pr abe rbi d) . .. per i tba. 10d. as j Yarns, 8 nn le 101b. bnd did T 884. an. 2 
eon N on drawn) i per ber b SP d is „ Hemp 8 ply 10 5 „ per lb. En » 
j Cooper Tubes (brazed) +. per : 1 : " Jute, 180 Ibs. rov e TI per r ton Éli 46 58. dec 
Bars 1 Ms nd 155 rox r^ Zino, Bh't. (Vielle Montagne bnd.) pert*on| 422 10 £22 10 * 


Messrs. G. Boor & Co. 


l India-Rubber, G.-P. and Teleg. Works k Messrs, Morris Ashby, Limit 2d 
; 5 The Br British Aluminium Oo., Ltd f Messrs. James & Bb hs oat kspeare. Co. Lid. Quotations " Messrs. Pe T, Glover & oe Lid. 
7 Lesers, r Bab & Ce. Meant. Hear] U. 760 & Oo 5 Tuv Phosphor Bronse Bronse Genu 


p 9 EEE OEE 


vel. 49. No. 1,235, JULY 26, 1901. 


THE ELECTRICAL REVIEW. 


168 


—— — —————— (C  Ó'——— € —X—T I  ÀmvnemlMA 


THE NEW TRUNK EXCHANGE No. I. 
BERLIN. 


* 


Tux new Berlin Trunk Exchange which has been recently installed, 
and at which it is intended to deal with the whole trunk wire 
traffic of that city, has been fully described by Herr Lindow in the 
Elektrotechnische Zeitschrift, and presents many points of novelty 
and interest. The office has been fitted up with the most modern 
apparatus at a cost of about £62,500, and has a capacity of 10,600 
subscribers’ lines and 1,600 outgoing local and sub-exchange junc- 
tions. The-lines are brought into the exchange partly overhead and 
partly underground. Thc overhead bare wires are led down in 
38-wire india-rubber lead-covered cables from the iron derrick on 
the roof to the fuse protectors directly underneath. The latter are 
mounted in sets of seven on porcelain plates, and offer a protection 
against currents up to 500 volts. From these protectors 28-wire 
asbestos cables run to the switch room, where they terminate in 
lightning protectors which are fitted on an iron frame and arranged 
for 56 lines—two cables to each lightning protector. The wires are 
continued from the lightning protectors to the principal distributor 
in similar cables. 

The lines which are brought into the exchange underground are 
partly in single-wire^paper-insulated cables of the old form and 
partly in 56 and 112-pair cables of modern construction. The cable 
heads are arranged in two rows, one over the other, on special iron 
frames. They are connected with the principal distributor by 
means of 28-wire or 28-pair asbestos cables. 

The principal distributor is constructed of tubular posts connected 
with each other by flat bar iron, and forms a sort of horseshoc- 
shaped arbour, A casing of stout sheet-iron, 80 cm. wide and 
30cm. deep, for the reception of the system cables leading to 
the apparatus runs along the top of the arbour. The terminals 
to which the cable conductors from the lightning protectors and 
cable-heads and those leading to the apparatus are connected, are 
fitted in two rows on ebonite strips which are arranged vertically 
on the sides of the distributor. The connection of the line terminals 
with the terminals on the apparatus side is effected by means of 
asbestos wire which is threaded through oval loops. From the 
apparatus terminals of the ebonite strips, 42-wire cables are run 
to the first multiple switchboard. » 

These cables are insulated with silk and cotton, and consist of 42 
single tinned copper wires, 0'6 mm. in diameter. Each wire is first 
double covered with silk, then 20 are covered over the silk with 
white, and 20 with red and white cotton, whilst one of the remaining 
wires is covered with red and the other with blue cotton. Each 
pair always consists of a white and a red-white wire, or of the red 
sud the blue wires. The wires are stranded up into a cable, which 
is then covered successively with cotton yarn, prepared tape and a 
braiding of cotton, and is finally impregnated with a flame-proof 
compound. Such a cable is connected to a strip of 20 multiple 
jacks, leaving one pair of wires sparc. 

There are altogether 37 switchboards or tables, of which the right- 
wing and centre each contain a single row and the left wing a 
double row. The multiple boards for the subscribers’ lines and for 
the local and sub-exchange junctions are of the table form, and 
were supplied by Stock & Co., of Berlin. Ten tables are intended 
exclusively for subscribers’ lines, and of the remainder half arc to 
be used for subscribers’ line and half for junctions. 

Each half of a subscriber’s board has ia front 200 drop-indicators, 
200 answering jacks divided into five panels, 45 connecting scts (two 
pegs with oord and weight, onc lever switch, and one indicator for 
the clearing signal) and three answering scts (one microphone 
and telephone, and one key). The subscribers’ lines, arranged on 
the two-cord system, are distributed to three positions, and each 
operator is able with this system to assist on the positions on each 
side of her. The multiple jacks are common to both sides of the 
table. The answering jacks are fitted in the peg-board, and the 
multiple jacks in the central part of the table ; the surfaces of the 
rips on which the latter are mounted are roof-shaped, and are 
furnished with numbers on each sloping side, which cau be read 
from the operator's position on each side of the table. 

The cables used for connecting the jack-strips of the multiple 
switchboards, and also the “return” cables for connecting the last 
jack-strips with the drop indicators contain 63 wires, insulated with 
silk and cotton; 20 wires are white, 20 red and white, and 20 blue 
and white, the remaining three being respectively red, blue, and 
Yellow. The blue and white wires are used as test wires. The 
cables are made up in the same way as the 42-wire cables previously 
described. There is one cable to each jack-strip, leaving three 
Wites spare. They are placed on the hooks of rack-like supports, 
which are suspended pendulum fashion from the iron frame of the 
switchboard underneath the wultiple jacks. This plan admits 
of a compact and easily-inspected arrangement of the cable, 
and even when the jack space is fully fitted, any cable may be lifted 
out by hand, either from above or below. The cables are lcd up 
from the chasings to the first switchboard through an annex or 

dummy " part of the board, which at the same time serves as a 
writing table for the supervising officer. 

he drop indicators are of the usual construction. The armature of 
the indicator electro-magnet is supported by two screw-points at the 
k, and carries a long arm, the hooked end of which cngages the 
upper edge of the shutter. Ifthe armature is attracted, the arm is 
lifted and the shutter released. The shutter, which is also pivotted 
on kerew. points, turns through 90°. The armature has no retractive 
"pring, but falls back into the normal position by its own weight. 
The adjustment of the amount of play is effected by means of a 
S screw passing through the armature. The elcctro-magnets 


are arranged side by side in metallic frames in sets of 10. The 
indicator coil has a resistance of 140 ohms. For night service the 
indicators are provided with a contact and a spring. When a 
shutter falls the spring is lifted against the contact, and closes the 
night-bell circuit. The latter is arranged as follows:—A special 
self-restoring indicator is provided for each half of the switchboard, 
which, if any indicator on the board falle, also falls at the same 
time. The falling of this indicator shows on what board the call 
has been received. There are altogether 88 of these indicators, 
arranged in two groups of 24 each and one group of 40. They are 
placed on the dummy parts of the switchboards. The indicators are 
large (4 x 5 cm.), and can be recognised without difficulty from 
opposite ends of the series of boards. ; 
When a fallen indicator is restored on one of the multiple switch- 
boards, the corresponding indicator on the night bell board is at the 
same time automatically restored. The bell belonging to any night 


indicator board can be cut out if required. 


The operator's set, consisting of the usual breast-plate transmitter 
and head telephone, may be joined up for use on the multiple switch- 
board by means of a twin plug and special jack. 

The diagram shows the connections for two subscribers’ lines (one 
double and one single) in accordance with the two-cord system 
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employed. The subscribers are put through by means of special 
pairs of pegs connected with each other by conducting cords. 
According to the position of the speaking (listening) key, the sub- 
scribers are put through direct, or with the speaking set in circuit. 
The whole of the lines pass through the multiple jacks of all the 
switch sections before they reach the answering jacks and indicators, 
so that when a connection is made, the indicator is always cut out. 
The system will be best explained by describing the process of 
putting a subscriber through. | 

The current from the subscribers’ line will pass through the 
multiple jacks (I) of all the sections, then through the answering 
jacks ka aud the indicators k/ cither to earth, in the case of single 
lines, or through the b line back to the calling subscriber, in the 
case of double lines. The shutter & drops, and on seeing this 
signal, the operator inserts the answering peg 4 Ss of one of her 
cords in the answering jack Aa, thereby cutting the circuit 
through the clectro-magnet, and if the key u is in the speaking 
position, establishing a new path for the current through the battery 
key Bt, the telephone F, and the induction coil, 3, of the micro- 
phone circuit to earth, orto the b wire of a double line. The micro- 
phone battery remains in circuit so long as the operator's set is 
joined up. When the originating subscriber has given the number 
of the required subscriber, the operator tests if the wire is engaged 
by touching the socket of the corresponding multiple jack with the 
tip of her calling peg, holding her listening key meanwhile in the 
speaking position. If the line is engaged a click will be heard in 
the telephone. The electrical operation is as follows: — The sockets 
of all the multiple jacks belonging to a subscriber's line are con- 
nected with each other by a “test” wire. By the insertion of a 
peg at any one of the operator's positions this test wire will be con- 
nected with the negative pole of a test battery whose positive pole 
is to earth. If now the tip of a calling plug at one of the other 
positions makes contact with the socket of a jack connected with 
this test battery, the latter will send a current through the battery 
key B fz, the induction coil, 7, one-half of the coil of the telephone 
F,and the graduator, 7 (of 600 ohms resistance), to earth. If the 
line is disengaged no circuit will be formed through the jack socket 
to earth and no click will be heard. To connect the calling sub- 
scriber with the required subscriber the calling peg, v s, is then 
inserted in the latter's jack, and the lever of the speaking key is 


. pushed back (towards the right in the fig), thereby placing the 


two lines in immediate connection with each other. 'The clearing 
drop, S E, is permanently connected in bridge across the two wires 
of the peg, a s. 

Should it be necessary to call up a subscriber from the exchange a 
peg is inserted in his jack, the speaking key, v, is pulled forward 
(towards the right in the fig.), and the key, p ¢, depressed. A 
magnet giving an electromotive force of 26 to 98 volts supplies 
current to all the positions. The armature is driven continuously 
by a small electromotor. The fall of the indicator, B k, whose 
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electromagnet bas a resistance of 140 ohms, indicates that current 
from the generator has passed out. 

Special devices have been devised for detecting disturbance on 
wires. The pole of the generator, which is connected when calling 
with the a wire of the line, is extended to a free multiple board, 
and is there connected with a metal bar to which also single con- 
ductor cords are attached, the pegs of which are cut off so short that 
when they are inserted in a jack they only make contact with the 
socket, and do not touch the springs. If there is disturbance on 
a line, one of these pegs is inserted in the jack socket corre- 
sponding toit. Then at all the operators’ positions, on making the 
engaged test on this wire, the rattle of the gencrator will be audible. 
This arrangement enables the testing oflicers, after removing a fault, 
to call up the exchange on the same wire, and cause the latter to be 
restored. 

The junction wires between Exchange 1 and the other exchanges 
in Berlin are worked as incoming and outgoing lines—that is, they 
are used exclusively either in the direction from the central exchange 
to the sub-exchanges, or from the latter to the central exchange. The 
somewhat simpler single cord system is applied to these lines. The 
outgoing junctions are connected with jacks, whilst the incoming 
junctions do not, like the subscribers’ lines, pass through the whole 
of the multiple switehboards, but are directly counected with the 
indicators. The exchange has been arranged to take 1,600 outgoing 
and 1,485 iucoming junctions. Each half-switchboard is capable of 
receiving 45 incoming junctions distiibuted over three positions, 
but there are actually only 10 wires connected to cach position. 

Each junction line is permanently connected with a two-wire cord. 
The line is leddirectly toa speaking key. On pushing back the lever 
of this key the line will be directly connected with the peg, on pulling 
it forward thespenkinꝑ set will be placed in bridge across the line. The 
calling indicator which at the same time acts as a ring-off indicator, 
and the arrangement of which corresponds to the ring-off indicators 
in the subscribers’ lines is permanently bridged across the a and b 
wires of the junction. The test for ascertaining whether the 
subscribers’ line to be connected with the junction is engaged or 
not, and the connection of the junction with the subscriber's line is 
effected in the same manner as in the case of two subscribers’ lines. 

Accumulators are used inthe Exchange, and are arranged in boxes 
of four. The colls—on the Bose system—have an electromotive 
force of 2 volts each. For supplying the microphones of the 
Exchange, a common battery consisting of four boxes is used, the 
cells of which are joined up in parallel. Instead of connecting the 
microphone separately with the poles of the battery, copper strands 
arc attached to the bars of the switchboard in which the battery 
leads terminate, and are run along the switchboards. The micro- 
phone leads are tecd off from these strands. To prevent induction 
between the various operators' positions, the resistance of the copper 
strands has been made very low. Each consists of 19 tinned copper 
wires of 1:5 mm. diameter, and has so small a resistance that no 
appreciable variation occurs in the currents supplicd to the micro- 
phones. The ends of the strands, which are well insulated, are 
looped back to the battery bars. . 

An accumulator cell is used for the test battery, and one of 
2 volts electromotive force is also used for the control clock on the 
junctions, 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, §&c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ Two-PHASE " writes :—‘'I shall be glad if you can tell me whether 


an electric supply company is liable to be sued for nuisance caused 
by the vibration at a generating station. So far as I am aware, the 
Act under wbich the company i8 working contains nothing but the 
ordinary clauses, that is to say, there is no special clause exempting 
them from liability. May I venture to ask whether the grant of 
Parliamentary power to supply electricity carries with it the right 
to occasion a nuisance to those who dwell in the vicinity of the 
station?“ : 8 T 

*.* Seeing that a clause is now inserted in every provisional 
order imposing liability upon every electric lighting company for 
nuisance, we think our correspondent's company must be so held 
responsible. By Sec. 77 of the schedule to the Electric Lighting 
(Clauses) Act, 1899, it is provided that "the undertakers sball be 
answerable for all accidents, damages and injuries happening 
through tbe act or default of the undertakers, or of any person iu 
their employment, by reason of or in consequence of any of tke 
undertakers' works, and shall save harmless all authorities, bodies, 
and persons by whom any street is repairable, and all other 
authorities, companies and bodies collectively and individually, and 
their officers and servants, from all damages and costs in respect of 
those accidente and injuries.” It is thus clear that the common law 
right of bringing an action for nuisance is not denied to dwellers in 
the vicinity of a supply station. Moreover, recent cases have shown 
that the Court of Chancery will not only grant an injunction to 
restrain the continuance of the nuisance, but, if the injunction is 
not obeyed, will sequestrate the property of the undertakers upon a 
motion for committal for contempt of court. The law as it now stands 
has its origin in the preliminary inquiry before the House of Lords. 
It may be recollected that Lord Cross's Committee were asked to 
gay whether, in their opinion, those who established a generating 
station should be rendered liable for nuisance. To this they 


replied (in the Report):—'' With respect to liability for nuisance, 
they are of opinion that where the site for a generating station is 
acquired under compulsory powers, and is specified in the Pro. 
visióna] Order or Special Act, tte undertakers should not be 
subjected to any further liability than that which, according to 
Lord Blackburn, is imposed by the common law in the case of 
persons exercising statutory powers and duties. On the other hand, 
where the site for a generating station is acquired by agreement, 
they think the undertakers ought to be subject to the liability 
imposed by the common law." 

Lord Blackburn thus expressed himself in the case-of Geddis v. 
Bann Reservoir (3 A. C., 455): "It is now thoroughly well established 
that no action will lie for doing that which the Legislature has 
authorised, if it be done without negligence, although it does 
occasion damage to anyone; but an action does lie for doing that 
which the Legislature has authorised if it be done negligently. 
Aud I think that if by a reasonable exercise of the powers cither 
given by statute to the promoters, or which they have at common 
law, the damage could be prevented, it is within this rule negli- 
gence not to make such reasonable usc of their powers,” 


THE ELECTRICAL RESISTANCE OF THE 
HUMAN BODY. 


By W. L. HOOPER, 


SEVERAL years ago while examining the evidence in a case of 
alleged injury from electrical shock, it became desirable to ascertain 
the resistance of the human body. An examination of the literature 
of the subject was most unsatisfactory, different authorities giving 
values ranging from one thousand to several tens of thousands of 
ohms; the only rule discoverable being that the better the contact 
and the more moist the skin, the lower the resistance. 

After some preliminary experimenting from which it appeared 
that the resistance of the body altered with the voltage employed 
as well as with the character of the contact and condition of the 
skin, I requested one of my post-graduate students to examine in as 
large a number of cases as possible the hand-to-hand resistance of 
the body at all practicable voltages. ` 

Brass rods about #in. in diameter were selected for electrodes; 
and the resistances were measured first with a Wheatstone bridge 
and single Leclanche cell ard then with milliammeter and volt- 
meter and battery of storage cella, varying from a few volts to 75 
or 100, and sometimes to 125 volts. 

With the Wheatstone bridge and cell the resistances were always 
high, usually from 20,000 to 40,000 ohms; with the milliammeter 
and voltmeter and a number of storage cells the resistances were 
alwaye lower, decreasing along an apparently hyperbolic curve until 
with 100 to 125 volts the results obtained were usually between 
1,000 and 2,000 ohms. 

The accompanying diagram shows the form of the curve according 
to which the resistance varies, but is not to be takcn as an actual 
case. 

That the diminution of resistance with high voltages was not due 
to tighter grip of the handles due to muscular spasm was shown by 


substituting for the rods heavy pieces of mctal resting upon the open 
palms. 


That it is a peculiarity of living tissue was shown by experiments 


with wet leather, meat and dead animals. Experinients with alter- 
nating currents yielded thesame results, though with a periodicity of 
130, no one was found willing to endure more than 50 volts. 

In the search for an explanation of these results a distinct increase 
in the moisture of the skin on the palms of the hands was observed 
after experiments with high voltages. It accordingly occurred to us 
that the diminished resistance might be wholly or in part due to 
the greater activity of the sweat glands, due to increased flow of 
blood to the parts under the stimulus of the relatively large currents 
at high voltages. 

If this is the truc explanation, then it should take time to establish 
the conditions neccssary for the low resistance observed at high 
voltages; and if the observations necessary for determining the 
resistance of the body could be completed in a brief space of 
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time, for instance, in one or two hundredths of a second, we ought 
not then to observe any diminution, or at most a much emaller 
diminution in the resistance for a given increase of voltage. This 
hypothesis I have lately tested in the following manner: : 
In series with the body and battery is placed a non induet 
resistance composed of a series of incandescent lamps and a swite 
Sere ae a eae ff... 8 
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for closing the circuit. To the terminals of the non-inductive 
resistance is connected a condenser whose charge at any instant 
of course, depend upon the difference of potential between 


will, ; 
the terminals of that resistance, and therefore upon the current in 


that branch at the given instant. 

In the same way another condenser connected to the terminals 
grasped by the hands enables us to determine the instantancuus 
difference of potential between the hands. 

Both condensers are connected respectively to the two blades of 
s double-pole, double-throw switch, one pair of whose jaws are con- 
nected to the non-inductive resistance and body, the other pair to 
two reflecting ballistic galvanometers. This switch is placed a 
measured distance below the battery switch above mentioned, and 
both are actuated by a falling weight. 

The operation is as follows: the battery switch being open and 
the double-pole switch being sct tc connect the condensers to the 
terminals of the resistance and body respectively, the weight is 
released, and falling, closes the battery switch, thus establishing 
the current through the body. After an interval of time, 
depending upon the distance the weight has fallen and the space 
between the two switches, the double-pole switch is thrown, thus 
transferring the terminals of the condensers from the resistances to 
the galvanometera whose deflections, multiplied by the proper 
constants, give the potentials at the terminals of the body and the 
non-inductive resistance respectively. Kuowing the value of the 
non inductive resisiauce and the instantancous value of the 
potential difference between its terminals, the instantancous value 
of the current through the resistance and hence through the body is 
found. Knowiog the current through the body and the difference 
of potential betwecn the handles, tho resistance of the body is 
determined. 

That the indications of this rather complex arrangement of 

apparatus are reliable is shown by its yielding correct results when 
know. metallic resistances are substituted for that of the human 
body. 
There has not been time at my disposal for anything like an 
extended series of experiments with the new apparatus, but the 
resalts obtained show clearly that the resistance of the body during 
the first one ot two-hundredths of a second after being subjected to 
potentials of from 50 to 100 volts is much higher than that found 
after the current has acted for several seconds; resistances below 
several thousand ohms not having yet been observed. 

Qu the other hand, resistances as high as those found with the 
Wheststone bridge and single cell have not been obtained. 

It would therefore appear that the decreased resistance of the 
human body which I have observed with high voltages is at least 
partly due to stimulated circulation, but tbat not improbably there 
are other effects of relatively large currents much more nearly 
jastantaneous in their action, but tending also to reduce the body's 
resistance. 

Oae evident result of this investigation is to show the utter 
futility of attempting to determine the amount of current that may 
low through a person's body on contact with a high-pressure wire 
by measuring the resistance of that body with a Wheatstonc 
bridge and one or two battery cells. 


THE EE.RE(V) AT MILFORD HAVEN. 


Tur camp at Milford was attended by abont 50 men of the 
Electrical Engineer Volunteers under Lieut. Hodgson. 
The first party, consisting of the recruits and one or two 
efficients, went down on Thursday, July 11th, followed by 
the remainder (all efficients) on the 13th. 

The first lot and part of the second were quartered at 
Sonth Hook Fort, on the north side of the Haven, while the 
rest were sent to Chapel Bay Fort, on the south side. No 
work of much importance was done for the first day or two, 
but the company was taken over the fort, and divided up 
Into sections for working the searchlights, engines and 
dyoamos. On Monday morning, 15th inst., an interesting 
lecture on the methods of laying mines for harbour defence 
was given by Captain Simmonds, R. E., the officer in charge 
of the fort. The men were then detailed for a practice run 
with the searchlighta from 3 o'clock to 9, going on in two 
reliefa, On Tuesday the first night run took place, from 
o'clock to 3. On Wednesday morning the efficients of 
both parties went out to lay submarine mines, This was 
carried out successfully, three groups of mines with four 
Mines in each being laid across the mouth of the Haven. 
At night the men were engaged on another night run, for 
the same length of time. 
hid the day before were picked up. 

The rest of the day was given to recreation, a cricket 
match against the Regulars being played in the afternoon, 
which, owing to lack of time, resulted in an even draw. A 
1 concert was held in the evening, to which all 
tue Regulars and the Chapel Bay party were invited. 

he concert was a great success, and was much enjoyed 


THE ELECTRICAL REVIEW. 
JJ. CA UM MPO M D E ME ELM 


On the following day the mines 
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by all the men. On Friday morning, the whole detachment 
was inspected by the officer commanding the Royal Engineers. 
The drill was performed very smartly, and the men acquitted 
themselves in a most satisfactory manner. "They were then 
dismissed and inspected at their various stations, a short run 
being started for this purpose. The evening was spent in 
packing up, and on Saturday morning, the detachment left 
Milford, arriving at Paddington at 6.40. Before leaving, 
Lieut. Hodgson made a short speech, in which he expressed 
his extreme satisfaction as to the manner in which the work 
had been carried out. 

It is worthy of mention that a company of E. E. 


Volunteers has been formed at Hong Kong, and that one, if 


not more, of the members of this company has served at tlie 
front, with the first detachment. 

It was found that the men in charge of the scarchliglits 
suffered from a soreness of the eyes after their work, This 
was said to be duc to carbon dust, but may have been also 
due to the fact, that the glasses, through which the carbons 
are observed, were red. 

The writer is under the impression that orange-coloured 
glasses were proved many years ago to be the most suitable 
for the purpose, and lie suggests that the authorities should 
look carefully into the matter for one cannot be too careful 
of the preservation of the eyesight in this kind of work. 

There is also another point in connection with dress to 
which attention ought to be drawn. 

It was shown last year that the best protection from those 
rays of the sun which produce sun-stroke is a red 
lining, which may be quite thin, to one’s headgear, 
the rel colour cutting off the injurious rays. A thin 
red band a few inches wide, running down the inside of 
the coat or tunic was also suggested foz protecting the whole 
length of the spine. Surely, if there is any real use in these 
simple additions to the dress of soldier or civilian, they 
should be adopted, especially if future summers are likely to 
be as trying as the present one. 


AN EVALUATION OF MATHEMATICS. 


OnE of the most striking features of the past six months or so 
has been the criticism to which our educational methods have 
been subjected in professional circles, We have not wanted 
pessimists to say that all our present ideas are wrong, nor 
optimists to argue that everything is perfect ; we have not 
lacked students to proclaim that higher scientific education 
is the one thing needed to bring Great Britian back to her 
old position as an industrial monopolist, nor men of a wider 
mental horizon to urge that a quantitative knowledge of 
applied science is not the highest development of man’s 
nature. [Ín ` non-technical directions the potents are 
by no means to be neglected. We have been educat- 
ing the masses for nearly a generation at the cxpense 
of the ratepayer; and we find, whether it be propter 
hoc or merely post hoc, a steady growth of so-called 
Hooliganism, a continual increase of inane or pernicious 
literature, and an ignorant aggressive form of trade union- 
ism which is doing its utmost to bring the country to the 
verge of disaster. Because Rex 2. Cockerton has shown 
that school boards have been exceeding their jurisdiction, 
new legislation is threatened, although proof that technical 
instruction is of value to the nation (except as a bait for 
votes) is conspicuous by its absence. And because the 
Government for political as well as industrial reasons 
imposed an apparent restriction on the export of coal, 
a small section of the community seriously debated 
whether it should paralyse commerce by a strike, and 
probably considered itself a martyr to patriotism when 
it refrained from involving itself and its friends in 
wholesale rnin. To us, who have to deal more imme- 
diately with technical matters, the most noteworthy sign of 
the times has been a revival of the gospel of mathematics, 
which has found in its old exponent, Prof. Perry, an apostle 
of no ordinary competence. In an article on the evils of too 
early or too narrow specialisation in scientific education, 
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published in our issue for May 3rd last, we made the bold 
assertion that the importance of mathematics to the man of 
science was occasionally over-estimated, as well as being 
frequently under-estimated ; and it is that view of which 
we have now to attempt a justification. 

Among the leading characteristics of mankind is the 
phenomenon that no abuse or error can ever be combated by 
the pure philosopher. It is impossible to lead a crusade 
against excess under the banner of moderation ; abstinence 
is the only ery which appeals to the multitude. Thus the 
reformer, who in private life may be a man of well-balanced 
mind, is in his own despite, publicly bound to become the 
enthusiast, and may deserve or receive the names of faddist 
and bigot if his cause is unpopular, or if he oversteps the 
limits set by a cynical or unemotional observer. We cannot 
help thinking that Prof. Perry has somewhat exceeded the 
bounds of moderation in his various utterances which 
culminated in that extremely suggestive address he delivered 
to the Institution of Electrical Engineers last autumn ; but 
while we say this, we do not desire to impute the least blame 
to the professor in the matter, because unless his views on 
the importance of mathematics are exaggerated, he is 
compelled so to represent them in order to gain his audience. 

Art is 80 long and life is so short that a man cannot be 
an original investigator, or even a great authority on more 
than one or two of the subjects with which he is acquainted. 
In his own branch alone it is impossible for him to have 


repeated all the work that has been done in days gone by. . 


He must take for granted the results obtained by his 
predecessors, and must be willing, as he should be proud, to 
start where they left off. The carpenter begins life with his 
plane, his saw, and his chisel; he must learn how to use 
them, and may have a general idea as to how they are 
manufactured, but it were a waste of time for him to make 
his own. The plane is the tool of the carpenter; to the 
plane maker it is, so to say, the reason of his existence. 
The plane maker is constantly striving to improve the design 
of his planes ; the carpenter is satistied if they cut, and if 
he can produce a smooth surface with them as his friends 
do. Similarly to everybody except the man who intends to 
widen the science of mathematics, if that be possible, 
mathematics is a tool, simply a means to an end. Intrinsic- 
ally, mathematics is of no great value, A sound knowledge 
of applied chemistry, electricity, or enginecring will alone 
enable a man to earn his living; a knowledge of mathematics 
alone will make a man little better than an animated slide- 
rule or calculating machine. A knowledge of applied elec- 
tricity, engineering, or chemistry alone will never raise a 
man above a subordinate position, A knowledge of either 
science fortified by mathematics may make a man a 
pioneer of world-wide renown. It is often urged that 
Adams, the mathematician, predicted the situation of 
the planet Neptune; we venture to say that it was 
Adams, the physicist and astronomer, who discovered 
Neptune owing to his skill in mathematics—a fundament- 
ally different conception. Moreover, mathematics being an 
exact science, a constant employment of it tends to create 
the belief that every problem can be solved with paper and 
pencil on inductive principles. Being experimental, most 
problems in the natural sciences can only be solved in the 
laboratory by deductive methods. Why is it so difficult to 
write or lecture to the layman on technical matters intel- 
ligibly, yet with absolute accuracy? Why does the 
scientific witness so often cut a sorry figure in the box? 
Because in natural science it i8 so rarely possible to say ** It 
is always so,” “It is never so.” Because the rules of 
evidence require modification in the laboratory. Because 
while one always knows whether he has all the data neces- 
sary to solve a mathematical equation, and can be fully con- 
fident that the result will be correct if there is no error in 
calculation ; without trial it is impossible to foretell if all 
the data required in the solution of a physical or chemical 
problem are in the possession of the inductive reasoner. 
And because while on the great majority of occasions the 
results of an incorrectly-solved mathematical problem are 
obviously ridiculous, and so draw attention to their own 
inaccuracy ; there is no sign that a question in the experi- 
mental sciences has been wrongly answered until an actual 
test of the process brings the fallacy to light. 

On the other hand, if it be true that facility in mathe- 


. matics is not everything in scientific education, it is equall 


true that ignorance of mathematics is wholly deplorable. 
The day of purely qualitative work in science has passed, or 
rather is transitory. We are rightly grateful to the man 
who first shows us that caustic Soda can be made from 
common salt by electrolysis; but having grasped that fact 
we inquire, what is the yield? We ask if 40 parts of 
caustic can be obtained from 59 parts of salt, and if not 
What becomes of the rest of the sodium, what becomes of 
the chlorine? Then we ask the output per unit of current, 
in order to learn the efficiency of the process. And finally 


we seek to know the output per unit of energy, the cost of 


the plant, and so on. In fact, if mathematics be simply a 
means to a end, so also is qualitative—z.e., non-mathematical 
—work simply a means to an end ; and the end is common, 

If the argumenta we have endeavoured to indicate are not 
fallacious, it follows that excessive devotion to mathematics 
during the educational career of any student is to be 
deprecuted. The subjects taught in school and college may 
be regarded from two different aspects ; they may be taught 
because they are valuable of themselves, or they may be 
taught simply as mental exercises, Up to a certain point 
in the training, we hold the latter view, and we believe that 
those subjects should be selected by the professor which 
general experience has shown to broaden the juvenile 
intellect most efficiently. It is a well-known fact that the 
more a man has studied in his boyhood, the better he can 
learn in his youth, and the easier he can acquire fresh know- 
ledge when he is adult. It docs not seem to matter much 
what he has studied, because mere exercise of the brain 
increases its flexibility and receptivity, as exercise of almost 
any muscle improves the general health, and cures dyspepsia. 
We claim no originality in employing this parallel : what is 
the old and German secondary meaning, now almost 
forgotten, of the word “ gymnasium" ? If this be true that 
a subject is taught as an exercise in learning, there does 
not appear grave reason for the amateur of education to 
insist on a revolution in those educational ideas which the 
majority of our older schools and colleges have found to he 
serviceable. The product of our large public schools and 
residential universities stands absolutely unrivalled as a 
polite, cultured, and healthy man of the world, the best raw 
material of which to make soldier, scholar, divine, or states- 
man; but his actual education and acquaintance with 
specific departments of tabulated knowledge are not particu- 
larly impressive. Are these institutions then utter failures? 
It must of necessity happen that inductive methods of 
reasoning are more hazardous than deductive ones; they 
must require men of greater mental calibre; and as very 
few among mankind can ever exhibit genius, while only a 
minority show talent, it is surely better to adapt our educa- 
tional methods to suit the majority. The intelligent pro- 
fessor will change his methods to suit an abnormal brain as 
a matter of course; we do not desire to hinder that purchase 
of the embryonic Faraday whenever he appears on the 
market, and we will not haggle over the price. But inasmuch 
as we have to consider the needs of the majority, we say it is 
a pity to spend too much time over a subject like mathe- 
matics, which regarded intrinsically is only one of the tools 
the man of science has to handle ; or which, in the alterna- 
tive, regarded extrinsically, fosters a habit of mind that may 
habitually lead the student to argue from incomplete 
premises. 

Summing up the whole matter in a few words, we would 
Submit that the perusal of such a book as “ England's 
Neglect of Science" is likely to make the reader imagine 
that Prof. Perry has confused a mathematical education 
with a training in mathematics, "This is no verbal quibble 
nor distinction without difference. A training in mathe- 
matics—that is to say, a working knowledge of and facility 
in using mathematical methods—is indispensable, absolutely 
indispensable. A mathematical education, in which every- 
thing is subordinated to mathematics, or in which every- 
thing is regarded from the mathematician’s standpoint, can 
only produce a mere mathematician’: and “a mere courtier, 
a mere soldier, a mere scholar, a mere anything, is an insipid, 
pedantic character, and equally ridiculous.” If Addison 
were living now, he might have added more distinctly to his 
list, *a mere man of science.” This is a hard saying, but 
we shall try to prove its truth in another article. 
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EFFICIENCY TEST OF AN 125-H.P. GAS 
ENGINE. 


Gas engines of large horse-power are becoming more and 
more familiar to engineers, and the success which has 
attended the introduction of an internal combustion engine 
producing power on a scale which until recently was thought 
to belong only to the sphere of steam engineering, has 
opened out quite a new field of usefulness for the gas engine. 

It bas always been recognised that the pcssibilities of gas 
engines in the dircction of thermal economy were greater 
thau those of the steam engine for the reason that the range 
of temperature in the working cylinder must of necessity be 

ter than that of the steam engine; at the same time it 
must not be forgotten that in the case of an internal com- 
bustion engine a portion of the work corresponding to that 
of the boiler of the steam engine plant is done in the cylinder 
of the gas engine itself, and hence it is not quite fair to the 
steam engine to compare its work with that of the gas engine 
on the basis of the proportion of the heat value of the 
working fluid realised at the fly-wheel. 

The gas engine to which we refer has as high a proportion 
as about 25 per cent. of the energy of the vas appearing as 
available mechanical energy at the fly-wheel. The Diesel 
oil engine claims a considerably higher efficiency than this, 
while the steam engine is pretty far behind the lower of these 
figures. At the same time, if the efficiency be calculated on 
the basis of the proportion the heat energy turned into 
mechanical work bears to that which is theoretically possible 
to tarn into work having regard to the range of temperature 
through which the working fluid acts, it will he found that 
our old friend the steam engine is not by any means so far 


| 


d 


behind in the race for efficiency as would appear at first 
eight to be the case. í 

It must not be forgotten, however, that after all the only 
definition of efficiency, which will stand the test of sordid 
commercial investigation, is the ratio _ What you get 4 

what you pay for 
Clearly, while the numerator to this fraction may be a definite 
one, namely, available mechanical energy, the denominator 
mast of necessity be made up of a number of factors if this 
definition is to apply fairly to various types of motor. Fuel 
consumption alone is not all that one has to pay for in the 
production of power. The cost of repairs and renewals, the 
cost of maintenance and superintendence, all have to enter 
Into the equation, and must not be lost sight of. 

The gas engine referred to in the title is one of two 125-H.r. 
Westinghouse gas engines installed at the Merchant’s Electric 
Lighting Association at La Fayette, in the State of Indiana. 
The engine is of the vertical three-cylinder type, and works 
on the Otto cycle, The governing is attained by varying the 
mixtore of gas and air without in any way affecting the 
quality of the gas, and a working impulse is given at two- 
thirds of every revolution whether the load is heavy or light. 

This engine was tested in 1899, and the results are 
published under the same title as above in the 7'ransactions of 
the American Society of Mechanical Engincers, vol. 21, p. 396. 
It was then stated that further tests were to be made, and it 
* to these further tests that reference is made in a paper by 


Résumé of data. 


Indicated horse · power he ales 25 

Brake horse- power 

Electrical horse- power = 

Frictional horse- power ... a irs 

Mechanical eflieiency of engine (per cent.) E 
Slandard gas per indicated horse-power-hour ... i y 
Standard gas per brake horsc-power-hour 2 
Standard gas per clectrical horse-power-hour ... TT oe 
Thermal efficiency of engine (per cent.) D.T.U. equal to h. 1 r. 


B. T. U. IN Gas. 


Thermal efficiency of plant (per cent.) B. T. U. equal to E. N p. 
British thermal units per 1. II. p. per minute is - 


— 
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Mr. C. II. Robertson, which was read at the Milwaukee 
meeting in May of this year of the American Society of 
Mechanical Engineers. — The tests are very carefully made, 
and include n number of interesting measurements and 
determinations which are not usually met with in tests of this 
character. 


Particular attention may be drawn to the ingenious method 


adopted by Mr. Robertson for showing the speed fluctuation 


due to sudden changes in the load. The apparatus is very 
similar to that which was used by Mr. Ransom in obtaining 
the results which he brought before the Institution of Civil 
Engineers in the year 1889, vol. 98, the fundamental principle 
being the vibration set up by a tuning fork, the rate of which 
was determined and found to be practically constant. It was 
found that the maximum variation under full load was 1) 
per cent. below and above normal, or a total variation of 
3 per cent. Measurement was also made of the exhaust gas 
temperature by means of a Le Chatelier pyrometer. From: 
the indications of this pyrometer it would appear that the 
exhaust temperature varied from 1,400 to 1,500? F., which 
certainly seems rather high. The gas used was natural gas, 
the heating value of which was taken as 969°85 British 
thermal units. 

The thermal efficiency of the engine, or the ratio of tlie 
thermal equivalent of the brake horse-power to the heat 
value of the gas used per brake horse-power reached a 
maximum of 2:724 per cent. at full load of about 138 l. II. p., 
which is certainly a very satisfactory result. The efficiency 
calculated in the same way sank to 16˙18 per cent. at 
99 J. . b., and to 10°76 per cent. at 54 f. H. b. 


The following table gives the main results obtained during 
the tests and will be found of interest : — 


— - 
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Six-hour test. Five short tests. 
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| "EM "T 88 
Average of , — Lowest of Highest of Lowest of Highest of 


test. test. test. tests. tests. 
113 12 | 51°69 14237 1857 10432 
9219  :* 30 81 122°86 Ü |o 14317 
87:19 28 77 ; 115˙96 i -— ' NN 
20 93 | 14°72 31°01 17:03 21:05 
49 39 | 57:38  ' 89:05 0 87 
10663 | 970 ^ 1399 9˙87 258 
13 69 | 11:29 24:37 111 — 
14°49 11°97 | 26°10 ue = 
2005  10;60 | 2324 — 228 
18:34 1005 2192 | — | — 
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SMOKY FURNACES, AND HOW TO AVOID 
THEM. 


By W. H. BOOTH, 


— 3 


J. 


Ir has been remarked that from the days of Watt forward to 
the present day the prevention of smoke has been a constant 
study of engineers and others, and has never been gatis- 
factorily attained. We read much of chemistry of com- 
bustion, of the necessity for air, and of the temperature. of 
ignition, but we hear little of forms of furnaces or of 
suitable arrangements for leading the gases away from the 
furnace. 

No single remedy will serve in an ordinary case. The air 
necessary for combustion is stated as 12 lbs. per pound of 
coal. This should rather be stated as the amount of air that 
will combine, as regards its oxygen, with 1 lb. of coal, but it 
is extremely improbable that it, represents the quantity of air 
to which, given perfect mixture and the necessary tempera- 
ture, it would be possible to reduce the supply, for the law of 
chemical mass action steps in and tells us that probably 
carbon and hydrogen can both exist in the uncombined form 
in the presence of free oxygen if there be also present a 
sufficient quantity of water vapour and carbon dioxide, ie, 
of already oxydised hydrogen and carbon, that, in fact, 
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perfect combustion demands an excess of oxygen, and that 
the nominal minimum of 12 lbs. of air should not be 
attempted, 

If we examine systems of smoke prevention we shall sce 
that they resolve themselves into two classes. In the one 
class there is admission of air above the fire to burn the 
hydro-carbon gases evolved from the fuel. In a second there 
is the use of masses of highly heated firebrick placed beyond 
the fire to absorb heat when the fire is at its maximum 
temperature, and to give it out to the gases when the fire is 
cooled by a fresh charge of fuel. Both methods are correct 
in principle, but do not form complete systems. The onc 
recognises an insufficiency of air at the period when the 
openings of the fire are choked up by fresh fuel ; the other 
recognises that the furnace gases are too cold, and attempts 
to add heat to help them to burn. Both may be success- 
ful when other essentials are present to give a complete 
system. The principle of air admission at the right time, 
in the right place, and in proper form was carried out by one 
J. K. Broadbent for many years. His apparatus consisted 
of a set of weighted louvre openings in the fire-door, which 
were so connected by a chain to a piece of simple clockwork 
that when the door was closed, after firing, the louvres were 
pulled open, and then by their weight they actuated the 
clockwork, which had a verge escapement and allowed the 
louvres to shut gradually, thereby approximating the air 
supply to the volume of the gases distilled off the fuel. The 
device was good, and it was based on good principles. It 
was often successful, and sometimes effected à small economy 
of fuel. It was difficult to make it act well when the draught 
was poor, for in such cages the amount of air drawn through 
the louvres was insufficient, and a velocity of draught of not 
less than 30 ft. per second scemed to be necessary to suc- 
cessful action. The second device, that of masses of fire- 
brick placed beyond the furnace was so far correct that it 
embraced the transference of surplus heat from one period 
of thé furnace to another and less heated period. The 
system had the merit of simplicity and easy application, so 
that after a few years“ supplying half a load of firebrick for 
£20" the proprietor was able to retire to classic Blackpool, 
whereas those whose apparatus required castings or 
mechanism or altcrations to furnace fronts were probably 
less successful in the worldly and vulgar sense. 

Besides these two named systems there were the multitude 
of steam-jet men. The merit of the steam jet was that it 
helped a bad draught and enabled a flow of air to be main- 
tained above the surface. But there was sometimes a 
peculiar action from introducing the merest breath of steam 
—not a jet in the ordinary sense of the term—as small an 
escape as one could admit the small stcam-valve to give. 
This effect where the steam was admitted just over the door 
of a Lancashire boiler furnace was to cause a sluggish fire to 
leap into brisk full flame, an action I have never had 
explained, but that may have been connected with the claim 
made that, except in presence of water vapour, hydro-carbons 
will not burn. There are certain conditions under which 
smokeless combustion is not practicable. One of these is 
a vibratory draught. This phenomenon is really a rapid 
succession of explosive combustions of the furnace gases and 
an equally rapid extinction, It is usually curable by a 
further admission of air, and it is often caused by apparently 


very trivial forms of flues ; square bends where round corners 


would be better, the lack of a mid feather wall, or some 
equally simple cause, Attention is drawn to these various 
points to enable an idea to be formed of the very narrow 
limit between success and failure in all the attempts at 
smokelessness that has come under my notice. Thus, for 
example, there were two boilers alike in every particular 
except that one had a water-pipe built right up to the 
bridge wall. In the other it was absent. The boiler with 
the pipe smoked, the other did not smoke. The smoky 
boiler was cured by bringing the bridge back clear of the 
pipe. This action cf cross water-pipes is common and 
usual and what may be expected. The smoke or green 
gas from freshly stoked coal is a very impure gas, and, as 
may be observed in an ordinary house fire, will flicker 
into flame and become extinguished indifferently. The 
flame in a boiler flue is similarly but indifferently alight. 
It will extinguish with slight shock, and this shock is given 
to the flame by every cross water-pipe. 


Clear evidence of the action of cross water-pipes is given 
by boilers with and without them. A perfectly plain boiler 
will always be found much cleaner and more free from soot 
than a boiler that has cross pipes. This is no theory, but the 
result of thousands of observations of this and similar causes 
and effects. i 

In the successful cases of smoke prevention that are 
sometimes encountered, observation will show, in the case 
of Lancashire boilers, that the drangbt is gocd, the air 
admission is well regulated, ash pit dampers perhaps being 
applied in addition to fluc dampers, and that there is unin- 
terrupted space behind the bridge wall in which the gases 
complete their combustion. A study of such a furnace will 
show that the fresh or sccondary air admitted at the door is 
drawn over the whole length of the furnace and well mixed 
with the gases that pour off each unit of arca of the grate. 
The resultant volume is thus well mixed and fairly homo- 
geneous when it arrives at the bridge, and is also at a tempera- 
ture sufficient to burn, and it does burn in the space beyond 
the bridge, and smokeless, or practically smokeless, combus- 
tion is the result, But this end 18 only attained in excep- 
tional cases. What is wanting to assure the process in 
every case? Even the model examples occasionally fall 
from grace and produce smoke. "There can be but one 
reason, and that is that the coal gases being impure and 
difficult of ignition and combustion except in favourable 
circumstances, some determining factor is absent. The one 
factor that is left to the boiler itself to fix is that of tem- 
perature, No one ever pays any heed to this. The inside 
of the boiler contains boiling water—therefore 'tis hot. 
Any idea of comparative temperatures rarely enters the 
mind of boiler designers. That a boiler at 350? is really a 
remarkably chilly body is not to be thought of, and yet of 
course this is so. The boiler is 650° colder than the mini- 
mum temperature necessary for gaseous combustion, and 
there are ample evidences that the work of a boiler is mostly 
done in the furnace on the first few inches of fire tube or 
the firet of the water tubes; that, in fact, the temperature of 
the furnace gases is reduced below the necessary point before 
they have the chance to ignite. In the presence of this 
fact it is difficult to understand the constant cry that smoke 
cannot be prevented, or that, whereas the chemistry of com- 
bustion is so much talked about, this same chemistry cannot 
b2 applied iu practice. 

My contention is, and long has been, that few genuine 
attempts have ever been made to apply the principles of 
chemistry to practical combustion, One or all the cssentials 
have steadily and persistently been neglected, and none more 
so than that most essential one of temperature. This 
essential must be present. An odd one of the others might 
perhaps be omitted without any serious results if only that 
of temperature be present. 

In what follows I propose to deal with a few furnaces as 
we find them, with a view to show how far they are con- 
structed upon correct lincs and in what points they fail, or 
may fail, to effect perfect combustion. 

Such an examination may well commence with the old- 
fashioned cylinder boiler, underfired, such as was familiar to 
James Watt, and that is still uscd in a modified form so 
largely in America and in collieries and ironworks. The 
longitudinal scetion of the furnace was very much as in the 
annexed sketch (fig. 1). | 

In Watt's days there was no door, merely a heap of coal 
as per the dotted line. In such a furnace as this there are 
present most essentials for smokcless combustion. First, 
there is the production of most of the volume of hydro- 
carbon gas at the front end of the furnace. It is there pro- 
duced from the heap of coal, that serves as a door, by à 
process of gradual distillation spread over a considerable 
period of time. As produced, it is mingled with fresh air, 
which leaks in through the interstices of the heap of coal, 
and the admixture is probably very perfect indecd. The 
mixed gases then pass over the extreme length of the furnace 
exposed to the radiation of the hot fire of cokcd fuel, which 
is itself now giving off little or no hydro-carbon gas. There 
is thus the possibility that by the time the gases reach the 
bridge they are heated sufficiently to combine. It will 
also be observed that when the coked or partially coked heap 
of coal upon the dead plate is pushed back and spread upon 
the fire, it will obtain its secondary air to consume such gases 
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as still remain undistilled by leakage through the heap of 
fresh fuel during the few minutes that elapse before this 


they pass over the bridge and should complete their com- 
bustion in the space beyond the bottom of which space is 
sometimes, as at A, and sometimes lower, as at B. Formerly, 
the boiler would be placed 16 to 18 in. above the grate 
surface, but now from 24 to 30 in. would be considered 
better practice. If this type of furnace is so good, where 
does it fail? It fails to be perfectly smokeless in some 
cases because of its failure to secure adequate temperature. 
This may be brought about by the cold roof of the furnace, 
which is, of course, the plate of the boiler bottom. This, 
at a temperature of about 220°: and upwards according to 
date, the lower limit coinciding with Watt's time, is 2,000? 
or so below the fire temperature, and has a most chilling 
effect, and this same effect continues right along the com- 
bastion chamber. The furnace sides are brick, and, so far, 
help the furnace, which would assuredly be smokeless if 
its roof aleo were of fire brick. Asa proof of this may be 
cited the chain grate known as Juckes furnace, at one time 
much used in the Halifax district for underfiring Lancashire 
boilers. The Juckes furnace always had a very long brick 
arch thrown over the front end of the furnace to protect the 
end of the boiler, and to assist in coking the fresh fuel as it 
travelled in on the moving grate. The Juckes furnace was 
thus of distinctly coking type, and it did very well, though 
possibly it had the fault of all coking stokers, that of 
admitting air too freely through the less thickly-covered 
bars at the back end of the grate—a fault, however, that 
was mitigated in this furnace by the check of the bridge 
which held back the fuel and skimmed it off the retreating 
grate, so heaping it upon the rear end of the grate surface, 
otherwise too thinly covered. Unfortunately the under- 
hring of boilers is held to be unsafe, but as regards efficiency 
of combustion, under-firing did afford room for good 
Machine stokers of the Juckes type, than which nothing 
better has ever been introduced, and that where heavily 
worked and liable to smoke, could probably be made smoke- 
less by a second arch of fire brick thrown over the fire as 
shown dotted at c in fig. 1, a8 a means of preventing a part 
of the chilling action of the boiler. Apart from the cold 
roof of this furnace this is the system to be followed for smoke- 
lessness, and so far as it is departed from in modern boilers, 
just so far will the use of bituminous fuels entail fincs, or 
the s attention of Sir W. B. Richmond’s artistic photo- 
Sruphg. 
(To be continued.) 


— a À—— — 


THE POLYPHASE INDUCTION MOTOR FOR 
GENERAL POWER SERVICE. 


Tur contributions to the subject of polyphase working in 
general, and that of the induction motor in particular, have 
recently attracted much attention, and whether the frequency 
of these contribations indicate the possibility of a general 
development, in polyphase working in this country or not, 
We consider it a step in the right direction to keep up the 
discussion of so important a subject. There is undoubtedly 
much misunderstanding in the minds of many respecting 
the characteristic principles and applicability of the induction 
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motor, and it is refreshing to read what the well-known exponent 
of alternating current working, Mr. Ralph D. Mershon, has 
to say in a recent number of the Electrical World and Engineer 
about some of the features of the working of induction 
motors, which some engineers dispute or ignore. Although 
an able advocate of polyphase working he presents, in the 
article to which we refer, his case with fairness and without 
bias, and in no single instance manifests that partisan spirit 
which we so often encounter in discussions of this kind. The 
purpose of the article is to show that a variety of misconcep- 
tions and erroneous conclusions have from time to time been 
brought forward when comparing the working of the poly- 
phase induction motor with that of the direct current motor, 
much to the disadvantage of the former, and whilst acknow- 
ledging that conditions exist which can be better met by the 
direct, current, motor, especially the series motor, than by the 
induction motor, he claims that for general power service the 
induction motor has a field of its own, and possesses consider- 
able merit. In his opinion, many of the objections brought 
forward against the induction motor are imaginary, and 
have been proved so in practice. In cases where power is 
required in small amounts at numerous points, and generally 
for work requiring practically constant speed, the induction 
motor will hold its own. 

The fallacies which he refutes are:—(1) The inefficiency 
of the starting torque; (2) absence of specd control; (3) 
disturbance, at starting, to voltage of supply ; and (4) low 
power factor. Before dealing with these factors it may be 
well to remark here that the production of an ideal machine 
is largely a commercial question, and a matter of pounds, 


‘shillings and pence; refinement in design may be obtained 


in any system if the cost of the motor be not considered. 
Inefficiency of starting torque has been proved by practical 
experience with induction motors to be a fallacy, and in 
ordinary cases is quite as good as that of shunt-wound 
motors; any value of starting torque within reasonable 
limits, 2.¢., up to two or three times the full-load running 
torque, may be obtained by designing the induction motor 
for the special work for which it is required. In this respect 
it is probably superior, and not inferior, to the shunt-wound 
motor. 

The question of speed control isa matter of importance in 
some special cases, and experience shows that as regard this 
question the action of an induction motor is the same as 
that of a shunt-wound motor when both are supplied with a 
rheostat in the armature circuit, and there is little to choose 
between them. When it is necessary to maintain a constant 
speed—any one outof a number of different speeds— with vary- 
ing torque, the induction motor is usually wound so that tlie 
number of poles may be varied by means of a controller ; for 
higher speeds the number of poles is diminished, aud 
increased when a lower speed is required. To enable the 
shunt-wound motor to work under these conditions, it is 
customary to instal two or more supply circuits of different 
voltages, .., to vary the voltage of supply to obtain tho 
proper working conditions. 

The objection which has been raised against the induc- 
tion motor on account of the disturbance, at starting, 
to the voltage of supply is probably due to the fact that an 
induction motor with a “squirrel-cage” secondary, and 
having, therefore, no moving contacts and no starting 
resistance in the secondary, will, under some conditions, pro- 
duce considerable disturbance if started under load or run 
below speed, since the power factor of such a motor when so 
operated is not so high as that of a motor under rheostatic 
control, although at full speed it may be as high, or higher. 
But induction motors with rheostatic control in the second 
circuit start identically as shunt-wound motors, and produce 
but little more disturbance than they do. This refers, of 
course, to modern induction motors designed to have a 
power factor of 90 per cent. 
that on all systems there will be a momentary disturbance of 
the voltage of supply when a sudden demand is made for 
energy ; but just as it would be absurd to condemn con- 
tinuous-current motors because some engineers recommend a 
separate and distinct source of supply for crane work or 
other intermittent work in which the demand may be both 
sudden and great, to avoid disturbance to the other loads, so 
the objection to the induction motor on these grounds is of 
little moment. 


It must, however, be admitted 
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The power factor of an induction motor being less than 
unity, and in some cases fairly low, has been made the 
bugbear to its introduction. As with other factors, the 
value of the power factor is very largely a question of design 
and suitability of the motor for the work to be done —i. e., 
the size of the motor should be chosen so that it works as 
near full load as possible under average working conditions, 
and there is no doubt that the power factor of an induction 


motor can be controlled within wide limits by careful design. 


American manufacturers now undertake to supply induction 
motors with power factors of 0°9 to 0°92 at full load, and we 
believe that a power factor as high as 0°96 has been realised. 
Furthermore, the power factor has in general nothing to do 
with the efficiency of an induction motor; in fact, it is 
an easy matter to design an induction motor with a low 
power factor and a high efficiency, or vice versa. Then 
again, the customer's meter registers only the true power, so 
that a low-power factor can affect him only as it may affect 
the regulation of the circuit feeding the premises; a low- 
power factor, however, introduces a condition of working 
which the station engineer cannot ignore, since the drop and 
losses in the lines, transformers and generators are greater 
than they would be with unit power factor. There are two 
general cases which may be considered ; («) plants supplying 
a motor load exclusively, and (b) plants operating on a com- 
bined lighting and power service. We shall certainly not be 
unjust if we assume a value of 0'8 for the power factor of 
the induction motor, and for exclusive-power service this 
means that if the motor requires an amount of power repre- 
sented by 100 amperes at a power factor of unity, then the 


amperage fer a power factor of 0:8 will be 100 x or 


1 
0s" 
125 amperes, aud the loss in the lines, transformers, &c., 
correspond to 125 amperes instead of 100 amperes, and the 
efficiency and capacity of the system are thereby impaired. 
For combined lighting and power service the power factor of 


the circuit as a whole is greater than that of the induction. 


motors alone, a8 shown by the following example:—Let us 
suppose that the lighting load is represented by 100 amperes, 
and that if the power factor of the motors were unity, 
that portion of the load would also be 100 amperes. With 
a power 0*8, the motors would require 125 amperes. In fig. 1 


Fic. 1. 


let A B represent the current of 100 amperes required for 
the lamps, and since the power factor of the lighting circuit 
may be taken as unity, the current is in phase with the 
pressure of supply. The current of 125 ampcres for the 
motors, however, lags behind the pressure of supply by an 
angle, the cosine of which equals 08. Let the angle B ac 
denote this angle, and the line A € represents the motor 
current in magnitude und phase. The resultant of A Band Ac 
is A b, the magnitude of which may be found graphically, 
or from the expression— 
A D VGA B)? + (AC)? + 2 (A B) (A €) cos 6 
and its position relatively to a B from the formula 
Ac sin 0 

AB + A Cos 6 

In the case under consideration the resultant current is 
213°6 amperes, and not (125 + 100) or 225 amperes, and 
the resulting power factor 0:936 instead of 0°8. These 
results are not so extravagant as some engineers would make 
out. Of course, the times when the light load is small must 
also be taken into account, but in no case will the power 
factor of the complete circuit be less than 0'8. Mr. Mershon 
also considers the use of synchronous motors and condensers 
as means for raising the value of the power factor, and as he 
points out the use of either makes the system more compli- 


tan a — 
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cated. Commercial condensers cannot at present be con- 
sidered reliable, and it is doubtful whether the introduction 


of synchronous motors can be considered good engineering. 


They muy be utilised as regulators, but they themselves 
require close attention whilst working, and if the field excita- 
tion is not exactly that required for the particular condition 
of working, the resulting disturbing influence may be more 
of a curse than a blessing. The induction motor considered 
as a piece of electrical apparatus has much in its favour and 
little to condemn when the flexibility and adaptability of the 
induction motor are compared with the same qualitics of the 
shunt wound motor for general power service, and we shall 
be surprised if the induction motor has not a great future 
before it. 


CURRENT SPECIFICATIONS. 


— 


LXXII. GRAVE SEND LIGHTING. 


SuMMARY. 


Ertent of Tender.—Eleven sections, comprising the whole plant 
necessary for an electric lighting and dust destructor plant excepting 
buildings. Tenders for one or any number of complete sections will 
be considered. | 

Sistem Proposed.—Three-wire low tension system, with accu- 
mulators for lighting and direct current 500 volts for traction. 

Number and Size of Boilers.—Three of water-tube type to be 
provided, each to be capable of evaporating 6,400 Ibs. of water per 
hour with natural draught from 85° F. One boiler to be specially 
constructed for use with a dust destructor. 

Working Pressure.—135 Ibs. per sq. in. in engine steam chest. 

Superheater.—Superheater to be provided to raise temperature of 
steam to 500° F. 


Economiser.—To be of Carter or other approved type having. 


beating surface equal to 80 of Carter's 6-ft. pipes. 

Water Softener.—One to be provided, capable of reducing the 
hardness in 2,000 gallons of water per hour from 20 per cent. to 
2 per cent. i 

Steam Jynamos.—Three to be provided, each 200 Kw. capacity, 
speed not to exceed 400 revolutions per minute. 

Tupe of Enginc.—Left optional with tenderer. 

Range of Governing.—Not to exceed 24 per cent. when full load 
turned on suddenly. Hand adjustment to be provided. 

Voltage of D'namos.—A shunt machine to give any voltage at 
full load between 470 and 500 volts. A compound machine for 
traction to give 500 volts at all loads. 

Specified Temperature Ilse. Not to exceed 6:5? F. taken 15 
minutes after stopping a six hours’ full load run. If temperature 
rise exceeds 70° F. machine may be totally rejected. 

Balancers and Doosters.—To consist of four machines, two 
balancers and two boosters. Balancers to deal with an out-of- 
balance current of 150 amperes and boosters to raise 100 amperes 
110 volts. Speed of set not to exceed 850 revolutions per minute. 

Traction Booster.—To boost 280 amperes from 500 to 600 volts. 
Speed optional. 

Switchboard.—To be standard type, suitable for combined lighting 
and traction station on the low-tension direct-current system. 

Arc Lainps.—T'wenty-seven 16-hour Brockie-Pell, Crompton-Pochin 
or other approved type of arc lamp to be provided, to be run nine 
in series across 470-volt circuit. ute 

Underground Cables.—To be of type and length specified, laid in 
wood troughing, filled in with bitumen. Insulation to be specially 
prepared paper or other approved material Detail prices to be 
given as required by specification. 

Aeccumulators.—To give 70 amperes for nine hours, or 300 
amperes for one hour voltage at end of discharge not to be less than 
500 volts. 

Travelling Crane. Hand traveller to lift 10 tons suitable for span 
of 38 ft. 

Dust Destructor.—To consist of four cells, each capable of dealing 
with 10 cwt. of ordinary house refuse per hour. 

Date for Completion.—Crane, dust destructor, well and water- 
lifting apparatus in four months; boilers, pipes, steam dynamos, 
boosters and switchboard, in five months; cells, meters, under- 
ground mains and arc lamps, in six months. . 

Penalty for Late Completion.—One per cent. of contract price for 
section late per week. 

Terms of  Payment.—80 per cent. as work proceeds on 
engineer's certificate, 10 per cent. on completion, 10 per cent. at 
end of 12 months. 

Period of Maintenance.—12 months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—None. 

Amount of Surety Demanded.—15 per cent. of tender sum for cach 
section. 

Arbitration Proposals.—See comments below. 

Date for Receipt of Tenders.—July 30th, 1901. 


Mr. W. H. Trentham, M.I.E.E., as consulting electrical 
engineer to the Corporation of Gravesend, is responsible for 
the preparation of this specification. 
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The technical portions are on the whole clear statements 
of what is required. It will be noted, however, that one of 
the three boilers is to have extra large drums to render it 
suitable for use in conjunction with a dust destructor, and 
that while the two ‘ordinary boilers are to be suitable for 
160 Ibs. sy. in. working pressure, this special boiler must be 
capable of working at 180 lbs. sq. in. pressure, 

The fuel economiser is specified to be either of the Carter 
type, or else to have a heating surface equal to that of one 
of their standard sizes. | 

One of the sections provides for the supply of a four-cell 
refuse destructor, each cell of which is specified to be 
capable of dealing with half a ton of ordinary house refuse 
per hour. : 

The steam dynamos are arranged in two sections, the 
engines with combined bedplates forming one section and 
the dynamos with the balancers and boosters another. Three 
200-kw. sets are required, and the specification is very open, 
the limit of speed is to be 400 revolutions per minute, but 


there should be no difficulty in quoting for any of the 


standard types of enclosed engines on the market. The 
dynamos are required to work as shunt machines at full 
load at any voltage between 470 and 500 volts; the com- 
pound winding which is required to render them suitable 
for traction work being arranged to maintain a constant 
pressure of 500 volts at the dynamo terminals. A special 
tramway booster is to be supplied to raise the pressure of the 
current supplied for tramway work from 500 to 600 volts. 

It is stipulated that the contract price for the accumu- 
lators shall include the cost of maintenance for the first two 
years, and a price is to be stated at which the contractor for 
this section will undertake annual maintenance for a further 
period up to 75 per cent. of the specified output. We do 
not approve of the principle of giving one period for main- 
tenance in the general conditions for the whole contract and 
afterwards doubling the period in the case of particular 
sections, particularly when, as in this case, an annual charge 
for maintenance for a further period is to be stated. 

In view of the present congestion of work in the 
engineering trades the periods given for the completion of 
various sections of the work are very short, but it is only 
fair to say that in the clause in the general conditions 
dealing with this subject it is stated that strikes, an 
mavoidable accident to manufacturer's machinery, or other 
cause beyond the reasonable control of the contractor shall 
form legitimate reasons for the extension of the time 
which must elapse before penalty for late completion com- 
mences, 

One clause places the whole of the liability for accidents 
occurring during the carrying out of the work upon the 
respective contractors, and another imposes a curious modi- 
fication of the arbitration clause. It states that if a 
dispute involves a less gum than £100 it shall be decided 
by the engineer without right of appeal, but if the sum 
involved is more than £100 it shall be referred to an inde- 
pendent arbitrator in acoordance with the provisions of the 
1889 Arbitration Act. It is almost needless to say that we 
do not consider such a course of action just. Whether the 
amount involved in any one particular dispute is less or 
more than £100, we hold that it ought to be witbin the 
powers of either party to appeal to an independent judgment, 
and we protest against the attempts constantly made to 
limit this right, and at the same time set up the engineer as 
tole arbiter in cases of dispute. In maintaining the position 
we have taken up, we believe that we are increasing rather 
than the reverse the moral power of the engineer, and that 
the adoption of a perfectly unlimited arbitration clause will 
reduce the actual number of appeals made to its decision in 
possible cases of dispute. 


Glasgow.—The annual dinner of the Tramways and 
Light Railways Association has been fixed for Wednesday, 
September 4th, at the Windsor Hotel, Glasgow. On 8rd 
inst, the Corporation will receive the members of the Engi- 


peering Congress, and a ball has been arranged for the 


bth inst, 


* 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tnoursox & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
end Birmingham, to whom all inquiries should be addressed. 


19,851. “Improvements in or applicable to electric motors and dynamos and 
other like apparatus.“ F. MILLInGTon, July 8th. 

13,881. “ Improvements in induc! ance and induction coils." H. f HOKMAKER 
ani G. P. GrHRING.. July 8th. (Comptete.) 

13,934. The application of an ensmel for insulating or decorating or the 
combination of both to covers and bases of switches, ceiling roses and cut-onts.” 
M. H. GotpsToNE and J. H. Wann. July 9th. 

13940, “System of vacuum tube lighting and dynamo machine for use in 
connection therewith.” W. L. Wise. (The Moore Electrical Company, United 
States.) July 9th. (Complete.) 

13,947. Improvements in and connected with electrical water beaters.” 
H. M. HII. I. July 9th. (Complete.) 

13,956. Improvements in electric railways.“ THe Bnirisn THomson- 
Houston Company, Limiten. (W. B. Potter ard C. D. Clark, United States.) 
July 9th. (Complete.) 

13,957. “Improvements in contro lers for electric motora.” Tur BRITISH 


THoMsox-HovsroN Company, Limitep. (J. B. Lion, United States.) July 9th. 


(Complete.) 

13,958. “Improvements in electric indicating instruments.“ THE BRITISH 
THoMsoN-HovsToN Company, Limtrep (C. D. Haskins, United State.) July 
9th. (Complete.) 

139,984. ‘* Improvements in or relating to electrical storage batteries.“ 
H. K. P. BagHAM. July th. (Complete.) 

18,986. ‘Improvements in electric cables.“ G. G. M. HAnDINGHAM, 


(Felten & Guilleaume, Carlswerk Actien-Gesellschaft, Germany.) July 9th. 

14,049. ''Improvemerts in tiolley heads for electric tramcairs." J. II. F. 
Bare. July 10th. 

14,059. A form of rotary synchronous alternating current motor. G. B. 
BATTEN. July 10th. 

14,086. “Improvements in the construction of electrodes for accun ulator 
batteries and in moulds therefor’ R. J. GULCBER. July 10th. (Cem lete.) 

14.102. Imprevements in electrical indicating apparatus." H. T, HARRISON. 
July 10th. 

14,110. An improved method of automatically regulating the flow of 
liquids, gases, electricity, chemicals and powders.“ W. P. MILES. July llth. 

14,285. “Improvements in cr relating to electric signalling or whistling 
devices.“ S. A. Brown and J. W. Points, July 12th. (Complete.) 

14,236. “Improvements in the working and controlling of electrically-driven 
cars.“ SIEMENS Bros. & Co., Limitep, and A. SIEMENS. July lzth, 

14,9537. “Improvements in and connected with electric arc lamps.” J. 0. 
GIRDLESTONE and C. F. G. THORKELIN, July 12th. 

14,295. Wire guard for electric are lamps.“ J. W. RICHARDS. July 18th. 


14,319. “A new or improved arrangement for producing the voltaic arc be. 


tween metal electrodes." J. von Kowarskr and I. Moseicki. July 18th. 
14,328. ‘Improvements in electrical machines." H. M. Asr. July 18th. 
(Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copics of any of these Specifications may be obtained of Messrs. W. P.'Thompton 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 


21,661. ''Improvements in cut-outs and switches for high potential slectric 
circuits.” The British Thomson-Houston Company, Limited. (E. M. Hewlett.) 
Dated October 80th, 1899. The object is to minimise arcing in high-potential 
circuit breakers. The terminals are enclosed in insulating air-tight tubes, and 
on the formation of the arc the expansion of the contained air blows out the 
moving terminals with great rapidity. In the application of the invention to 
magnetic cut-outs, terminals carry spring contacts adapted to be bridged by 
rods and cross-piece, the rods sliding in insulating tubes. The cross-piece is in 
the form of a piston, and a dash) ot checks the violence of its movement. The 
cross-piece and its contact rods are held up against the action of a spring by a 
pawl engaging with trip mechanism which is operated by the core of the feries 
coil. In hand switches the trip mechanism is operated by a suitable handle, or 
it may be controlled by tbermal sppliances. 9 claims, 


21,662. "'Improvemsats in eleetrie aro lamps and maguets therofor." The 
British Thomson-Hometeu Company, Limited. (d. E. Stevens.) Dated October goth, 
1899. An enclosed arc clutch lamp is provided with an improved lower carbon 
and enclosing globe holder, a means for holding up the upper carbon in 
trimming, and a ventilated differential regulating ironclad solenoid. The 
lower carbon is held by three conical segments which are forced against it in 
opposition to an expanding spring by & conical sleeve in a cup on a supporting 
yoke. The sleeve carries the enclosing globe on packing, and the globe is 
pressed down on the sleeve by a coiled spring in a cap which is screwed on the 
cup. An opening in the yoke, through which the carbons are renewed, is closen 
by a spring-pressed pivoted Pinte: A olutch is carried bya central tube aid 
with the upper carbon is held up during trimming by alatch app.ied by hand; 


‘the latch is weighted to disengage automatically when the tube rites on current 


being supplied to the lamp. The tube is guided in renewable plates, on the 
solenoid bobbin. This bobbin consists of & copper tube and iron ends placed 
on a non-magnetic tube, which is expanded at the ends to hold the parts 
together. A large metal bobbin is held against the upper end by an iron ring 
secured by screws and lugs to the lower end. The upperend and the ring are 
also connected by two iron plates attached by screws. The series and shunt 
coils are wound on ar material in the inner and outer bobbins 
respectively, leaving a space between them, tbrough which and openings 
in the ends air passes to keep the thunt coil cool. The upper end is 
attached to the head of the lamp, which carries notched supports for 
jusulators carrying a coiled wire teries resistance, and bas sockets carrying 
two side tubes supporting the yoke. Above the clutoh the side tubes are con- 
nected by two horizontal plates, separated by an air space. An ovter globe is 
supported by a lower yoke on rcds which slide in the side tubes and are held up 
by a latch. 19 claims. 


„ ts in electric aro lamps." The British *homso:-Korston 
à . T iub rod ) Dated October 80th, 1669. A cluteh consista s 
two quedo jaws, grooved to fit the upper carbon, and pivotted eccentrien ^^ t 
their outer ends between two plates which are clamped on a central regulating 
tube. The regulating tube is attached to a core within series and shunt coils 
acting differentially and to an insulated head, connected by a dash-pot and by u 
helical spring with the top of the lamp frame, part of the weight being thus sup- 
ported. The clutch jaws release the upper carbon when they descend upon a 
stationary plate, but, in order to render this action prompt, an auxiliary shunt 
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solenoid is just previously connected between the lamp terminals by a silver 
contact on the head of the regulating tube descending upon a stationary con- 
tact, and the solenoid then pulls down a core attached to the head. The contact 
is a pin supported by a spring in a socket, and, in case of failure of the lamp, 
permits further descent of the silver contact until this bearson a fixed contact, 
closing a circuit through a resistance across the lamp. The lamp frame consists 
of side pieces formed on & plate and stepped inward twice next the top, where 
they uniteand are screwed on a hanger, a plate being interposed. The steps pro- 
vide for the mounting of a series resistance or induetance as may be required. The 
plate supports the lamp terminals and a short-circniting switch. The sides 
have four internal lugs, to be attached by screws to vertical Jugs on the ends of 
the bobbin of the coils, the upper end of which carries the auxiliary rolenoid. 
The sides have external extensions to fit a casing, and to carry a bridge with 
the contacts. The sides also support tubes carrying the lower carbon holder, 
and containing rods supporting an outer globe. The plate on which the side 
pieces are formed carries a layer of non-conducting material, and a lower plate 
to keep the upper part of the lamp cool. 19 claims. 


21,664. "Improvements im eleotrio aro lampe." The British Thomeon-Housten 
Company, Limited. (C. E. Harthan and G. E. Stevens) Dated October 30th, 1899. 
An arc enclosing globe is held up to a cover plate by packing in a recessed 
bolder, which is partly conical, and rests of metallic bushing in & slot in & yoke. 
The yoke slides vertically. and is held up by springs on screws attached to the 
side tnbes of the lamp. On depressing the yoke the holder can be removed 
laterally from the slot. The yoke is strengthened by an under plate, perforated 
for vertical introduction of an upper carbon after the holder and globe have 
been removed. The lower carbon is clamped by a latera] screw in the holder. 
The cover plate is carried by insulators on sleeves, which elide on the ride 
tubes, and are fixed by ecrews at a height to suit the globe. An outer globe 
is supported by a holder on & screw attached by a lower yoke to rods which 
slide in holes in the screws, and are held up by ordinary means. 11 claims. 


21,666. ''Improvemonte In olectrio arc lamps." The British: Thomson-Houstou 
Company. Limited. (R. Taming Dated October 30th, 1899. The frame consists 
of two plates connected by side pieces and screwed on a non-magnetic tubular 
casting, which i3 made with a shoulder to hold a plate, radial arms to support 
grooved insulating rings, a horizontal part to carry the lamp terininals and a 
switch, and with supporting lugs at the top. Two plates aresecured with inter- 
vening mica insulation to the bottom pla'e of the frame ; one plate carries rods 
anda yoke. The upper part of tbe fraine is enclored by a fixed cylindrical 
casing, With cornices and the lower part by a vertically-sliding casing having an 
open cornice. In trimming, the lower casing is raised and turned so that pro- 
jections on it rest in the upper casing. A white shade or reflector is secured by 
a clamping-ring on the lower casing. The arec-erclosing globe is 
held in a packed groove in the plate by a packed cap which is made of 
metal with an insulating coating, and is screwed on the lower carbon 
holder. The groove in the plate is preferably much deeper than 
the packing, to impede circulation of sir if the globe ceases to fit 
tightly. Preferably no outer globe is used. The lower carbon holder is a 
radially split block, coned externally to fit an aperture in the yoke, so that, 
when drawn down by the cap, it grips the carbon. Screws project from it into 
slots in the yoke to prevent turning. The upper carbon passes through a 
circularly grooyed boss on the plate, and is placed in a holder which slides in 
ihe regulating tube, and contains & spring carrying & projecting insulating 
button to press the body of the holder agninst the tube. Connection with the 
tube is made by a flexible conductor and slip. The tube carries a clutch, a 
dash-pot, and a tapered core within a solennid. Rings support coiled wire 
resistances, part of which may be cut out by a clip consisting of two flat metal 
plates, which are held together by a bolt and nut, and made with a projection 


to prevent the nut from turning; single turns in two adjacent coils are clamped 
between these plates. 20 claims, 


21,666. ‘‘Improvements in automatic cut-outs for rotary electrical converters and 
alternators.” The British Thomson-Houston Company, Limited. (C. P. Stelamatz.) 
Dated October 30th, 1899. Relates to arrangements for cutting out rotary con- 
verters or other apparatus such as alternators, should the speed exceed pre- 
determined limits, magnetic cut-outs being arranged in a tuned local circuit. 
In the arrangement described a converter and coils of magnetic cut-outs which 
are in the eirouit of a battery when a switch is closed. The magnet controlling 
the switch arm is in a tuned circuit on the alternating-current side of the 
apparatus. The circuit includes a suitably-adjusted inductive resistance and 
condenser. On the speed of the apparatus exceeding the limit, the armature is 
attracted, so closing the local circuit through the cut-outs. 6 claims. 


21,667. “improvements in systems of electrical distribution and measurement.” 
The British Thomson-Housten Company, Limited. (C P. Steinmetz.) Dated 
October 30th, 1899. Electric lamps or other consuming apparatus are placed on 
separate constant and night supply wires, with a common return, and to induce 
consumers to remove most of their lamps, &c., from the cons'ant supply wire a 
lower charge is made for energy supplied from the night wire, on which a supply 
is given during limited hours only. The system is especially applicable where 
supply is given from isolated alternating current transformers, the constant 
circuit being connected with a separate transformer which is made small to 
reduce the constant loss in it, and supplied from mains. The night circuit is 
connected with a transformer on mains, one main being connected with a 
generator during limited hours. Motors are supplied at higher pressure than 
the constant circuit, in order that the whole energy supplied may be registered 
at different rates bv an ordinary meter, the field coils of which are in the 
common return, while the armature i3 supplied from the constant circuit. 
Current used on the night circuit is thus supplied at a higher pressure than 
that applied to the meter armature. Or both circuits may be at equal pressure, 
&nd the meter provided with separate fleld colla for the cominon return wire 
and the constant supply wire; the field coils may be provided with several 
terminals for connecting any desired number of turns in circuit. Such methods 
of measuring are claimed generally for any number of circuits. 33 claims. 


21,668. ‘‘improvemeats in alternating current meters. The British Thomson- 
Houston Company. (W. M. Pratt.) Dated October 30th, 1899. An induction motor 
me er is provided with a small electro-magnet in the pressure circuit, acting on 
the rotary part independently of the principle coils, and with an adjacent metal 
ring, which may be adjusted horizontally to neutralise any tendency of the 
rotary part to turn when no energy is being supplied, and to compensate for 
friction when the load is small. The electro-magnet is included in circuit with 
the coil and & large inductance between two mains; adjustment of thering does 
not appreciably affect the constant of the meter. The coil is on a laminated 
core, which is also surrounded by a small closed circuit coil to cause the mag- 
netic flux in it to be in exact quadrature with that in the main current coils, 
when the load is non-inductive. A permanent brake magnet is 1 a flxed 
by screws and a slot. The symmetrically placed coils may be in the principle 
mains of a three -wire single-phase system. The meter is also applicable to: 
any symmetrically loaded system. 6 claims. 


21,669. “improvements in oleotrio meters." The British Thomson-Housten 
Company, Limited. (E. Thomson.) Dated October 80th, 1899. A continuous 
current motor meter having no brake is arranged as shown. Stationary main 
current coils tend to turn a movable coil connected with additional resistance 
between the mains in opposition toa spring,and so that an arm of the coil 
touches a contact. This closes the primary circuit of a motor-generator 
between the mains. The armature is situated ina permanent magnetic field, 
and its speed increases until the proportional secondary current, which passes 
through stationary coils, balances the effect of the main current coils on the 
movable coil. The spring then opens the contact, and the speed of the motor- 

enerator falls off until the effect of the main current again closes the contact, 

hese operations continue, and the motor-generator thus runs at speeds 
varying about a mean proportional to the main current, if the pressure remains 
constant, or to the power supplied, and it: revolutions are registered by a 
counter. 18 claims. 


21,670. '*imprevemente in alternating electrio curreat transformers." The British 
Thomeon-Honston Company, Limited. (A. R. Everest.) Dated October 80th, 1899. 
Relates to transformers having relatively movable coils for maintaining a 
constant current or constant potential. In the arrangement one coil is fixed 
and another 2oil is suspended from one end of a lever which is supported on 
knife edges, On the other end of the lever is a grooved cam-piece to which a 
weight is attached. The cam is slotted, and is fixed in its desired position by a 


bolt. It is preferably arranged so that the weight of the coil opposing repulsion 
lessens as the distance apart of the coils increase. The transformer may be 
fitted in a casing filled with oil. 14 claims. l 


21,720. ''improvements in and relating to switches for electric light.” T, Ball 
and 8. 8. Berry. Dated October 81st, 1899. Tumbler switch adapted for high 
voltages. The contact-lever is forked and is pivoted to the supporting bracket 
and its ends work in recesses in the base, which are separated by a bridge to 
prevent sparking. The bracket is fixed to a projecting part of the base. The 
fixed contacts are connected to the terminals, which are fixed in the recessed 
base by nuts. The porcelain handle is recessed to receive a projection on the 
cross-bar of the lever, and a spring gives the quick break, 1 claim. 


21,742. ''imprevemente in electric railway rall honds.” T. J. MoTighe. Dated 
October 3lst. ate under International Convention, May 24th, 1899. Rail 
bonds with solid terminals and fattened bodies are slit and bent or opened 
out, and may be corrugated to give flexibility. A shoulder is left all round the 
heads and a countersink may be made in the heads to facilitate the spread of 
metal wben they are inserted in the rails. The slit strips may be twisted to an 
angle with the plane of the body. The bond may be made Ly upsetting, 


shaping, flattening and slitting by dies or saws a length of wire or rod. 7 
claims. 


21,777. “improvements in electric conducting sheaths or coverings for articles 
of coramic or 5 materials. D. Szanka and Ganz & Co., Elsengleeserce 
und Masohinon-Fabrike, Aotlengeselischaft. Dated October 31st, 1899. Conductive 
coatings for compressed powder or ceramic articles, such as electric resistances 
are produced by applying iron, nickel, or other metallic powders, or iron or other 
oxides, with a reducing-agent, such as carbon and a binding- material such as 
clay, gypsum, or isinglass, if necessary. The coating material may be ap) lied 
in the form of plates or painted on, or pressed on in the powdered or plastic 
state, in such a way as to unite intimately with the articles, which are alter- 
wards dried or fired. 2 claims. ; : 

2,778. Improvements In electrically eentroiied ^ slevators er lifts.“ 
H. Rowntree. ated October 31st, 1899. Relates to electrically operated and 
controlled lifts in which (1) the cage being at rest at any lending it can be sent 
to any other landing by pre s ng a button at any one landing; (9) once started 
the motion of the cage cannot be arrested or reversed until it bas arrived at the 
landing to which sent; (3) the cage slows down and stops automatically; and (4) 
the cage cannot be operated 80 long as & door at any one of the landings is 
open. This specifleation is too complicated for purposes of abridgment. 59 
claims. 


i 

21,780. ''imprevoments in electric rolays." H.H. Lake. (W. d. Nixon.) Dated 
October 31st, 1899. Relays for use with induction coils are arranged wi h the 
local circuit, including the sounder consist ng of tbe line connected to the two 
relay armatures and either line. The relay armatures are polarised one by the 
primary circuit of the induction coil, and the other by the secondary. In modi- 
fled forms the armature of the first is provided with two pairs of croxs-¢ »nnected 
contacts, and these may be either connected in the primary and secondary 
circuits or both in the primary circuits, the local cireuit being connected toa 


second relay, the polarising-cgil of which is connected to two of the first relay 
contacts. 6 claims. 


21,807. "'improvements in electric massage instruments." L. Cassar and A. N. 
Pierce. Dated October 81st, 1899. Rollers are mounted on a spindle bearing 
in arms on A collar on a hollow neck of & case provided with a handle, A 
vibratory device, consisting of strikers preferably in pairs, is coonected by & 
shank to an arm attached to an armature pivoted toa bracket. A spring on the 
arinature normally makes contact with a screw on an insulated plate, and a 
spring keeps the armature out of contact with the pole-pieves of electro-magnets 
above. Wires from a battery pass down a channel in the handle, and are con- 
nected to the coils and to the plate, and when thecircuit is closed the vibratory 
device vibrates. Clockwork or other mechanism may be used to actuate the 
vibratory device, Electricity is administered along with the rolling and tapping 
action by pressing a button, which completes, through a contact piece, a circuit 
comprising & wire for the plate and a wire leading to the arms, the remaining 
rollers, and the striking part, through connections with the armature and coils, 
serving as electrodes ; or the rollers may be insulated and serve as the elec- 


trodes or strikers; or parts of a striker may be insulated to serve the same 
purpose. 8 claims. 


21,010. ‘‘ improvements in electrical measuring instruments.” H. P. Davie and 
F. Conrad. Dated October 3ist, 1899. Date under International Convention 
April lst. Current meters for use as ampere or voltmeters. Two U-sha 
permanent magnets, fixed parallel, with like poles together, carry two hook 
shaped pole-pieces, the curved parts of which are parallel and at a small 
distance apart. A single magnet may be used. A curved magnetic plate is 
adjustably fixed below the pole-pieces. The magnets carry a_ horizontal 
rectangular frame containing two jewelled pins which support the pivots of & 
light movable frame. This consists mainly of a bobbin preferably stamped 
from one piece of sheet aluminium, to enclose one of the pole-pieces along 


which it is movable. A flat plate balances the movable frame and passes ' 


between the pole-pieces to damp the movements magnetically. The ends of 
the coil wound on the bobbin are connected to the outer ends of two flat spiral 
springs carried by the pins, the outer ends of the springs are attached mechani- 
cally to arins of the movable frame, but insulated therefrom. A pointer 


attached to the movable frame indicates on a curved scale carried by the 
magnets. 8 claims. 


21,877. “improvements in er connected with electric arc lighting.” A. Vosmaer, 
Dated November 1st, 1899. The electrodes are fixed at a few millimetres apart, 
one or both being made of nickel, or nickel alloy, and a small current used at 
high pressure, under which conditions the electrodes are stated to wear 
inappreciably, the end of the nickel electrode becoming coated with oxide from 
which the light is emitted. The second electrode may be of copper. With 
electrodes 3 mm. dis meter, and an alternating current of *1 ampere at 500 volts, 
50 c.r. is obtained. Application to searchlight apparatus is mentioned. The 
provisional specitication described an electrode consisting of a metal tube filled 
with refractory material, such as an alkaline earth or a rare earth. 2 claims. 


21,881. ''Improvemonts in electric Incaadescence lamps.” H. H. Lake. Dated 
November Ist, 1899. Leading-in wires sre made of alloys of iron and nickel, 
and may also contain other metals. A nickel-steel alloy with about 36 per cent. 
of nickel bas a temperature expansion coefficient near y zero, and by adding 
a proper quantity of one metal, preferably nickel, the alloy can be made to bave 
the rame coeficient as any glass used for bulbs. The effect of other metals 
such as chromium or manganese in the alloy may be neutralised by diminishing 
the proportion of nickel if this is large, or increasing it if small. The wire 1s 
enclosed in thin glass, melted at the lowest possible temperature, so that the 
wire does not come in contact with the flame; this may be effected with a bulb 
provided with glass tubes to receive the wires. Or the leading-in wires may con- 


sist of short pieces of platinum brased or soldered between pieces of the nickel 
alloy wire. 2 claims. , 


21,896. “‘imprevements in and relating to the manntactare aad repair of 
Incandescent electric lamps.” F. Fanta. Dated November 2nd, 1999. Filaments 
are flashed, after being mounted permanently in the bulbs, in a stream of 8 
mixture of a hydro-carbon vapour with air, which prevents deposition of carbon 
on the bulb, a photometer being simultaneously applied and the electric 
pressure increased until the lamp gives the desired candle-power at a pressure 
somewhat above that to be applied normally. The mixture may contain 8 to 10 
r cent. of air and be used under a pressure of from 4 to 15 mm., depending on 
e candle-power and resistance of the filaments, the size of the bulbs, and the 
power of the exhausting pump. The mixtuie may be made in a pump drawing 
air and vapour through separate regulating velver, and delivered throogh & ges 
holder, & eating coll, an automatic or other Pressure regulating valve, a stop 
valve and a small tube held in packing and extending tg the upper end of the 
lamp. The tube of the lemp is secured in packing and connected through & 
stop valve and. ue regulating valve with the . pump. 
lamps are repaired by unsealing the uibs and attaching tubes. The bulbs are 
then heated externally while hot afr or oxygenised air is passed through them, 
to burn off the deposit on the bulbs. The old filaments are then flashed in the 


manner above described to the desired candle-power, and the lamps are 


exhausted and sealed, 7 claims. 
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ELECTRIC. v. STEAM RAILWAYS. 


At the meeting of the City and South London Railway 
Company last Friday, Mr. C. Grey Mott stated that thie 
working expenses of our great steam railways for the first 
half of 1901 would be found to be in the neighbourhood of 
70 per cent. of the receipts. He proceeded, with justified 
enthusiasm, to compare that figure with the total working 
expenses of the electric underground railway of which he is 
practically the father. He was able to report that the con- 
tinued efforts which have been made to bring this item 
(which was 79 per cent. when the line started) down 
to a minimum, have been still further successful during this 
half-year, so that the total figure is now only 52°36 per ceht. 
as against 59°36 per cent. in the corresponding period of 1900. 
But in making this comparison, it is necessary to add that 
the City and South London has a heavy burden to bear 
which steam railways have not—we refer, of course, to the 
lifts by which passengers are conveyed from and to the 
surface. The figure of 52°36 per cent. is reduced to 41:25 
per cent., if we deduct the cost of operating these lifts, so 
as to make the comparison more just. We then find the 
figures are 70 per cent. for steam, and 414 per cent. for 
electricity. Such figures as these are ample testimony to the 
economic benefits to be derived from the working of short 
railway lines by electric traction. It may seem hardly 
correct to compare a great trunk line railway with the short 
electric line, but at the same time the heavy capitalisation 
of the deep level line on account of its costly tunnelling 
construction has to be set down as its peculiar disadvantage. 
A more practical and even more interesting comparison of 
working expenses would have been made if those of the 
Central London had been plotted side by side with those of 
the City and South London—the one with its heavy 
American electric locomotives and the other with its light 
English ones, but both bearing the cost of lifts at stations. 

The working expenses of the Waterloo and City electric 
line, on which there are no lifts, are 54°78 per cent. of the 
receipts for the past half-year. 

The C. & S. L. dividend would have been larger this year 
but for the fact that no provision whatever has been made 
during the last 11 years for renewal of plant or depreciation 
funds, The directors should be urged to set this defect 
right as promptly as possible, even without waiting 
for the clearing off of the remainder of the £8,000 which 
represents the cost of renewals recently made, £5,000 of 
which is to be distributed over the next few half years. 


Apart from this feature of the concern, and its dead capital 


sunk under the Thames for the time being, the outlook is 
certainly improving for the world’s pioneer underground 
electric line, and we trust that the hopes which 
have been held out regarding the Islington extension, 
which is to be completed in September, will turn 
out to be justified. For its patient perseverance the com- 
pany deserves any good that may come to it, and we wish it 
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well. It is interesting to remark that when the line is 
opened from Clapham to Islington it will be longer than the 
Central London Railway. The comparative results under 
the new circumstances thus created, should be of even 
greater interest chan any figures now available. 

While referring to this matter, we may add that the 
Parliamentary Committee which has been 
into the whole subject of the London under- 
ground proposals has issued its report. We publish it 
in our other columus this week, and believe that it will be 
found of considerable interest to our readers. 


iuquiring 


A NUMBER of interesting experiments 
in wireless telegraphy have been carried 
out since January, 1900, by the United 
States Weather Bureau, under the direction 
of the chief of the Bureau, Prof. Moore. These experi- 
ments, judging from an account given by Mi. R. A. 
Fessenden in the Electriral World and Engineer, of New 
York, appear to have resulted in many improvements. 
Though in many respects they have been running on parallel 
lines with Marconi’s most recently published experiments, 
yet in a few points they have led to considerable advances, 
even on Marconi's best results. Mr. l'essenden's description 
is hampered by the existence of unpublished patents, and 
consequently we have to take many of his statements on 
trust, as he docs not describe the means by which some of 
his most remarkable results have been obtained, Like 
Marconi, the experimenters at the United States Weather 
Bureau have discovered the importance of reducing the 
damping effect of the radiator, but they have adopted a 
somewhat different method of securing this result. The 
formula for the logarithmic decreinent of the amplitude of 


Wireless Telegraphy 
Experiments in 
America. 


; R 
the electric waves radiated, contains the power — , hence 
1 


4 


the decrement can be reduced by decreasing R or increasing 
t. Marconi has adopted the latter method, but the Weather 
Bureau has adopted the former. The Weather Dureau's 
method has this advautage, that by decreasing the numerator 
they keep the amount of energy radiated the same, and do 
not .change the period, while they make the logarithmic 
decrenient just as small as can be obtained by increasing the 
inductance, whereas by increasing the denominator the 
period is decreased, and also the total amount of energy 
radiated per oscillation. 

Mr, Marconi makes the secondary of his coil equal to the 
height of his sending couductor; Mr. Fessenden, on the 
other hand, makes it equal to twice the height of the 
sending conductor. Two explanations of this difference are 
offered ; first, that Mr. Marconi uses the secondary wound 
in such a manner that the wire really has a longer period 
than if it were straight; second, that he is really working 
with the first overtone. There may be some other cause not 
at present known, but all Mr. Fessenden's experiments seem 
to show that the wave length is really four times the length 
of the vertical conductor, and not twice. Mr. Fessenden's 
experiments show plainly that Mr. Marconi’s remarks on 
Prof. Slaby's work are justificd, since he also found that 
much better results were got by Marconi methods. 

Some interesting experiments were made by the Weather 
Bureau to determine what length of spark gave the maxi- 
mum radiation, An electrical device was invented, which, 
on being applied directly to the sending wire, measured 
directly the amount of energy radiated. A curve was then 
plotted, showing the relation between spark length and 
energy radiated, and it was found that the curve gave a 
sharp bend with a spark about 1 in, in length, aud no 


further increase of radiation could be obtained by lengthening 
the spark. All sorts of induction coils and spark gaps were 
tried without effect, but at length a solution was found, by 
means of which the amount of energy radiated was increased 
16 times, Mr. Fessenden tantalises us by withholding the 
description of this wonderful device, hampered again, no 
doubt, by his unpublished patents, Messages were trans- 
mitted over 50 miles by this radiator, without the adventi- 
tious aid of transformers, inductive devices, &c., recently 
adopted by Marconi. 

Another surprising discovery to be found in the Weather 
Bureau patents (when they are published) is a means by 
which a wire, 1 metre in height, can be made to radiate as 
much energy and of the same period as a wire 100 metres 
high. It has been found necessary to differentiate in form 
between the receiving and sending conductors by giving the 
receiving conductor more inductance and less capacity than 
the sending conductor. The Weather Bureau, as the result 
of their experience, consider Marconi's system of sending 
non-interfering messages by means of syntony to be in 
practice defective, because, by means of an electric device 
analogous to the siren, electric tones of rapidly varying pitch 
can be produced which would render unintelligible all 
syntonised messages in its neighbourhood. This has always 
appeared to us to be a serious objection to syntony asa 
means of transmitting non-interfering messages. The 
American experimenters have discovered several other methods 
of selective signalling not open to the above objection, but 
for any information us to the nature of these devices we have 
still to wait, Considering the sensational nature of the fore- 
cast given by Mr. Fessenden, the publication of the Weather 
Dureau patents will be awaited with great interest by all 
wireless telegraphists. 


Fatality.—4An inquest was held at Greenwich on Monday 
relative to the death of Peter Ewen Wimble, aged 21, 
an assistant. switehman in the employ of the London 
Electrie Supply Corporation, at Stowage Wharf, Deptford, 
who died in the Seamen’s Hospital, Greenwich, on 
Friday from shock following burns caused by an 
electric current. Deceased's stepfather said that he 
saw him in the hospital. Deceased told him that he 
went into the transformer room at the works for a fuse 
tube, and on turning round he missed his footing and 
stumbled. In putting his right hand out to save himself he 
caught hold of a line fuse. Dr. West, house surgeon at the 
hospital, said that deceased was severely burnt about the 
body. He did not, however, at first think it would be a 
fatal case. Death was due to shock. He considered that 
the burns, which were not ordinary, were caused by an 
electric current. Herbert Wentworth, a fellow employe, 
proved seeing a flash in the transformer room and the 
deceased lying on the floor. His clothes were smouldering. 
William John Wilton, a switchman in the employ of the 
Corporation, said that ou July 17th deceased, who was his 
assistant, and himself were engaged in making up test fuses, 


and witness sent him to get a spare fuse tube to replace one 


which he had broken. He had been gone about two 
minutes when witness heard a loud report. On going to 
where deceased was he found his clothes on fire. D 

told him that he stumbled and caught hold of a live fuse. 
Replying to Mr. Owner, H.M. Inspector of Factories, 
witness said that about 10,000 volts were passing through 
the fuse in the transformer. Witness could not account 
for the deceased receiving his injuries unless he fell against 
the rack containing the live fuse and received the shock 
before he broke the tube. The rack was not in a very safe 
place, but witness had not heard complaints regarding it. 
If the transformers had been encased the accident, would not 


have happened, but these could not have been protected 


because of the heat. Witness had never suggested any pro- 
tection. Answering Mr. G. W. Partridge, chief engineer to 
the Corporation, witness said that he had never known 
transformers working at 10,000 volts to be encased. Deceased 


told him that he knew that the transformer wasalive. Clement 


Johnson Barley, superintendent at the works, said at one 
time the transformers were protected, but they were not so 
now. The jury returned a verdict that the deceased died from 
shock following burns produced by an electric current. 
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LONDON UNITED TRAMWAYS. 


(Continued from page 152.) 
Ix the engine room are also located two lighting sets, each 
consisting of a two-crank tandem-compound high-speed 
vertical Belliss engine coupled to a 75-Kw. compound- 
wound direct-current 500-volt. B. T. H. generator, running at 
a speed of 400 revolutions per minute, These provide 


BELLIS-B. T. H. Ligutine SET. 


electric light for the offices, car sheds, and works generally, 
and also provide power for the various motors used in the 
machine shops, &c. | 

There are two 15-K w. boosters for use in connection with 
the rail return. These boosters are motor-driven, and run 
at a speed of about 1,000 revolutions per minute. The 
generator is designed and constructed as a series machine 


The engine room also contains one 250-kw. Westing- 
house rotary converter, similar to those installed in the 
sub-stations. This will either be operated for transforming 
alternating current to direct current, so as to assist in 
supplying power to the lines in the vicinity of the power 
station, or it may be used to assist the three-phase generator 
. e., it may be driven as a direct current motor, generating 
alternating current, which will be stepped up to 5,000 volts 
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CooLINd TOWER. 


and then transmitted and transformed at the sub.stations. 
For operating the rotary converter as a three-phase generator 
in the manner indicated, a separate exciter is provided ; this 
consists of a series generator driven by an induction motor 
connected to the three-phase side of the rotary. This 
arrangement provides a compensating field, and prevents 
variations in the speed of the converter from variations in the 


ROTARY CONVERTER AND BoosTERS'IN POWER STATION. 


for proportional excitation, and, with a current of 300 
amperes, the potential difference across the armature is 50 
Volts, The ficlds of the boosters are connected in circuit 

the outgoing feeders, and the armatures to the track 
"Mum and the negative bus bar, so that the amount of 
beating is proportional to the amount of outgoing current. 
ds " haa regulation a shunt-regulating rheostat is 


load. The transformers used in connection with this machine 
are placed in the engine room basement. 

The condensing 190 ed is located in the engine room, 
and consists of two Wheeler surface condensers, each contain- 
ing 8,200 sq. ft. of cooling surface, and each provided with a 
separate combined air and circulating pump of the vertical 
croes-compound duplex-acting type, with steam cylinders 
8 in, and 15 in. and air and water cylinders 20 in. diameter 
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and 15 in. stroke. The exhaust from the main engines may | 
| either be taken to the condensers or to the atmosphere, passing piping is so arranged that the feed ‘water may be pumped 
through an automatic exhaust valve. The condensers are so from these tanks either through the feed water heater or 
| through the economiser, through both, 
or direct to the boilers, The feed water 
heater, made by the Wheeler Condenser and 
Engineering Company, has a heating surface — 
of 520 sq. ft., the exhanst from the lighting 
engines and the boiler feed pumps being 
available for heating the water. 

The switchhoard is erected at the south 
end of the engine room, upon an ornamental 
gallery 9 ft. from the floor level. It 
consists of white marble panels 7 ft. 6 in, 
high by 2 ft. wide, bolted to angle iron 
frames, there being 27 panels in all. The 
board extends practically the whole width 
of the room, one half being for the direct 
current panels and the other for the three- 
phase panels. The direct-current board 
consists of four railway generator panels, 
two booster panels, eight feeder panels, one 
Board of Trade panel, and one instru- 
ment panel. The high pressure three- 
phase board contains three generator panels, 
and eight feeder panels. 

The switches and bus bars for the high 
pressure system are supported by joists in 
a closed chamber underneath the switch- 
board floor, the switahes being of the oil 
break type, operated by levers on the 

. switchboard. 

In addition to this main switchboard, peia 
there is a lighting switchboard underneath . 
the main gallery, consisting of two lighting 
and two power circuit panels, together with 

two panels for operating the rotary converter above described. | 
The whole of the switch gear was supplied by the B.T.H. Co. ui 

The chimney shaft presents some features of interest. Its i 
total height above ground is 260 ft., with a diameter at the 
top of 10 ft. inside the firebrick lining. The upper, portion 


through the filters into the tanks above the boilers. The 
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CONDENSER AND PUMPS, 


arranged that any one or more of the main or lighting engines 
can be connected to either condenser. . 
Cooling towers are provided for condensation. These 
are of the Barnard twin type, arranged in three sections, 
covering a ground space of 40 ft. x 15 ft., and 38 ft. high, 
with a capacity for 
dealing with 6,000 
H.P. The mats com- 
posing the cooling 
surface consist of 
galvanised iron wire 
netting, and a proper 
system for distribut- 
ing the water over 
these mats is pro- 
vided. Air propellers 
are*provided for each 
section, operated at 
160 revolutions per 
minute by an electro- 
motor in the engine 
room, the shafts ex- 
tending through the 
Pall to the fans. 
The condensing 
apparatus is capable 
of maintaining & 
vacuum of 25 in. 
of mercury under all 
atmospheric con- 


ditions. 1 
{ The basement | 
under the engine : 


room contains nearly 
the whole of the 
steam, exhaust, and 
water piped, together 
with the — hotwell, 
pumps, feed water 
filters, and feed water | | | 
heater. The hotwell, to which the air pump discharge is 


i 
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MAIN SWITCHBOARD GALLERY. 


(200 ft.) of this stack is built of steel plates in rings, 


taken, consists of a cylinder 48.in, in diameter by 96 in. 
long. The feed water is taken from this, and is 
pumped by two motor-driven triplex Wheeler pumps 


securely .lap-jointed and riveted together, and attached to à 
massive baseplate of cast-iron made in segments, the whole 
being held down to the masonry by steel bolts of large 


\ 
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ameter, passing through the masonry to the surface of the 

uid anden hereinafter. mentioned. The top is 

fornished with-an ornamental cap of galvanised steel. 

ET The chimney base below the steel stack has been worked 
- ont in red brick and Portland stone, to correspond withYthe 


Moror DniviNG Fans iN Coorixa Tower. - 


power station. As the main flue, after leaving the econo 
misere, passes to the smoke stack at a height of over 30 ft. 
abore the ground, the space below the entrance of this flue 
is used a8 a store. 

The chief point of interest in the smoke stack lies.in its 
foundation. Borings were made at several points on the 
site, and water was met with at depths varying from 8 to 
10 ft., according to the seasons, &c. The soil was found to 
consist of sand and ballast, with blue clay underlying at 
about 28 ft. below the surface, and while it was decided to 
carry the foundations down to the clay, the method to be 
adopted was not so readily arrived at. | l 

The site most suitable for the stack, and now occupied by 


Pirinc IN BASEMENT. 


sl I5 at the north end of the boiler room, between it and a 
€ a used as a store, with only a few feet between the 
i healed snb-structure and the footings of the two 
5 Was feared that were a solid mass of concrete put 
80 near to these buildings, the necessary pumping 


operations might endanger the stability of the walls, and a 
simple concrete block was for this reason abandoned. Instead, 
a hollow rectangular structure of pitch pine was prepared at 
ground level, tied together in the strongest possible manner 
with bolts and straps, and provided with a cast-iron cutting 
edge. This shoe was filled up with cement concrete, and 
when this was well set the ground inside was removed, so 
that with the aid of the pumping operations the whole might 
gradually subside. A further layer of concrete was then 
filled in, and these operations were repeated until the blue 
clay was reached, when the whole of the lower portion was 
filled up solidly with concrete, so as to equally distribute the 
weight of the superstructure. 


(. be continued.) 


SMORY FURNACES, AND HOW TO AVOID 
| THEM. 


By W. H. BOOTH. 


(Continued from page 169.) 


THE introduction of fire doors—usually unprovided with 
air inlet holes—deprived this furnace of much of its 
excellence, for firemen discover that open, or part-open, doors 
admit air in lumps and destroy the benefit of finely-divided 
air streams such as filter through a heap of coal. | 


Fia. 2. 


The development of the Cornish and Lancashire types 
of boiler made matters worse. In these boilers the 
furnaces were arranged as in fig. 2, and the long dead plate 
of fig. 1 was practically reduced, like the human hibernating 
sac, to a mere rudiment and, for many years, air openings 
in the doors were omitted or negligible in area, but where 
they existed the furnace had a correct form, but was deficient 
in facilities for coking, and there was the double disadvan- 
tage that not only was the crown of the furnace very near 
the fire, but the whole furnace periphery that was nou grate 
surface consisted of cold plates, and the effect of this sur- 
rounding is such that it is only under most favourable con- 
ditions that ‘smokeless combustion is secured, while the 
presence of cross-water tubes in the combustion space beyond 
the bridge is almost sure to cause smoke, These water-cooled 
furnaces are the fault of all the internally fired boilers, and 
the most obvious remedy would be several arches, a a a, of 
firebrick thrown over the fire to ward off the cooling effect 
ofthe plates and endeavour to conserve the temperature of 
the gases. There 18 no evidence to show that such arches 
would be very durable. Certainly, the most refractory clays 
would be necessary. The remedy is, however, worth trying, 
for the cost is low, and if the arches tumble down they merely 
require raking out. 

The locomotive type of furnace, fig. 8, may now be con- 
sidered. Surrounded on all sides muda the 8 with cold 
plate and with ready and direct escape of the gases to the 
tubes, this furnace is bad in principle, for the gases rise 
directly from the fire and pass directly into small cold tubes, 
there is no admixture possible, even when extra air is 
admitted and smoke is inevitable. But as the locomotive 
had a powerfully forced draught a thick fire could be 
carried, and combustion was intense on the grate, and it was 
only its form and its surroundings that made the furnace bad, 


178 


THE ELECTRICAL REVIEW. 


[Vol. 49. No. 1,236, Avavar 2, 1901, 


Could the form be improved the effect of cold plate surround- 
ings could be partly nullified by the high temperature. Some 
genius introduced the brick arch, as outlined in fig. 3. This 
altered the whole complexion of the furnace. It compelled 
all the gases that rose from the fire to travel round the pro- 
jecting brick arch on their way to the tubes. This mixed 


Fic. 3. 


the gases from the whole of the furnace area with air 
admitted by a scoop at the door and the hot arch had a con- 
serving effect on temperature. The space above the arch 
acted as a combustion chamber, and the gases only finally 
reached the tubes after a long journey. With a steam- 
induced powerful draught the locomotive is thus made fairly 
smokeless if its fireman cares to make it so. A study of a 
locomotive fire box with the brick arch will show that the 
conditions of fig. 1 have been fairly complied with. 

A similar chain of reasoning led Broadbent to design his 
smokeless vertical boiler. No boiler is so bad as a smoke 
producer as the plain vertical, for the now obvious reason 
that the products of the furnace rose vertically upwards, 
and escaped directly to the chimney quite unmixed with air 
or amongst themselves (see fig. 4). To remedy this, Broad- 
bent introduced a water table, as per the dotted lines, which, 
though water cooled and so far an undesirable element, did 


put the furnace into proper form, and compelled the gases 
to mix with air admitted at the door, and there was formed 
‘an ignition point, and a space for combination was left above 
the water bridge. 

Vertical boilers have also been improved by hanginz a 
tabular partial disc of fireclay a little over the level of the 
door, so as to give the effect of the Broadbent bridge in a 
better and refractory material. 

With the foregoing standard examples before us the study 
of the water-tube boiler is simplified. As a general rule the 
one idea of water-tube men has been to crowd heat absorbing 
surface upon the fire irrespective of all conditions of com- 
bustion. This is all very well for a coke fire, because tlie 
combustion of coke is complete at the surface of the fire 
itself, or in a short flame, and if not so completcd there is no 
colour to prove the contrary, as when bituminous fuel is used. 
The early water-tube boiler with which I was familiar at one 
time was the so-called Howard safety. This speedily showed 
up its qualities by a series of disastrous pipe rips, and it was 
abandoned, and water tubes fell into disrepute. They came 


back to us from America very crude affairs, largely of cast- 
iron, and apparently only suited to smokeless fuel of the 
well-known Pennsylvania anthracite class. The furnace of 
an ordinary form of water-tube boiler is as in fig. 5. The 
gases rise directly from the furnace and pass between the 
cold pipes. | 

This ends matters as regards the furnace, and we need 
not pursue the gases further. Recognising this fault and 
desiring to make their own boiler suitable for bituminous 
fuels, the Babcock & Wilcox Company brought out their 


Scotch furnace. This furnace is as close an adaptation of 
the furnace of fig. 1 as the water-tube boiler of this type 
is capable of, indeed, it is in some respects superior, 
because, in the first place, the roof over the furnace is 
about half of firebrick, and the major portion of the four 
walls of the combustion chamber is of firebrick. The 
arrangement is roughly as in fig. 6. An additional layer of 
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water-tubes is placed below the regular body of tubes, and 
forms with them a combustion chamber, c. On the new 
row of water-tubes is laid a cover of firebrick, and there 
is a similar layer on the row which forms the roof of the 
combustion chamber. There should be provision for the 
admission of fresh air in fincly divided streams at the 
furnace door. This air and the gases off the fire all sweep 
along together over the length of the furnace and pass into 
the combustion chamber, haviug only been subjected to 
the cooling action of such part of the tubes as is exposed 
in the roof and at the uncovered part where entry to the 
combustion chamber is made. This combustion chamber is 
kept at a clear red heat, and a test of this device made 
with a very badly arranged air admission by a single 
opening 18 in. x 6 in. has shown me that the total smoke 
made during a day of ordinary working was negligible, that, 
in fact, the principle of refractory linings is correct nol in 
theory alone, but in practice. 

Where the arrangement of tubes permits of it, the best 
way of protecting them by firebrick linings is that shown 
in fig. 7, by means of two half-blocks put in place one 


after the other. "When the second half is slid into place 
it locks the first half and iteelf securely, and the whole 
surface of a water-tube may thus be protected. In the 
Weir boiler both the inside furnace walls and the outer 
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ing are all constructed in this manner, the form adopted 
in the Weirgjboiler~jbeing that of fig. 7a, but these 
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formed fireblocks can be so formed, if necessary, as to cover a 
greater portion of the tube surfuce than that shown in 
fig. 7. 


(To be continued.) 


THE LOCAL GOVERNMENT BOARD 
AND LOANS FOR MUNICIPAL ELECTRIC 
UNDERTAKINGS. 


Tur decision of the Loeal Government Board to authorise a 
ban for Tonbridge appears to establish the principle of 
ignoring the decision of the ratepayers, except as expressed 
by a majority of their representatives on the local Council. 
The evidence as to the opinion of the ratepayers which was 
submitted at the local inquiry was absolutely conclusive. 

In the first place, an election for members of the Council, 
lo supply the vacancies occasioned by the annual going out 
of office of one-third of their number, took place in March— 
when the election turned upon the question of the electric 
lighting echeme of the Urban District Council. 

The addresses of the candidates were clear upon the 
subject. “I have come forward,” said one of them, “ to 
oppose the electric supply scheme, and to test the action of 

€ present Council to plunge the town into 80 gigantic an 
undertaking without taking the opinion of the ratepayers on 
the matter,” 

Another said: “I am opposed to the present scheme 
‘+ . . I think the ratepayers should be first consulted 
in the matter,” | 
! À third candidate said: “The present contest is a most 
portant one, as a majority of the existing Council wish to 
on the town a scheme of electric lighting at à cost of 

000 without, asking your opinion, and that to su ply 

rain La of the ee (if they all take it, whioh 
170 ; 

cn f. p eor likely) . . therefore I 

0 candidates were elected; but still stronger 

bn Was presented at, the Inquiry of the feeling in the 

mm. kor à poll of all the ratepayers was taken, with the 

out of a total of 2,300 there were 


For the scheme |. 


Neutral . 


187 
"T 1,878 
ME DD abe 244 


Mee tbe 


m. l1 [i5 


In spite of this conclusive proof of the desire of the town 
to avoid the speculation, the Local Government Board have 
sanctioned the loan, the contracts for plant have been at 
once entered into, and the ratepayers involved in a municipal 
trading undertaking against their declared wish. | 

The action of the Local Government Board appears to be 
based upon the idea that once a provisional order is granted 
to & local authority, they are bound to sanction the provision 
of capital for carrying it out, provided the financial position 
of the town offers sufficient security for repayment of the 
loan, and the engineering scheme and evidence of probable 
demand satisfy them. | : 

The Tonbridge case. proves the necessity for an alteration 
iu the conditions under which provisional orders for elec- 
tricity supply are granted. At present the Board of Trade 
are empowered to grant an order on the application of a 
local authority, without any previous consent of the rate- 
payers, whereas in the case of the promotion of a Bill in 
Parliament, the standing orders require such consent to be 
obtained from a public meeting summoned in accordance 
with the Borough Funds Act, and a poll if demanded 
by a single ratepayer. Why should the procedure differ 
in the case of a provisional order, which has to be confirmed 
by Parliament and becomes an Act ? 

If the ratepayers had the opportunity of deciding ab initio 
‘whether municipal trading in electricity should be under- 
taken at their risk or not, there would at all events be a 
mandate to their representatives, who would be justified in 
their action; but being denied the opportunity of sanction- 
ing the application, they have no control over the action of 
their representatives, if their opinion is to be set at nought 
by the Local Government Board when the crucial question 
is submitted to them of sanctioning the speculation. 

If the Local Government Act provided for all the Coun- 
cillors instead of only one-third being annually elected, the 
Tonbridge ratepayers would have settled the matter last 
March by returning members pledged against the trading 
scheme, but having given such an unmistakable proof of 
their hostility to the proposal, it is remarkable that the 
Local Government Board should have forced the undertaking 
upon them against their will. 

A question might be raised as to whether a provisional 
order, necessarily becoming an Act of Parliament before it is 
operative, does not come within the provisions of the statutes 
requiring the previous consent of the ratepaycrs—before it is 
promoted—but in any case it behoves electors to be more 
alert in protecting themselves from the actions of those who 
so determinedly ignore their expressed wishes—and, when 
the day of election arrives, to sec that only those are sent to 
represent them who respect their views on so important a 
question as trading in electricity supply. | 

The electric supply accounts of several local authorities 
have been issued during the last few weeks, and as object 
lessons, they will not be found pleasant studies for ratepayers 
who are being persuaded or forced into such speculations. 

Take for example the town of Coventry, where the 
municipal trading commenced in November, 1895, The 
results for the fifth year’s operations show an admitted 
deficit for the year of £2,250, the gross profit for the 
year not being sufficient to provide for tlie sinking fund— 
apart altogether from interest on loans, which amounts to 
£2,240—and antiquation or renewal of plant, for which 
another £2,000 should be set aside. 

Another municipal trading account recently issued is that 
of the town of Bedford, where supply commenced in Decem- 
ber, 189, the accounts before us being for the sixth year of 
working. In this case the balance to the debit of net 
revenue account is £911 19s. 4d., but not a penny is pro- 
vided for the depreciation and renewal of plant, which cost 
over £717,000, and at 4 per cent. would amount to upwards of 
£3,000. In the capital account £50 is placed to the credit 
for “sale of dynamo.” It would be interesting to know the 
original cost, say six years ago, of this machine—ag evidence 
of depreciation or antiquation. The publie lighting is 
charged for at 3d. per unit, about one-third of the energy 
sold being used for this purpose, and another sixth to 
supply the sewage and water pumping at Newnham and 
ud Embankment, private consumers paying 43d. per 

There is à balanee of £17,010 4s, 2d; due to the treasurer 
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upon which interest should be charged to the electricity 


supply account. constancy of pressure was as yet, unknown, exactly the same 
Our space only admits of reference to one more account, problem arose, and was met in the same way by an invention 


viz., that of the Corporation of Dewsbury, where the supply of T. E. Gatehouse. Iron is the best material for the 
also commenced in December, 1894. "These accounts are added resistance, owing to its high temperature coefficient 
for the sixth year of trading, and the deficiency admitted is and low cost, but it must be enclosed in an inert gas to 
£257 ; but if a reasonable amount were set aside to cover prevent corrosion. 
depreciation and renewal, the actual loss would exceed The beautiful effects of Nernst lighting were clearly shown, 
£1,800. as well as the facility of manipulation. It was stated that 
Local authorities have been warned by some candid con- platinum was used for the resistances in the smaller lamps, 
sulting engineers that profits may not be expected for the in order to save space, The efficiency was said to be 1:5 to 
first two or three years, although instances are quoted of 1'6 watts per candle, with a life of 200 to 300 hours. The 
favourable results, even for the first year (** Canterbury," suitability of the lamp for high-voltage circuits, and as a 
forsooth, although, as a matter of fact, no profits have been Substitute for the arc lamp, was pointed out, and it was 
realised as yet, if depreciation and renewal of plant be pro- stated that the works of the A.E.G. for the manufacture of 
vided for), but the instances we have quoted are all for five Nernst lamps would be quickly extended, and works started 
or six years’ trading, and they should serve as object lessons in England also. 
to those Councils which are still considering the question The party then proceeded to inspect two of the electricity 
of who shall pioneer the undertaking. works of the A. E. (i., which supply the City of Berlin. 


to recall that in the early days of carbon glow lamps, when 


THE INSTITUTION OF ELECTRICAL 


LONDON UNDERGROUND RAILWAYS. 
ENGINEERS IN GERMANY. 


Report from the Joint. Select Committee of the House of Lords and the 
II. House of Commons. 


ER partaking of licht refreshn rovide srs. 1. Tux Select Committee acpointed to join with a Committee of 
e ES 21 t E erui bius M j d iude : the House of Lords to consider and report :--(1) Whether the lines 

PEDE a) FOR 5 ROE LOSSES EUG ME VIED ASICs NOTOW of route for underground railways in and near London, proposed by 
twice over, with Mr. Alexander Siemens’s health sandwiched 


Bills which have been or may be introduced during the present 
between, the party proceeded by electric tramcars to the Session, are best calculated to afford facilities for present and 


municipal electricity works of tle city of Hanover. The probable future traffic; and, if not, what modifications of those lines 

; AULAE » — of route are desirable; (2) what special provisions, if any, should 
plant installed therein Was supplied by Messrs. Schuckert, be made for the protection of tlie owners: lestves.. and occupiers of 
and was especially interesting on account of the construction 


proporties adjacent to underground railways from possible damage 
of the dynamos, three of which were of the well-known, but and annoyance; (3) what special terms and conditions, if any, as 
now seldom seen, Schuckert flat-ring armature type. In to construction and working should be imposed upon the promoters; 


TJ : x 1. ee (4) whether any, and which, of the schemes proposed by the said 
addition to these there was a modern Schuckert dy nome of Bill should not be proceeded with during the present Session. 
the multipolar drum armature pattern. Two of the machines 


. Have agreed to the following report :— 
were of 400 H.P. and two of 600 H. p. capacity, driven by 2. Looking to the general terms of reference, it appeared to the 
Schichau vertical engines, and feeding a 1104-110 volts Committee that these Bills were not to be considered and dealt 


; r . e with by them as by ordinary Private Bill Committees to whom 
mukitubular type. A large storage invallation is in nee, ECZ eit bave been referred; that the Committee bad not, for 
e ar ; 


3 : . example, to deal with the financial questions that ordinarily arise, 
there being one battery of 1,320 ampere-hours’ capacity, and nor with any special engineering detaile, and only partially and 
four of 670 ampere-hours each. "The regulating. switches indirectly to consider questions of competition. They, therefore, 


: y os called for no evidence upon these points. 
for these batteries are placed at a distance from the switch- JJ of tuit Report the Commie aipha the 
n rap 1 5 1 T map handed in by Sir Alexander Binnie, on bebalf of the London 
n the evening e visilors were entertained in most NOs- 


County Council, of the London Tube Railways, 1901, showing all 
pitable fashion by the city of Hanover with a banquet at lines open to traffic, in progress, authorised and proposed, from 


, f which it will be seen that the needs of considerable areas are 
Kasten’s Hotel; about 400 were present, and MIDONS the unprovided for, specially north of the river in the neighbourhood 
speakers were Herr Tramm, the Stadtholder, Herr Prücker, of Fast and West Ham, and south of the river between Greenwich 
the city electrical engineer, Mr. A. Siemens, Mr. W. II. and Dulwich. "This is possibly accounted for by tbe fact that the 
Massey, and Mr. R. Hammond. d is of such a AME as to make the construction of under- 
à : EI I Ug: . 101 ME MAN und railways very costly. 

Pretty little gilded porcelain insulators were distributed sgh S The E hat had before them 10 Bills proposing lines 
souvenirs by Herr Prücker. The banquet terminated of routes for underground railways in and near London, or exten- 
towards midnight in the hearty singing of “Auld Lang 


sions of already authorised lines. 
Syne,” the British and Germans joining hands in the most 5. The difficulty in dealing with the question of the best routes 


"ol ; , : E. : ; i is greatly increased by the fact that a considerable number of under- 

jovial and d 5 ree 990 e oe d b ni of the ground railways have already been authorised by Parliament; some 

diem and hosts kept up the proceecings until the small of these have not becn commenced, while others have been only 
ours. 


partially constructed. It is obvious that any conclusions as to the 
Early on Monday morning (J une 24th) the party left Han- best lines of route, or modification of the schemes now before Par- 


over for Berlin, and after a brief interval of rest, proceeded to E 5 N 5 9 Ce ros — eg 
the Berlin electricity works of the Allgemeine Elektricitäts- instance, some general points which they suggest should be borne in 
Gesellschaft, in the Louisenstrasse. Here, in the Council 


mind when dealing with this question of routes. | 
Room, practical demonstrations with the Nernst lamp were (a) Underground railways or underground tramways in London 


l i 1 i : and its immediate suburbs, which can be hereafter extended if 
Shen aoo by wa 11 and lucid 3 required, above or below ground, into the country, but from the 
Eng pac ee ee ee termini of which passengers could, for the present, proceed by 
an induction coil, the conversion of the Nernst filament from 


electric surface tramways, omnibuses, and so forth, appear to be 
a non-conductor to a conductor at a certain temperature was the best mode of dealing with the present traffic, and the probable 
aurally demonstrated, and the facility with which the lamps TeQuirements of an increasing population. 


; ze i (b) These underground railways or tramways should run from 
were "lighted" by means of a spirit torch, or blown out wel recognised centres of traffic io other like outre of traffic, or 
by a draught of air, was also shown. The necessity for the 


; i irs : from centres of traffic to districts whence large numbers of people 
use of a resistance having a positive temperature coefficient have to be carried daily to and from their work in London or the 
was explained, on account of the high negative coefficient of Suburbs. 


. . à : (c) It is desirable that Parliament should carefully investigate the 
the filament, and a curious curve illustrating the ratio circumstances under which authorised lines a pply for an extension 
between current and potential difference for the combination 


ade ! oftime. The result of mauy of the authorised railways having 
was shown. From this ib appeared that it was posssible to remained in abeyance for a considerable number of years has ira 
construct a lamp which should give constant candle-power in some cases to prevent VV l 
H . d HL ong the same route. E renewa ereiore, : 
veda wide range of voltage —the oun eng ee owers should not be granted without the most careful consideration 
constant while the pressure varied 20 volts. It is interesting as to the probability of a company, which has already failed to carry 
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out its obligations to the public, being able by an extension of time 
to falfil those obligations within a reasonable period. 

d) The Committee have been informed that the London County 
Council have had difficulty in getting a locus standi to oppose the 
renewal of powers before Parliament because they have not opposed 
the original scheme. , The Committee are of opinion that the 
County Councils and the City Corporation should be granted a 
locus standi in all such cases where they are concerned. 

(e) The underground lines may be worked at the termini on the 

shuttle system, or by means of terminal loops. Which system 
should be adopted in each case is a question for the Parliamentary 
Committee to which the Bill is referred. But while the advan- 
tages to the working of the line by loops are obvious, and in out- 
side districts there can be no objection to them, the Committee 
think that very great caution should be exercised by a Committee 
in sanctioning them in the heart of the City on the ground of the 
large amount of space occupied to the possible exclusion of future 
railways. They have the less hesitation in making this recommen- 
dation as the multiple motor system, by which much time is saved 
in shunting at terminal stations, appears likely to be adopted in 
uture. 
l (f) Confluent junctions inside tubes should be avoided, nor are 
they desirable in the open where the service of trains at the cou- 
verging point is very frequent, since slight detentioñs on one line 
impair the service on both. 

(g) We concur in the recommendations of the Joint Parliamentary 
Committee of 1892 as to the acquisition of wayleaves in the case of 
private property, and in the case of passing under the streets. 

() One of the main objects of underground railways béing to 
relieve traffic in congested places, it is desirable that stations should 
be so constructed as to avoid, as far as possible, the discharge of 
passengers into crowded streets. Interchange stations should, where 
practicable, be placed at all points where underground lines cross 
one another, and should be connected by subways, so as to facilitate 
the passing from one system to another underground. 

7. Damage and annoyance to the owners, lessces, and occupiers 
of properties adjacent to underground railways may occur through 
one or other of the following causes :— 

(1) Subsidence due to construction, especially to the construction 
of a station. 

(2) Vibration due to the working of the railway. 

1. The Committee did not think it desirable to receive evidence 
on the general question of underground railways causing subsidence ; 
they considered that each case of probable or alleged subsidence 
must be judged by the circumstances of the particular case. 

2. The Committee found that a Special Committee (known as 


Lord Rayleigh's Committee) was examining fully into the question 


of vibration, and it was decided, therefore, not to enter upon this 
part of the reference. 

It was, however, thought desirable to have some short statement 
as to the proceedings of Lord Rayleigh's Committee, and at the 
second sitting a memorandum was handed in by the late Sir 
Courtenay Boyle. It concluded with the following statement :— 

“The Committee may, in the meantime, say that from the infor- 
mation already obtained they believe that on new tubular railways, 
under proper conditions, no objectionable amount of vibration need 
be apprehended, but they abstain from a definite recommendation 
until the farther experiments above alluded to are completed.” 

To wait for the final report of Lord Rayleigh's Committee would 
have necessitated considerable delay. As soon, therefore, as the 
eridence and argumenta of counsel were concluded, the Committee 
decided to report upon the other parts of the reference, and to deal 
with the future report of Lord Rayleigh's Committee by the 
following general recommendation, namely :— 

À clause ehould be inserted in every Bill binding the company to 
adopt and give effect to the recommendations, &c., which Lord 
Rayleigh's Committee may make. 

_ As regards a line already authorised, such a clause can be properly 
imposed, if and when application is made to Parliament for an 
extension of time or of works, 

" ids Committee find a want of uniformity in the clauses impos- 
the pon companies an obligation to run trains in the ear! y hours of 
bi hin | for the accommodation of workmen at specified fares ; 
the Mad Act should impose clauses imposing these obligations, aud 
a in the. Central London Railway Act, 1900, with some 

115 1 3 by the representatives of the Corporation of 
icre fha de 155 eg County Council, appear well adapted to 
wate den meg have taken a considerable amount of evidence 
a inis 7775 for the various systems of railway proposed, and 
tages to the t y 2E fares. While there would be obvious advan- 
Nod n E 2 elling public in both these proposals, and they 
ties camiot 1 to the consideration of the various companies, 
as the interests ke aed practical suggestion for their adoption so long 
that the Board sos ved are in various hands, but they recommend 
five or ten of Trade should make a report to Parliament every 

one Pete he He the working of these railways, of their relations 

ne us 5 the reasonableness of the fares charged thereon. 
ting the con a a report, while giving no absolute power 
moral effect in ind uct of the railways, would have a very strong 
their acts nducing the companies to take a reasonable view of 

10 mus to the public 
for idest mile Proceed to report upon the several schemes 
Present session ro T proposed by Bills introduced during the 

l fae m Toute point of view, leaving, a8 abovo 
mentary Committees questions and other details to Parlia- 
e 85 

Ma eres 5805 been referred are as follows: — Central 
23 Islington an dE ye Euston and Hampstead. No. 1 and No. 

uston; King's Road; West and South London 


Junction; City and North-Fast Suburban; North-East London; 
Brompton and Piccadilly Circus; Charing Cross, Hammersmith and 
District ; Piccadilly and City. 

11. The Central London Railway apply for power to make loops 
at each end of their line, so as to enable them to increase} the 
number of trains and thus facilitate traffic. It appears to the 
Committee that there can be no objection to the proposed loop at 
the western end of the line. There is more difficulty with respect 
to the proposed loop at the east end of the line. This Bill may be 
referred to a Parliamentary Committee in the ordinary course, 
subject to the remarks contained in Paragraph 6, Sub-section (e). 

12. Charing Cross, Euston, and Hampstead, No. 1 and No. 2.— 
These Bills may be referred to a Parliamentary Committee in the 
ordinary course. The Committee think that there should be no 
confluent junction on the authorised line. One of the branches 
should join end-on and the other should be connected by an inter- 
change station. There should be no difficulty iu securing thie as 
works of the authorised line have not been commenced. 

13. Islington and Euston.—This Bill may be referred to a 
Parliamentary Committee in the ordinary course. 

14. King's Road.—This Bill may also be referred in the ordinary 
course if interchange stations are provided at Victoria. An extension 
to Putney Bridge would be desirable. 

15. West and South London Junction.—This Bill may also be 
referred in the ordinary course. 

The question has been raised whether there should not be an end-on 
junction with the North-West London, which might involve the 
abandonment of the line between the Marble Arch and Paddington 
Station. On the whole, the Committee think that the proposed scheme 
is the best, as securing the direct through route between Paddington 
and Victoria Stations. 

16. It will be convenient to consider the City and North-East 
Suburban and the North-East London together. 

(a) An extension further north of the North-East London would 
be very desirable, especially in view of the area of land taken by the 
County Council for building purposes The Committee are of 
opinion that the Chingfor@ branch is not wanted if the City and 
North-East Suburban is san@ioncd. 

(^) The Committee consider that that portion of the City and 
North-East Suburban route from the centre of the City along 
Bishopsgate and thence turning to the East to Victoria Park is not 
desirable, and they suggest that (unless engineering difticultics 
prevent it) a better route would be eastward from the centre of the 
City along Leadenhall Street or other streets in like direction, and 
thence in a north-easterly direction to Victoria Park. This would 
prevent the overcrowding of Bishopsgate with tubes, and would 
also bring communication to an overcrowded district of White- 
chapel, which otherwise would remain without these facilities of 
rapid transit. 

(c) Subject to the above remarks, it appears to the Committce 
that both these schemes may be referred in the ordinary course, as 
they both afford great facilities to crowded districts and to districts 
where building is increasing and likely to increase. 

17. Brompton and Piccadilly Circvs, Charing Cross, Hammer- 
smith and District, and Piccadilly and City. 

The Committee are of opinion that there ought to be one through 
line from Hammersmith along Piccadilly to Piccadilly Circus and 
the City. They consider it most desirable that there should be an 
end-on junction between the Hammersmith line and the City and 
Piccadilly at or near Piccadilly Circus. Failing that, the 
alternative junction at Charing Cross should be adopted so as to 
secure a through route. 

18. The Committee, under the circumstances, do not approve the 
proposed extension of the Brompton and Piccadilly Circus line to 
Bloomsbury Square, but if the through line from Hammersmith to 
the City can be secured, an extension to the ' Angel," Islington, 
from Piecadilly Circus, with an interchange station at the latter 
place, would be a useful route, and should receive favourable con- 
sideration. 

19. In the course of their deliberations the Committee have had 
brought under tbeir notice several matters which do not appear to 
lie distinctly within the terms of their reference. Of these the 
most important was the proposal that all these underground rail- 
ways should be subject, within certain limits, to the control of 
a central authority. On this the Committee desire to make the 
following observations :— 

The question of underground railways in London and the suburbs 
and of their working is so complicated, and of such importance, 
from a financial as well as traffic point of view, that the Committee 
arc disposed to agree with the views of the Corporation of London 
and the T.ondon County Council, that in some way there should be 
a more direct control and supervision of all projects for such uuder- 
ground railways. Whether this should be effected by the super- 
vision of some Publie Department as the Board of Trade, or by 
some body like the Light Railways Commission, or by a Joint Com- 
mittee of Members of both Houses of Parliament, appointed at the 
beginning of each Session, to consider all projects affecting the relief 
and distribution of traffic in or near London, i3 a question which 
appears to them to deserve serious consideration. 

20. The railways should be constructed on sound economical 
principles and without undue inflation of capital. It is obvious 
that if dividends are to be paid on intlated capital, fares to produce 
such dividends must be on a scale higher than would be required to 
pay a fair remunerative interest on the moncy expended on the 
works. The Light Railways Act gives power to the local authority 
to construct, or to assist in the construction of light railways, and 
the Committee are of opinion that some such power given to the 
City Corporation and the couuty councils concerned in respect to 
London underground @@ilways would be of the greatest advantage. 
They therefore recommend that the Board of Trade should insert in 
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. each Bill a model clause based upon that in the Light Railways 

Act, with such modifications as may be necessary, giving powers to 
the City Corporation or the county councils in the counties in 
which the railways would be constructed, either to construct, or to 
aid in the construction of the lines. | l 

21. Such powers would enable the Councils to encourage, by 
subsidy or otherwise, the prolongation of railways into districts 
thinly populated, and therefore suitable for the relief of congested 
districts, whereas, in many cases at any rate, a public company 
would not feel justified in extending their line till the population 
became greater. 

22. It has indirectly been brought to the notice of the Committee 
that another system of underground locomotion, namely, that of 
subways or shallow tunnels immediately under the surface of the 
roadways, has been successfully developed, aud is in process of 
further extension, both on the Continent and in America. 

The Committec have heard no evidence with regard to this 
system; but in view of the large amount of capital involved in the 
schemes now before Parliament, and the importance of utilising it 
to the best public advantage, the Committee recommend that an 


early inquiry should be held by the Board of Trade upon this 
system. 


LEGAL. 


BICKNELL v. THE KALGOORLIE ELECTRICAL POWER AND 
LIGHTING CORPORATION. 


Tun case of Bicknell v. the Kalgoorlie Electrical Power and Light- 
ivg Corporation, Limited, on 24th ult., came before the Court of 
Appeal, composed of the Master of the Rolls and Lords Justices 
Vaughan Williams and Stirling, on the application of the plaintiff 
for judgment or new trial on appeal from verdict and judgment 
dated June 13th, 1901, at trial before Mr. Justice Grantham and a 
special jury in the King's Bench Division. 

This was an action brought by the plaintiff, Mr. A. C. Bicknell, 
in which he sued the defendant company for the rectification of its 
register of shareholders by the removal of his name as holder of 
850 shares in the company, and for the return of moneys paid on 
application for shares in the company, on the ground that he had 
been induced to apply for shares in the company owing to the 
alleged misrepresentations in its prospectus. The defence was that 
there had been no misrepresentation, and the company counterclaimed 
for money alleged to be payable by the plaintiff in respect of calls. 
The appellant's case was that in September, 1889, a Mr. Wyman, 
who afterwards became a director of the defendant company, asked 
him to underwrite some shares in the company on the terms of its 
prospectus, promising him 250 deferred shares for doing so. The 
appellant went through the prospectus, and relying upon the state- 
ments contained in it he applied for shares, and was allotted 850. 
The capital of the company was £225,000, divided into 200,000 
preferred shares of £1 each, and 25,000 deferred shares of the same 
value. The company was formed for the purpose of acquiring a 
site in the middle of the mining district of Kalgoorlie, in Western 
Australia, for the purpose of erecting a station for the supply of 
electric power to the towns in the immediate neighbourhood. To 
carry this out, the most important thing was to obtain a suitable site 
for the erection of buildings and machinery ; but this was difficult, 
owing to the fact that the leases in the vicinity granted by the 
Government were mining leases, and it was difficult to obtain 
power to erect buildings on the land, owing to the fact that. mining 
leases only allow the erection of such buildings as are absolutely 
necessary. The prospectus sent to the plaintiff contained a state- 
ment to the effect that a valuable lease had been obtained close to 
the Government railway, near Boulder City, and situated in the 
flat, from which large supplies of water were obtainable, and afford- 
ing ample accommodation for the power house plant and adininistra- 
tion buildings. It also stated that the mining rights over the land 
had been acquired, and that they might be of considerable valuc. 
The appellant's case was that these were mis-statements, and that 
there was no foundation for the statements that a valuable sitc had 
been obtained, or that large supplies of. water were available. His 
case was, that at the time the prospectus was issued in 1889 no site 
of any description had been obtained, and all that was subsequently 
acquired was a mining lease, which was obtained in March, 1900, 
for 21 years. Among the other statements in the prospectus to 
which the appellant objected was one which said that no engineer- 
ing difficulties were likely to be experienced in carrying out the 
scheme. He said that this statement was incorrect, since the water 
in the vicinity being salt, it was necessary to condense it before 
use, and the company had experienced great difficulty in dealing 
with the matter. The appellant having applied for shares on the 
faith of the prospectus, claimed to have his name removed from 
the list of shareholders. The defence relied upon was, that Mr. 
Bicknell bad disentitled himself to ask for relief because of the 
timhe bad allowed to elapse before repudiating the shares. It was 
also submitted that, although ꝓrimd facie an allotment of shares was 
an allotment tothe allottee on the terms of the contract contained 
in the prospectus, the action was not brought by a shareholder to 
whom the directors had issued a prospectus. The appellant's obliga- 
tion arose owing to his having entered into an underwriting agreement, 
which did not primarily commit him to taking any shares at all. If 
ibe appellaut was misled it was by the underwriters, and his real 
remedy was against them and not against the company. The 
defendants' case further was that the statements contained in the 
prospectus contained no misrepresentation. The jury at the trial 


found that the statements in the prospectus were true, and 
judgment was accordingly given for the defendants on the 
claim and counterclaim. Hence the present application of the 
plaintiff. 

Mr. Rufus Isaacs, K.C., and Mr. Edward Clayton appeared for the 
appellant (plaintiff), and Mr. Lawson Walton, K.C., M.P., and Mr. 
J. W. McCarthy for the respondents (defendants). 

The further hearing of the case was continued on 25th and 
26th ult. 

The Master or THE Rotts, in giving judgment, after stating 
the facts and the cause of action, said that when the claim was 
launched the plaintiff claimed damages against the Corporation on 
the ground of fraud. It was clear that it was a claim for damages 
based on fraud, and the allegation was that he had been induced to 
enter into an underwriting agreement by misleading statements in 
the prospectus, and although the plaintiff alternatively asked to have 


his name removed from the register, when the action was brought his 


Lordship had not the slightest doubt in the world that it was an action 
of fraud brought against this company. The case had not proceeded 
far before the allegation of fraud all frittered away, and it had to be 
admitted by the learned counsel who appeared for the plaintiff that 
this gentleman had no case of fraud against the company whatever. 
It was clear frpm the shorthand notes that after the trial had pro- 
ceeded a very short way the claim for fraud was entirely abandoned, 
and no charge of fraud was left to the jury. It was said, on behalf 
of the plaintiff, “ Well, if I cannot prove fraud against the directors 
of this company, at any rate, in the prospectus there were allegations 
which were untrue.” Although it was to be found, on looking at 
the shorthand notes, that many allegations in the prospectus were 
said to be untrue, tlie cage of untruthfulness in the prospectus came 
down to this, viz., that the allegation that a“ valuable site had been 
procured close to the Government Railway in Boulder City" was 
said to be untrue, and upon that ground it was said on bebalf of the 
plaintiff that he was entitled to rescission of the contract and ought 
to have the Register of Shareholders rectified. It was important 
to look at the defence which the company had set up from the very 
first. The defences which the company set up were these :—The 
company, of course, denied and strenuously resisted that there was 


any fraud. That was one defence, and tlic company succeeded on 


that, and, indeed, the charge of fraud was dropped. Another 


defence they set up and insisted upon was that the plaintiff was 


not induced by anything which appeared in the prospectus to 
embark upon the underwriting letter and thus become a share- 
holder in the company. The company raised that dcfence, and 
insisted upon it to the last. The company had also another defence, 
and that was this:—Although they asserted that there was no 
untruth in the prospectus, they alleged that the plaintiff had been 
guilty of larhes, and by his laches and conduct, even if there were 
an untruth in the prospectus, the plaintiff was not entitled to take 
advantage of it and get his name taken off the Register of Share- 
holders. All these defences were insisted upon throughout. His 
Lordship, having dealt with the evidence, said that it scemed to 
him upon the question of inducement that no reasonable jury would 
come to the conclusion that the plaintiff was induced to enter into 
the underwriting contract by any of the statements which were 
alleged to be untrue in the prospectus. When the summing up was 
read and the three questions which were left to the jury, it was 
easy to see what the verdict was that the jury found. His Lord- 
ship had no doubt whatever on the true construction of what took 
place that the jury found a formal verdict for the defendants, and 
so found that the plaintiff was not induced to become a shareholder 
by anytbing in the prospectus; secondly, that there had been 
laches ; and, lastly, that there wasno untruth in tbe prospectus. His 
Lordship did not see that the plaintiff, on any ground, was entitled 
to a new trial, and thought that the appeal should be dismissed 
with costs. D. 

The Lords Justices concurred, and the appeal was accordingly 
dismissed with costs, as also the appeal of the plaintiff in the case 
of White v. the same defendants. 


— — ——— — 


GEIPEL & Lange v. Day. 


His Honor, Judge Lumley Smith, K.C., in the Westminster County 
Court, had before him on Tuesday an action by Messrs. Geipel and 
Lange, electrical engineers, of Westminster, to ſrecover an account 
for electric cable supplied to the defendant, Frank L. Day, said 
to be trading as the Carlton Electrical Company, 10, London 
Street, Paddington. | 

Plaintitfs' case, as put by Mr. Duck woRTH, their counsel, was that 
these goods, to the amount of £12, were supplied upon verbal and 
written orders given in the name of the Carlton Company, and 
signed by Davis, Dagshawe & Clark. 

Frank Louis Day said he had never traded as the Carlton Elec- 
trical Company. That firm had the lower part of the premises, and 
it was owned by a Mr. Davis. He was a cycle maker, and had the 
first floor of the building only. Witness said he left the building 
before these goods were supplied. In cross-examination, he said he 
did not reply to the letter before action, because he thought 
plaintiffs would be sure to find out their mistake. f 

His Honor said this could not be carried further, and gave judg- 
ment for the defendant with costs. 


C. BRIGHT & Co., LiMirED, v. THE River PLATE CONSTRUCTION 
Company, LIMITED. 
Ix the Court of Appeal last week, before Lords Justices Rigby, Collins 


and Romer, the case of C. Bright & Co., Limited, v. The River Plate 
Construction Company was heard on two appeals by the plaintiffs 
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from an order of Mr. Justice Farwell dismissing the actions as 
frivolons and vexatious and as disclosing no reasonable cause of 
action. Mr. Bramwell Davis, K.C., who, with Mr. Stewart Smith, 
appeared in support of the appeals, said that in the second action 


the learned judge had dismissed a motion by the plaintiffs for a 


receiver and for an injunction to restrain dealing with bearer shares 
in a Monte Video tramway company. 

Mr. Uriofx, K. C., who appeared with Mr. Hume Williams, K. C., 
and Mr. McSwinney for the respondents, raised the preliminary 
point that there was an interlocutory appeal with which leave to 
appeal was required, and in this case Jeave had not been asked for 


P : 
and bad not been given. 
Mr. BRAMWELL Davis submitted that the case came within the 


exception of the Acts. 

Their Lordships were of opinion that leave was required, but 
decided to hear the facts of the case in order to decide whether 
Jeave should be given. 

After hearing Mr. Bramwell Davis at some length, without calling 
apon the other side, Lord Justice Riasy said he did not think the 

laintiffs had made out any case, and they would decline to give 
eave to appeal. The application in both appeals was accordingly 
dismissed with costs. 

An application by Mr. C. Bricur for leave to appeal from an 
order of Mr. Justice Farwell in an action he had brought against the 
London snd Brasilian Bank and others was also refused, with costs. 


HOWELLS SIMPLEX ANTI-INDUOTIVE TELEPHONE SYNDICATE, 
LIMITED. 


Tae matter of Howell's Simplex Anti-Inductive Telephone Syndi- 
cate, Limited, was again before Mr. Justice Wright in the Chancery 
Division on Wednesday last week, on a summons by the liquidator 
dealing with the claim of Mr. T. J. Howell, an electrical engineer, 
who alleges that his patents were sold or transferred to the 
syndicate, and that he had had no adequate consideration for them. 
He sought to recover in the liquidation, and the liquidator asked 
for instructions as to dealing with bis claim. 

Mr. Black, who appeared for Mr. Howell, said the latter was an 
electrical engineer, and'although totally bliud he had invented some 
valuable improvements in telephones. He had no capital with 
which to exploit them himself, but he was introduced to a Mr. 
James Gordon McIntosh, and he agreed to receive £600 in cash, 
and one-third of the shares in a syndicate which Mr. McIntosh was 
about to form. McIntosh then entered into a fresh agreement with 
the syndicate to sell to it the patents he had obtained from Mr. 
Howell for £2,500 in cash, and 5,450 ordinary shares. The 
syndicate got Mr. Howell's patent rights for Great Britain and 
shroad, and its capital was £12,000. The syndicate was now 
being voluntarily wound up, and Mr. Howell having failed to get the 
price agreed upon from McIntosh now sought to prove in the 
liquidation. His Lordship, said counsel, on the last cccasion on 
which the matter was before him, said that Mr. Howell had been 
badly treated, and that there might possibly be grounds for formu- 
lating charges of fraud and conspiracy against McIntosh and the 
syndicate. Since that time evidence had been obtained which, to 
his mind, greatly strengthened Mr. Howell's claim, and he put in 
affidavits which he said made the matter clearer, and an agreement 
which established the connection between Mr. Howell and the 
syndicate, and the assignment to the syndicate of his patents. 

Mr. CassxLIs said that on the last hearing the liquidator of the 
syndicate agreed to let Mr. Howell have his patents back for £270, 
the price which they had paid for them, but the liquidator had 
since found that Mr. Howell had attempted to sell the articles aud 
patents which were still in the hands of the company. 

Mr. Brack denied that that was the case. 

His LogpsHtP said he could not go into that. There was no new 
material before him to enable him to come to a different conclusion, 
The assignment was by McIntosh to the syndicate, and there had 
been no consideration as between Howell and the syndicate. He 
thought that Mr. Howell had been a great sufferer by somebody's 
dishonesty, but his application had not bcen strengthened, and 
therefore he must decide against him. The claim would be dis- 
missed with costs. 

Mr. CasseLts remarked that misfeasance proccedings had been 
realy by the liquidator against some of the directors of the 
syndicate. 


J. AMBLEB & Soxs, LIMITED, v. THE Mayor, &c., OF BRADFORD. 


Tms case which bas been before Mr. Justice Joyce in London for 
several days, was taken by the plaintiffs, the owners of mills at 
Bradford, who sought an injunction to restrain the defendants from 
interfering with the natural flow of a beck, or small stream, and 
thereby cansing damage to the plaintiffs’ works. It appeared that 
in 1864 the plaintiffs purchased a large plot of land for the purpose 
of building their mills, and in subsequent years bought other 
property to extend their premises, the lands being situated on both 
sides of a stream, Some time ago the Bradford Corporation erected 
electrical plant in the neighbourhood, and with the object of 
accumulating the water, they put up two sluice gates a little 
distance below the plaintiffs’ mills. The result was that when the 
heary rains came in July last year the water could not get away 
quickly enough, and flooded the plaintiffs’ premises, doing a great 
amount of damage, amounting to, it was said, several thousand 
pounds, The defence substantially was that the damage was done 
by an extraordinary storm which it was impossible to foretell or 
take precautions to prevent, and that consequently the defendants 
were not liable. A great number of witnesses were called on both 
tides. Judgment was reserved. 


PETER PILKINGTON v. YEAKLEY VACUUM HAMMER COMPANY. 


BrronE Mr. Justice Kekewich in the Chancery Division last week, 
plaintiff, of Accrington, claimed an injunction from the defendants 
to restrain them from infringing his patent right in atmospheric 
power hammers, plaintiff having acquired his patent by assignment 
from Mr. Thomas Jameson, the patentee. Defendants admitted the 
infringement, but denied that plaintiff bad any right to the patent, 
as they alleged a prior publication by them of the principle for 
which the patent was granted. At the same time the defendants 
admitted having themselves taken out a patent for the same inven- 
tion at a later period than the patent obtained by Mr. Jameson. 

Mr. Justice Kexrwicn held, without calling witnesses for the 
plaintiff, that the defendants had entirely failed to make out their 
case, and gave a verdict on all points for the plaintiff. He also 
granted a certiticate of the validity of plaintiff's patent. The 
verdict carried costs. 


PARLIAMENTARY COMMITTEES. 


MANCHESTER AND LIVERPOOL ELECTRIC Express RAILWAY. 


On Monday last week the Committee resumed, and Mr. R. C. 
CooPEn, the joint engineer with Mr. Behr for the promoters, was 
recalled, and was questioned by the Chairman regarding the dangers 
of the mono-rail system. Witness submitted that even where the 
centrifugal and the wind forces were both acting on onc aide of the 
car there would be no overturning pressure bearing on the car, but 
only a sliding pressure. He disagreed with the proposition that 
there could be any possibility of derailment through the guide 
wheels being provided with springs. The effect of the centrifugal 
force would be eliminated to a very considerable extent wherever 
there were curves on the line by the fact that the sleepers would bo 
tilted to facilitate the car's passage round the curve. He had made 
allowances for such contingencies as the rails expanding or con- 
tracting. . 

Further witnesses were called on behalf of the Cheshire Lines 
Committee in opposition to the scheme, especially with regard to 
the difficulty of working on the railway to keep the line in order 
while trains were running. 


At the sitting of the Committee on 24th ult. Prof. SHORT, an 
American electrical engineer, stated that in his opinion the scheme 
was visionary and unpractical. He considered that on neither of 
the cars proposed could a sufficient motor be fitted. He believed 
that the weight of the car in motion would cause a depression in the 
rail. It was true that he was iuterested iu the sale of electrical 
plant, but his opposition to the scheme was not based in any way on 
the fear that it would interfere with the sale of his plant. f 

Mr. 8. SELLON stated tbat he had been actua'ly engaged in elec- 
trical traction for years, and was consulting engineer to several 
Corporations. He was chief engineer to the British Electric 
Traction Company, which had 34 millions of money invested in it. 
Having carefully considered the scheme he believed it crude and 
unpractical, and that the importance of having a speed of 110 miles 
au hour had been very much exaggerated. He believed that 
frequent service was more important tban speed. He considered 
that with regard to the suggested scheme the capital expenditure 
was excessive, and it would not be a commercial success. He could 
work a railway on the two-rail system between Liverpool and 
Manchester with a capital expenditure approximately of £200,000 
to give a service of cars every 10 minutes travelling at between 
50 and 60 miles an hour. The great success of electrical tractiou 
had been that a frequent service of cars was given with stoppings 
for the convenience of passengers. 

Evidence was then called as to the punctuality of the train 
service of the Cheshire Lines. l 


At the resumed sitting of the Committee of this Bill on 25th ult. 
further evidence was given in opposition to the scheme. 

Mr. Shaw, who addressed the Committee on behalf of the 
Lancashire and Yorkshire Railway Company, first expressed deep 


regret at the death of Mr. Pope, who had represented the company in 


both Houses. He went on to say that large sums of money had been 
spent by his company in developing and working the trattic between 
Manchester and Liverpool, not only in passenger, but goods trafic 
He was strongly of opinion that it would be a great hardship to 
them, unless an eminent public want was proved for the new line 
that they should be deprived of the advantages of the traffic. 

Mr. Lirrcrr, K. C., for the London and North-Western Railway 
Company and the Cheshire Lines Committee, contended that the 
proposed line was of a very complicated character, aud pointed to 
the failure of the Ballybunion Railway in Ireland. He maintained 
that the scheme, as contemplated by the promoters, was a wild one 
except so far as the Brussels trial was concerned. At the present 
moment there was an adequate service of trains between Manchester 
and Liverpool, and therefore he thought the proposed new system 
was entirely unnecessary, and would, if constructed, prove a tinan- 
cial failure. * 

Mr. BALFOUR Browne, replying for the promoters, said it waa 
unnecessary for the Committee to consider very closcly the details 
of the proposals, for the Board of Trade would not sanction the 
running of the line until it bad been proved to be perfectly safe 
High speed could not be maintained on ordinary railways going 
round curves, but the highest speed would be maintained on this 
line without any danger. The invention was a very simple one, for 


E 
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it merely resolved itself into the fact that the centre of gravity 


was below the top rail. The greatest inventions were simplicity - 


itself, and he contended that that invention being so simple was a 
great scheme, and would revolutionise railway travelling. 
The Comniittee adjourned. 


The Committee sat on 26th ult. and the CHAIRMAN at once pro- 
ceeded to announce their decision. Hesaid the Committee regarded 
the proposal contained in the Bill as being rather in the nature of 
AD experiment on a practical scale of a novel system of locomotion 
and traction than as an ordinary railway Bill. Therefore, as the 
questions before them were conditioned by new factors and new 
considerations, they were necessarily constrained to modify the 
application of some of those principles which ordinarily governed 
the decision of railway Bills. For instance, the competition ques- 
tion practically disappeared. Indeed, and very properly, it had 
hardly been pressed. There was no competition. If the mono-rail 
was started and succeeded up to or nearly up to the poiut claimed 
fur it by the promotera, it would, of course, annex a good deal of 
the express passenger traffic of the existing lines in the neighbour- 
hood, just as the railway absorbed the express coach traffic, aud if it 
succeeded it deserved to do that and would be benefiting the public 
in doing so. If it did not succeed it would not annex the traffic, 
and it would not injure the Cheshire lines. Similarly, in the case 
of an important experiment which might result in great advantage 
1o the public, the Committee was disposed to some exteat to relax 
the severity with which it would ordinarily examine the financial 
prospects of a railway scheme. The moncy for making that experi- 
ment appeared to be forthcoming, but having regard to the sums 
that would inevitably be invested in similar works, should that one 
prove a success, the amount did not seem disproportionately large, 
aud the Committee were not inclined to accept the responsibility 
involved in stitling a promising new departure merely on tbe ground 
of possibly poor returns to the future shareholders. In the present 
galloping evelution of locomotion, new developments of which 
present themselves every month, that would be a reactionary policy. 
Much money would inevitably be expended on experiments 
hefore the ultimate solutions were arrived at. Having 
said so much in those directions, there were on the other side very 
grave considerations which arose from the novel and experimental 
character of the proposal In the ordinary railway Bill, a 
Parliamentary Committee had to trouble itself but little with such 
questions. Oa the other hand, the practice of those rooms extending 
over some 70 years had built up a corpus of provisions, meeting one 
such set of provisions; and on the other haud, the department con- 
cerned had gradually evolved a code of rules, restrictions and 
limitations, enforced hy a most competent system of inspection, 
whith amply provided for the safety of the public in relation to 
railway traflic. But for the purpose of that Bill, the existing Board 
cf Trade railway practice would be of little or no service. The 
Dard of Trade had no established doctrine in relation to such a 
method of construction as that on the table before them. No pre- 
conceived ideas, much less rules, contemplated any one of a dozen 
novel features inherent to that scheme, and what was perbaps even 
more important, on an ordinary railway the Board of Trade 
inspector intervened only after construction. Clearly in the case of 
an entirely new system devoid perhaps of some familiar dangers, 
but beyond question, fraught with large potentialities of new and 
perbaps very serious dangera, the ordinary powers and the depart- 
nient were inadequate. — Although that system might get rid of 
some well-known sources of accident, it had been obvious all along, 
even to the modest intelligeace of the Committee, that in a scheme 
of the novel and unusual character of that proposal, there must 
almost inevitably be novel aud intrinsic dangers aud diflicultics. 
When that view was tentatively suggested to the eminent experts 
for the promoters, they with one accord repudiated and scouted the 
suggestion; they knew of no such potential dangers, they had not 
in fact come before them for the purpose of giving evidence of that 
sort. On the other hand, the advisers of the petitioners suddenly 
woke up to possibilities of resistance which had escaped them in 
another place, and with a fertility of resource most commendable, 
and an ingenuity whoily admirable, they had succeeded in pro- 
ducing, during the last few days, a positive interno of dangers, 
scientiſic and blood curdling, which had greatly comforted the 
Committee. The Committee listened to much suggestive and 
much ingenious evidence as to those possible dangers. They had 
taken a very wide range in their several degrees of gravity. Some 
of them were fairly obvious, others seemed real and serious enough 
in all conscience, while others had been clearly prepared for the 
Committee's consumption. But taken altogether, the Committee 
were satistied that there was a case in the interest of the public 
safety demanding special care and special treatment, and the Com- 
mittee were of opinion that an experiment of that sort, if made at 
all, should be hedged by every reasonable precaution and safeguard 
available, and in certain respects ought to be subjected to conditions 
analogous to light railways. The point he put to Mr. Balfour 
Browne was, in the event of the Committee showing a disposition 
to pass the preamble of the Bill, were the promoters prepared to 
accept, to a certain extent, conditions which seemed suitable to 
the promoters of a novel scheme like that, viz, the position of light 
railway and tramway projects? Were they prepared to insert 
clauses binding them before construction to submit for approval to 
the Board of Trade plans and other details of construction and 
material in respect of permanent way, rolling stock, mode of 
working, electric installation, system of signalling, system of 
braking, and also satisfy the Board of Trade as to their scheme for 
the effectual maintenance of the permanent way and the exclusion 
of the public from trespass on the permanent way? Furthermore, 
were they prepared, at the company’s expense, to conduct, under such 


conditions as the Board might prescribe, experiments which. the 
Board might desire them to make with a view of determining 
whether such approval might properly be given in any of those 
cases? Lastly, they thought that Clause 59 should be so extended 
in relation to the question of electric power to such regulations ag 
the Board might prescribe to ensure the safety of the public and the 
company's servants in relation to electricity. 

Mr. Batrour Browne said that with regard to those statements 
he could, without consulting his clients, at once give a categorical 
answer. They would submit to those conditions withont hesitation. 

The CHAIRMAN: Then by a majority we declare the preamble 
proved. 

Mr. BatFouB Browne said they had practically arranged clauses 
with those persons interested—the railway companies and the 
Cheshire Lines Committee especially—and a short adjournment 
would allow them to bring up the clauses in their agreed form. 

The Committee then adjourned. 

Oa Tuesday the Select Committee sat to dispose of the clauses 
in the Bill, when it was agreed to insert the fullowing clauses to 
carry out the decision of the Committee so that a reasonable pro- 
tection shuuld be secured to the public and tothe servants of the 
company against danger arising from the use of the railway :—(1) 
Three mouths before commencing the construction of the railwag 
the company shall submit for the approval of the Board of Trade 
plans, sections, and other details of their proposals with respect to 
(a) the construction aud materials of the permanent way and pro- 
posed mode of maiutenarce thereof; (V) rolling stock; (c) mode of 
working, including system of sigualli.w ; (4) electric installation; 
(c) system of braking; and , mode of fencing and prevention of 
trespass. 

(2) The Board of Trade may require the company at any time 
during the construction of the railway to conduct at their own expense 
such experiments as that Board may desire to have made with a 
view to determining whether the arranzements of the company in 
respest of matters referred to in this section are satisfactory, and 
the company shall comply with any such requirements before 
opening the railway for the publie conveyance of passengers 

(3° The Board of Trade may make regulations for giving effect to 
all or any of the foregoing provisions of this section, and to 
passengers, and to the servants of the company, all reasonable pro- 
tection agaiust danger arising from the use under tbis Act of 
electrical power on the railway, and for regulating the use of elec- 
trical power. 

(4) The company, or any other company or person using any 
electrical power o ı the railway contrary to the provisions of this 
Act, or to any regulations made by the Board of Trade under this 
section shall, for every such offence, be liable to a penalty not ex- 
ceeding £10, and also, in the case of a continuing offence, to a 
further penalty not exceeding £5 for every day during which such 
offence is coutinued after conviction thereof. 

(5) The provisions of thia section shall be in addition to and not 
ia substitution for any provisions for the protection of the public 
and of passengers and of the servants of the company contained in 
any general Act relating to railways which were applicable to the 
railway and the company. 

Some discussion took place as tu the omission of any definition 
in the Bill as to what was meant by “the use of the railway.” 
Counsel pointed out that if the clause was carried as it stood, the 
promoters would be at liberty to construct the railway if the Board 
of Trade did not intervene within three months after the date of 
submission of plans. : 

The Committee agreed that the words “three months” should be 
omitted, and that with reference to the definition of tbe use of the 
railway no alteration should be made. 

Some further small alterations were made in the clauses, and 
the Bill was ordered to be reported to the House for third reading. 


HENDON TRAMWAYS. 


A SgLECrT Committee of the House of Commons presided over by 
Mr. Jeffreys, on Monday, commenced the consideration of the 
Hendon Tramways Bill. 

Mr. Freeman, K.C., who with Mr. Littler, K.C., and Mr. Clode, 
appeared for the promoters, opened the case. He said’ that tbe Bill 
was one to authorise the construction of certain tramways beginning 
at Golder's Green, Hampstead, going in one direction to Hendon 
and in another to Mutton Brook, on the border line of Finchley. 
At first they intended to continue the line into Finchley, but as the 


local authority would not give their consent, they had been forced 


to drop that part of the Bill. He reminded the Committee that the 
Charing Cross and Hampstead Underground Railways had already 
received powers to construct their line as far as Hampstead, and 
they had promoted the extension to Golder's Green, und if that 
was done, there would then be direct communication between 
Golders Green, Charing Cross and throughout London generally. 
Replying to the Chairman, Mr. Earle, who with Lord Robert 
Cecil, K C., appeared for the Middlesex County Council, said that 
that body opposed the making of the tramway because they said it 
would spoil their larger system which they bad in view. They did 


not dispute that there ought to be a means of traction along the 


road. 

Evidence was then called in support of the Bill, Mr. Page, the 
Chairman of the Works Committee of the Hendon Urban District 
Council, giving it as his opinion that the majority of the residents 
in the neighbourhood would like to see the tramway made. 

By Mr. Earnie: He could not agree that the Middlesex County 
Council had shown themselves anxious to promote a comprehensive 
scheme of light railways in the district. On the contrary, the 


\ 


D „ ansa : 

Lt [ T * 5 
à 5 
. de " x 


ne Ta att anes AAS memes Sad 
Fol 49. No. 1,296, Avovsr 2, 1901.) THE ELECTRICAL REVIEW. 185 
!! pp ̃ oe 


i 


Council had opposed several tramway schemes, but when asked for 
a proposal of their own, were obliged to confess tbat they had not 
ne. 

yir Yerkes gave evidence as to the financial character of the 
promoters, and eaid there was no doubt that there was ample capital 
to carry the undertaking through to a successful issue. He was 
interested in the Charing Cross and Hampstead tube line, which 
had applied ta. Parliament for powers to continue the line through 
Ham to Golder's Green, where it was their intention to join 
it on to the line of tramways from Hendon and Finchley. 

Mr. DavIpsox, C. E., the engineer to the tramway company, said 
that the tramways would be 3 miles 2 chains in length and wholly 
in the district of Hendon. The district now was a purely rural one, 
and he agreed that the fact of tramways going there would be to 
transform it into a suburban district, and eventually it would 
become part of London. It was proposed to run a service of trains 
every five minutes, and they reckoned that the journey, which now 
took an hour, would be accomplished within half an hour by means 
of the new railway and their tramways. Personally, he thought 


thst the scheme would enhance the value of the land and not 


depreciate it. 
The Committee adjourned. 


After hearing evidence in opposition to the scheme, the Com- 
mittee announced that they had unanimously come to the decision 
that the preamble of the Bill was not proved. 


ELECTRIC Ligat PROVISIONAL ORDERS. 


Ox Friday electric light provisional orders Nos. 7, 8, 9, 11 aud 12 
came before the House of Commons Committee on Unopposed Bills, 
and were ordered to be reported for third reading. Full particulars 
of the area covered aad the undertakers have been given from time 
to time in the ELgcTRICAL, Review as the Bills have come before 
the examiner of standing orders. The orders confirmed are in 
respect of the following districts:—Barry, Ampton, Foots Cray, 
Friem Barnet, Isle of Thanet (rural) Newbury, Pudsey, Ross, 
Ronadhay, Royton, Alnwick, Annfield Plain, Benfieldside, Consett, 
Handsworth, Norton, Pickering, St. Austell, Sheldon, Whitley and 
Monkseaton, Bromsgrove, Goole, Ilkley, Lyndhurst, area of 
Midland Electric Corporation for power distribution, Northwood 
aod Ruislip, Rickmansworth, Riston, Great Harwood and Clayton- 
le Moors, Warwick, Lewisham and Penge, Clydebank, Crieff, 
Dalkeith, Dollar, Falkirk, Galashiels, Gourock, Jedburgb, Melrose 
and Oban. "NC 


TRAMWAY PROVISIONAL ORDERS. 


Os Friday Tramway Provisional Orders Confirmation Bill (No. 2), 
which bas already passed through the House of Lorde, was before 
the House of Commons Committee on Unopposed Bills, and was 
vrdered to be reported for third reading. The Bill coutirms Board 
of Trade Tramway Orders to thc Urban District Councils of 
lickdale, Crompton, Royton and Wrexham, the Corporation of 
Swindon, and in respect of the Borough of Leamington. 


CORRESPONDENCE. 


The Shoreditch Dust Destructor. 

Replying to your query by “ Voltmeter,” I should be 
ferfectly willing to express my views on refuse destructors 
and electric generators, upon one condition, viz., that your 
anonymous correspondent (good, bad, or indifferent volt- 
meter as he may be) mentions his real name, so that one 
nay know who they are discussing with; for at present I 
lind my time is very fully occupied in'the making of renew- 
able lamps (which, by the bye, we do not advertise in the 
slitarial column, every time we receive an order for a few 
hundred) to trouble about answering anonymous corre- 
spondence, 


Town Hall, Shoreditch, E.C. 
July 29th, 1901. 


[We cannot break through our rale of treating writers’ 
names in confidence if they prefer anonymity. Would the 
Mayor of Shoreditch vary his statements regarding the 
Shoreditch plant according to the person who asked questions 
Concerning it? We have long been aware that the Mayor of 
Shoreditch was energetically pushing tbe sale of renewable 
limps, which he “ advertises in our editorial colamn ” (his 


H. E. Kershaw, Mayor. 


letter being also written on Shoreditch municipal paper), 


bnt we call to mind that when he ran the dust destructor, 
even that enterprise permitted him to reply to anonymous 
correspondence. We have no doubt that a dozen electrical 


men would be prepared to subscribe their names if thereby 
they could learn from the pen of the managing director of 


the Renewable Lamp Company his very interesting story of tlie 
Shoreditch refuse destructor and its performances, and hia 


latest views regarding the undertaking.—Eps. ELEC. REV.] . 


Forced Draught v. Steam Jet. 


We have read with some interest a letter on p. 54 of 
your issue of July 12th on * Forced Draught o. Steam Jet," 
in which the writer suggested that Mr. Highfield or Mr. 
Wordingham should give further information respecting the 
use of steam in refuse destructors. 

We think the following extract from a report on our 
destructors, made by Lord Kelvin and Prof. Barr, answers 
the questions satisfactorily. 

Trusting this may he of interest to your readers. 

The Horsfall Destructor Company, Limited, 
G. Watson, Managing Director. 
Leeds, July 29th, 1901. 


“ A second important feature in this connection is the use of steam 


jets to produce the forced draught. The steam so used is cou- 
densed by contact with the cold air which it injects, and the water 
thus produced is re-evaporated in contact with the furnace bars, 
keeping down their temperature. In this way the life of the 
furnace bars is greatly increased. A more important function is, 
however, fulfilled by the steam. In coming into contact with the 
incandescent fuel it is decomposed, the hydrogen being freed while 
the oxygen combines with the carbon in the fuel to furm carbon 
monoxide. This decomposition of the water is effected by heat 
abstracted from the lower part of the fire, where it can be of com- 
paratively small value for the cremation of the distillate. The 
“water gas (hydrogen and carbon monoxide) passes upwards to be 


burned by the excess air which it meets with over the fire, thus ` 


serving to increase the temperature which would otberwise exist at 
the mecting of the products of combustion with the gases distilled 
from the raw material. 

The gases next pass through flues, the walls of which are con- 
stantly maintained at a glowing temperature. The effect of the hot 
brickwork was well illustrated by ob-ervations which we made on 


the Bradford plant. In watching, through the open cliukering door 


of acell, the operation of raking forward a charge on to the grate bars, 
dense smoke, as might be expected, was observed ; but on looking 
through a sight hole at the end of the main flue no trace of such 
smoke could be secu issuing from the discharge end of the cell tlue, 
and only the faintest trace of discharge (prob.bly consisting largely, 
if not entirely, of steam) was observable at the chimney top. The 


absence of any hydrocarbons from the products of combustion, as 


shown by the analyses given below of flue gases collected at 
Oldham, may be taken as a further indication of the completeness 
of the destruction of all organic ma'ter iu the plant tested.” 


Station Lighting. 


My attention has been drawn to an article under the above 
heading in. your issue of June 21st, and although the con- 
clusions arrived at by its author aʻe in the main in accordance 
with the latest experience, there is one point to which ex- 
ception must be taken, viz., the denunciation of enclosed 
lamps. He has referred to Ame: ican practice in the matter 
of series lighting, but has omitted to state that at the 
present time in the States more enclosed lamps than open 
ones are being installed, the maj ri'y being for alternating 
current, and immense numbers of second-hand open lamps 
are being offered for sale. The writer may, perhaps, be 
pardoned drawing attention to an article in Eri, World, 
December 5th, in which the relative advantages and cost of 
the two types are discussed at some length. and would add 
that several years’ experience of some hundreds of enclosed 
alternating lamps, both series and parallel, has convinced 
him of the soundness of American practice in this matter.. 

With the lamps referred to no choking coils or traut - 
formers are necessary, the lamp being fed direct from the 


200-volt low pressure maius. 
gt : T. H. Minshall. 
Croydon Electricity. Works. 
July 30fh, 1901. 


Central Station Man's Grievanee, 


I should like to be allowed, through the medium of your 
valuable columns, to call attention to a matter which is of 
the utmost importance to the younger members of the elce- 
trical profession. It is becoming quite a common practice 


among municipal authorities and others who own or. 


command electric lighting and power stations to import into. 
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their works as charge engineers, a type of man totally 
unfitted to occupy such a position. 

I do not intend to waste your valuable space by speaking 
In vague terms on generalities, but will confine my attention 
to cases which have come within the reach of my own 
observation. 

In a lighting station in the North of England, owned by 
a very wealthy corporation, six shift engineers are employed, 
and of this six, no less than four belong to the class of 
marine fitters, to which I have already made reference ; 
one of them told me that before he obtained his present 
position (which was that of charge engineer in the above 
station at 35s. per week), he was at sea, in tlie position of 
engineer, at £15 per month and all found. 

Now, sir, my object in writing this epistle is to call the 
general attention of the electrical profession—and more 
especially that of its younger members—to the fact that this 
usurpation is largely on the increase, and that if steps are 
not immediately taken to stop it, students will soon find 
themselves in such a position as will make them regret the 
day they decided to enter the profession of electrical 
engineering. 

I enclose my card, but beg to subscribe myself— 


Àn Enlightened Student. 


THE B. T. H. NEW WORKS AT RUGBY. 


Trp electrical works of the British Thomson-Houston Company, 
Limited, at Rugby, of which bare mention has been made in our 
columns from time to time, are now go far advanced as to merit a 
more extended review than has been heretofore possible, and we are 
in a position to give our readers a brief outline of what, when com- 
pleted, will of course be an up-to-date works. 

Much care and thought has been spent on laying out the works, 
and the best experience of the Continent and America has been 
drawn upon in pianning them. On account of the inability of the 
contractors to secure building material as promptly as anticipated, 
the works are not in the forward state of completion that it was 
expected they would be by this time. It is now, however, antici- 
pated that, if no unforeseen difficulties arise, work will be begun 
on patterns in about two months' time, and in the machine shop 
by the end of November; the entire works to be in operation in 
six months. 

The works are well situated, on land which was formerly the 
glebe farm, lying north of the L. and N.W. Railway station, and 
west of the Brownsover Hill Road, running north to the historic 
Avon, from which a plentiful supply of water will always be 
available for steam gencrating purposes. 

The site comprises 244 acres, of which 8 acres will be covered by 
roads and buildings, the latter having a total floor-space of 200,000 
aq. ft., most of which is under cover. As extensions of the 
works are required from time to time, the buildings are so 
planned that they can be made without in any way interfering with 
production, so that both extensions and production can be carried on 
simultaneously. The B. T H. Co. have made a private road from the 
Brownsover Road leading into the works. By the side of this road 
a viaduct is built and fenced off, which connects with a siding of 
the London and North-Western Railway. Boththe L. & N.W. and 
the Midland Railways areto be connected with the works by spur 
tracks, so that the facilities for handling material will be ample, the 
canal on the N.E. furnishing more facilities if it is found desirable to 
ship by water. 

The buildings at present completed, but not fully equipped with 
machinery, are the power house, steel stores and smithy, punch and 
annealing shop, office building, gate house, pattern shop, and pattern 
stores. "Those partly completed, and more or less roofed in, are the 
brass foundry, iron foundry, machine shop, the stores, and ware- 
house. 

The construction of these buildings is of steel and brick through- 
out, and they are practically fireproof. On all buildings requiring 
the maximum of overbead light, glass roofs have been erected, 
while large windows in the sides of the buildings give ample side 
light. The artificial light will, of course, be by means of electric 
arc and incandescent lighting. All of the buildings will be heated 
in winter by means of hot air, propelled by powerful blowers, 
which will also, at the same time, provide the necessary ventilation. 
The lavatory accommodations for the operatives are designed on a 
scale to compare most favourably with the best works on the 
Continent or America, there being in allof the shops hot and cold 
water for washing, in addition to which each operative will have & 
locker allotted for keeping clothes, &c., in, experience having 
demonstrated that operatives that are most cleanly in their habite 
are more skilful and careful in their work. 

All the machine tools, which are of the most modern and up-to- 
date English, American, and Continental makes, are to be elec- 
trically-driven, the large tools by direct connection to individual 
motors, and the smaller tools, conveniently grouped, by short lines. 
of shafting. The large 84-in. planers are to be operated by the 
B.T.H. magnetic clutch drive, which permite the motors to con- 


tinuously rotate in one direction, the reversing of the machine 
being accomplished by the magnetic clutch. 

The buildings have been so situated as to have the work pass in 
at one end, and continue through the various operations progres- 
sively, until it reaches the testing department as the finished article, 
with the minimum of handling in its progression through the works, 
In the buildings, where heavy pieces of machinery are to be handled, 
overhead electric travelling cranes, of which there are 11, are to be 
installed, with capacities of from 2 to 40 tons. These are distributed 
a8 follows: — Iron foundry, one 30-ton and two 2-ton cranes; 
machine shop, one 40-ton and three 5-ton cranes; stores and ware- 
house, each one 5-ton crane; steel stores, one 2-ton and one 3-ton 
crane, In the annealing shop & new form of Siemens annealing 
furnace is erected, for which great economy is claimed. 

The office building is the most forward towards completion of all 
the buildings, and will be occupied by the staff in the course of a 
week or so. The next nearest completion is the power house, the 
smoke stack of which is 200 feet high, and partly built of steel, acting 
as a landmark to the surrounding country. 

The steam engine is nearly set up, and generators are also on the 
ground ready for erection, steam being expected to be turned on in 
the course of the next month. 


BUSINESS NOTES. 


Electrical Wares Exported. 


Werk Enpina Jory 31st, 1900. WEEK ENDING JULY 30TH, 1901. 
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Annual Outings.—Messrs. Perry & Co., of 17, Grafton 
Street, W., had their annual out ing on Saturday last, and journeyed 
to Windsor, some by bicycle and others by rail. Luncheon was 
served at the hotel, the chair being taken by Mr. Pitt (manager), 
and vice-chair by Mr. Bridgeman. An enjoyable drive was after- 
wards arranged to Burnham Beeches, where tea was taken. 

Last Saturday weck the first annual excursion of the employés of 
the Renewable Electric Lamp Company, Limited, took place at 
Southend-on-Sea. The company consisted of over 100 of the 
employés and some of the staff. 


Bankruptcy Proceedings. — The creditors of Chas. 
Alfred Church, manufacturing electrical engineer and builders 
merchant, trading as H. Conolly & Co., at Hampstead Road, met last 
Friday at the London Bankruptcy Court, when an adjournment of a 
fortnight was agreed to with a view to the debtor's friends coming 
forward with a proposal to pay the creditors 20s. in the £ and 4 per 
cent. interest on the amount of their claims. The debtor denies 
that he is insolvent, and states that whilst he only owes about 
£2,500, his estate is worth £12,000 at the least. 


Books Received.—* An Introduction to the Practical 


Use of Logarithms,” by F. Glanville Taylor. London: Longmans, 
Green & Co., 1901. 1s. 6d. 


“ Great Eastern Railway Company's Tourist Guide to the Con- 
tinent," edited by Percy Lindley. London: 30, Fleet Street. 6d. 
Brunswick Lamps.—We understand that the DM 


wick Electric Lamp Company bas commenced the manufacture 
high efficiency incandescent lampe for high and low voltage s$ 
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works which have been established at Hoxton, N. The head offices 
are at 39, Victoria Street, S. W. A list has been issued by the com- 
pany. A diagram of test shows the 16-c.p. lamp burning only 
$7 watte per candle for about the first 200 hours, this increasing 
to 37 watts at the end of 1,000 hours with a candle-power of just 


over 11. ` 


Catalogues and Lists. —Messrs. G. Clark & Sons, iron- 
founders, of Shipley, have placed before us an illustrated catalogue 
of their specialities in feeder boxes, house services, with internal 
fittings, &c. It is about five years since the firm decided to lay 
down special plant for doing electrical ironfoundry work, and they 
se now supplying many of the leading contractors and municipal 
electrica] undertakings in the kingdom. Views of the different 
departments of the works are given in the cafalogue. A special 
feature is made of the firm's system of distribution for concentric 
mains each box being shown complete with fittings as in actual 
use. The list contains outline drawings of feeder boxes, two to 
seven-way mains disconnecting boxes, pilot wires distributore, fuse 
and cut-out boxes, tramway feeder and junction boxes. The book 
is very neatly arranged, and we have no doubt will be of service 
to engineers connected with electricity undertakings. 

Mesars. A. G. Beaver & Co., Limited, have sent us a sheet show- 
ing a few of their designs of electrical fittings in art metal work. 

* Electric Light and Power ” is the title of a brochure which has 
inst been bronght out by. Messrs. Johnson & Phillips, bringing before 
the trade notice of some of the work executed by them in different 
parts of the world. The firm claim to be in an exceptional position 
for carrying out from beginning to end all the work embraced in 
both lighting and power schemes. Photographic illustrations are 
given of some of the stations equipped with J. & P. plant, these 
including Blackheath, Newington, Amberley Road, Regent’s Park, 
Hong Kong, Tunbridge Wells, Bedford, and so on. In electric 
power work, both continuous and polyphase machinery is repre- 
sented, showing the application of motor driving to gold mining 
operations, also pumping, steel works machinery, &c. The list 
should be interesting to customers of the firm and to others who 
may contemplate putting down new installations. 

Messrs. Wallach Bros., of Gracechurch Street, E.C., have sent us a 
copy of their Section H. list of novelties such as Evertrusty " 
drills, safety boiler alarms, oil filters, metallic tubing, lifting jacks, 
tschometers, belting, &. 

Dick's Asbestos Company send us a circular of their Eagle non- 
eondacting cement, for covering boilers, pipes, &c., also their 
asbestos non-conducting covering and asbestos lagging. 

The July list of the International Electric Company shows their 
motor fans, insulation testing set, thousand-mile transmitter, 
miner's lamp, and h.v. fittings. 

_ A pamphlet on “The Progress of Natural Ventilation has been 
issued by Messrs. Robert Boyle & Son, Limited, of Holborn Viaduct, 
with reference to their system. 

We have before us an excellent set of catalogues which have been 
received from Messrs. Frank Suter & Co., Limited, of Berners 
Street, W. They are devoted to illustrated descriptions of 
“Helios” electrical machinery and apparatus, which are about to 
be well brought before tramway and other electrical men in this 
country, The present five lists are only a few out of a batch of 
"Helios" catalogues which are now in course of preparation. 
No. Ie isdevoted to overhead material for tramways, No. IIo to the 
type B.M. brake releasing magnet, No. III. to resistances, regu- 


atom and controllers of various types, No. IIIA to controllers of 


the RW.S. type, while No. IVc. describes the Helios continuous 
current enclosed type motors for traction and other work. Useful 
and instructive diagrams accompany the letterpress, and prices are 
iven of most of the machinery and apparatus detailed. The later 
lists to which we have referred will deal among other things with 
three-phase motors, generators and transformers, tramcars aud 
tramcar equipment, arc lamps, cut-outs, switches, multipolar 
machines, switch gear, &c. We have said sufficient to indicate to 
electrical engineers that the lists will be worthy of their study. 


Church Lighting.—St. Andrew's Church, West Kensing- 
ton, is being electrically lighted by Mr. Fred Satchwell, M. I. E. E., of 
Broadway, Walham Green. The fittings are designed by him, and 
are in wrought-iron; and the screen is also to be most elaborately 


lighted. 


Dast Destruetors,—]t is reported that experiments 
made ín Zurich with English, German and French refuse destroyers 
proved the superiority of the English, and as a consequence large 

have been given to a London firm. 


Uk. The directors of the St. Helens Cable Company, 
ae Warrington, ask us to state with reference to the fire 
wis took place at their works on July 26th, that no damage has 

0 done to the machinery, and that work will be resumed 


immediately the fire i 
rimi e insurance people have completed their 


Holidays, — Messrs, Belliss & Morcom, Limited, 


un aunee that their works will be closed during Bank Holiday week 
until August 12th. . 


2 olea.—The Timber News of Liverpool says that the 
on ris States Department of Agriculture recently issued a report 
which iter h, telephone and electric light and power poles, from 
wa appears that the timbers most used for these purposes are 
sboat 10 white cedar, and red juniper. Their life in the ground is 
wom 5 so that every decade sees one generation of poles 
the pel and another cut to replace it. The total, including 

potes required for new lines, is therefore very large, the tele- 


graph lines of the country requiring nearly 600,000 poles annually, 
at a cort of about £250,000, and the telephone and electric car 
lines and light systems, it is estimated, use as many more. At the 
present time the price of poles for such uses varies greatly, ranging 
from 4s.to £10 each; but with the ever inoreasing demand the 
natural supply will run low, and then, says report, higher prices 
will prevail. | 


Royal Assent.—The following Acts have received the 
Royal assent :— 


Electric Lighting Order Confirmation Acta, 1901, Nos. 1, 5, 6 and 10. 

Notting Hill Electric Lighting Act, 1991, 

King's Norton and Northfield Urban District Tramways Aot, 1901. 

Rexley Tramways Act, 1901. 

Cleveland and Durham County E'ectric Power Act, 1901. 

Yorkshire Electric Power Act, 1901. 

Derbyshire and Nottinghamshire Electric Power Act, 1901, 

Metropolitan Railway Act, 1901. 

Shannon Water and Electric Power Act, 1901. 

Smoke Prosecutions.—At Westminster last week, says 
the Times, the Westminster Electric Supply Company were sum- 
moned by the City Council for failing to comply with the notice 
requiring them to abate a nuisance caused by black smoke issuing 
from their chimney shaft. Mr. Strutt supported the summons. 
Mr. Fowler, for the defence, submitted that for black smoke to 
issue 14 minutes intermittently in one day was not a nuisance. On 
the day in question a boiler broke down through one of the tubes 
bursting, and the engineer had to start another. During the brief 
time thus occupied it was impossible to prevent black smoke from 
issuing. Mr. Sheil said be could not accept that. If it had been 
shown that there was black smoke on one day only, aud that this 
was due to an accidental circumstance, it might have affected his 
decision. There would be a fine of £10 and 2s. costa. 

Mr. Sheil’s magisterial hand also came down equally heavily upon 
Messrs. Mowlem & Bart, of Grosvenor Wharf. It was contended 
for the defence that the black smoke issued during the process of 
testing a smoke-consuming apparatus, but Mr. Sheil said that was 
no defence whatever, and he imposed a fine of £10 and 2s. costs. 


Trade Aunouncements.—Electromotors, Limited, Open- 
shaw, Manchester, have opened a London office at Cornwall 
Buildings, 35, Queen Victoria Street, and have appointed Mr. 
G. H. Congdon their sole representative for London and district. 

The Accumulator Industries, Limited, notify that their registered 
offices have been transferred to the works premises at Maybury, 
Woking, Surrey. The London offices remain as heretofore, 14, 
Silver Street, Bloomsbury, W.C. 


ELECTRIC LIGHT AND POWER NOTES. 


Amble.— The D.C. has received notice from the 
Northera Counties Electricity Supply Company, Limited, of ita 
iutention to apply for powers to supply electricity within the 
district of Amble. 


Ashington.—The Northern Counties Electricity Supply 
Company bas given notice of its intention to apply for a prov. order 
for power to supply electricity in the Ashington district. 


Birmingham.—Important work is outlined in the last 
report of the Electric Supply Committee. It states that owing to 
the necessity of making provision for the future development of 
the department, and in view of the probable need for electrical 
energy for tramway purposes, the Committee purchased the site of 
the old Birmingham General Hospital, at £23,000, for a generating 
station. If the ordinary growth of the output continues within the 
area at present supplied, the existing stations at Water Street and 
Dale End will be working at their full capacity by the end of 1903, 
and auy extension of the supply, independently of tramway require- 
ments, must therefore be provided for from the new station. The 
Committee have been informed by the Tramways Committee that it 
is expected that electrical energy will be required to work about 13 
miles of tramway route by January Ist, 1904, and a further 39 miles 
by January 1st, 1907. The Committee instructed their engineer to 
prepare plans and to report upon the equipment of a generating 
Btation on the old hospital site, Summer Lane, 80 as to meet the 
requirements of the tramways department and the probable exten- 
sion of lighting in the near future. They were informed by him 
that the erection of a sufficient power station aud the instalment of 
the machinery would take at least two years. There was, there- 
fore, no time for delay in going into the matter. The site upon 
which it is proposed to erect the necessary buildings has an area of 
19,409 square yards, and the ultimate cost of the works when the 
site is fully utilised is estimated as follows:—Twelve combined 
engines and dynamos, £79,500; boilers and economisers, £24,000; 
condensing apparatus, including pumps and exhaust pipes, and pipe 
connections between canal and pumps, £8,860; steam piping, feed 
connections, and exhaust arrangements in engine room, £12,000 ; 
coal-handling plant, £6,300; water tanks and water-softening 
plant, £6,100; switchboards, balancers, transformers, and accumu- 
lators, £22,300; crane, £1,400; main buildings, including shedding 
over canal, cooling tanks, &c., £74,500; architect's commission and 
clerk of works’ salary, £4,200; total, £239,220. The whole of the 
plant with which the station will ultimately be equipped will not 
be required for sume years. For the present it is only proposed to 
provide for 5,000 H.P., which will supply the necessary energy for 
the tramway system, aud for an extension of lighting mains, a is 
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be required, to the extent of about 15 miles. The supply of out- 
lying districts, such as Harborne and Bristol Road, will require to 
be supplemented by subsidiary stations. The engineer estimates 
the cost of laying the new mains and of the subsidiary power 
stations at £75,000. To properly work the generating station it 
will be necessary to practically complete the scheme of buildings, 
but the machinery can be put down from time to time as needed, 
and four sets of engines, one-fourth of the boiler equipmeut, and a 
p: rtion of the condersing p'ant will be sufficient as a first instal- 
meut of the work. The cost of this werk is estimated at £128,890. 
In order to admit of the Corporation being iu a position to work 
tramways by the beginning of 1'04, the equipment cf the station 
must be commenced at tbe earliest possible date, and the Committee 
recommei.d that the Council authorise the carrying out of the first 
instalment of the work at a cost of £128,890, and the laying of the 
mains referred to, and the construction of the subsidiary stations, at 


a cost of £75,000. The matter was to come before the Ccurcil on 
Tuesday. 


Brighouse.—The Corporation has received a report 
prepared by Messrs. Lacey, Clirehugh & Sillar on the present 
position of the electric lighting undertaking. 


Bristel.—The statement of accounts of the electrical 
undertaking for the year ending March 25th last shows that the 
number of consumers on March 25th, 1901, was 1,507, being an 
iucrease of 292 during the year. The total connections to the mains 
are equivalent to 119,615 30-watt lamps, ax compared with 91,117 at 
the corresponding period of last year. The number of units sold 
was 2,191,559, being an increase of 379,048. The use of electric 
motive power has more than doubled during the year. The gross 
receipts amounted to £37,398 83, aud the gross expenditure to 
£25,725 19s Sd., leaving a gross profit of £11,672 88. 4d. available 
towards payment cf interest, £7,327 58. 8d. ; repayment of money 
borrowed, £6,811 11s. 7d.; Avonbauk preliminary expenses, £90 
118. 3d.—£14,229 8s. Gd. The credit balance at the commencement 
of the year was £3,062 2s. 9d., which has met the deficiency on this 
year’s working of £2,557 Us. 2d., and left a balance to carry forward 
to next year's accounts of £505 3s. 7d. The deficiency on the years 
accounts is attributable to the lirgcly increased price of coal during 
the year (this item alone has increased. the cost of generation by 
over £4,000), to the interest and contribution to the redemption 
fund for the unremunerative capital at Avonbauk, amounting to 
upwards of £900, and to the management expenses being high, on 
accom of tbe sa'aries of mewbers of the staff engaged almost 
exclusively on new works, being charged to revenue The following 
statement exhibits the financial position of the undertaking on 
March 25th, 1901: Total capital expeuditure, £299,259 Lis. 6d. ; 
mortgage debt, £283,014 10s. 5d. ; less paid off or set aside, £36,921 
lls. 7d.—£246,092 183. 10d. Balance at credit of reserve fund, 
£5,000 ; balance at credit of depreciation account, £1,390 3s. 1d. 


| Brynmawr.—The D.C. has received notice that the 
Electric Supply Corporation, Limited, intend applying during the 

next session of Parliament for a prov. order, under the Electric 
Lighting Acts, for powers within the district. 

Burnley.—A L. G. B. inquiry was held at Burnley lat 
weck into an application by the Curporatiou for sanctiou to a loan 
of £11,000 for electric lighting. It was stated that tbe Corporation 
intended to enlarge the present electric ligbtiug station. 


Buxton.— The U.D.C. havhig applied for sinction to 
borrow £25,070 for purposes of electric lighting, Mr. M. K. North, 
L.G.B. inspector, held au inquiry last week. Mr. Calvert, electrical 
engineer, said tbat last season, with 4,500 lamps connected, they bad 
n load of 126 KW; they had now a load of 285 KW. He impressed 
upon them the urgency of immediately installing new machinery. 
There was no opposition, The eletric lighting works, opened 
abont a year ago, have already had close upon £25,000 spent upon 
them. 


Croydon and Depreciation.—The conditions under 
which the electricity supply of the borough was taken in hand are 
familiar to readers of the ELECTRICAL Review. It is important 
to quote the following remarks which are made regarding the 
department by Mr. Frauk Brown in his 1eport on his audit of the 
borough accounts :— 

, "Nothiug has been charged against this department for tbe 
clerical and other work done at the Town Hall. A sum of 47,500 
has been transferred from the debtor of the revenue account to the 
creditor of the general district rate account, £5,385 12s. 10d. being 
for interest, and £2,114 7s 2d. as a sinking fund. I would point 
out that these are arbitrary amouuts. Further, I would bring 
Lefore your notice that while there is no legal necessity to charge 
against profits more than interest charges and sinking fund instal- 
ments, yet I thiuk the burgesses should bave brought before them 
most clearly that, in my opinion, the depreciation is very much 
greater than the amount of the sinking fund, aud that if instead of 
the electric lighting being a Corporation department, it had been a 
company baving the privilege of borrowing money at, say, 3 per 
cent., the trading would, in my opinion, after writing off sufficient 
depreciation, show a heavy loss.” 

He alsorcfersto the tramway accounts in connection with the 
interest received or due from the British Hlectrie Traction Com- 
pany's justalment of luane, &c. He adds :— 

“My remarks as to depreciation iu respect of the clectric lighting 
acsounts apply to the tramway accounts also.“ 

Durbau.—4An extensive addition is to be made to the 
Goverumeut's electric works at the Point, which will give a total of 


230 are lamps aud 3, 100 iucandosgents of 16 C. p., besides motive 
power. 


East Ham.—Mr. R. IL. McCullech, Woolwich, has been 


appointed chief clerk in the electricity and tramway department of 
the Urban District Council. 


.Eccles.— The T.C. on Mon ay resolved to apply to the 
L. G. B. for powers to borrow 3€29,50 ' for electric light and traction 
extension. The extension is in acccrdance with the scheme of the 
borough electrical engineer, and the report of Mr. Wordingham. 


Epsom.—The U. D.C. has dec. led to charge 3d. per unit 5 


kor motive power. 


Finchley.— The D. C. has resolved to appoint a resident 


electrical engineer. 


Gwyrfa.— Thie D. C. has received notice from Mr. 
Peterson of his intention to renew his «pplication fora prov. order 
to light the district of Gwyrfa with el ctricity. 


Mastinys.—A L. G. B. inquiry was conducted last weck 
by Lieut.-Colonel A. C. Smith, R. E. regarding the application of 
the Hastings Corporation for sauctio, to borrow £14,272 for elec- 
tric lighting maius and machinery. 


Leigh,—Upon the advice of the electrical engineer, the- 
T.C. has resolved to apply to the L.G.B. for sanction to borrow the - 
eum of £11,250 for extensions at the electricity works in order to 
mect the iucreasiug consumption of electricity. 


Liverpool.— The Electric Power and Lighting Com. 
mittee has received the sanction of the L.G.B. to the borrowing by 


the City Council of £300,U00 for purposes connected with the supply : 
of electrical energy. 


London. —Tlie 


County Council has sanctioned an 


application from the Borough Council of Islington for the borrowing . . 


of a sum of £2,500 for maius extensions, and £2,018 for the 


purchase of electric meters. 


Maidstone.— The D.C. has decided to undertake the free 


wiring of premises subject to a satisfactory agreement with con- 
sumers. 


Manchester.— The annual report of the Electricity 
Committee of the Corporation for the year ending March last shows . 
that the number of consumers at the close of the year was 3,790, 
being an increase of 550 on the previous year. The total number 
of lamps connected was —incandescent (8-c P.) 279,860, arc 2,316, as 
compared with 237,145 and 2,139 respectively. In additiou to the-e 
there were 672 motors in use, representing 6,560 K. P., being an 


iucrea-e on the preceding year of 172 motors, equivalent to“ 


4.510 HP. The total output of electricity during the year vas 
9,039,073 units. The quantity measured aud accounted for was 
7,944,540, showing a loss of 17:58 per cent. in distribution. There 
was a surplus on tbe year's working of £3,515 108. 6d. This sur- 
plus, plus the amouut withdrawn from the reserve fund (£45! » 
9a. 6d.), makes up the amount (£4,000) which was paid to the city 


2 
i 


An 


fund iu aid of rates. The following statement exhibits the financial ^ - 


position of the undertaking at March 31st, 1901:—Total capital 


expenditure, £863,293 1s. 2d.; mortgage debt, £722,273 7&; amount — 


of mortgages redeemed to date by action of sinking fund, &c, E 


£07,837 138.; balance at credit of reserve fund account, 213,172 + 


2s. 11d. 

Since the appointment of Dr. Kennedy in Jdnuary of this year 
to design and equip the Stuart Street generating station and the 
various sub-stations in connection therewith for the first installa- 
tion of 15,00) H.P, rapid pregress has been made in this direction, 
and tenders have been accepted for the whole of the engines, gene- 
tators, boilers, &c , required for this installation. The various con: 
tractors are now proceed iug with the work, and it is contidently 
expected that a portion of this plaut will be erected and ready 
to supply current by May 31st, 1902. At the Bloom Street E 
the iron and steel work of the first pair of boilers, and a portion 0 


the first engine and generator, are now erccted in position. Tenders 10 
have been obtained to the specifications of the chief engineer (Mr 8 
G. F. Metzger) for the various plant required to complete the equip» 1 
ment of these works, and it is anticipated that one set of generativg ! 
plant will be in readiness for the output of electricity at the 1 * 
ning of October, aud to assist in meeting the heavy demands * ‘a 
current during next wiuter. Applications from new customers cannot "à 


be considered until the Committee are advired that this station e 
be made available for next winter's work. Upon the completion 


a 


the above work at Stuart Street and Bloom Street e hi h 
Committee will be in a position to provide the energy require | 10 1 
working most of the tram routes Which the Tramways Eu 15 h 
are preparing to work electrically in May next year, ph PE" 
furnish an efticient supply of current to several of the out dis dx 1 
whose electric lighting orders have been taken over by the Corpo 4 
tion. À 


Melbourne.—The British <Austrulusian Says that 10 
year's operations of the municipal electrical works show a a ) 
protit of £11,015, and a net profit of £4,541, the former n ihe 
by £1,026 than that earned in the previous 12 montis e am 
latter slightly less. Tue capital sunk by the Council is E204, 005 
and the sinking fund now totals £24,000. 


Pontypridd.— Tie D.C. has decided to resist any app 
cation by the Electric Supply Corporation for power to supp 
electrical energy in the district. 


St. Helens. Mr. W. O. E. Meade-King held an m 
at St. Helens last week respecting the application by the TL. ark 
power to borrow £16,500 for the purpose of extending the Crople 
Hill electricity station. 
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Shannon Power Scheme.— In the House of Commons 
on July 24th, the Lords’ amendments to the Shannon Water and 
Electric Power Bill were considered and agreed to, together wit 
consequential amendments proposed by the promoters. - 


Southampton.—At a meeting of the T.C. last week, it 
was reported that Messra. Ryde & Sons had advised the Electricity 
Committee that in their opinion the ratable value of the electric 
light works should be fixed at £750, and approved of the propoaal 
of the Committee to appeal against the assessment. A conference 
on the matter had since taken place betwoen the Committee an 
the Guardians. 

Southport.—The yearly abstract of accounts shows that 
the profits on the gas estate were only £5,583, compared with 
£10,323 in the previous year. The wider use of electricity is said 
to have been a factor in decreasing the revenue from gas. The 
profit on the electricity branch has been 4695, against £1,779 ia the 
previous year. The profit estimated was 41,500, there being a 
deficiency upon the estimated amount of £805. 


Stoke.—Negotiations are on foot between the T.C. and 
the Potteries Electric Traction Company and the North Stafford- 
shire Railway Company regarding the lighting of the town by 
electricity. 

Wales.— It has been decided to light the coming meet- 
ings of the Royal Welsh National Eisteddfod at Merthyr Tydvil 
by electricity. The local electric lightiug and traction company 
will supply the lighting free; the fittings and connections will ba 
carried out by Messrs. Edwards & Armstrong. 


Wells,—The B. of T. has revoked the electric light 
prov. order obtained by the Corporation of Wells in 1826, nothing 
baving been done towarde carrying out the works. 


West Bromwich.—At a meeting last week the E. L. 
Committee considered the complaints made by tradesmen respect- 
ing the alleged high charges for electricity, and it was decided that 
for the remainder of the summer season the price should be reduced 
to 4d. per unit, this being equivalent to a reduction of one-third. 


Willesden.—The Electricity Committee has under con- 
sideration proposals made by the British Insulated Wire Company 
and Callender's Cable and Constraction Company, Limited, aud 
recommends that the scheme prepared by the electrical engineer be 
carried ont by a company upon satisfactory terms to be arraugcd. 
The D.C. agrees. 


Wimbledon, — There are now 519 consumers or the 
equivalent of 32,645 8-c.p. lamps connected with the electricity 
works. The extensions are proceeding rapidly. The U.D.C. has 
decided to confer with the Maldea U. D.C. as to the lighting of the 
latter's streets. 


Woking.—The D.C. is on the horns of a dilemma, 
having sealed a contract with the gas company for street lighting 
while overlooking the fact that the electric supply company's con- 
tract forthe same purpose does not expire until October, 1902. The 
latter company owns the lamp standards, which the D.C. has the 
right to purchase at any time witbin the duration of the contract ; 
bat, on the other hand, the Council cannot interfere with the com- 
pany's wires inside the standards until the contract expires. The 
question of a compromise is now under consideration. 


Å 


ELECTRIO TRACTION NOTES. 


Barrow.—The General Purposes Committee has agreed, 
subject to confirmation by the Council, to lease the Barrow tram- 
Ways for 26 years to the British Electric Traction Company, on the 
understanding that the Corporation will have the right of purchase, 
at the expiration of seven or 14 years from the date of the Board 
of Trade's certificate authorising the working of the lines by electric 
fraction, for the sum of £19,000. 


Birkenhead.—Three more routes of the Birkenhead 
electric tramways system have been completed and now only await 
approval by the B. of T. iuspector, to be opened for traffic. A 
fourth route will be ready in a few days. ‘I'he routes now ready 
are the Woodside-Higher Pranmere; Woodside-Park Road North; 
and the Woodside-Park Road South, routes. Woodside is the 
town terminus by the ferry and railway stations. Forty-four 
cars have been ordered, and are being supplied by Messrs. G. F. 
Milnes & Co, Limited. A feature of the cars, which are all 

double-deckers," is a“ safety " staircase at each end, which has 

named the “Birkenhead staircase." The entire system of 
electric tramways at Birkenhead is expected to be finished and open 
for traflic before the end of November. 


Bradford,—Although the Corporation was not under any 
obligation to purchase any of the matcrial of the Bradford Tram- 
ways Company, in return for the privilege of being permitted to 
Convert the existing lines for electric traction at once, it has agreed 
to purchase certain depóts and machiuery from the company for the 
tum of £14 128. 


Cheltenham.—It is stated that an accident occurred on 
20th ult. on the new Cheltenham Light Railway. A tramcar was 
ascending the ateep slope of Cleve Hill and tailed to reach the top. 


It began to run backwards and, the brakes refusing to act, the car 
gathered tremendous impetus. It safely turned several beads in 
the road, but at one sharp curve it overturned, and two of the com- 
pany's workmen, named Jackson and Wells, who tried to jump 
clear of the car, fell short and were crushed to death. The 


passengers escaped serious injury. 
Darlington.—The Electro-Magnetic Traction Company 


` have brought forward a proposal to instal their new system of surface 


traction on a small experimental section of line, say a mile or less, 
for the purpose of demonstrating to the Corporation its practic- 
ability and superiority. The proposal of the company includes a 
guarantee against loss to the Corporation, inasmuch as in the 
unexpected event of their system not proving satisfactory, they will 
substitute over the experimental section, without extra cost, an 
approved method of overhead traction. 


Garston.—The U.D.C. is stated to be pushing forward 
the electric traction scheme in connection with the works which are 
to be supplied with heat from the destructor. In the event of 
absorption by Liverpool, the city will have to make terms with the 
private contractors. 


Glasgow.—Our correspondent writes :— A further con- 
sideration of the annual financial statement of the Corporation 
tramways does not present so favourable an aspect as one would 
expect on a first glance at the statement. As published recently in 
your columns the balance amounts to £11,622 6s. The gross capital 
expenditure since the Corporation took over the system in 1594, and 
after deducting £153,796 11s. 8d. for depreciation, is £1,793,934 8s. 
The payment to common good account of £12,500 may be rauked as 
dividend in this case, although many think this is a cheap rent 
for the use of the streets, which would require to come out of the 
funds of a private company. The interest on capital, amounting to 
£38,979, would also rank as dividend in that consideration also. 
Adding the net balance, payment to common good and interest on 
capital we have 463, 101 6s., after deducting all working expenses. 
This would yield 34 per cent, but if we deduct the common good 
payment as working expenses we only get 27, per cent. as a prob- 
able dividend, truly not such a “ fat" thing as many have led us to 
expect. The conversion of the horse to electric system will 
probably raise this figure to about 11:5 per cent, the percentage 
of working expenses to revenue working out for horse 82 per cent, 
and electric cars 46 per cent. During the past year 8,527,508 car- 
miles were run by horse cars and 1,319,977 by the ele:tric cars, 
realising on an average per car-mile a revenue of 11°39d for horse 
and 14'6d. for electric cars. Working expenses per car-mile work 
out for electric 6:62d., for horse, 944d. The net receipts are thus 
798d. fur electric agaiust 1:95d. for horse car system, or as 4 to 1, 
which confirms the probable percentage given above. Number of 
passengers carried totalled 132,557,724 persons.“ 

Last week a further batch of some 250 horses were disposed of, 
the average price being about £21. Several horses were purchased 
by the War Office authorities for remount purposes. There are 
some 1,200 horses still to dispose of, and since the commencement 
of these sales some £60,000 has been received. With the reduction 
of hours to nine per day, and increase in the number of routes, there 
area larger number of men required, but as yet no ditliculty has 
occurred in procuring suitable men. A rather alarming accident 
occurred at the Cross last week, which, but for the early hour, 7 a.m., 
might have been serious. One of a number of Natioual Telephone 
Company's overhead telephone wires fell and came in contact with 
the live wire of the tramway system, and immediately fused. "This 
in turn caused over 30 other wires to follow suit. The louse wires 
were cut down by the police before the heavy tratlic had com- 
menced. 

The last of the horse cars disappeared from the streets on 
Saturday last, the last route to receive electric cars being Ibrox to 
Parkhead. The new service was successiully, but unotticially 
started on this route on Sunday morning last. * 


Italy.—It is announced from Naples, says the Financial 
Times, that the construction has now been commenced of an electric 
tramway from Naples to the cable or rope railway leading to the 
crater of Vesuvius. By this means one of the diilivulties in con- 
nection with a journey of pleasure in Italy will be overcome, as it is 
at present necessary to ride in carriages a distance of 11 miles, on 
risiug ground, haviug a ditference in level of 700 metres, so as to be 
able to reach the foot of the cable railway. The new electric tram- 
way, which is said to be due to the enterprise of Messrs. ‘Thomas 
Cook & Son, of London, will have a connection iu Resina with the 
electric tine from Naples to Resina, and is being built according to 
the plans of Engineer Strub, whose scheme is reported to be the most 
satisfactory of the many projects brought forward in recent years to 
accomplish the object in question. It is expected that the new 
electric line will be opened for trafti: in the ensuing spring. 


Leicester. — The Tramways Committee has now approved 
an arrangement for the purchase of the local tramways for a sum of 
£134,000. The Corporation will probably not take over the actual 
working of the tramways until the end of the year. The present 
horee cars will be superseded by trolley cars at an estimated cost of 
£350,000. Inthe meantime, the preliminary work of surveys Ke 8 
be rapidly pushed forward, in order that the Corporation Bill may 
be lodged in the Private Bill Oftice in November, so as to ensue. 
its pasiave through the House early next session. P 


Nelsoum,—' Te T.C. has resolved. that the reconstruction 
and electrical equipment of the Nelson section of the tramways be 
entrusted to the Burnley Corporation, under the supervision ot ti : 
electrical engineer of the Nelson Corporation. i» 
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Northampton,—The T.C. has decided to purchase the 
tramways for £37,500. This was the exact sum offered by the Cor- 
poration for the undertaking two years ago. The offer was finally 
rejected by the tramway company last April and the Council 
immediately decided to acquire the undertaking by arbitration. 


bs company subsequently offered to accept the Corporation's 
rms. 


Oldham.—On Wednesday last week the first serious mishap 
in connection with the Oldham electrical tramway system occurred 
on the Middleton Road section. At the top portion there is a very 
steep gradient, the incline being 1 in 11. It was on this portion of 
the line that a double-deck car weighing about 15 tons ran away 
owing to the greasy state of the rails. The driver applied the 
brakes, and they acted perfectly, so far as preventing the wheels 
from revolving, but the wheels failed to grip the rails, and the car 
dashed down the hill at a great speed. The car was slackening its 
pace on the level, but when going about six miles an hour it struck 
the rear of a lurry standing on the loop line and jammed it between 
the car and one of the poles supporting the overhead equipment. 
The arm of the post was broken. As the Corporation are at present 


short of cars, there may not be any service on this section for a few 
days until the car is repaired. 


Scarborough,—Application has been made to the T.C. 
by certain gentlemen who are prepared to promote an electric 
tramway scheme for the town. The Corporation is already pledged 
to a Tramways Bill. An expert is to advise the Corporation. 


Southampton,—The T.C. have adopted a recommenda- 
tion that power be sought for, by means of a provisional order, to 
make certain new tramways. The report of the borough treasurer 
on the tramway undertaking for the year ended March 31st shows 
that the total income amounted to £34,178 188. 8d., and the 
expenditure to £22,238 15s, 3d., leaving a gross profit for the year 
of £11,940 3s. 5d., and a net profit of £7,021 11s. 2d. He recom- 

mended the Committee to consider the advisability of making 
further provision for depreciation. 


Stroud.—4A special meeting of the D.C. to consider the 
matter of Mr. Nevins's scheme was held on Wednesday last week. 
The Council at first objected to the 4 ft. 84 in. gauge as being too 
wide, but Mr. Nevins said that unless that width was accepted, he 
should not touch the scheme. The Council gave way, and unani- 
mously approved of the proposed railway connecting Stroud with 
the neighbouring towns of Painswick, Chalford, Nailsworth and 
Stonehouse, provided satisfactory details can be arranged. 


West Middlesex.—The Light Railway Commissioners 
continued their inquiry on Monday into the light railway scheme 
of the London United Tramways, the County Council scheme 
having been rejected at the previous sitting. The oppositions 
of the L. & S.W. Railway and of the Heston-Isleworth and 
Sunbury Urban District Councils, and of several frontagers, 
were withdrawn on terms being come to, and the only 
opposers were now the Middlesex County Council and the Metro- 
politan District Railway Company. Mr. J. Clifton Robinson gave 
further details of the company’s proposals, including additional 
widenings, estimated to cost £55,000, the original estimate being 
£177,000. Mr. Littler, K.C., chairman of the Middlesex 
County Council, appeared for the Metropolitan District Railway, 
and desired to call Mr. Chas. T. Yerkes, who would pledge 
his company to carry out a tramway scheme when his rail- 
way had been converted to electric traction, but he was 
not allowed to give evidence.—Lord Jersey, chairman of the Com- 
mission, said that the alterations made in those parts of the scheme 
relating to Hampton, Sunbury, Hanworth, Heston and Southall 
were so great that they could not be passed until property owners 
had been duly notified, but the rest of the scheme, eight miles in 
length, was sanctioned. The approved lines are situate in the 
parishes of Heston, Isleworth, Hanworth, Teddington and Twicken- 


ham. The company will proceed on another occasion with the rejected 


portion, and will abide by their agreements made with the local 
authorities. In view of adverse Press criticism the Middlesex 
County Council has decided to consider all future tramway and light 
railway matters in committee. 


Wimbledon.—4An animated discussion took place at the 
U.D.C. on the motion for the surveyor to prepare plans for the 
Council'SE new ' comprehensive” tramway scheme. Views were 
expressed that it would be better to wait till the Council was 
approached by some company or the London County Council, and 
various local objections were raised as to the route. Ultimately 
the motion was negatived. "This is the second time the Council has 
promoted a tramway scheme, and withdrawn its proposals in face 
of opposition, mostly from North Wimbledon. In South Wim- 


bledon, bowever, a public meeting has been held in support of the 


Council's scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


— 


Ascension and Sierra Leone Cable.—The Times 
abstracts a Parliamentary paper which has been issued containing 
a copy of an agreement made June 22ud, 1901, between his Majesty's 
Clovernmeut and the Eastern Telegraph Company, Limited, for the 
construction, maintenance, and working of a submarine cable between 
Sierra Leone aud Asceusion4 together with a copy of the Treasury 


* 


. Trinidad-Demmerara 


minute thereon, dated June 23rd, 1901. The Treasury are to pay 
the company during the term of 20 years from the opening of the 
line an annual subsidy or yearly sum of £4,500 on certain specified 
terms and conditions. The rates to the public per word are to be 
through rates between the United Kingdom and Ascension, 3s. 6d. ; 
between the United Kingdom and St. Helena, 3s. 6d. Local rates 
between Ascension and Sierra Leone, IS.; between Sierra Leone 
and Cape Town, 38. ; between Sierra Leone and St. Helena, 2s. 


Cable Communications Committee.—A meeting of 
this committee was held on 25th ult., when evidence was given by 
Mr. W. H. Mercer, Crown Agent for the Colonies. 


The Cape - Australia Cable,—Under the heading 
“The State and Submarine Cables,” Mr. William Blanchard writes 
to the Morning Post as follows:—“ May I be allowed to express a 
sincere sympathy with the efforts which are being made by Sir 
Edward Sassoon with the object of securing to the State the right to 
purchase the Cape-to- Australia Submarine Telegraph Cable? Ibelieve 
I am right in saying that precedents for this course, relating to con- 
cessions which have been granted to submarine cable companies, 
may be found in the records of several foreign States. About six 
years ago the Brazilian Parliament decided to acquire by purchase 
the submarine cables which traversed their territorial limits. This 
proposal, however, was not then carricd out in consequence of the 
enormous sum it would have added to the national expenditure. 
Personally, I am in favour of the State acquiring by purchase some 
of the more important cable sections, especially those which by their 
location are likely to be useful for military purposes. As this is 
admittedly a wide question I do not propose to trouble your readers 
now with the reasons which could be urged in its support. But with 
regard to the object aimed at by Sir Edward Sassoon, I think the 
Colonial Secretary would do well to keep in view the possibilities 
of the future, and I would therefore venture to suggest that 
immediate steps be taken to safeguard the public interest in such an 
etfective way as to make it impossible for any telegraph cable 
" combine" hereafter to dictate terms of settlement (in the event 
of reversion to the State; which shall be burdensome to the taxpayer. 
'Those who are interested in this subject ought not to have forgotten 
the enormous excess over the original estimate paid by the country 
for the British inland system of overhead telegraph wires. The late 
Frank Ives Scudamore assured Parliament that he was prepared to 
carry out the scheme (which was supported by Mr. Gladstone) ata 
cost of £2,500,000. Yet the country, on the completion of the 
transfer to the State in 1570 of the then existing telegraph interests, 
found itself saddled with a charge amouuting to over £7,000,000. 
Is not this a lesson and a warning ? " 


Dundee Telephones.—A_ sub-committee has been to 
Glasgow to report upon the municipal telephone system of that 
city, and has now recommended that the advantages of municipali- 
sation be seriously considered at Dundee. A Manchester firm of 


telephone engineers bas offered to carry out a scheme if municipali- 
sation is not decided upon. 


Glascow Telephones, —A Glasgow paper says that the 
Corporation Telephone Exchange in Rentield Street, which has been 
in partial use for several months, is now almost completed. The 
formal opening will take place a month hence. 


The Pacitie Cable,—New York Science states that Mr. 
Abrabam E. Smith, U.S. Consul at Victoria, writes to the Depart- 
ment of State that a surveying party has located the landing site of 
the British Pacitic telegraph cable (which is to connect the Dominion 
of Canada with the Australian Confederation) on Kelp Bay, near 
Banfield Creek, 7 miles from the entrance to Barclay Sound, and 
something over 100 miles from Victoria. The location is described 
as admirably adapted for the purpose—a good harbour, 12 fathoms 
of water close to the shore, so that vessels of 10,000 tons can find 
safe anchorage. The harbour is landlocked, and has a bottom of 
ooze that it is said will furnish good protection for the wire. 

The House of Commons on Tuesday night went into Committee 
on the resolution that it was expedient to make provision for the 
construction and working of a Pacific cable and to authorise the 
issue out of the Consolidated Fund of such sums not exceeding 
£2,000,000 as might be required for such purpose. After a long 
encounter with the Irish members, who endeavoured to block the 
matter because the contract had been given without the question 
being brought before the House, the resolution was passed by a 
majority of 114. On Wednesday night there was a further debate, 
and the Bill was brought up and read a first time. It is stated that 
to-night the Government is to be interrogated with reference “to 
the announced postponement of the construction " of the cable. 


Telegraphic Interruptions and Repairs :— ` 


CABLES, | INTERRUPTED. REPAIRED. 
Latakia-Cyprus .. s is .. June 20, 1899 .. ve 
Para-Marankaw 7 8 a de .. March 1, 1900 .. 
Basseterre-Les Saintes . June 29, 1901 


San Domingo-Curas;ao ia July 17, )901 Ms July 29 
Anjer-Kalianda .. oe July 20,190]. .. . 


.. July 30, 1901 


e@ ee ee 
LANDLINES :— 

Cayenne-Pinheiro 

Pekin-Kalgan 


. Apri! 90, 1901 
Maimatchin-Kalgan » 


.. June 14, 1900 .. 
5 T e» .. June 80, 1900 
Turkish Telegraphs.— The Levant Herald states that 
the Turkish Telegraph Administration has bcen granted a credit ef 
335,214 piastres for the construction of a line iu the province of 
Yemen to join at Jeddah the Hedjaz system. The works began 4 
few days avo at Lehia, the Yeruen end of the line. The distance" 
between Lelia and Jeddah is 1,045 kilometres. 


(Continued on page 195.) 
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ELECTRIC POWER SUPPLY ON TYNESIDE. 


(Concluded from page 110.) 


Messrs. The Northumberland Shipbuilding Company's 
| Works. 
Sub-station.—Motor-generator of 75 Kw., supplied by 
Messrs. Richardsons, Westgarth & Co., manufactured by 
Brown-Boveri. This set consists of an asynchronous motor 
coupled direct to a 940-volt direct current generator. All 


73-H.P. TuaEE-PHASE Motor DRIVING MANGLE (NORTHUMBERLAND SHIPBUILDING COMPANY). 


«e awitchboards were supplied by Messrs. The British 
Thomson-Houston Company, Limited. High pressure switch- 
board—three feeder and three transformer panels—the former 
each equipped with three fuses and a triple-pole oil-break 
switch, the latter with high and low pressure fuses. Low 


pressure switchboard—four three-phase circuit panels, one 
three-phase motor-generator panel, one direct-current motor- 
generator panel, and two lighting circuit panels. Trans- 
formers, by Messrs. The British Electric Transformer 
Manufacturing Company—four 75-kw. single-phase (ratio 
5,500 to 440 volts), three in use and one spare. The 
efficiency at full load is not less than 97°9 per cent. 
Motors.—Messrs. The British Thomson-Houston Com- 


pany’s three-phase induction type. 


* 


Winches. —Eight, spur driven, with Messrs. The British 
Thomson-Houston Company’s electrical equipment, consisting 
of a three-phase induction motor with controlling gear and 
resistances. The whole gear is totally enclosed by sheet-iron 
covers. Each winch is capable of lifting 3 tons at 50 ft. per 
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minute, and of running in either direction at varying speecs, 
all motions being controlled by one handle. The cables to 
the various winches are laid underground in wood troughing, 
and run in with bitumen to guard against injury. 

Lighhting.—Arranged on the 240-volt two-wire system; 
consists of 50 arcs and about 250 incandesceut lamps. The 
arcs are of Messrs. The British Thomson-Houston Com- 
pany’s enclosed type, run two in series. 


MoTOR-DRIVEN PUNCHING AND SHEARING MACHINE 
(NORTHUMBERLAND SHIPBUILDING COMPANY). 


All the plant in the yards was erccted by Messrs. The 
British Thomson-Houston Company, Limited. 

The accompanying illustrations serve to show the manner 
in which the sub-stations are equipped, and the various 
machines adapted to electrical driving. 

The following is a list of the contractors by whom the 
work has been carried out, and of the staffs of the two 
companies: 


The Newcastle-upon-Tyne Electric Supply Company, 
Limited, 


NEPTUNE BANK POWER STATION. 


Steel work of buildings The Darlington Wagon and Engi 
neering Company. 

Traveller "» - .. Jos. Booth & Bros., Ltd., Rodley. 

Engines for direct current sets Belliss & Morcom, Limited, Birm- 
ingham. 

The Wallsend Slipway and Engi- 
neering Company, Limited. 

Wigham Richardson & Co., Ltd., 
Walker-on-Tyne. 

Boilers, steam and feed piping, Babcock & Wilcox, Ltd., London. 
stokers, self-supporting steel 
chimney 

Circulating and spray pipes, Körting Bros., London. 
exhaust piping | 

Continuous current generators The British Thomson-Houston 
and exciter-, three-phase Company, Limited, London. 
alternators 

Motor-generator 


Main engines, one by ... 


- three by 


Richardsons, Westgarth & Co., 
Ltd., Hartlepool (Brown, Boveri 
and Co ). 

Motorrequipment of generating Bruce Peebles & Co., Edinburgh 
station - 

Low. pressure switchboards 

High pressure switchboard 


A. Reyrolle & Co., Ltd., London. 
S. Z. de Ferranti, Ltd., Hollin- 
wood. 
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OUTSIDE SYSTEM. 
( Callender's Cable and Constructio 


High pressure cables ... "i 


Low pressure cables 


Company, Limited, London. 


The British Insulated Wire Com 


pany, Limited, Prescot. 


Callender's Cable and Construction 


Company, Limited. 


SUB-STATION. 


Motor-generators 


Low pressure switchboard 
High pressure switchboard 


Ironwork and buildinga dus | 


Cranes 


The British Thomson - Houston 


Richardsons, Westgarth & Co., 
Limited (Brown, Boveri & Co.). 
Company, Limited. 

A. Reyrolle & Co., Limited. 

Richardsons, Westgarth & Co., 
Limited (Brown, Boveri & Co.). 

The Clyde Structural Iron Co, 
Limited, Glasgow. 

W. T. Wier, Howden-upon-Tyne. 

Jos. Booth & Bros., Limited. 


THE WALKER AND ͤ WALLSEND UNION Gas Company. 


Motor-generators for different 
works 


High pressure switchboards for ' 
ditferent works 


Low pressure switchboards for 


different works 


Complete equipment of works 


Motor equipment in different . 
worki E 


| 


High-pressure cables 


Low-pressure cables 


| 
| 
| 
| 


The British Thomson-Houston 
Company, Limited. Richard. 
sons, Westgarth & Co., Limited. 

S. Z. de Ferranti, Limited, Hollin- 
wood. 

Richardsons, Westgarth & Co, 
Limited. 

The British Thomson-Houston 
Company, Limited. 

The British Thomson- Houston 
Company, Limited, and A. Rey- 
rolle & Co, Limited. 

The British Thomson- Houston 
Company, Limited. 

The British Thomson- Houston 
Company, Limited. 

The British Westinghouse Electric 
and Manufacturing Company, 
Limited. 

Richardsons, Westgarth & Co., 
Limited. 

Callender’s Cable and Construction 
Company, Limited, London. 

Callender's Cable and Construction 
Company, Limited, London. 


20-Tox 3-mMoToR ELECTRIC CBANE:;(NoRTH-EASTEBN MARINE 
ENGINEERING COMPANY). 


List OF OFFICIALS. 
The Neweastle-on-Tyne Electric Supply Company, Limited, 


General manager 

Secretary s B3 : 

Resident engineer for construc- 
tion of Neptune Bank power 
station 

Architects for power station 
buildings 


J. S. Watson. 
M. Short. 
H. L. Riseley. 


Sandeman & Moncrieff. 


The Walker and Wallsend Union Gas Company. 


General manager and engineer 
Secretary 882 


Consulting engineer for both 
schemes 


A. B. Walker. 
C. H. Armstrong. 


Charles H. Merz, of Newcastle - on 
Tyne and London. 
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We are indebted to Mr. Merz for the particulars and 
photographs embodied in the foregoing description of the 
undertaking ; our thanks are also due to Mr. J. S. Watson 
for kind assistance in the preparation of the article, and to 
Mr. Wm. McLellan for his courtesy in conducting us over 
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TYNESIDE: THREE-PHASE 3-TON WINCH WITH COVER OFF. (NORTHUMBERLAND 


SHIPBUILDING COMPANY). 


the works and explaining the various arrangements on the 
occasion of our visit to Tyneside. 


—— 
LITERZE HUMANIORES. 


To make the assertion that a mere man of science may be, 
and frequently is, an insipid pedantic character, and 
ndicnlous” in a journal 
which apppeals primarily 
to men of scientific 
education, will possibly 
appear a wanton insult 
to our readers. The 
accusation, however, is 
by no means warranted ; 
we stand behind no 
one in admiration of 
brain power, and our 


f 
i 


* o {> f» 
sympathies naturally D D 8 
lead us to admire most Ue 
of all that development TRAE K z 


of brain power which is 
made manifest in the 
explorer of nature's 
secrets. But at the 
same time it cannot be 
disputed that the man 
of science must always 
rank below the states- 
man a8 a benefactor to 
his species, and so we 
arrive at a conception 
of the ideal hero as the. 
individual who, com- 
bining political with go- 
called scientific know- 
ledge, shall be competent 
to remove abuses without 
putting others in their place, and who shall leave the world 
to live in than it was before his birth. 
; In the present state of civilisation, and in such a land as 
reat Britain, the highest post to which the ambition of man 
Can aspire is that of Prime Minister, or leading member of 
the Cabinet; while to those of us who must always be 
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SwITCHBOARD IN DISTRIBUTING STATION. 


restricted to a lower grade of the national hierarchy, the 
positions of similar importance and respectability are general 
managerships or active directorships in large manufacturing 
and commercial enterprises, where we shall have the control 
of capital, brains, and labour. But it were idle to assert 
that the profoundest and most lengthy 
study of any department of science—or, 
indeed, of any number of such depart- 
ments—alone will ever fit a man to adorn 
a position of heavy commercial responsi- 
bility, unless he happen to be one of 
those sports who possess at birth a 
genius for finance. 

Some years ago we remember hearing a 
highly successful commercialist quete the 
saying to the technical manager of his works, 
that while * any fool can make a thing, it 
takes a man to sell it." This observation: 
may, perhaps, appear to be simply of a 
splenetic nature, to be entirely er parte, 
to be wholly devoid of justice. A little 
reflection, however, or a little knowledge: 
of the world, will show that it conceals 
much truth as well as much error; so 
much truth, in fact, that the lesson it 
conveys is worthy of most careful atten- 
tion, We have already urged that 
qualitative (i. e., non-mathematical) work 
and pure mathematics are each useless 
to the man of science; that they should 
be regarded as the two inseparable halves 
of the quantitative or mathematical 
whole; but we have admitted that the 
former alone will often enable a man 
to earn his living as another man's subordinate. In 
a precisely similar fashion, looking at the matter 
from a wider standpoint, commercial ability and 
quantitative scientific knowledge are each useless to the 
man of the world ; they are the two halves of the statesman- 
like whole; yet the former alone will enable a man to earn 
his living in a position of considerable affluence, but in one 
which we are pleased to consider as intellectually and 
reputably inferior. 
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(NORTH-EASTERN MARINB ENGINEERING 
COMPANY). 


It is an undoubted fact that even the best kind of 
scientific education does not necessarily make for commercial 
ability. To the man of science himself this fact is mys- 
terious—the very secret of commercial ability is elusive. 
He often finds business men earning three or four times his 
own income, impressing their neighbours with a far higher 
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sense of their importance than he is able to do; men who, 
in all respects save one, are emphatically his inferiors. 
Before we can ascertain why a scientific education does not 
foster commercial ability, therefore, we have to attempt an 
analysis of this quality; to see why there is always that kind 
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DEIAILS or DISTRIBUTION BOXES USED IN Works. 


of freemasonry of confidence among capitalists to which the 
expert is seldom admitted. Commercial ability seems to be 
a rule-of-thumb, or intuitive knowledge of mankind, an 
unsystematic variety of non-biological anthropology, an 
acquaintance with men and cities. Commercial ability is the 
power of impressing an interlocutor with the notion that the 
speaker is truthful, responsible, and skilful; it involves an 
instantaneous evaluation of the mental calibre of the inter- 
locutor, a rapid appraisement of his habits of thought, 
intelligence, and sympathies—maybe of his foibles, preju- 
dices, and ignorance. It requires certain histrionic qualities 
to enable the salesman to respond to the buyer's temperament ; 
to be facetious if he is jocular, intimate if he is familiar, 
solemn if he is deficient in humour, to be all things to all 
men. The student of science has to deal 
with plain facts and things, which present 
to him always the same face, not smiling 
to-day, and frowning to-morrow ; or which 
cover their face with the same veil of 
obscurity, not feigning eagerness to-day 
and coyness to-morrow. The man of science 

is like the golfer playing “ bogey ;”’ he pits 
his skill against fate or the law of averages. 
The man of commerce resembles the golfer 

in a match competing against a rival of 
unknown skill; or the whist player with a 
fallible partner and fallible opponents. To 
take another metaphor, which carries its own 
lesson, we may say that the man of science 

is like the anatomist performing an operation 

on the dead body which lies always 
passive beneath his knife; the man of 
commerce is carrying out vivisection, and is 
dependent upon his skill in providing 
antesthetics to avoid a fatal mistake. 

We have not stopped to labour the 
fact of scientific education being alone 
insufficient to equip the man of the 
world, for it is so painfully obvious. Most 
of us know men of prodigious depth of 
mind with very narrow views, men who 
are unique in the laboratory, who can 
grasp the scientific bearings of a problem 
in no time; men who are helpless outside 
the laboratory, who cannot devise manufac- 
turing processes, to whom the workman is impossible. We 
also know men who easily control a yard full of labourers 
or a shop full of mechanics; men who fail to govern an 
office of clerks and draughtsmen, who cannot get on with 
their equals, and who quail before the bowrd of pompous 
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directors. The first is the insipid pedant who has not 
studied his fellow creatures, and who has no appreciation of 
money matters. The second is the man who has travelled 
far but not yet attained the fulness of the Pauline dictum. 
The first must always remain in the laboratory, beneath the 
second in responsibility, dignity, and 
remuneration ; the second can never 
emerge from his position of sub- 
ordination to the ultimate employer and 
man of the world. 

In such circumstances as we have 
attempted to sketch, it follows that 
the primary end of education is to 
teach knowledge of mankind, acquaint- 
ance with the powers and limitations 
of the species, an unerring judgment in 
moments of critical import; and this 
is true whether the student be finally intended to 
become expert, politician, or accomplished man of 
leisure. But as man can only learn by experience, 
the word “teach,” in our last sentence, is not strictly 
applicable to the case in hand, and we should say that 
the primary end of education is to promote or stimulate 
the growth of intellect in such a direction that the student 
may be able to acquire knowledge of mankind more easily 
and rapidly than he docs by nature. This, we argue, cannot 
be done by mathematical processes, nor by exclusive atten- 
tion to mathematics, for that tends to a sort of mental self- 
sufficiency which is sometimes lamentable in its effects. It 
cannot be done by a purely classical education, if by 
« classics” we understand simply Latin and Greek, and if 
we regard the authors read, as teachers of elegant and 
correct diction or of rhetoric only. It can be done, so far 
as we Can achieve anything completely in this world of 
compromise, by an education in the“ humanities,” to use 
the old Scotch word: by reading Homer, Virgil, Cicero, 
&c.. as text-books of human nature, by reading ancient, 
medieval, and modern history in order to see the difficulties 
our predecessors had to encounter, how they surmounted 
them, what mistakes they made in the process, and 
how we suffer or benefit from their errors or triumphs. 
A sound knowledge of history, and of the collective 
lessons to be learnt therefrom, often called social and 
political economy, will save us from many absurdities and 
embarrassments, which no command of mathematics can ever 
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guard us against; in technical directions it will prevent our 
inventing and waxing eloquent over a device that was 
patented and proved useless a score of years ago; 10 more 
general directions it will warn us from the dangers which 
lurk in extreme opinions of all kinds, Apart from the 
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intrinsie merit of history, extrinsically it teaches that we had 
ancestors who failed in the battle of life, or succeeded with 
a success little better than failure; it shows that man is not 
omnipotent, and indicates the fatuity of that conceit and 
unbridled ambition now denominated “hustle.” It teaches 
that what we call the “power” of the species is limited ; 
that if we emit more than so many foot-pounds of energy 
be it muscular or be it nervous—per diem, collapse is ind vit- 
able, It shows no surprise at the periodical inflations and 
absolutely consequent panics of the stock markets. It simply 
demonstrates that each crest of mental or pecuniary delirium 
must be followed by the trough of pecuniary or mental 
syncope. It proves that the phenomena of Wall Street, are 
pathological, not physiological, symptoms. All the various 
subjects included in the humanities are pertinent to the 
student of science, extrinsically, if not intrinsically, for they 
broaden the mind, and by exercising it increase its capacity 
and logical power. In art, painting, sculpture, music, in 
pure literature, in poetry, in the dead languages, in every 
single department of knowledge there is somethiug to be 
learnt; something which one day may be positively valuable 
to the man of science, something which assuredly will be 
valuable to him always as having formed a change in the 
tedious business of learning how to learn, as having formed 
an intellectual excursion. 

We therefore regard the higher mathematics as precisely 
equal in importance to all the sciences a man has to study, 
except the one on which he is to be a recognised expert. We 
regard a training in those subjects as part of the final 
specialisation of the educational course. And we desire to 
postpone that specialisation to the latest possible moment. 
Assuming, for the sake of argument, that a well-educated 
youth who is to become a professional electrician can acquire 
a sufficiently deep knowledge of electricity and the “side 
lines” of physics, chemistry, and mathematics by four years’ 
steady application, we urge that until the last four or five 
years before he must begin to earn his living, he be educated 
simply in the humanities, and that his education be con- 
ducted on exactly parallel lines to those adopted in the case 
of cultured men of ease. We have found one other branch 
of training so eminently useful to the man of science (because, 
as we have pointed out, he is so commonly deficient in that 
knowledge), that we should like to insist upon it also. At some 
period of the youth’s career, preferably, perhaps, just before 
he begins to specialise, he should serve for a year in some 
merchant’s office as a clerk, not paying a premium for 
admission, but receiving the salary to which his services 
entitle him, neither more nor less than what he would receive 
were he intending to remain a clerk all his life. It pro- 
bably does not matter much what the business is so long as 
it is well, smartly, and remuneratively conducted; we doubt 
if there would be much practical advantage in preferring an 
engineers office to a bank, or a bank before a wholesale 
draper s. The great idea of this diversion from ordinary 
&üentific training is to teach the youth business habits, 
panctuality, conciseness in correspondence, the value of 
time and money, and a knowledge of mankind. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 190.) 


The Telephone Serviee.—In the House of Commons 
on 26th ult., Mr. Austen Chamberlain said that it was hoped to begin 
the connection of subscribers in October with the central exchange, 
which will serve the City and a cousiderable district to the West, 
and in the course of the autumn or early next year exchanges at 
Westminster, Kensington, to Chiswick, Putney, Wimbledon, 
Kingston, and Richmond will become available for use. The Post- 
master-General is not ina position to name definite dates for the 
extension of the system to the various districts of East London. It 
Was stated that the rates of subscription will be announced as soon 
as subscribers can be invited to join the system. 


Tunbridge Wells Telephones, — The municipal tele- 
phone system was inaugurated on Saturday afternoon last by the 
Lord Mayorof London. The new system provides an unlimited 
service for £5 78. 6d. a year. The new system enables the whole of 
the villages around Tuubridge Wells to be in telephonic touch with 
each other, aud cummunication with the Post Oitice trunk lines is 
available without extra charge to the subscribers The exact ar ss 
alteady covered by the inuuioipal system is 220 sq. miles. The Lord 


Mayor, in declaring the system open, said he did not entertain for 
one moment the slightest doubt that what they had done in Tun- 
bridge Wells would be speedily copied by all municipalities through- 
out the country. 


Wireless Telegraphy.—It is stated in the Tes that 
in the French naval mancuvres wireless telegraphy was much used, 
and the greatest secrecy is preserved as to the results, but the navy 
is somewhat in a state of expectancy, and tho system cannot yet be 
considered as assuring a general means of communication. 


Yorkshire Villages and Telegraph Communication. 
— We read in the Times that the Postmaster-General has initiated 
ia Yorkshire an experimental scheme for establishing telegraphic | 
communication for the villages during the night. Hitherto villages 
which have had the means of telezraphing during the day have not 
had at night, even in emergency cases, such as a great disaster, the 
opportunity of wiring to the larger pla -es. Now, with the co- 
operation of postmasters in the North-Eastern District, there are 
to be in the villages emergency calls with Yor, Doncaster, Goole, 
Selby, Malton, and Driffield, and parish councils are to be called 
upon to pay 10s. a year for the apparatus, ordinary telegraph 
charges aud late fees being levied ou the senders of messages. The 
experiment is interesting, and likely to meet an obvious want. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—September 2nd, II. M. Consul at Amster- 
dam states that tenders are invited by the Municipality of Amster- 
dam for the supply of “ electrical tram-carriages arranged for above- 
ground supply of electricity, and for about 5,000 tons of grooved 
rails for tramways, with necessary appurtenances.” Particulars may 
be obtained from the Director of the Municipal Tramways, Nieuwe 
Achtergracht, No. 164, Amsterdam. 


Brecou.—August 5th. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
at Talgarth. See Official Notices“ June 28th. 


Cardiffi—August 6th. The Corporation wants tenders 
for double-deck bogie cars, four-wheel cars, and single-deck bogie 
cars; also for switchboard, with instruments. See “ Official 
Notices " July 19th. 


Christiania,—August 12th. Tenders are invited by the 
Norwegian Government for battery zinc, conducting wires, solder- 
ing tin, sal-ammoniac, and signboard shields for the Telegraphs 


. Administration. Specifications, &c., may be inspected daily at the 


office of the Controller of Material, Kongens Gade 21, Christiania. 


Croydon,—August 26th. The electric wiring and fitting 
of the Lunatic Asylum, Warlingham, Surrey. See Official 
Notices " to-day. 


Darlington.—August 22nd. Lancashire boiler, 350 
H. P. engine and C. C. dynamo, and steam, &c., piping, for electricity 
works extensions. See “ Official Notices " to-day. 


Doncaster.—Aucust 17th. The Corporation wants ten- 
ders for cables and wires for tramway feeders, also feeder and 
section pillars. See '' Official Notices " to-day. 


Duudee,.—August 5th. The Gas Commissioners want 
tenders for condensing and cooling plant, electrically and steam 
driven pumps, feed heaters, &c., for the electricity works, See 
“ Official Notices July 12th. 


Farnworth.—August 12th. The U.D.C. wants tenders 
for a car shed traverser. See Official Notices“ July 26th. 


France,— August 12th. Tenders are being invited until 
August 42th, by the French Ministry of Post and Telegraphs iu 
Paris, for the supply of a large quantity of lead-covered telephone 
cable with ?1 conductors. Tenders to be sent to Le Serio-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, Paris, 
whence particulars may be obtained. 


Glamorran.—August 24th. For the lighting by elec- 
tricity of Parc Gwyllt Asylum, near Bridgend. See “ Official 
Notices” to-day. 


Grays Thurrock.—August 8th. The U.D.C. wants 
tenders for electricity meters, and demand indicators. See 
“ Otticial Notices“ to-day. 


Heckmondwike.,—August 2nd. The Lighting Com- 
mittee wants proposals from those willing to carry out installation 
work on the free or assisted wiring system.” See Official Notices 
July 26th. 


Manchester,— August 7th. The Electricity Committee 
wants tenders for 70 feeder and section pillars for the tramways, 
See Oflicial Notices July 19th. 
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Manchester,—Aucust 14th. The Electricity Committee 
wants tenders for H.T. switchboards, exciter and auxiliary 
switchboards for the Stuart Street generating station, also high and 
low tension boards for sub stations. See our Official Notices“ 
July 12th. 


Manstield.—September 5th. Refuse destructors for the 
E. L. Committee. See Official Notices " to-day. 


Middlesbrough.—September 3rd. Mechanical coal- 
handling plant for the electricity works. fee ‘Official Notices” 
to-day. 

Pemberton.— August kth. The Council wants tenders 
for enclosed arc lamps, street lighting poles. See Official Notices“ 
to-day. 

South Lancashire.—Kugust 7th. The S. L. E. Trac- 
tion and Power Company wants tenders for the construction of 
about 30 miles of tramways: Specification (3 guineas’, Kincaid, 
Waller & Manville. 


Wigan. — August 10th. The Corporation wants tenders 
for enclosed motors and starters, 12 months’ supply, 1 to 50-1. P. 
See Official Notices July 26th. 

Willesden.—The D.C. wants tenders from companies 
willing to contract for the equipment of their proposed clectricity 
works. See Official Notices“ to-day. 

Worcester.—August 23rd. The Corporation wants ten- 
ders for water-tube boilers, economiser, pipes and pumps, steam 
dynamos, motor alternator and booster, Korting condensers, electric 
pumps, switchboard, crane, and battery for the new electricity 
works. See “ Oficial Notices” July 2€th. 


CLOSED. 


Barnsley.— It is proposed to accept the tender of Messrs, 
W. Arnold & Co., of Barnsley, for two boilers for the municipal 
electricity works at £1,865. 


Epsom.—The U.D.C. has accepted the following tenders : 
36 additional lamps, Messrs. G. J. Staller & Co., £760; cut outs, 
the Keighley Electrical Engineering Company, at 10s. 3d. each 
(eubject to the firm providing a deeper sealing chamber: ; meters, 
Messrs. Chamberlain & Hookham, 2-wire 3-amp., £2 158.; 3-wire 
ditto, £5 103.; ditto 5-amp., £3 and £6; ditto 10-amp., £3 13s. Gd. 
and £7 7s.; ditto 25-amp., £3 15s. aud £7 10s. 


Exeter, —' The Corporation have received tenders for the 
ercction and equipment of their new electricity generating station. 
Tenders for the erection of the buildings, fourteen in number, 
range from £13,905 to £27,096. In regard to plant, teuders were 
called for in accordance with a specification prepared by the city 
electrical engineer, Mr. H. D. Munro, with permission to submit 
alternative proposals either for the whole or for various sections. 
For the complete plant there are six tenders as follows :-— 

S. Z. de Ferranti, Limited, 1,250 Kw., to specification for single- 


phase (present alternators adapted) £26,461 
1,250 kw., larger units for single- 


57 19 77 
phase (present alternators adap ed) 21,057 
1 és i 1,350 KW., larger units for two-phase 
(present plant taken over) .. .. 26,300 
British Westinghouse Company, 1,300 Kw. larger units for two- 
phase (present plunt taken over)... 28, 989 


Brush Electrical Company, 1,150 kw., single-phase (present plang 


left with Council)  .. m . 28, 625 
is ii 5i 1,150 kw., two-phase (present plant 
taken over) |.. es 28,715 


All the tenders, with the exception of the British Westinghouse 
Company’s, may be reduced by £615 by the acceptance of alter- 
natives. Sectional tenders were sent in by, in addition to the 
foregoing, Messrs. Babcock & Wilcox, Reinshaw & Co., J. Thompson, 
Aiton & Co., J. Spencer, Mechan & Sons, Crompton & Co., Hiram 
Maxim Corporation, Stotbert & Co., International Electric Company 
(Liège), Electric Construction Company. Hick, Hargreaves, & Co., 
Bergtheil & Young, C. A. Parsons & Co., Rosling, Appleby & Fynn, 
McLaren, British Schuckert Company, Allyemeine’ Company, 
Lahmeyer Company, Siemens Bros., Mather & Platt, Johnson aud 
Phillips, Veritys, Cowans, Heaton & Smith, Barry Henry Company, 
New Conveyor Company, Blake, Barclay & Co., and Cross & Cross. 
Three experte, to be named by the President of the Institution of 
Electrical Engineers, are to be asked upon what terms they will 
advise the Council in regard to the alternative schemes and tenders. 


France.—The French Ministry of Posts and Telegraphs 
has just placed contracts as follows: Ila Compagnie Francaise des 
Métaux, Paris, 40 tons of bigh conductivity copper wire, 24 mm. 
diameter, at 2204 fr. per ton, 40 tons of high conductivity copper 
wire, 24 mm. diameter, at 221 fr., and 40 tons of high conductivity 
copper wire, 5 mm. diameter, at 217: fr.; La Compagnie des Treti- 
leries du Havre, 40 tons of high conductivity copper wire, 24 mm. 
diameter, at 220} fr., 40 tons of hivh conductivity copper wire, 
4 mm. diameter, at 219 fr., and 40 tons of high conductivity copper 
wire, 5 mm. diameter, at 2174 fr.; La Société d'Eleetro-Mctallurgie, 
Paris, 40 tons of high conductivity copper wire, 4 mm. diameter, at 
2183 fr. 


Ilkeston, — The T.C. has conditionally accepted the 
tender of Messrs. Dick, Kerr & Co. for the construction of per- 
manent way and electrical equipment of tramway, including the 
arc lamps aud mains fur public and private lighting. 


Hammersmith.—Tenders, as under, for the supply of 
six 50-NW. transformers, came before the Borough Council on 
Wednesday :— 


4 Drop in Magnetis. Tempera- 
volts. ing watts. ture rise. 


British Electric Transformer Company .. 540 ls 315 tO F 

International Electrie Company ne .. FAG 3 450 73 F. 
Briitsh Westinghouse Electric Company .. 552 1:45 653 10 C. 
John Fowler & Co., Lee ts ba te .. 561 YR 150 60 P. 
British Thomson- Houston Company .. 570 1 75 500 48 C 
Siemons Bros. & Co. T pa ve * 6573 16 620 70 P 

British Rchuckert Electric Company . 600 15 880 30 P. 
John Fowler & Co. $3 T sg .. 606 18 150 60 P. 
8. Z. de Ferranti .. " T «s .. GIK 1:8 440 60 P. 
Electric Construction Company = . 63) 1:5 460 85 F. 
Johnson & Phillips hi i. suu aep at SOND 2 425 52 F. 
Brush Electrical Engineering Company .. 822 1:5 460 40 F. 


The tender of the British Electric Transformer Company was 
accepted. 


Kimberley.—We learn that the contract for the large 
independent condensing plant for the De Beers Consolidated Mines, 
Limited, Kimberley, has been placed with Messrs. T. Ledward and 
Co., London, for their patent evaporative condeuser. We are in- 
formed that this well-tried system has more than held its own in all 
points against foreign competition on many recent occasions, " in 
"pite of the prejudice which exists in many quarters against genuine 
British manufacture.” 


Launceston (Tasmania.)—The following is a list of 
tenders submitted to the Corporation for the supply of electric 
meters. ll prices are calculated for delivery into the Corporation 
stores duty paid. Five ampere meters, 110 volts, only included in 
list, except as noted: the first order under contract being for 500 
of this capacity. Mr. Wm. Corin, A. M. I. C. E., is the city electrical 


engineer :— 
Name und address of tenderer. Meter. £ s. d. Remarks. 
WarT-HoUR MrerERs.—INDUCTION TYPE. 
Diamond Meter Co., Peor 8, Illinois Scheefer . 217 9 Accepted. 
Theiler & €», Zug, Switzer and . Theiler .. 3 4 8 — 
Australian Genl. Flectrie Co., Melbourne Thomson .. 3 8 6 3 & 5 amps. 
Noyes Bros., Melbourne € Westinghouse 8 19 6 — 


WATT-HOUH METERS.—COMMCTATOR TYPE. 
Australian Genl. Flee r'e Co., Melbourne Thomson 8 10 10 — 
Geipel & Lange, Westminster, S. W. Vulean . 4 8 2 — 
Gibson, Battle & Co., Sydney Johnson and 4 9 8 23 & 5 amps. 


Phillips. 
Watr-HoOR Msrern.—ELEcTRICALLY-DRIVEN CLOCKWORK. 
Lawrence & Hanson, Sydney  .. .. Avon 490 — 


VOLT-AMPERE-HOUR METERS. —INDUCTION TYPE. 


Chamberlain & Hookhani, Birmingham Chamberlain 3 4 3 8 & 5 amps. 
and Hookham 
ji x às Ditto 411 6 = 
Edison & Swan, Sydney  .. s .. Hound .. 4 6 1 3 & O amps. 
a << 25 ie .. Squire .. 910 8 — 
es CHO Elecktiictuts Gesellechaft, A L.. G. .. 315 6 3 & S amps. 
berin. 
Electrica] Company, London, W.C. .. A E. G. .. 812 1 3 & 5 amps. 


AMPEHRE-HoUR METER. 
Shallenberger 417 0 = 

PREPAYMENT METERS. 

Geipel & Lange, Westminster, S. W. . Vulcan 


Noyes Bros., Melbourne 


2 0 2amps. 

n. » T - i 9 4 3amps. 
Australian Genl. Electric Co., Melbourne Thomson 13 3 8 & 5 amps. 
London,—The Fire Brigade Committee of the London 
County Council received the following tenders for the wiring and 
fittings required in conuection with the electric livhting of the 

Manchester Square, Bishopsgate and Brompton fire stations :— 


5 
5 
7 


i Manchester Sy. Bishopsgate. Brompton. 

£ B d. £ s. d. £ s. d. 

G. Forrest & Son (accepted) .. 23610 0 208 10 0 122 10 0 
Drake & Gorhan Ee Ta .. 2315 0 220 15 0 128 0 0 
F. A Glover & Co. se . . 215 0 0 220 00 143 0 0 
The Lighting Corporation .. . 256 9 6 233 10 6 147 8 6 
C. Esson.. i3 ae : . 259 0 0 215 0 0 125 10 0 
F. J. Coleby & Co. S . 29510 0 273 12 0 165 18 6 
Laing, Wharton & Cunnington .. 2% 16 0 238 12 0 153 10 0 
E.P. Alam & o. . . . 312 16 0 271 10 0 16115 0 
J. Sperati T 9975 is .. 378 0 0 813 0 0 186 0 0 
Wells & Co. 470 0 0 410 0 0 230 0 0 


Manchester,—It is interesting to read that the Man- 
chester Electricity Committee has given a large contract for cranes 
for the Stuart Street station to Messrs. Higginbottom & Mannock, 
Limited. The Manchester Evening Chronicle, in commenting upon 
the matter, says:“ Possibly there are some who will be displeased 
at the placing of the present contract, but the majority will be 
inclined to the view that it goes a long way towards showing what 
is becoming more and more generally recognised, that Mr. Higgin- 
bottom was very hardly treated last November." 


Rochdale.— Phe Corporation has ordered three electric 


cars from Messrs. Dick, Kerr & Co., aud three from the B.T.H. 
Company. 


NOTES. 


Presentation,—The engineering officials of the Dublin 
District Post Office assembled at the headquarters, 
Aldboro House, Dublin, last Saturday to do honour to Mr. 
Charles A. Burge, NM. I. E. E., the acting superintending 
engineer of the Midland district, on the occasion of his pro- 
motion. After a long service in Dublin Mr. Burge has 
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been appointed superintending engineer to the Post Office 
for the North Wales district with headquarters at Liver- 
pool, and his responsibility includes the whole of the main 
telegraph and telephone lines and offices in North Wales, 
and Liverpool, Chester, Shrewsbury, Warringtoft and other 
important centres, together with the Isle of Man. ‘The 
G.P.O. at Liverpool, which is newly built, has an extensive 
electric lighting and pneumatic plant, and a large trunk 
telephone exchange system. Mr. Burge's colleagues on the 
occasion of his departure from amongst them presented 
him with a 14-day black marble and bronze clock, aneroid 
and thermometer, and a pair of bronze ornaments to match, 
together with a solid silver tea set and spoons in a case. 


The Possibilities of High-Speed Electrie Traction. 
—The recent passage of the Behr express railway scheme 
through the preliminary stages in the House of Commons has 
inspired some eloquent journalists with optimistic, or rather, 
exaggerated, ideas of what may be done in this direction. 
The following extract from the leading columns of the Daily 
Telegraph may serve as an example :— 

How great will be the revolution, however, should the mono-rail 
electrical system come into general use, it is easy to see. The 
problem, for instance, of housing our working population largely 
depends on the ease with which men can be brought to their sphere 
of work from considerable distances, instead of the present necessity 
under which they suffer of living within the distance, ut the most, 
of a mile or two. We have a close congestion round one or two 
factories and workshops, with all the consequent peril to health, 
because only by proximity to his sphere of industry can the labourer 
hope to carry out his daily spell of toil. But if tramways will 
help to relieve this overcrowding, as Mr. Balfour some time ago 
suggested, how much more will a mono-rail train, running at the 
cost of a few pence some 20 miles in 10 or 12 minutes! Every- 
one who has the welfare of the democracy at heart will wish 
success to the new electrical traction, if, as its promoters hope, it 
should open up fresh possibilities of cheap and rapid locomotion. 

Without wishing to detract in the least from the merits of 
the system, we must point out that the above is a whully 
mistaken conception of its functions. Asa means of rapid 
transit between important business centres, the high-speed 
electric railway, in some form or other, has an undoubted 
fature ; but such schemes must be laid out with a view to 
the payment of dividends. What possible chance would 
there be for a railway, organised on the lines suggested by 
the Telegraph, to earn a profit? Such a line would, of 
necessity, lead from a congested town to an open rural 
district, and practically the tratfic would be confined to the 
early morning and the evening hours. Moreover, at those 
times there would be a rush of traffic such as it would be 
extremely difficult to cope with—impossible, if, as in the Behr 
scheme, each train consisted of asinglecar! These conditions 
are diametrically opposed to those which are most highly con- 
ducive to success—a steady stream of traffic throughout tlic 
day. Moreover, there is not the slightest neccssity to carry 
the workmen 20 miles away from their work. The real need 
isan abundance of electric tramways running out into the 
country, say eight or ten miles, able to pick up and set down 
passengers at any. point on the line of route, and travelling 
at 6 or 8 miles per hour in the towns, 15 to 20 miles in the 
country. In this we should but follow the precedent of 
American practice, which has proved of such immense 
benefit to tlie people. No good end is to be served by extra- 
vagant statements such as the one which we quote. 


The “Cervera” System of Wireless Telegraphy in 
Spain.—A member of the Technical Committee, engaged in 
making definite experiments in wireless telegraphy on the 
System of the Spanish Major Cervera, has just been inter- 
viewed. The results have been splendid; the major has 
telegraphed with complete success between Tarifa and Ceuta 
(ie. across the straits of Gibraltar). He will shortly tele- 
graph from Barcelona to the Balearic Isles. Major Cervera 
I8 even certain that he will be able to telegraph from Spain 
to America ! . His system is suid to have a great advantage 
over Marconi's, in that it does not permit of the despatches 
being intercepted. Near Alicante the Major has fired mines 
at a distance without wires. He hopes to be able to 
effect the explosion of the magazines of warships at a distance. 
The Spanish Government has bought 100 of Cervera’s 
apparatus, and a Belgian company is offering 250, 000 francs 
for permission to work the invention in Belgium. 


Electric Motors in Factories and Fire Insurance.— 
The following is a copy of the revised rules just issued by 
the combined fire insurance offices, applying to electro- 
motors in textile mills, wood-working factories, and other 
premises where the use of open motors is attended with 
danger. The main point of difference between the new 
rules and those hitherto in force is that ventilating holes in 
the outer metal case of motors are allowed, provided they are 
protected by two thicknesses of wire ganze, set at least }-in. 
apart, and permanently attached to the case :— 


Rules for Electro-Motors and Dynamos used in connection therewith 
(whether exceeding -H. P. or not). ' 


1. Motors, when not in an engine room or in a separate compart- 
ment expressly set apart for their use, and built of or lined with 
incombustible material, must be completely enclosed in an efficient 
metal case, forming part of the designed construction thereof. 

2. Resistances must be similarly situated, or enclosed aud con- 
structed entirely of incombustible materials. They must not be 
fixed within 6 iu. of any combustible material. 

Norr.—Inspection ho es fitted with plate glass are allowed. Motors and 
resistances must be su tably designed to withstand, without serious over-heat- 
ing, the effect of the absence of ventilation inc:dental to the use of a inetal 
case. Venti ation, if any, must be only by direct communication with the outer 
air, or by openings in the vertical portion of the metal case, protected by two 
thicknesses of wire gauze, set at least -in. apart, permanently attached to the 
case. 

3. The motor pulley (or other mechanical device for transmitting 
power from the motor) must be external to the metal case enclosing 
the motor. Only the shaft and the connecting conductors may be 
carried through iuto the metal case, or through the wall of tho 
compartment. No belts, ropes or other corresponding gr may be 
80 carried. 

Norz.— Holes in the case, to admit connecting conductors, must have proper 
iasulating bushings to prevent short-cire siting. 

4. Dynamos must be treated as motors. 

5. Each motor and each dynamo must have a "switch" and a 
“ cut-out” upon each of its connecting conductors. 

6. Switches, cut-outs, and all other regulating and controlling 
devices must be made of incombustible materials only. 

7. Fusible cut-outs not on main or distribution boards must have 
efficient incombustible covers. 

8. All switches when not "on" must automatically turn full 
off,” and must work from “on” to “off” with a sharp break. 
The "break in a switch or other disconnecting device must be of 
such a length that an arc cannot be sustained. 

9. Connecting conductors must have their sectional areas so pro- 
portioned that, if of copper, the maximum working current must 
not exceed the ratio of 1,000 amperes per square inch of such 
sectional area forcurrents not exceeding 100 amperes. 

10. Motors must not be supplied with current from dynamos or 
conductors having an earth return. 

11. Waste oil from motor bearings and from dynamo bearings 
must be collected in suitable metal receptacles. Deep metal cans 
must be provided for oily waste for removal daily. 


é 


Ligltning.— It having been stated that 11 was the 
highest total of fatalities from one flash of lightning, Prof. 
Henry N. Carhart writes to the se Electrician recording 
a case which occurred during the American Civil War, 
in which 18 men were killed :— 

Major Soule was stationed at one time on Ship Island in the 
Gulf of Mexico. The tents in which the soldiers were accom- 
modated were conical in shape, with a tent pole in the centre. 
These tents were intended for 20 men. During a thunderstorm 18 
men were in one of them, with their muskets stacked around tie 
central pole.  Ligbtning struck the pole of the tent, divided 
itself, apparently, among the stacked muskets, and killed the 
entire company of 18 men. No other casualty from lightning 
occurred there, 

The Wes/minsler Gazelle lust week quoted an old Swiss 
proverb, which advises :—* If you are caught by a thunder- ° 
storm in the woods avoid the oak tree, flee from the fir trees, 
but seek the beech trees. In order to put the worth of this 
ancient bit of folk-lore to the test, a statistical examination 
was made in Canton Lucerne by the forest authorities. Out 


of 80 trees struck by lightning in a forest district where 17 


of the trees were beeches, 56 oaks were struck hy the light- 
ning, and 24 firs and larches, but not one single beech. 
The next inquiry needed is to discover the peculiar quality 
in the beech to which it owes its comparative immunity.” 

Readers of tlie Bubcornican Review will find a note 
giving very much the same result in our issue for May Ist, 
1896. 


The Pacific Cable.—The Pacific Cable Board is pre- 
pared to appoint a general manager. Particulars as to 
qualifications, &c., may be found in our * Oficial Notices“ 
to-day. 
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The B.A. Meeting at Glasgow.—The Glasyow Herald 
last week had a general article indicating the arrangements 
for the September meeting of the B.A., so far as they are 
yet known. It is stated that for Sec, A (mathematical 
and physical science), of which Major P. A. MacMahon, 
F. R. S., is president, a large number of papers dre already 
promised. The following may be mentioned :—Five papers, 
dealing with elasticity, viscosity, magnetic fields, and stress 
and magnetisation of nickel and cobalt, are promised from 
the physical laboratory of the University of Glasgow by 
Prof. Gray, his assistants, and the research studeuts in his 
department. Dr. Joseph Larmor, D. Sc., F. R. S., of Cam- 
bridge, will give a paper on radiation; Prof. W. M. Hicks, 
D. Sc., F. R. S., Principal of University College, Sheffield, a 
paper on the Michelson-Morley effect; and Dr. R. T. 
Glazebrook, of the National Physical Laboratory, a paper on 
optical glass. 

In Sec. B (chemistry), of which Prof. Percy Frankland, 
F. R. S., of Birmingham, is president, the following papers 
have already been promised :— On the Transitional Forms 
between Crystalloids and Colloids,” by Prof. J. H. Gladstone, 
D. Sc., F. R. S., and Mr. W. Hibbert ; „The Oxidation of Tin, 
including the Action of Light,” by Dr. J. H. Gladstone and 
Mr. G. Gladstone, F. R. Gi. S. Papers will also be submitted on 
electro-chemical processes, and on the manufacture of 
cyanides. 

In Sec. G (engineering), of which Colonel R. E. Crompton 
is president, a paper on the mechanical exhibits at the 
Glasgow International Exhibition is being arranged for. 
After a report on road traction is submitted bv a committee 
appointed for the purpose, papers bearing on this subject 
will be read by the Lord Justice Clerk (Sir. J. H. A. 
Macdonald), and Messrs. A. R. Sennett, and A. H. Gibbings. 
The following papers will also be given to this section :— 
Protection of Buildings from Lightning,“ by Mr. K. 
Hedges, M.Iust.C.D.;  *' Dielectric Hysteresis,’ by Mr. 
W. M. Mordey ; and“ Aluminium as a Fuel," by Sir W. C. 
Roberts-Austen, K. C. B., D.C.L., F. R. S., chemist to the 
Royal Mint. 


The National Electrical Contractors’ Association.— 
An enthusiastic and well-attended meeting of electrical con- 
tractors was held at the offices of the Sunbeam Lamp Com- 
pany. Fenchureh Street, on Monday last, for the purpose of 
forming a London and District Electrical Contractors’ Asso- 
ciation, with a view to its ultimate affiliation to the Nattonal 
Electrical Contractors’ Association. Mr. Rawlings, of Messrs. 
Rawlings Bros., Limited, presided, and amongst the firms 
represented were Messrs. Braby & Tomlinson ; Frost, Knight 
and Co., Limited: Geipel & Lange; F. A. Glover & Co.; 
Gillard & Co.; The Lighting Corporation, Limited; W. R. 
Woodward; Emanuel & Son, Limited, &c. After an 
animated discussion in which several points of great interest 
were touched upon, notably the gross unfairness of the pro- 
posed competition by municipal bodies, a resolution was 
moved by Mr. W. R. Woodward, forming the association, 
and this was carried unanimously. A provisional election of 
officers afterwards took place, and a committee was also 
appointed to draw up rules, &c. Contractors in London and 
District desirous of joining this much-needed association are 
requested to communicate with Mr. Sidney Frost, secretary, 
567, Battersea Park Road, 5.W. 


A French Electrical Convention.—A congress of tlie 
Syndicat Professionel des Usines d' Electricité has lately been 
held in Paris, when a number of papers were read, including 
one by M. Roux on “ Electric Measuring Apparatus,” one 
by M. Brillouin on “ Medical Applications of Electricity,“ 
and one by M. Deschamps on “Gas Engines Operated by 
Producer Gas.” In the evening a banquet was held, at 
which M. Mongeot, Under-Secretary of State for Posts 
and Telegraphs, presided. The day following the members 
journeyed out to Fontainebleau to witness the inauguration 
of a service of Lombard-Gerin electric omnibuses, the current 
to which is fed by means of the overhead trolley system. 


The American Association for the Advance of 
Science. — The annual convention of this association is to 
be held at Denver, Colorado, from August 24th to 31st. 


— 


Personal.— Mr. F. Wiedmann, for many years lamp 
maker at the Edison & Swan Company's incandescent 
lamp factory, Kalk-by-Cologne, has, in consequence of these 
works being closed, left the Edison & Swan Company after 
nine years service, and has now undertaken the manage- 
ment of the Elektrische Gliihfaden Fabrik, G.m.b.H., 
Pasing, near Munich, Germany, who make a specialty of 
the manufacture of filaments for incandescent lamp factories, 

The managers of the Edinburgh Roval Infirmary have 
promoted Dr. Dawson Turner to the office of medical elec- 
trician, and Dr. W. Hope Fowler has been elected assistant 
medical electrician. 

We regret to learn that Mr. E. Coote, of the Edison and 
Swan Company, has been dangerously ill with pneumonia 
and general collapse owing to overwork. We are glad to 
learn, however, that he is now making satisfactory progress 
towards complete recovery. 

The staff of the Sir Hiram Maxim Electrical and Engi- 
neering Companv have presented Mr. E. J. Sanders, late 
manager of the works, with a tobacco cabinet as a recognition 
of his kindness and able management. The workers pre- 
sented him with a salad bowl and servers. 


Electromobile Run. —0n Monday last, we understand, 
a remarkable run was accomplished by an electric motor- 
carriage. Starting from Long Acre, the vehicle—a sporting 
dog cart, fitted with the * Still" motor and the “ Ideal" 
storage battery—proceeded en roule to Bath, but owing to 
the bad state of the roads and the heavy gradients, the 
journey was terminated at Calue (Wilts); the distance 
covered was over 90 miles on one charge. The total 
weight of the vehicle was 314 cwt. with two passengers, and 
the battery weighed 17 cwt. Mr. Basil Joy, of the Auto- 
mobile Club, accompanied the driver to report on the test of 
the“ Still“ system. 


Appointments Vacant.— Engineering assistants are 
wanted for the Glasgow Corporation telephone department. 
The Bedford Corporation wants an electrical engineer at 
£350 per annum. An electrical and mechanical draughts- 
man is wanted in connection with the electric lighting at 
Netley. The Hastings E.L. Committee wants a mains 
superintendent at £100 per annum. 


Libel Action.—In an action for libel before the Lord 
Chief Justice of England, at Newcastle Assizes, July 11th, 
1901, in which the plaintiffs, Messrs. Bennis & Oo., 
Limited, asked for £5,000 compensation, the defendants, 
Messrs. Ransomes & Rapier, Limited, engineers, of 39, 
Victoria Street, London, were charged with publishing the 
results of tests at the Sunderland Corporation’s Electric 
Supply Station, on January 25th and 28th, 1901, between 
the defendants’ “Triumph” stoker and the plaintiffs’ 
compressed-air furnace stoker, in which it was alleged 
statements were made in respect to excessive clinkering 
and consequent decreased evaporation of the latter machine, 
that were not true in substance and fact. It was not denied 
that plaintiffs abandoned tests on both occasions when only 
half way through. The jury awarded the sum of £100; 
this award was, however, according to the Yorkshire Post of 
July 30th, rectified on the previous day at the Leeds 
Assizes bv the Lord Chief Justice, and judgment, with 
costs, given for the defendants, stay of execution being 
refused. 


—— a o 


The Bristol Tramway Employés.—There is trouble 
between the Bristol Electric Tramway Company and its 
men. It appears that 400 of them have been discharged, 
and that all cars are stopped after sunset “ owing to the 
threatening state of affairs.” The company is proceeding 
against the men for intimidation. | 


'rowded Out.—Owing to pressure upon our space this 
week we are compelled to hold over our report of the L. U. T. 
Bill before Committee, several reports of meetings of elec- 
trical aud telegraph companies, aud a number of letters. 
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NEW COMPANIES REGISTERED. 


Electric Propulsion Company (70,934).—This com- 
pany was registered on J uly 23rd, with a capital of £100,000 in £1 
sbares, to adopt an agreement between Walter L. Allcroft cf the 
one part, ard Edward J. Outram, on behalf of the company, on the 
other part, for the purchase of certain letters patent relating to an 
electric motor and an electric battery, and to carry on the business 
of manufacturers of, dealers in and agents for the sale of electric 
vehicles of all descriptions made in accordance with the letters 
patent the subject of the aforesaid agreement or of any other letters 

nt or otberwise howsoever, and all articles and things used in 
the manufacture, maintenance or working therecf, cycle, bicycle, 
tricycle, velocipede and carriage builders and merchants, engineers, 
machinists, millwrights, saddlers, galvanisers, japanners, aunealers, 
eramellers, electro-platers, &c. The first subscribers are: — W. L. 
Allcroft, 2, Ryder Street, S. W., civil engineer, with 100 shares ; 
W. M. Barber, 20, Woodland Road, New Southgate, Middlesex, 
manufacturer, with 100 sbares; G. Rowell, 6, Cavendish Place, 
Cavendish Square, London, F.R.C.S., with 1 share; G. H. Willis, 
59, Chancery Lane, W.C., solicitor, wita one share; E. J. Outram, 
59, Chancery Lane, W.C., secretary, with one share; C. B. J. Smith, 
8, Nutford Place, London, clerk, with 1 share; and A. D. Taylor, 
79, The Grove, Wandsworth, 8.W., clerk, with 1 share. Minimum 
cash subscription, £12,000. Tne number of directors is not to be less 
tban two nor more than seven; the first are Walter L. Allcroft, 
Walter M. Barber and George Rowell; qualification, 100 shares; 
remuneration as fixed by the company; registered office, 79, 
Chancery Lane, W.C. 


Morgan, Mondey & Co, Limited (70,973). — This 
company was registered on July 26th, with a capital of £3,000 in 
£1 shares, to acquire the business of Morgan, Mondey & Co., and 
such part of the business of Messrs. H. & W. Green as may consist 
of dealing in electrical appliances, and generally to carry on the 
business of electricians, electrical, mechanical, sanitary, gas and 
water engineers, Ironmongers, builders of electric tramcars, motor 
cars, carriages, cycles, vehicles, dynamos, motors, telephonic bells, 
electroliers, arc and other lamps, electric light fittings, heating and 
cooking apparatus, metals, india-rubber, asbestos and insulating 
material, contractors for the supply of electricity, manufacturers of 
chemical and medical apparatus, &c. The first subscribers (each 
with one sbare) are:— T. C. Morgan, 13, College Street, Rotherham, 
electricaliengineer; F. W. Clayton, 56, Chippenham Street, Sheffield, 
manager; H. W. Green, 37, Warwick Street, Rotherbam, photo- 
graphic dealer; W. W. Green, 145, Kimberworth Road, Rotherham, 
photographic dealer; J. Phillips, 13, College Street, Rotberham, 
electrical engineer; T. C. Lewis, Warren Lane, Chapeltown, 
Sheffield, iron turner; G. Bentley, 385, Sheffield Road, Temple- 
borough, Rotherham, engineman. No initial public issue. Regis- 
tered without articles of association. Registered office, 13, College 
Street, Rotherham, Yorkshire. 


Electric Haulage Company, Limited (70,927).—This 
company was registered on July 22nd, with a capital of £10,0C0 in 
41 shares, to adopt an agreement with G. Davis and E. W. Rudd, 
forthe option to purchase certain patents in respect of an iuven- 
tion of an improved system of distribution and collection of cur- 
rent for electric traction, and other rights and privileges, to acquire 
any other inventions and to carry on the business of electrical 
engineers, manufacturers of electric motors and electrical apparatus 
and appliances, makers of electric tramway cars and other vehicles, 
rail, conductor and trolley manufacturers, &c. The first subscribers 
(each with one share) are:—E. Hughes, 50, Mark Lane, E.C., 
managing director of Tilbury Lighterage Company; G. Davie, 34, 
Victoria Street, S. W., electrical engineer; A. Bathurst, 52, Lincoln’s 
Inn Fields, W.C., solicitor; G. H. Gordor, 148, Alexandra Road, 
N. W., secretary; A. J. Borer, 50, Mark Lane, E. C., clerk; A. d. 
Hughes, 28, Wickham Road, Brockley, S. E., engineer; ar d J. G. W. 
Aldridge, 9, Victoria Street, S. W., consulting engineer. No initial 
public iesue. The number of directors is not to be less tl an three 
not more than seven; the first are G. Davis, and others to be 
appointed by the subscribers; remuneration as fixed by the com- 
pany. 


— — — — — — —- —— — 


CITY NOTES. 


The Edison & Swan United Electric Light Company. 


Tax report and accounts of the Edison-Swan Company, to be pre- 
sented at the eighteenth annual meeting to be held to-day, disclose 
à grave condition of affairs. ‘The fall in the market quotation of 
the shares, the changes which were known to have been made in the 
staf, and other reasons, led to the formation of a committee,” which 
has made an examination into the affairs of the company, and 
nominates two new directors. It is to be presumed that this com- 
mittee is also responsible in part for the measure of candour and 
recognition of facts which the report discloses. The profit and loss 
account shows that £19,514 bas been carried to net revenue account, 
of which £18,242 has been abeorbed by debenture interest. It was 
found that in previous years work which had been completed at a 


loss was reported as work in hand,” and carried forward as an 
asset. This discovery led to further inquiries into the value of the 
stock, with the result that £31,048 had to be written off therefrom. 
Tbe Broadheatb, Walsall, and Kalk factories were found to be 
unremunerative, and closed. The cost of closing these factories, 
amounting to nearly £10,000, other outlays of nearly £20,000 and 
the depreciation of the stock, amounting together to roughly 
£60,000, have, with the interim dividend and provision for doubtful 
debts, absorbed the whole of the reserve. 

Whilst the condition of affairs as disclosed by the report is 
sufficiently alarming, the business men amongst the shareholders 
may question whether the measure of candour and recognition of 
facts to which we have alluded goes far enough. It is one of the 
drawbacks of limited liability investment that shareholders seldom 
desire, or seldom have the opportunity of arriving at unpleasant 
facts in one stage. The balance sheet—omitting items of share 
capital appearing on both sides—may be summarised as follows :— 

The debentures (£444,023), creditors and accrued intereat amount 
to £459,878 28. 5d., and the freehold and leasehold property 
(£89,200), stock, and plant (£293,535), debtors, sundry payments in 
advance, investmeuts at cost, and cash, amount to £489,613 11s. 3d. 

The liability on share capital is £383,478, and the only other 
assets are cost of establishing the business,” goodwill, and remain- 
ing patents (£325,631), and Altrincham Electric Supply, Limited, 
debentures, shares, and goods supplied, total £390,526 11s. 2d. 

No independent valuation is given for the freehold and leaschold 
property. The stock is considerable, but the value given it may be 
accurate for a going busingss. The new directors will doubtless 
consider how much is for current stock and how much represents 
articles subject to changes in fashion, such as fittings, or advances 
in the industry, such as appliances. The investment taken at cost 
would not have realised that amount at June 30th, but we see no reason 
for assuming that the depreciated value at that date neccssarily 
represents its ultimate realisable value. It may reasonably be asked 
why the Edison & Swan Co., which pays 5 per cent. on some of its 
debentures, should invest in a 5 per cent. preference share of the 
National Telephone Company ? We do not doubt that the directors 
were at tre time sufficiently advised in so investing. For the 
Altrincham Electric Supply, Limited, in which approximately 
£65,000 is invested, we presume the Manchester Company is 
originally responsible. As iuterest on the debentures has been 
accruing since 1897, it is clear that the investment either requires 
considerable nursing, or that the security is of so intangible a 
nature as to be classed with goodwill,as in our summary of the 
balance sheet. In expressing their sincere regrets at the unexpected 
results now shown, the directors desire to say that they are of 
opinion that the business if properly conducted is good," and that 
with certain changes “the company can once again be placed in a 
satisfactory commercial position." It would be a great misfortune 
if one of our oldest electrical manufacturing companies— 
embodying in its title the names of pioneers in the invention of 
electric incandescent lighting— were to remain in the condition 
its present report discloses.. Holding for years a monopoly of the 
manufacture of incandescent lamps, it embarked later into the 
business of electric supplies. Which department of its business is 
responsible for the shrinkage in profits and assets? The profit and 
loss account does not show this; but it does show that the company 
sold £285,667 worth of goods, and the expense of conducting the 
business was £63,811. It is not unlikely that the shareholders may 
be told, as they rave been told before, that some reticence is neces- 
sary in impartiog information which may be utilised to the detri- 
ment of the company’s business, as well as for the enlightenment of 
the company's shareholders. The contention should not be entirely 
disregarded ; but the shareholders should be satisfied, through a 
committee or otherwise, as to which are the paying departments of 
the company's business. It is to be regretted that in replacing the 
retiring directors there is not nominated someone who is identified 
with the electrical industry and familiar with the commercial side 
of it. We are bound to recognise that Mr. Forbes's health and 
domestic bereavements are ample justification for reducing his 
engagements; but we cannot but regret that the necessity arises at 
this juncture in the affairs of à company of which he has been 
chairman since the commencement. The shareholders will do well 
to remember that in their name and connection, and the high 
character of their manufactures, they should have a valuable asset ; 
but that the value of & business is represented rather by the returns 
than by what it cost to establish. This as an item of asset will 
clearly have to be modified. The business will have to be brought 
up tó the standard of the capital, or the capital reduced to the 
standard of the business. The debenture interest is a serious 
burden, but there seems plenty of room for economies in the 
“ salaries and expenses of sales departments.” The shareholders 
have certainly reason to complain that the company has been 
allowed to drift into its present position. They have received their 
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6 per cent. too long. 
ture interest. The present report prepares them in part to realise 
the situation, but it is clear from the accounts and the auditor's 
observations that there is yet another stage toa complete recognition 
of the facts. The encouraging feature is that there is business to be 
done, and that it ought to be done at very much less cost. The 
important consideration is the appointment of directors and 
management who can reduce the cost of doing the work whilst 
maintaining the connection. ‘Th re is a chance for the company in 
the words of the report, if properly conducted,” words which the 
directors apply to the future, but which it is impossible to read 
without applying them to the past. 


Sir Hiram Maxim Electrical and Engineering 
Company. 


AN extraordinary general mecting was held last Friday at the offices, 
65 and 66, Gracechurch Street, E. C, under the presidency of Mr. 
Jules de Meray, at which resolutions for the alteration of the articles 
of association were passed, to comply with the Stock Exchange 
requirements. This was the first time they had met since the acqui- 
sition of the late Maxim Corporation. 
The CHAIRMAN said that the business of the company could be 
divided into three important departments—the lamp factory, the 
engineering contract department, and the export departinent. 
With regard to the lamp factory, since they had acquired it, a great 
many changes and improvements bad been made. The late manager 
of the Hiram S. Maxim Corporation had entered into a. contract with 
the company to purchase the whole of the output of their factory ata 
price which the directors considered favourable. The contract pro- 
vided that orders for not Jess than 1,000,000 lamps per annum 
would be given to the company, but a very much larger trade was 
anticipated. A deposit of £5,000 was paid to them as security for 
the fultilment of the contract. To carry out this arrangement a 
separate company had been formed, with a capital of £60,000 
issued, £15,000 of which was cash working capital, and £20,000 
was to be handed over to their company in shares, as a condition 
of their entering into the contract. The enginceriug department 
was under the management of Mr. Howard T. Wright, who 
was the manager of Messrs. Edwards & Barnes, engineers, 
whose business this company bought some time aro. Some 
weeks ago they secured an important contract from the Cardiff 
Corporation, which was now iu hand. They had taken up the 
making of electric cable troughs, for which tney had secured an 
order, now being completed, amounting to about £10,000. They had 
also been offered the construction of a light railway, and subject. to 
the financial arrangements being satisfactory, he thought tbat they 
might say that this order was practically :c.u cd. They had been 
asked to tender for what would be one of the most important 
electric and stcam mining railways in Spain—a matter with which 
they had associated themselves with tbe firm of Messrs. G. J. 
White & Co., of London and New York, and in conjunction with 
tbat firm they had submitted a scheme which they believed would 
be accepted. ‘They had had in hand for the past 12 months, work of the 
value of £40,000, aud they had had submitted proposals amounting 
to over £300,000, which were in fact under consideration. Their 
total capital was only £175,000, and their £40,000 of working capital 
was almost untouched. 


City and South London Railway Company. 


AT the half-yearly meeting held at the offices last Friday, Mr. C. G. 
Mort, who presided, ran brietly over the past history of the com- 
pany, showing that the policy of gradual extension which the 
board had pursued from the commencement had fitted in with tle 
events of the period, and had led to the present improvement in the 
affairs of the company now that it is on the eve of its most 
important development, namely, the completion of the extension 
from Moorgate Street to Islington. The directors’ report has 
alr:ady appcared in our columns, and in moving its adoption, Mr. 
Mott said that in June, 1899, by very careful economies in every 
direction, tl:ey were able to declare a 24 per cent. dividend for the 
halt-year, but that was without allowing anything for depreciation 
o: renewals, There was no chance of that dividend being long 
maintained except from tapping new sources of traffic. To- day 
they bad tapped those sources partially, and they now saw the 
result. This half-year, notwithstanding the fact that they had had 
all the additional capital to pay upon, and all the additional 
interest charges, they had earned enough to have paid 
that 24 per cent. ‘They had now arrived at the time when 
they were absolutely earning practically the same dividend as they 
earned with the restricted liue which had no possibility of 
advancing in the future, but rather had the probability of decreasing 
dividend. In addition they now had a liue rapidly iucreasing in 
traffic, and developing every week, aud with great possibilities 
in the future. The plan which they had had in mind 
yor so long had been really  iustitied by the results, 
and he hoped that the Islington opening would briug a very 
large increase of traffic. They had various sources of trailic to come 
on in the future from connections with other lines, aud so on. The 
reason they were not able to pay the 2] per cent. dividend this half- 
year was that having made no reserve for renewals they had been 
met at the end of the first 10 cr 11 years—the machinery had been 
working for 12 years— with the necessity of substituting a new and 
completely-improved plant for the old one. They might bave gone 


The first care must now be to provide deben- : 


on with theold plant, and had nothing to say about the question of 
renewal, but that would not have been in the interests of the share- 
holders. ‘They put in entirely new plant and sold off the old plant 
for what they could get, the loss involved being £8,000 after 
deducting the amount received for the sale. That £8,000 they 


had to write off the capital account, and of that they had cleared - 


out £3.000, leaving £5,000 for the future. It was a heavy pull upon 
the half-year, and they had practically taken 4 per cent. from the 
dividend for the time being. They thought it better to clear it off 
in the next half-year or two us quickly as possible, and then to 
adopt a moderate renewal fund, so that they would not have claims 
of this kind suddenly coming upon them. It they had set aside £350 
per half-year since the opening of the line they would have had the 
whole amount required in hand. After referring briefly to the 
company's Bill before Parliament, the chairman said that the St. 
Mary Woolnoth Church arbitration award had been given, but it 
was in such a condition that they did not know the exact position 
of it. It would be a long time before the matter was finally settled. 
The additional capital they had got by their present Bill was neces- 
sary to pay off certain loans and so relieve the charges of the com- 
pany, and to enable them to bay certain additional rolling stock. 
Only a portion of the new stock would be issued at present. The chair- 
man then turned to explain in his usual detailed mannerthe accounta 
and the increases and decreases of the half-year. The train-miles run 
showed an increase of 144,857. The number of trains run was 
93,592, as against 50,137 in the previous half-year, an increase of 
13,155. The number of passengers per train had grown from 57 to 
62; the receipts per train had grown from 8s. 8 6d. to 10s. 10d. 
The train-mile receipts were very nearly the same; there was a 


slight decrease besause of the large additional mileage run.“ 


Receipts per passenger averaged as nearly as possible 2d. The 
most remárkablé and satisfactory part was the reduction in the 
working expenses. The corresponding half-year last year they 
were 5936 percent., and they were now reduced to 52°36 per cent. 
They began originally with working expenses 79 per cent., and 
they had gradually got this down to 52°36. If they had had no lifts 
to work the expenses would have been only 414 per cent. The 
expenses per train-mile were reduced during the balf-vear from 
ls. 47d. to 18. 3:19da. Tne locomotive charges, notwithstanding the 
high price of coal aud materials, bad been reduced from 
597d. to 443d. That was a most satisfactory reduction, 
and a very small charge for locomotive and generating 
power. It spoke well for the management of the engineer in 
his department. These figures proved, when one compared them 
with the large steam railways, what a large advantage the 
electric railway had over such lines. Instead of locomotive charges 
being 493d. they would probably find them 1s. or more on 
many of the lines, and the percentage of working expenses would 
come out at close upon 70 per cent. for this half-year, instead of 
526d. The company bad now turned the corner; their difi- 
culties were practically at an end, and they had every prospect 
of large traffics, and of moving steadily onward with their divi- 
dend. He then moved the adoption of the report, which motion 
Mr. GRENFELL seconded. l 

After a number of shareholders had offered sundry congratulatory 
and suggestive remarks, and these had been suitably replied to by 
Mr. Mott, the report was adopted, and a motion declaring dividend 
passed. 

An extraordinary general meeting followed, at which resolutions 
were passed relating to the issuing of debenture stock. 


The Edison & Swan Enited Electric Light Company. 


Tite report for the business year ending June 30th, 1901, to be sub- 
mitted to the meeting to be held at Cannon Street Hotel to-day at 
one o'clock, reads as follows: 

“The directors submit herewith the report and accounts for the 
year ending June 30th, 1901. The profit and loss account shows 
that the sum of £19,514 4s. 1d. has been carried to net revenue 
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account, £18,242 15s. of which has been absorbed in payment of - 


interest on the debenture stock. Competition in every branch of 
the business has been very keen, lamps especially being sold at 
very dimiuisbed prices. ‘The priee of materials has considerably 
increased, hence the cost of production has been higber, and as 
the sales have been smaller, the business has suffered seriously. At 
the last mecting of the shareholders the chairman announced that a 
new manager of the fittings department bad been appointed. On his 
getting to work, everytbing in that department was thoroughly 
overhauled and examined. During tbis investigation it was dis- 
covered that, in the past, work which had been completed at & loss 
was reported as ‘work in hand, and carried forward as a good 
asset. This led to further changes; amongst others, the general 
manager was removed from that otlice, aud the directora set on 


foot a special inquiry into the value of the whole of the stock ' 


belonging to the company; and they regret to say that they have 
found it necessary to write off therefrom the large sum of 
£31,048 5s. When this company absorbed the Manchester Edison- 
Swau Compauy it took over the Broadheath factory, and as it was 
found impossible to work it at a profit it has been closed ; such 
plant as could be beneficially utilised has been removed to Ponder's 
End and the rest has been sold. The Walsall aod Kalk 
factories have also been closed, and the loss on the closing 


of these factories has been provided for in the accounts. 


The sums of £31,048 5s. depreciation of stock, £19,875 14s. 4d. 
special outlays written off, £9,069 7s. 9d. loss on closing factories, 


and £4,578 provision for bad and doubtful debts, together with the: 


interim dividend paid March Ist of 24 per cent., amounting. 5 


£9,586 19s., have absorbed the whole of the reserve ; £784 ig carri 
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forward as against £6,199 18s. 5d. last year. The fall in the market 

notation of the shares, the changes which were known to have been 
made in the staff, and other reasons, led to the formatiou of a com- 
mittee, which consisted of shareholders holding more than one- 
fourth part of the “ A " shares of the company. A deputation from 
this committee has had several interviews with the directors, has 
visited Ponder's End, and has made an examination into the affairs 
of the company. As the result of these meetings an arrangement 
has been arrived at between the directors and the committee, by 
which two seats at the board have been placed at the disposal of the 
committee, and in accordance with this Mr. E. B. Ellice-Clark and 
Mr. H. Wolfenden have been nominated for election as directora 
at the ensuing meeting of shareholders. Mr. J. S. Forbes, who 
has been chairman of the company from its commencement, 
resigned his seat on the board on 19th of the present month, 
stating that he was compelled to reduce his engagements owing 
to domestic bereavement and from considerations of health. 
Major Flood Page retires in rotation, and offers himself for 
reelection. Mr. E. Villiers retires in rotation, and docs not offer 
himself for re-election. Mr. E. B. Elliee-Clark and Mr. H. 
Wolfenden have been duly nominated to serve as directors, and 
offer themselves for election accordingly. The directors have in 
this report placed before the shareholders fully and unreservedly 
the result of the special examination which has occupied them 
for several months. In expressing their sincere regret. at, these 
unexpected results, they desire to say that they are of opinion 
thet the business, if properly conducted, is good, and that there 
is reason for believing that with certain changes in organisation 
and in policy, wbich have beca already under consideration, and 
which will have to be decided when the board is re onstituted, the 
company can once again be placed iu a satisfactory commercial 
position. Messrs. Welton, Jones & Co., the auditors, offer them- 
selvea for re-election. A form of proxy is enclosed for the signa- 
ture of the shareholders; if it is wished t» make it availabls for 
use at the meeting it must be in the hands of the secretary not 
later than Wednesday, July 31st, at 1 p.m." 


Prospectuses. 


Ix our advertisement pages to-day will be found a copy of the 
prospectus of the Electric Propulsion, Limited, whose nominal 
capital is £100,000 in £1 shares, of which 75,020 constitute the 
present issue ; 20,009 are taken by the vendor as part payment of 
the purchase money, and 55,000 are offered for subscription uatil 
Tuesday next, 6th inst., on which day the list closes. The per- 
formances of the Still motor carriages of the Canadian Electric 
Vehicle Company in last November's trial runs have been referred 
toin our columns, and the report of the judges, extracted in the 
prospectus, speaks of their "excellent record." There seems to be 
a doubt as to whether the battery of No. 12 car weighs 64 or 7 ewt, 
both figares being quoted in the prospectus. The purchase coa- 
sideration, which is divisible between W. L. Allcroft and W. M. 
l'arber, is £50,000 in fully paid shares or a balance in cash at £80 
per £100. The Still system is claimed to be“ the first to be brought 
before the public for the manufacture of electric vehicles upon a 
practicable and commercial basis.” It is stated that there are 
reasonable auticipations that the works will be kept fully oscupied 
fora long time to come. A factory is to be equipped in or near 
London, bit a Toronto company will supply the equipments 
necessary to start on a fair scale pending completion of the works. 
A prospectus is now being placed before investors which invites 
subscriptions for 10,000 54 per cent. £10 preference shares, 15.000 
£1) ordinary, and £150,000 of 5 per cent. debentures, in the Black- 
pool Electric Tramways South), Limited. The company will deal 
with the whole of the existing Blackpool tramways on the south 
side of the town, known as the Blackpool, St. Anne’s and Lytham 
Tramways, extending from South Shore Station in the borough, 
through St. Anue's-on-the-Sea, Ansdell, Fairbaven, and Lytham, to 
à point beyond the Lytham terminus on the road to Preston. The 
tramways are at present the property of, aud are worked by, the 
Blackpool, St. Anne's aud Lytham Tramways Company, Limited. 
The contractors, it is stated, have obtaincd an option to purchase 
the effective majority of the shares of the company. An Act of 
Parliament bas been obtained for the conversion of the lines for 
electric traction, the laying down of double lines, and the increase 
of speed. The advisory engincers are Messrs. Bramwell & Harris, 
and Mr. S. B. Cottrell of the Liverpool Overhead Railway. The 
directors are mostly men connected with electric tramway systems. 
ds un is headed by Sir R. Mottram, the chairman of Galloways, 
imited. 


Waterloo and City Railway Company. 


THE report of the directors for the half-year ended June 30th last, 
lo be submitted to the meeting on August 8th, states that the capital 
account shows a total outlay of £599,184 on June 30th last. The 
further estimated expenditure of £15,000 is provided for by the 
Capital powers of the company. The gross receipts of the line, less 
Government duty, amounted to £16 315, and the working expenses 
to 48, 37, being at the rate of 54 78 of the receipts. The difference 
between these two amounts is not sufficient, by the sum of 41, 567, 
to pay a dividend at the rate of 3 per cent. per annum on the com- 
panys ordinary and borrowed capital, and the working company 
has, therefore, under the agreement of March, 1894, made up the 
(eficiency, and have deducted ia respect of working expenses, the 
sum of £7,370. The number of passengers carried during the past 
"X months, exclusive of season ticket holders, was 2,134,062, 
showing an increase of 265,325 over the number carried in the 


corresponding period of 1920. The season ticket holders on ' 


June 30th last numbered 1,057, a3 against 911 at the end of June, 
1920. 


Dublin United Tramways Company. 


THE half-yearly report of this company has been issued for the six 
months ending Juue 30th, 1901. A dividead at the rate of 6 per 
cent. per annum is declared on the preference shares and at 
4 per cent. on the ordinary shares. These dividends absorb 
£21,023, leaving a balance of £3,372 to be carried forward. The 
results of the half-year's working have baen adversely atfected by 
the exceptional charges which the company had to meet uuder the 
head of compensations for accidents and legal expeuses connected 
therewith amounting to the sum of £6,337. An insurance policy 
has been taken out for one year from March 1st last, covering all 
claims for accidents up to £7,500 in the aggregate, or £1,500 in the 
case of any one accident, except for claims arising from horses 
slipping on the pavement, the company’s liability for which is now 


the subject of an appeal to the higher Courts; £3,050 is the amount 


of the premium for the ycar. Contracts for a years supply of 
coals have been made at 93. 9d. per ton, as against au average cost 
of 15s. 10d. per ton during the past half-year. | 


Globe Telezraph and Trust Company, Limited. 


THE 28th half-yearly meeting was held at Winchester House on 
Tuesday, the Marquis of Tweeddale presiding. In moving the 
adoption of the report, the CHaiRMAN said that the receipts, less 
expeuses, amounted to £107,136, a decrease of £1,284. That was 
not à decrease in revenue, but was alinost entirely due to the fact 
that they had to pay interest on the large number of shares in the 
Eastern Extension Company, which were allotted to them in con- 
sideration of their holding in that company. The allotment was 
something like 11,000 shares. Their receipts from the companies 
in which their money was invested. amounted to £204,541, 
or an inerease of £1,680. This enabled them to recommend 
& dividend at the rate of 6 per cent. on the preferred shares, 
and 4s. 6d., or at the rate of 5[ per cent. on the deferred 
shares. This was the third consecutive year they had paid that 
handsome dividend. The chairman then proceeded to refer in; 
detail to the company's holdings in Anglo-American Telegraph, 
Direct United States Cable Company, Eastern Extension, Sub- 
marine Cables Trust, aud the Telegraph Construction and Main- 
tenance Company, and discussed the outlook of these companies so 
far a: dividead earning prospects are concerued. He concluded by 
say iug that everything poiuted to at least as prosperous a period for 
the Globe Trust this next half-year. The company was never iu a 
better position. 

Tne report was adopted, motions declaring dividends passed, 
aud the retiring director and auditors re-elected. 


Anglo-American Telegraph Company, 


E directors’ report, to be presented to the half-yearly meeting 
to-day at Wiuchester House, at 2 o'clock p.m., reads as follows: — 

The total rec- ipts from January Ist to June 30th, 1901, including the balance 
of £1,150 Is. 5d. brought forward from the last nccount, amounted to £189,957 
16s. lid. "Phe trafe receipts show a de.rease of £3,954 as compared with the 
half. ye ur en led June 30th, 1900. The total expenses of the half-year, including 
the repair of cibles, &c., amounted to £61,979 3s, being an inerease of 
£4,195 Is. 8d. as compared with the corresponding period af 1900. The directors, 
under the pow-rs conferred upon them by the articles of association, have, 
before declaring the net protits, set apart the sum of £12,000 to the renewal 
kund, leaving a balance. of £111,378 13s. 11d. One quarterly interim dividend of 
155. per cent. on the ordinary stock, and of £1 10s. per ecut. on the preferred 
stock, was paid on May Ist, 1901, absorbing £52,590, ard a second quarterly 
dividend of 15s. per cent. on the ordinary stock, aud £1 10s. per cen*. on the 
preferred stock, amounting to £52,500 will be paid on Augusi Ist, 1901. The 
balance of £5,378 13s. IId. W. II be carried forward to the next aecount. All tho 
main -cables and landlines of the company are in good working order. 


National Telephone Company.—The directors have 
resolved to recommend the following dividends for the half-year 
ended June 30th last, after charging £17,673 against revenue, being 
the special expenditure incurred in repairing damage caused by the 
snowstorms in the early part of the year:—At the rate of 6 per 
cent. per annum, less income-tax, ou the first and second preference 
shares. At the rate of 5 per cent. per annum, less income-tax, on 
the third preference shares. At the rate of 5 per cent. per annum, 
less income-tax, on the ordinary shares, carrying £65,000 to reserve, 
and about £6,000 forward. ‘lhe transfer books of the company will 
be closed from the 2nd to the 15th August, both days inclusive, 
and the dividend warrants will be posted on the latter date. 


Electrical Power Storage Company, Limited.—An 
extraordinary general meetiug of this company was held on the 
30th ult., when the resolution confirming the alterations in the 
articles of assiciation, agreed to at the annual meeting, was passed. 


Westminster Electric Supply Corporation.—The 
directors have declared an interim dividend for the half-year 
ended June 30th last at the rate of 10 per ceut. per annum. 


Stock Exchange Notices. — The Committee has 
appointed a special settling day as uuder:— Thursday, August 8th 
Thames Ironworks Shipbuilding and Engineering Company, 
Limited, £100,000 5 per cent. registered second mortgage deben- 
tures of £100 cach, Nos. 1 to 1,000. The Committee has also 
ordered the undermentioned to be quoted in the Official List :— 
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Bournemouth and Poole Electricity Supply Company, Limited, 
further issue of 1,500 ordinary sbares ot £10 each, fully paid, 
Nos. 6,001 to 7;500; and 1,500 cumulative 44 per cent. preference 
shares of £10 each, fully paid, Nos. 13,501 to 15,000 ; Thamee Iron- 
works Shipbuilding and Engineering Company, Limited, £100,000 
5 per cent. registered second mortgage debentures of £100 each, 
Nos. 1 to 1,000. 


The Brush Electrical Engineering Company, Limited. 
—The directors have declared an interim dividend at the rate of 
6 per cent. per annum on the preference shares for the half-vear 
ended June 30th, 1901, payable on September Ist, 1901. The 
transfer books will be closed from Augu:t 18th to September let, 
both inclusive. 


Oldham, Ashton and Hyde Electric Tramway, 
Limited.—The transfer books will be closed from Aueust Ist to 
August 15th for preparation of warrants for interim dividend on 
tbe ordinary shares at the rate of 4 per cent. per annum for the 
half-year to June 30th, and on the preference shares at. the rate of 
5 per cent. per annum for the half-year to August 15th. 


County of London and Brush Provincial Electric 
Lighting Company.—The directors have declared an interim 
dividend on the preference shares at the rate of 6 per cent. per 
annum, less tax, for the half-year ended June 30th, and an interim 
dividend on the ordinary shares for the same period at the rate of 
4 per cent. per annum, less tax, both payable on August 22nd. 


Metropolitan Electric Supply Company, — The 
directors have declared an interim dividend of 6e. per share on the 
original shares and 4s. 6d. per sbare on the new shares, being at the 
rate of 6 per cent. per annum. 


Kensington and Knightsbridge Electric Lighting 
Company.—An interim dividend at the rate of 10 percent. per 
annum for the half-year ending June 30th, 1901, has been 
declared on the ordinary shares, payable on aud after August 8th. 


TRAFFIC RECEIPTS. 


Blackpoo! and Fleetwood Tramways.—The receipts for the week ending July 
27th were £1,038; corresponding week last year, £1,851: decrease, 4518. 
Total to date, £4,231; corresponding period last year, £4,592; decrease, 
£361. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
July 26th were £4,675; correeponding period last year, £3,545; increase, 


Central London Railway.—The receipts for the week ending July 27th were 
£5,956; previous week, £6,214; increase, £263. Total receipts to date (four 
weeks), £24,898. Miles open, 6. 


City and South London Railway.—The receipts for the week ending July 
2th were£1,906; corresponding week last year, £1,611; increase, 4296. 
Total to date, £7,550; correrponding period last year, 46, 904; increase, 
£1,646, Miles open, 41. . 


Dover Corporation Tramways.— The receipts for the week erding July 
27th were £260 8s. 113d.; corresponding week last year, £270 108. RAd.; 
decrease, £1 1s.9d. Total to dace, 45,932 fa. 2d.; corresponding pericd 
last year, £5,563 8s. Rd.; increase, £364 108. (d. Miles of track open, 8. 
Car miles run, 1901, 5,128 ; 1900,5,082. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the werk ending July 
26 h were as follows: D. U. T. Co., electric cars, £3 953 19s. 1d.; D. S. D. Co., 
electric cars, £1,108 188. 3d. ; total, £5,062 17s. 4d. ; corresponding period last 

ear D. U. T. Co., electric care. £4,001 7s. 8d.; ditto. horse cars, £34 28. 5d. ; 
D&D. Co., electric cars, 41, 52 lls. 6d.; total, 45,28 1s. 7d.; decrease, 
£225 4s. Bd.; aggregate to date, £190,478 7s. 6d.; aggregate to date last 
year, £:8,914 4s. 2d.; increase, £563 1Hs. 4d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Liverpool Corporation Trame.—'The rece pts from the cars for the fortnight 
which ended on July 20th, amounted to £ 0.318 133. 10 f., as compared with 
411,091 133. in corresponding fortuight in 1900. The total receipts from 
electric and borse cars were £26,501 As. d., compared with £17,403 103. 9d. 
in the fortnight last year. The number of passengers carried during the 
fortnight of the present year was 4,383 377 by electric cars, and 36,781 by 
horse vebicles, Compared with the corresponding period of last year. this 
was an increase of 1,0:3,904. There were 578 cl. ctric cors and seven horse 
vehicles at work, as compared with 140 electric cars and 152 horse cars, £92 
in all at the same period last year. 


Liverpool Overhead Railway.—The receipts for the week ending July 28th were 
£1,608; corresponding week last year, £1,671; decrea-e, £63, "Total from 
July Ist to date, 46.905; corresponding period last year, £6,864; increase 
£44. Miles open, 6 miles 077 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
Tre electrical markets cannot at all events be accused of feature- 
lessness this weck. Dull and uninteresting as are most depart- 
meuts in the Stock Exchange at the present time, there is notable 
movement afoot in several directions amongst those securities 
which we talk about in this column. The marked recovery in 
Central Londons is hardly as sensational as the knock-down blow 
administered to Edison & Swan shares, but it is of more public 
interest. There are several interesting dividends in the supply 
section, and a lot of business has sprung up in National Telephone 


Ordinary shares. Telegraph stock continues apathetic, and there 
has been fresh selling of British Electric Traction shares on the new 
issue, referred to by us last week. Amongst the latest comers, 
Power-Gas shares have been affordel considerable support, but the 
rame observation does not apply to Electric Propulsions. 

The remarkable jump in Central London Ordinary and Deferred 
stocks is due to good buying, added to a fair amount of repurchases 
amongst the bear brigade. It is urged that if the Central London 


. ean do so well in a half-year which has proved so disastrous to most 


of the other lines, it should be able to give an even better account 
of itself under less costly conditions of fuel and labour. Certainly, 
there seems to be no lessening of the line's popularity, and the only 
effect of the vibration scare seems to have been the securing to the 
company as good an advertisement as if it had been boycotted by a 
foolish State otlicial. We quite expect to see a steady advance in 
the Preferred stock, which is certainly a good 4 per cent. invest- 
ment at par. 

City and South London descriptions do not change, allowing for 
deduction of the dividends, nor is Waterloo and City altered, the 


regular 3 per cent. notwithstanding, which, by the way, was not all. 


earned. Metropolitan and Metropolitan District are 78 and 29, 
respectively; both companies are still at variance as regards the 
system of electrification that shall be adopted. It is interesting to 
notice that Messrs. Ganz & Co., whose system is favoured by the 
Metropolitan Railway, are preparing plans for electrifying some 
of the main lines of railway in Hungary. 

British Electric Traction Ordinary, as noticed above, have relapsed 


„a further fraction owing to sales by those who want to take up the 


new shares offered at 13 by Messrs. J. S. Morgan & Co. They too 
are quoted «d. 

Dividend announcements in the Electric Supply division have 
had little influence upon quotations. The County of London and 
Brush announcement—4 per cent. as an interim dividend—passed 
almost unnoticed, and the Kensington's rate of 10 per cent. per 
annum failed to replace the 10s. which the quotation lost a week 
ago. The Metropolitan is paying at the rate of 6 per cent. per 
annum, the same as last year, and the shares are shorn of 3, as are 
also Notting Hills. 

Disastrous is almost too mild a word to apply to the Edison and 
Swan report. That work should have been completed at a loss, and 
then reported “work in hand,” and as such carried forward as a 
good asset would appear incredible, did not the company’s report 
state in black and white that this is what happened prior to the 
recent overbauling of the fittings department. The directors 
removed the then general manager, started a special inquiry into the 
value of the stock, and found it necessary to write off no less than 
£31,048 5s. Every penny of the reserve fund has been wiped out, 
and the munificent sum of £784 is carried forward. To crown 
everything Mr. J. S. Forbes, after being chairman of the company 
from its birth, resigned his seat onthe board a fortnight ago. What 
wonder, then, that the ' A" shares are all but unsaleable at a few 
shillings, and that the other securities are flat as ditchwater ! 

In the telegraph department, Anglo "A" has slid back 3, 
although the report is considered in the Stock Exchange to be & 
good oue, competition considered. Eastern 34 per cent. Preference 
is harder, and a point rise is registered in China” Debentures. 
Indo-Europeans came on offer and fell £2. National Telephones 
arc a lively market on the appearance of the report. Buyers and 
sellers seem pretty fairly divided, and the quotation is virtually 
unchanged. Chili Telephones are stationary; the report is 
eminently satisfactory, and the shares should be held for an 
improved quotation. Several of the securities in this department 
are now ex dividend, but the changes amount to very little. 

Miscellaneous varieties are hard, with the exception of Edison 
and Swan, already noted. Henley's Debenture stock is a point up. 
Business in Sir Hiram Maxim Electrical and Engineering shares is 
being done on the basis of 14 to 1}, transactions consequent upon the 
company's meeting and Sir Hiram's optimistic and interesting speech 
thereat. The Dublin United Tramways Company bas declared a 
4 per cent. dividend on its Ordinary shares. The price of these shares 
is £12 middle, and the Preference are 15, while the 34 per cent. 
Debentures are par. Calcutta Tramways Debenture is strong at 
105, and the London United Company's 4 per cent. Debenture is 
106. Buenos Ayres and Belgrano Ordinary are 1}, the same 
price as Cape Electric Tramways. Blackpool is somewhat excited 
over a scheme put forward by the Blackpool Electric Tramways 
(South), Limited, which is to deal with all the existing tramways 
on the south side of the borough. Advance prospectuses have been 
freely circulated in the Stock Exchange this week, and the issue is 
regarded as one of considerable interest. The Electric Propulsion, 
that new company, has failed to make many friends in Capel Court, 
and the vendors are asking a lot of money fora very little of tangible 
security. But, of course, there are points in the prospectus which 
may tempt the speculatively inclined. 
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Sha fto part 


Stock deda Ee 
Present . NAME. or Dividends for week ended 
Issue, Share he last three years. Ju A. Sly alee July Bist, 
1896, | 1899. | 1900. Highest. | Lowest 
96,900 African Direct Telegra h, 4 % Debs. e. | 100 | vee | 98 —101 xd] 98 —101xd| .. | ow 
119,700] Amason Telegraph Debs., Nos. 1 to L20 Red. . e | 100] ... . | 78 — 83 78 — 83 ae ini 
822,7007) Anglo-American ey T . se € Stock £3 98. 73/6 | 3$ 53 — 56 52 — 55xd| ... vh 
Do. do. 6 J Pref  .. h, Stock| 6 6 6 & 99 —101 |97 — 99 xa| 99: | 991 
9,088,540] Do. do. Deferred : " Stock 188. %|£1 78. 58.% | 9$— 101 | 94— 10 9g | 9$ 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... ie 8 5 3 4 5% | 83à)— 4i 32 — 4i i5 i 
13,333,300 Mar: dor $100 | 8 8 & .. |175 —185 175 —185 xd| ... | .. 
1,589,496? do. Sterling 500 year 4 4 y ^ Deb. Bock Red. Stock yis 101 —103  |101 —103 1023 | 1014 
16,000 DURAN Telegraph tes 10 8 7 % ee 7 Te 8 7 mm 8 woe eee 
d Dire Enn Te 10 % Pret. eee eee eve [TII eee 10 10 x ees 144 — 154 144— 154 eee eee 
13, Telegrap eon eee eee eee Cee 5 4 4 4 % 3 — 4 3 = 4 ese TII 
6,000 do. 10 Cum. Pref. see ees Cee 5 eee eee eee 9 — 10 9 — 10 eee eee 
90,0007 Do. do. 4j % Debs. 5 " eo | e 99 —1034, xd —10395xd| e | oe 
60,7103 Direct United States Cable T *. | 20|3495 | 34% 34% | 103— 114 | 104— 114 n us 
104,9007| Direct West India Cable, 44 Reg. "Deb... . oa | 100 TM -— DA 99 —102 xd| 99 —102 xd| ... ds 
4,000,000 | Eastern Telegraph, Ord. He sst Stock 7 7 7 „ 143 —148 140 —145 1474 | 1412 
1,826,888 Do. 4% kart. Stock eee e 100 [fry TT ees 91 — 94 92 — 95 94 93 
1,482, 2687 Do. 4% Mort. Deb. Stock Red. Stock ee .. 110 —114 110 —114 114 1133 
300,000 | Eastern Extension, Australasia, and Chios Telogmph 10 7 7757 | 188— 144 131 — 141 147 13 
$20,000? Do. Ay 99 5 nu "WM e ose ei „ 110 —115 110 —115 Vis 3 
300,000; { Eastern and Sou A slegraph, 1060 ort, Deb. 100 5195 100 —103 101 —104 
200,000 Do. 4 % Reg. Mt. Debs. (Mauritius Bub.) 18,000 25 | ... es] 100 —10395 100 —10395 | ... m 
180,297 Globe Telegraph and Trust ... - oo. | 10 | 5i 52% | 54% | 10 — 104 | 10 — 104xd| 10% 104 

042 Do. do. 6 y^ Pref. eee eee eon 10 6 een cee 14$ — 153 142— 254K d 151 15 
150,000 Great Northern Telegraph, of Copenhagen 10 123 15 % | 30 — 32 30 — 32 sa 5s 
1000 Halifax and Bermuda Cable, 44 % lst Mort. Debe., 0 100 99 -102 xd! 99 —102 xd 

; 3 - within Nos. 1 to 1, 200, oes aho x ^ X eee om 
17,000 uropean da ram — | 25 |10 10 % 10 % 43 — 47 41 — 45 - 

0007 London Lad oh % Debe. . 100 .. 103 —106 103 — 106 i i 
72,680 | Montevideo Telephon, Limited, Nos. 1 to 79, 680 .. i. Hj ‘ee i— 1 j— 1 e iis 
86,492 Do. do. 5% Pref., nee 1 to 86,492 1|4 ius 1 i— 1 sa is 

590,000 | National Telephone, 1 to 590,000  ... sas vis 5 6 5 5 34— 3h 31— 33 34 33, 
15,000 Do, 6 Cum. 1st Pref. ove sov ees 10 6 6 6 11 ES 13 11 — 13 vee aoo 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 13 T Ta 
Do. 5 1 to 250,000 5 5 5 5 44— 4 4À— 4} 4] 41 
3,000,000; A s b. Stock Red. Stock 3$ 31 3495 | 90 — 93 89 — 92 901 | 89 
500,0007 Mori Btock Red. .. A 100 Ac *. |4 95 — 98 xd| 94 — 97 is ia 
171,504 Oriental d Telephone Elec., Nos. 1 to 171,504, fully paid 1155 5 6 * i— 1 i— 1 v 
1000007 Pacific and European Tel., 4 * Quar. Debe, 1 to 1,000 ... | 100| ... | ... 99 —102 xd 99 —102 xd » 
11,839 Beuter's. ese eee [EL ese 8 5 % 5 % 5 % PT 7 — 8 oe 
3.381 Bubmarine Cables Trust eee eee eee eee eee Cert. eee eee coe 125 —130 125 —130 eo 
58,000 | United River Plate Talephone iie 5 6 17 9€ 5 — 5ijxd| 5 — 5 M 
40,006 Do. do. 5 % Cum. pper Noc 1—40 000 5 eee ees ee 43— 51 xd 4$— 53xd oe 
179,9471 Do. do. 5 95 De es owe (Stock)... i . |101 —104 xd/101 —104 Su " 
171,000 | West African Telegraph, 5 % Debs... 100 sas .. 100 —103 100 —103 1023 is 
80,008 West Coast of America, Nos. 1—30, 000 and 53, 001—853, 008 21 eve Tr eee 1— g i— 2 eee eee 
150000) Do. do. 495 Deks., 1—1 (500 gus. by Bras. Bub. Tel. 100 | ... ids . | 99 —102 99 —102 ie T 
307,990 | Western Menu Ltd, Nos. 1—207,930 .. wo 107 7 . | 192—141 xd 132— 141 134 | ... 
75,0001 Do Debs. 2nd series, 1906 100 | .. | . 101 —104 xd|101 —104 xd}... m 

TT Do. do. Deb. Stock Rette. 100 m 100 —103 xd/100 —103 xd| 1024 | 1011 
88,331 | West India sad Punk egraph .. iE oii Sus] 10] 2- A |- 8% 8— 3 8— f A M 
34,563 Do. do. do. 6 7 Cum. 1st Pref. ... | 10 2 5— 8 41— 53 42 4f 

4,669 Do. do. do. 6 % Cum. 2nd Pref.... | 10 3— 5 3— 5 sie a 
90,00 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 101 —104 xd|101 —104 xd 
ELECTRICITY SUPPLY COMPANIES. 
ye N Elec. Lt. Sup., Ord., 101 to 19 s 8 6 6 V 6 € dim s H- 81 is "T 
i Se re 84— 84— 9 : " 
50000 Charing Cross and Strand Hleotricity Suppl i 5 8 92,935 | 9 — 10 9 — 10 "MP 
do. do. Cum. Pref B. cess ies say 51— 52 51— 52 53 51 
"Chelsea Electricity Supply, Ord. W222 2 5 6 6 „ 53 | 54— 6 5h— 6 T ee 
Deb. Stock Red. Stock Si .. 107 —110 |107 —110 xd, ... 
City of Lendon E Electric er ee 579... | 10,6 45 0 8— 9 — 9 zs 
Do. 6 €, Cum. 10,6 6 „ 6 „ |1245— 134 12 — 13 xd| .. 
Do. 5 ¥ Deb. Stock, Bari . (ina. af £115) all paid | ... | «| «e | se 120 —125 xd1£0 —125 Kd 
40,000 | County of Lon & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 n 4 14 82— 9 84— 9 9 
Do. do. do. 6 % Pref., 40,001—60,000 10 6 6 6 12 — 13 12 — 13 ida 
Do. 44 Y Deb. Stock, Prov. Certs (all paid) Rd. e „ [LOB —106 xd 103 —106 xd)... 
35,500 | Edmundson's Elec. Oorp., Ord. Shares 516% 6 „ 7 „ 51— 6 51— 6 xdi 513| 544 
20,000 Do. do. 6 95 Cum. Pref. TM TA ds 54— 6 51— 6x4... 
130,000 Do. do. 44 *. Ist Mort. ] Deb. Stock. 100 102 — 105d 102 — 105 X ... 

31,000 Mc and Knightsbri idge Eiecui6, Gia 11 — 12 xd eee 

90,000 do. do. 4 J Deb. Stock 101 —104 xd| ... 
110,000 Londen Electric Supply Corporation, Limited, Ord. .. l— 111. 
Boe do. 6 Y Pret. 4— 5 is 
grr 8 do. 4% 12 ME Db. Stock Rd. 96 —100 e 
Motrpotitan Electric Supply, 101 to 62,500 13 — 14 131i 
son Do. 4 Mortgage Debenture Btock 108 —111xd|108 —111xd| .. 
Do. 9195 Mort. Deb. Stock Red. ... 94 — 97 xd| 94 — 97 xd » 

n Notting Hill Electric Lighting TT 15 — l6xd| "tU; 143 
40,000 St. James’s and Pall Electric Light, Ort. 144— 153xd| i pe 
30,000 Do. do. 7 % Pref., 20,081 to 40,086 84 — 9 kd Bh]... 
150,000/; — Do do. 34 | Deh Bi Stock Red. ... 97 —100 xd| 97 —100 xd s 
12,000 Smithfield Market Elect. Supply, oe eee 2 v 23 5» 
50,0007 Do. do. 4 ‘ei Deb. i ue ES — 90 80 — 90 xd i 
65,000 | South London Electricity Supply Ds 21— 3 E 
79900 | Westminster Blectric Supply, Ti to 80,000... 114— 124 

$ anders Shares Liverpool Stock 
Unless otherwise sented all shares ae fally paid, 9 share warrants oo being used aa oapital, 


— 
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SHARE LIST OF ELECTRICAL COMPANIES.—Ovntinued, —— 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Btock Dividends for usiness done 

hee | RASEN Share, the last three years. July Ach. Jr oe J ina Md 
1898. | 1899. | 1900. A 

20,000 | British Aluminium 7 3, Cum. Pret. .. i n us uuu Wr digo Ha 

300,0007 Do. do. 1st Mort. Deb. Btock Red. Stock — | 89 — 93 89 — 93 2 D 

45,000 | British Electric fiati jus T" 6 E: 8 8 * 9 %| 14 — 141xd 132— 14} 14b | 14 

50,000 Do. do. 5 Cum. Pref - —. | 12 — 124 12 — 124 124 | 125 

850, 0007 Do. do. Perpetual Debenture Stock Stock .. 122 —125 122 —125 1244 1241 

70,000 | British Insulated Wire Ord. . in 15 «6 20 * 15 Y 10 — 11 10 — 11 xd| .. 

70, 000 Do. do. 6 J Cum. Prein. 6 — özxd 6 — 64 | .. 

90,000 Brush Elecl Enging. Ord., 1 to 90,000 8 5 4 6 L s 14— 12 11— 1i 18 

89,000 Do. do.  Non-cum 6 % Pref., 1 to 99,000 6 S . | 2— 21 | 2à)— 23 23 

125,000! Do. do. 41 % Perp. Deb. Btock ac Stock .. 103 —108 103 —108 ss 

108, 7107 Do. do. 4% % Perp. 2nd Deb. Stock Stock — | 99 —102 99 —102 xd 

$0,000 | Callender's Cable Construction shares , Nos. 1—30,000  ... 15 5 * 15 5 x 15 %| 14 —15 14 — 15 

40,000 Do. do. 5 95 Cum. Pref. x T 54— 6 51— 6 

90,0002 Do. do. 41 % 1st Mort. Deb. Stock F Red sd * |107 —111 xd|107 —111 ai 8 

306,297 | Central London Railway Ord. Btock ies T T: *. | 90 — 93 98 —101 102 93 

78,703 Do. do. X Pref. half-shares... ee sae Ves 99 — 102 99 —102 302 | JO} 

78,703 Do. do. Def. do. is 92 — 95 97 — 100 934 | .. 


855,000 | City and South London Railway  ... 
97,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 .. 
54,000 | Crompton & Co., Nos. 1 to 54,000 ... 


100,0007 | Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of ` 


24%) 1%! 12%] 53 — 55 52 — 54 xd 
bcr DN . | 51— 58 | 54— 5$ 
6 * Ji 8 J 31— 4 3)— 4 


100 — 105 100 —105 xd 


£100, and 901 to 11 000 of £50 red 8 i iix D 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5| 6 6 24%| 1 — 1% 0— 4 Ta] e 
17,139 Do. do. do. "A" Shares, 01—017,139  ... 5 6 & 6 & 235 2— 3 11— 24 14 | .. 
844,0231 Do. do. do. 4% Deb. Stock Red . | 100 | ... as e. 80 — 85 80 — 85 xd| ... Us 
100,000? Do. do. 5% 2nd Deb. Stock Prov. eee 100 ou .. | 92 — 96 88 — 92 
112,100 | Electric Construction, 1 to 112,100 ... : 6 7 6 %| 6 V 1$— 221d 1$— 22x d 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000.. jas 7 wats m 23— 34d 24— 3 xd 
182,500? Do. do. 4% Perp. 1st Mort. Deb. Stock sbi Stodi - a .. | 98 —102 xd} 98 —102xd| . 
35,000 Henley’s (W. T) Telegraph Works, Ord. ... dss ses 5 14 95| 15 * 20 Y 154— 164 | 154$— 164 | 168 
95.000 Do. do. 44 % Pref. ... 5| .. 4496 1e 54— 6 53— 6 T ss 
50,0007) Do. = do. 41 Mort. Deb. Stock. Stock .. 108 —112 109 —113 - 
50,000 India-Bubber, Gutta-Percha and Telegraph es ..| 10 10 * 10 * .. 21 — 22 21 — 22 - 
800, 0001 "T Do. i o dS MT 3 1st Mort. Deb .. .. | 100 . ]101 —104 1101 —104 ve 
97, 500 verpool Overhead way, iss ..| 10 si 38% 34% 8 — 83 |711— 732 m 
10,000 t Do. , do. Pref., £10 paid es = wee | 10 13 — 133 n 13i 
$Rosling, Appleby & Fynn 6 95 Cum. Pref. . "T e. | £1 6 [4 19/- to 20/- | ... — .. i 
37,350 | Telegraph Me v E ar and Maintenance ... — 12 15 [4 15 171 37 — 41 xd. 37 — 41 39 
150, 0002 Do. 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 .. | 100 101 —104 xdj101 —104 xd 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5 8 v, 12 pa 12 * px 189 10§— 114 10} 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 20,000 b 54— 6 513 
540, 000/ Waterloo and City Railway, Ord. Stock ssi . | 100 3 * 9 * 9 96 90 — 93 90 — 93 bus 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
dated Telephone Construction and Maintenance, Oldham, Ashton, and H i en 
Nestea! Klactrie Free Wiring, 146 paid, Hr 13. HM E dnte: cr one ete 
e P. Parker, £10 (fully paid), 16}, 
* From Birmingham Share List, Bank rate of discount 34 per cent. (June 6th, 1900). 
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MARKET QUOTATIONS, "Wednesday, July Bist. 


CHEMICALS, &c. This week. . Last week. Ino. or Deo. METALS, &o, (continued. ) This week.| Last week. Inc. or Dec. 
e i aoe és . per ct. 57 6/- g Copper ro T se .. per ton £86 £85 
e ' ee per cwt 23)- 93J- 9 ,» oe per ton £85 £85 
@ „ Oxalic .. . perowt. 89J- 82/- 9 n (lero Bare .. per ton £82 £82 
42 n Paper" $a .. per ewt. 5/6 6/6 ¢ u per ton £90 £00 
N Mariate ( petal). per en £8810 428 10 AA. a E UE per l. oja M 
: 0 a per ton rT] 70 ne E lo. „ 
8 Sa . per ton £80 £30 f Ebonite Rod .. vs ee her ib. 12 T 
: Bleachin powder sa . per ton 27 27 A" Sheet 8 Kd .. Per lb. s 10 
: Bienia; e Pt ae ex per ton 215 £15 n German Bilver Wire is . per Id. 1/5 1/5 
Vs .. per ton £15 215 h Gutte-percha fine ber lb 85 
" Bansole 90 per gal 1 3/- h India-rubber, Para fine per lb sl to AH 8/6} to 3/8 dec 
$ n» hot per gal 5/6 Iron, Charooal Sheets per to 5 
a r Sulphate per ton £28 £98 vs i n Pig (Cleveland warrants) . per ton "mH 45J- 4d. iuc. 
a Lend, Nitrate “a ss per ton £974 RN ra $ n oo to size per ton] From £11 | From £11 
& „ White Sugar .. per ton £81 £81 ki q os Barz. .. per ton] 50/- frr pd 90/- to 72/6 | 905. dec. 
& "uh Ed Gri a as .. per iy Ks E oe LET Wire, ‘galvaniand No. 8 ee per ton Y Sig ù as 6 a 
a Me oe es per . oe 
a Naphiha, Solvent 00% à 160°C). per gal. 5/6 6/6 23 : Lead, English PRA -— por ton { £12 5 to 412 10 } 5s. deo. 
a von casks.. perib. . oe m per ton £1810 £18 10 : 
@ ,» ustio (75 ) ee per ton £ ae = Manganin wiens No, 98 ae ee per lb. 8 . 8j- ae 
@ ^» Bisuiphate e£. porton 285 £85 a l £9 29 2 6 6d. dec 
4 Bhellac .. per owt. 61. 61/- es 4 Mica lig (in original cases), small. per lb. | 8d. to 9d. | 8d. to 9d. s 
a Sulphur, Bublimed | Flowers . per ton £6 £ T d per Ib. 8/8 to 7/8 | 8/8 to 7/8 
" 5 .. per ton £5 10 £6 10 - p Phosphor Bronse nse, piain o can stings per Ib. | 1/03 to 1/8 Mo) to 1/8 ee 
per ton £5 £6 y. 88 p per lb. | 1/1 to 1/4 y to 1/4 T 
: Boda, Sew (white 10 90) .. per ton £10 16 10 15 és p di e per lb. m 1/8 1/8 vs 
d u red .. per ton £8 £8 T 0 Platinum is .. por ox. £A 1 £A1 
B chromate, casks .. per Ib. Td. 244. oe 1 Silicium Bronse Wire per Ib. |1044. to 1/04/1034. to 1/0) 
Steel, Magnet, in den to dev per ton From £15 to £40 
10 v in bers £58 - £58 * 
METALS. &0. 9 i block .. .. .. per ton { d a zu } £5 deo. 
A Aluminium Wire, in ton lots.. per ton 2994 £994 zs 9g 4, foil X... T ae eo per lb. 1/6 1/6 5 
Bheet, in ton lots per ton £191 . 8191 28 * „ wire, Nos. 1 to 1 ee per lb. 1/9 l9 A 
; Babbitt'g metal ingots.. .. per ton |475 to £140| £76 to £140 Vs p White Anti- friction Metals — 
e Brass (rolled metal bots basis pec ID» 134. 134. vs " White Ant" brand . per ton £85 to £65 | £35 to £65 is 
c Tube (brazed) ve per lb. Iud. 10d. is j Yarns, 8 Bingle 101b. "nai per ib. aa. 1 5 se 
c se 1 (solid drawn) ee per lb, go. Hw ee j n Best per lb. oe 
c „ Wire, basis .. per lb. . . 90 „ Hemp. 8 ply 10 lbs, ee per lb. . 
c Copper Tubes (brazed) — . per lb. 11d. 11d. ‘a j » Russian, 10 lbs. .. per lb. 
solid drawn) .. per lb. E Po ds i Jute, 180 Ibs. rove per ton £14 £14 
g Copper Bars (best selected) .. per ton I zio, gn d. (Vielle Montagne pnd.) perton| £2210 £22 10 
a Messrs. G. Boor & Co. f india-Rubber, d: :P. and Te . Works * Messrs. Morris Ashby, Lim ted 
á b The British Aluminium Co., Ltd Messrs. James & N Oo, Lid. m Messrs. W. T. & Co., Lid. 
Quotations 2 Messrs, Tos, Bolt Bolton & Sons. Quotations N Messrs. Jackson & Till, : Quotations 5 N. T Se en : 
suppiiod by | 4 Mosers. F & Bone. Mesers, Bolling & Lowe. ‘toppiied by} > Haage. Jobnsop, Marthe & Čo., Lid 
4 r. ede d & Of, f Mesera. Heury O. Teo & Oo. » The 
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IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS. 


By WILLIAM J. HAMMER. 
(Continued from page 80.) 


i THE TRAUM TURBINE. 


The very important work done in recent years upon the develop- 
ment of that oldest of steam engines, the steam turbine, bids fair to 
revolutionise steam engine practice, and although it is self-evident 
that it does not possess the universal applicability of the ordi- 
nary steam engine, there is a very large field open for its applica- 
tion, and it is particularly well adapted to the needs of electrical 
engineers. l 
It is remarkably simple and compact, requires a minimum of 
attention and repairs, has no valves and no rubbing surfaces, except 
in the bearings, which in the forms employed show an insignificant 
wear, and the internal parts require no lubricant, consequently there 
is no danger of carrying grease into the boilers where they are fed 
by water condensation from surface condensers, and the absence of 
packing glands and internal rubbing surfaces permits of the use of 
steam of high degrees of superheat. 

As there are no reciprocating parts and everything isso perfectly 
balanced, the foundations are of but slight expense, it being only 

to support so much dead weight. The turbine itself is 
comparatively light and economical in first cost and in operation, 
and will regulate within a very small percentage from no load to 
full load. In the ordinary steam engine live steam is admitted 


into the cylinder, which had been cooled but à moment before by 


its connection with the exhaust, the resulting condensation is not 
apparent in the steam turbine to any extent, owing to the gradual 
temperature changes and constant temperatures maintained at any 
given point. 

The De Laval turbine has been extensively employed in 
Europe, and to some extent in this country. A 300-H. . unit, con- 
nected to two dynamos of corresponding output, is the largest tur- 
bine of this type which has thus far been built. As indicative of 
the high class of workmanship and care necessary in constructing 
this type of high-speed steam engine, I would call attention to the 
large gear wheels, which I was informed at the Humboldt Works 
at Kalk, Germany, each took 14 days to complete. I made par- 
ticular inquiries of various turbine manufacturers regarding the 
amount of wear of the blades, and was invariably told it was inap- 
preciable where superheated steam was used. The de Laval Com- 
pany exhibited a 300-H. P. turbine wheel at the recent Paris Expo- 
sition, in which the blades showed no apparent wear after having 
been in use for seven years. Prof. R. H. Thurston’s recent test upon 
a de Laval turbine showed au increase in economy of 1 per cent. 
for each 3° F. of superheat, and that with 37° of superheat the 
capacity of the turbine was doubled, due almost entirely, he claims, 
to the lessening of the skin friction. N | 

The turbine wheel is mounted upon a very slender shaft, whose 
flexibility permits of its great deflection, due towthe forces set up 
by the turbine wheel running at such high speeds, and permits the 
wheel to revolve about its axis of gravity. 

Two steam turbines were ordered by the City of Elberfeld, 
Germany, from the firm of C. A. Parsons, direct connected to 
1,000-kw. three-phase generators. A recent test was made by 
Mesers. Weber, Lindlay and Schroeter, to determine steam con- 
sumption under different loads with the following results: - Average 
pressure 11 atmospheres, the steam was superheated 143" C.; 
dynamo load 1,190 kw. (overload), 955 xw. (full load), 745 xw. 
(4 load), 499 xw. (4 load), 247 Kw. (4 load); the number of pounds 
of steam consumed per Kw.-hour was respectively 19:3, 20:1, 2272, 
204, and 33:8. When running without the field magnets excited, 
the engine consumed 2,604 Ibs. of steam per hour; when running 
with no load, but field magnets excited, the turbine consumed 
4,057 lbs. of steam per hour. The variation in speed from no load 
to full load, and vice versá, was 3:6 per cent.; with non-inductive 
load the fall in voltage from no load to full load was 1:02 per cent., 
and with inductive load under similar conditions 11 per cent. This 
18 the largest steam turbine constructed abroad up to the present, 
1,500 K. f., but is exceeded by the Parsons 3,000 · H.P. turbine installed 
by the Westinghouse Company recently in Hartford, Conn. 


Tan SurLPHUR Droxipz Gas, og “SO,” ENGINE. 


In 1899 Mr. R. Behrend, an engineer of Hamburg, Germany, and 
Dr. Zimmerman, of Ludwigshafen, patented a system which they 
had invented for utilising the heat units contained in exhaust steam, 
and their tests showed gains as high as 56 per cent. additional 
power secured, without the expenditure of 1 lb. additional fuel. 
The system developed by them, and used upon an experimental 
engine plant, was not brought to perfection, by reason, among other 
things, of the difficulty in securing proper acid pumps. The 
improvements in ice-making machinery have now supplied the 
requisite pump, and a large amount of valuable data and ex- 
perience. The results which they secured were so promising, that 
they brought them to the attention of Prof. E. Joese, of the Kgl. 

sche Hochschule, of Charlottenburg, Germany, au authority 
00 subjects of this character, and they requested him to examine 
into the practicabilty of their ideas, and eventually to make further 


* Abstract of paper read by Mr. W. J. Hammer before the 
American Institute of Electrical Engineers, February 28th, 1901. 
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tests. Prof. Josse, following up the work of Mesars. Behrend and 
Zimmerman, secured results of the greatest interest and importance, 
and the work which he now has in hand, at Charlottenburg, is being 
carried forward in the interests of the three largest electrical con- 
cerns in Berlin, 4«, Siemens & Halske, the Union Elektricitats 
Gesellschaft, and the Allgemeine Elektricitäta Gesellschaft. 

The system which has been developed is quite simple, and is 
briefly as follows :— | 

As is well known in steam engine practice, after steam has done 
its work in the cylinder or cylinders of a steam engine, there results 
& very considerable loss of heat energy when the steam is dis- 
charged into the open air, or passed through the condenser. When 
exhausted in the open air, it has a temperature of about 212° F., and 
in passing into a condenser it has a temperature of about 140 to 
160° F., depending upon the amount of vacuum. The latent heat 
ofsteam given up in the changing from steam to hot water bas 
heretofore been wasted in the condeneing water or in the air. 
Messrs. Behrend & Zimmerman, desiring to utilise this waste caloric, 
employ it to create a new supply of power by vaporising a liquid 
having a boiling point considerably lower than that of water, and 
after extensive experiments, adopted sulphurous acid (Ha SO;), a 
substance which is readily and economically obtained. Ammonia, 
nitrogen and benzol might also be thus employed, but the sulphurous 
acid possesses the advantage that it can work in a cylinder without 
lubrication, which is not the case with ammonia. The pressures 
corresponding to the available temperatures are also favourable to 
the employment of this liquid. The working apparatus first 
tested at the Technische Hochschule consists of the steam 
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Fia. 6. —DIAdBAM SHOWING THB RELATIONS OF WOBKING PARTS 
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engine, which has a pump for its load ; the vaporiser; the 
SO, engine; and the SO, condenser. This arrangement was 
designed by Prof. Josse. The principle and mechanical details 
are illustrated diagrammatically in fig.6. The dimensions given 
are in millimetres. The letters s and N represent the high and 
low pressures of an ordinary compound steam engine, with a 
stroke of 19°69 in., and a speed of 41°5 revolutions per minute. 
From the low pressure cylinder end, exhaust steam passes into 


the surface condenser, or, as it is termed, the “vaporiser.” In 


this vaporiser or condenser the sulphurous acid (Ha SO;) is utilised 
as the cooling medium instead of water. The heat of the exhaust 
steam liberates sulphur dioxide (SO.), which, passing into a cylinder 
of the auxiliary engine, s, does work as if it were an ordinary 
steam engine. This auxiliary cylinder has a diameter of 11°81 in., 
a stroke of 19:69 in., and a speed of 77 revolutions per minute. 
After being utilised in this cylinder, the sulphurous vapour passes 
through the tubes in the surface condenser (shown iu the diagram), 
around which tubes cold water is flowing, which condenses the 
sulphurous vapour again into sulphurous acid, which is pumped by 
the pump, r, back into the vaporiser, where it begins its cycle again 
the same acid being used over and over again without loss. The 
machine is thus, in fact, a closed heat engine. In a long series of 
tests made with the engine, the following results were attained. 
The engine, which is of the compound type, of modern construc- 


tion, developed with a steady load 34 l. H. P., with a consumption of 


18:96 Ibs. of steam per LH.P.-hour. The auxiliary engine working 
with the sulphurous vapour indicated 19 f. p. That is an increase of 
56 per cent., yielding, instead of 1 K. p., 1:56 f. P. for the same steam 
consumption, and reducing the steam consumption from 18°96. to 
12:13 lbs. per 1.H.P. The experiments show on the average that 
for every 15 kilogrammes or 33:169 Ibs. of steam passing through the 
main engine, 1 H.P. could be gained in the auxiliary cylinder. 
Applied to an ordinary single cylinder steam engine, exhausting 
directly into the air at a high temperature, the percentage of power 
saved by this new system would be much higher than the economy 
reached in these experiments, which are made with an improved 
compound engine. It is claimed that, given a fairly economical 
compound engine using 16:5 lbs. of steam per rH P.-hour, half an 
I.H.P. could be produced in the auxiliary machine for each r.n.r. 
developed in the main engine, assuming an average vacuum of 
23°62 in., corresponding to a temperature of 140° F. The saving of 
heat must be accomplished by using a liquid which can be vaporised 
at or below that temperature, and produce a high pressure. 
Assuming the upper and lower limits of temperature, within which 
the operation is confined, to be 140° and 67° F., the pressure of the 
sulphurous vapour would range from 10°05 to 2°35 atmospheres 
above open air pressure. A working pressure as high as ordinary 
steam boiler pressure is therefore readily obtained, at a compara- 
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tively moderate temperature. The volume of sulphurous acid vapour 
necessary to contain the number of heat units, corresponding to the 
work to be performed, is much smaller than the volume of steam 
which would be required for the same purpose. As the saving to 
be effected depends directly upon the difference between the highest 
and lowest temperatures involved, the greater gain will therefore be 
made, either when the water in the surface condenser is as cold as 
possible, or when the heat of the exhaust steam from the engine is 
at a maximum, as is the case with a single-cylinder steam engine 
without condenser, which may be anywhere up to 212° F. 

Sulphur dioxide gas or vapour is of a somewhat viscous character, 
and lubricates the working surfaces of the machinery, without pro- 
ducing corrosion. There is thus a considerable saving of lubricants. 
The expense of this improvement is practically covered in the cost 
of the auxiliary engine or extra cylinder attached to an ordinary 
engine, and the vaporiser, condenser, piping, and pumps. It is 
claimed that a 2,000-H.p. central station engine would furnish power 
to drive an additional 1,000-H. p. SO; engine, which can be connected 
as an extra cylinder to the steam engine, or run independently, and 
thus increase about 50 per cent. the power developed, without 
adding a pound to the quantity of fuel consumed. Prof. Josse 
states that in mining and iron works districts there are a large 
number of engines, condensing and non-condensing, which consume 
more than 10 kg. of steam per H.P-hour, and in such cases 2,000 H.P. 
would be gained in a plant of 2,000 n.r. by the use of the cold 
vapour engine. 

A triple-expansion steam engine, to which an SO. gas engine has 
been attached, is being used for supplying light and power to the 
technical high school in Charlottenburg. Exhaustive tests have 
been made, and are being made, on this engine by Prof. Josse and 
his assistants. Through the courtesy of Prof. Josse and Mr. Louis 
Magee, director of the Union Electric Company, of Berlin, I was 
enabled to secure the data here presented, and had the pleasure of 
seeing this engine running and undergoing test. Prof. Josse in- 
formed me that even with the triple expansion the SO, engine gave 
an increase of horse-power of 35 per cent, with practically no 
increase in the operating expenses; that he believed it was inad- 
visable to go higher than double expansion, and that the preferable 
method of construction was to place the cylinder of the SO, engine 
in tandem with the steam cylinders. On my asking if there was 
any danger in moisture getting into the system, thus forming sul- 
phuric acid, which would attack the surface of the cylinder, &., he 
said this was impossible. It is of interest to note that the Allge- 
meine Elektricitäts Gesellschaft is now installing an SO, engine in 
its Markgrafenstrasse station in Berlin. The system is not without 
its disadvantages, and even possible danger. Everyone knows the 
discomfort produced in a room where a common sulphur match is 
ignited, and in all types of engines there is always a possibility of 
a leak occurring. A comparatively small amount of sulphur dioxide 
gas produces a large amount of discomfort, and a large amount of 
it may incapacitate those working about the machinery, and if 
exposed thereto for a considerable length of time, may even result 
in death. There are also the well-known corrosive effects produced. 
These are not cited with a view of disparaging this most interesting 
development, but would rather serve to indicate that for such a 
system to be most successful, the SO; engine should be operated as 
au independent engine, and so boxed in and ventilated as to reduce 
toa minimum the disadvantages resulting from possible leakage. 
The care of this engine is exceedingly simple, as no lubricant is 
necessary, and as for the existing steam engine, absolutely nothing 
need be changed. In the methods of construction very great care 
i8 taken to reduce the chances of leakage to à minimum. Great 
care is taken in the packing of the stuffing boxes, aud in addition 
an extra stuffing box is placed on the cylinder, and connected to the 
condenser, so that although the pressure inside of the cylinder is 
14 atmospheres, there is a pressure of but from 1 to 14 atmospheres 
at the outer stufling box. Prof. Josse says the engine can be made 
absolutely sceutless, and that no difticulty need be experienced on 
this score. He also says the results of his tests far exceeded the 
original calculated and estimated results, and completely justify the 
practical application of the Behrend system for the improvement of 
steam engines. 


A TROLLEY OMNIBUS. 


An electrical omnibus in the Vincennes Annex of the Paris 
Exhibition was flexibly connected with a travelling trolley, which 
was driven by an electric motor and which travelled along on two 
overhead wires. The current supplied to the motor on the omnibus 
was a direct current, and connections were made therewith, so as to 
supply three-phase current to the motor driving the trolley-carrier. 
On starting the omnibus the current was first thrown on to this 
overhead motor, so that it started along on the trolley wires and 
remained continuously iu advance of the omnibus as it passed along 
the road. The trolley wires were suspended first on one side of the 
road, then on the other, and at times in the centre, and the omni- 
bus itself wended its way in and out of the numerous vehicles on 
the road with perfect facility. It would seem that there are various 
places where such a trolley automobile could be applied, but it does 
not seem essential that the overhead motor should be driven by a 
three-phase current while the line and omnibus motor itself are 
supplied with a direct current. 


Tar ELECTRIC PLOUGH. 


During my stay in Berlin I was shown an improved form of 
electric plough at work in the suburbs of Berlin. Direct current at 
500 volts was supplied from the neighbouring station of the Berlin 
electricity works, and the plough itself was equipped with three 
ploughshares at each end, and was estimated to do the work of 15 
horses. The illustration serves to indicate how in this system the 


line wire was connected to the travelling reels and to the trolley 
lines, and shows how this line is moved sideways across the field as 
the plough progresses. I found it necessary to walk quite rapidly 
to keep up with the plough, which was simultaneously cutting three 
deep furrows in soft loam in a very impressive manner. ö 


Ganz & Co. 's High TENSION TuHREE-PHASE RAILROAD SYSTEM. 


Through the courtesy of Director Otto F. Blathy, of Messrs. Gang 
and Co., of Buda-Pesth, I was enabled to examine into the company's 
high tension three-phase railroad system, which is now being 
installed upon the Lecco, Sondrio and Chiavenna line in North 
Italy, and which system was, at the time of my visit, being run 
experimentally upon a circular track a mile in length at Alte-Ofen 
Island, in the Danube, near Buda-Pesth, Hungary. The length of 
the Italian electric road, which up to the present has been operated 
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by steam, is 66 miles, and the maximum grade 22 per cent. It is 
safe to say that this road, by reason of its great length, problems in 
freight and passenger haulage, high potential employed, and its 
special electrical and mechanical features, represents the most 
interesting electrical railway installation now under construction, 
and it will be followed with the greatest interest. The motive 
power now being arranged for represents about 7,400 H. p., with 
facilities for increasing when necessary. The power will be derived 
from a waterfall near Morbegno, 93 miles from Calico and 154 
miles from Sondrio. Four 2,000-n.r. Schuckert three-phase dynamos 
generating 20,000 volts at 15 cycles are direct-connected to four 
turbines, which are supplied from a raceway between two and 
three miles long, delivering 35 cubic metres of water per second 
and having a fall of 30 metres. The three-phase current of 20,000 
volts will be supplied direct to the line, and the 12 sub-stations 
will transform it to 3,000 volts and supply 12 independent sections 
of the railway line, each of which is equipped with fuses. Two 
overhead trolley wires 8 mm. in diameter represent two of the 
phases and the track the third. The line insulators are of porce- 
lain, having five petticoats decreasing in size from top to bottom. 
The line wire, which is of copper, is 7 mm. in diameter. The 
sections of road are operated upon an ingenious block system; 
when the stop-signal is set the line circuit is opened, and simul- 
taneously the powerful brakes on the train are set. Passenger and 
freight traffic are operated independently. The freight locomotives 
will be of 700 H. P., employing four motors, and capable of hauling 
250 tons at a speed of 19 miles an hour up a 10 per cent. grade. 
The passenger locomotives are also equipped with four motors, each 
weighing about 34 tons and representing 300 m.p. The scheduled 
speed is about ?74 miles an hour on the level and about half that on 
grades. The 3,000-volt current is taken from the trolley lines by 
two copper rollers 16 in. long and having a diameter of 34 in. 
These rollers, which are mounted in the same axial line, revolve 
upon steel ball bearings (through which no current, however, passes) 
and are separated Ly 5 in. of hard wood saturated in paraffin under 
pressure. On the left and right side of this pair of rollers are 
copper cones about 8 in. long, rigidly connected to the trolley support. 
The base of the trolley is mouuted on a long horizontal hinge on the 
top of the car and connected to a pistou of an air cylinder, 80 that 
the trolley can be raised and lowered by air pressure. Each of 
tbe "primary " or high-tension motors has ite trolley with double 
rollers. Collecting brushes running on graphite collars take the cur- 
rent from the two rollers, being held against them by spiral springs. 
The current is then led by highly insulated wires, protected by 
grounded metallic tubing, to the motors. Each car is mounted 
on two four-wheel trucks, and is equipped with two “ primary " 
and two “secondary” induction motors, or four in all, each 
of 150 H.P. Each rotor weighs about 13 tons. The air-gap 
is between 4 and 5 mm. The 3,000-volt current passes directly 
to the stationary windings of the “primary” motors. In 
Starting the train or in climbing a grade the motors are 
connected in ‘cascade "—that is, the windings of the primary " 
rotors, which are designed for 300 volts, are connected to the 
stationary windings of the secondary motors, while their rotors 
are connected to the fluid resistances; this gives a speed of about 
184 miles per hour. Whon speed is attained the controller-handle 
(which has only two positions, '"half-speed " and "'full-speed ") is 
thrown to its second point, which throws the stationary fields of 
the primary motors on the line, and their rotors on the fluid 
resistances which are slowly cut out of circuit, the secondary motors 
meantime being thrown out of circuit. This arrangement gives a 
speed of 374 miles per hour. The wires in both field and rotor 
windings are invisible, as they pass longitudinally through insulated 
tubes in the iron, and at the ends of the windings are insulated by 
mica and protected by plates or caps bolted on. The controllers at 
each end of the car are connected mechanically, and the high- 
tension switches are connected electrically. A small transformer 
on the locomotive connected to the line delivers current at 103 
volts to a three-phase motor for compressing air for use on the air- 
brakes, operating the high tension switch, raising and lowering the 
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fluid in the resistance boxes (which is simpler than raising the 
plates), and for raising and lowering the trolley. The same trans- 
former supplies carrent for lighting the train; Crato three-phase 
incandescent lamps are employed. The periodicity being but 15 per 
second, the fluctuations were too noticeable in the ordinary lamps, 
so the Cruto 3-filament lamp was employed and showed no 


fluctation. 
(To be continued.) 


TEST OF A 1,000-H.P. GAS ENGINE AND 
COMPRESSOR PLANT AT HALSEY 
STATION, PENNSYLVANIA. 


Deras of a test of the above plant are published in the Sibley 
Journal of Mechanical Engineering. Natural gas is used, the thermal 
value of which is about 1,175 B. Th. U. This is a high value, but is 
due to the large percentage of ethane in the gas. Three runs were 
made at different loads of four hours each, with the following 
results :— 


Ruse cu ae, Ge c 1 2. 3. 
Intake pressure, pounds 1 2 Atmos. 
Discharge „ „ — 222.4 2757 26063 
Standard gas per hour in cu. ft. 5,620 6,053 5,425 
Ratio air to gas “ay a: 157 15:28 16:67 
Jacket water per hour in lbs. 22,970 37,610 36,070 

„ y» rangetemp. comp. F. 9 A 5 
"EC „ u engine F. 89 69 60 

Temp. of exhaust (water off)... 702 725 640 

i „ (, on). 465 507 410 
Indicated M. E. P. . 

Cylinder! ... sii 8 80˙7 87˙2 80˙2 
„ rr M 97:02 104:3 94:04 
„ ae a 91:5 | 923 87 8 
E E QE 977  ., 1028 93 9 

Indicated H. P. 

Cylinder 1  ..  .. M 1644 177 8 163 8 
„ ee 197:7 2119 192-0 
D MP 186:2 202 0 1793 

mr M^ a E cfe 1992 209:4 201:6 

Total ..  .. i 747:5 8011 7367 

Dereloped H. P. (comp.) 

cylinder j 155˙2 176˙9 1571 
n. o Le ai .. . 21561 171:9 149:5 
„ eT as 152:8 166:3 1467 
o cub. sms ds s 139˙8 150:5 141:2 

Total ..  .. id 603:9 665:6 594:5 
Friction H.P. 2. js 143°6 135:5 142:2 
Mechanical efficiency per cent. 808 83:08 80:7 
Thermal i E 288 28°65 294 
Absolute i " 23:3 23:8 237 

Co. ft. gas per 1. H.. per hour 7:52 7:55 7:37 
„ „ n DEP. „ 9˙31 9:06 9:13 
Lhe. jacket water per I. n. p.-hour 30°73 46°95 49°77 
^ n » n DEP. „ 38:03 56:50 61:68 

in A gas pumped per hour... 169,650 184,558 158,271 

. gas pumped per hour per 
eu. ft. used. ses 30˙2 30°5 29°8 
Heat BALANCE. l 
Run. Per 8 Per 


BTU. n B. F. b. cent. B. T. U. cent. 
Éupplied per houf 6,607,000 100 7,115,000 100 6,377,000 100 
Absorbed per hour | 

by jacket water 2,051,000 31'0 2,606,000 36:6 2,237,000 351 
Exhausted .. 836,000 126 916,000 129 762,000 11:9 
Therm. ‘equiv. of 

LH.P. hours .. 1,902,000 28:8 2,089,000 28-7 1,875,000 294 
Radiation and loss 1,819,000 27:6 1,554,000 21:8 1,503,000 23°6 


BONDS, BONDING AND BOND TESTING 
METHODS: | 


By ALBERT B. HERRICK. 


- 


Tae question of,the best bond to use and the proper section of bond 
lo be ised for ajgiven current density in the rails is one that has 
given much consideration by street railway managers. There 

are so many types of bonds, ali of which have their individual 
AB that it is hard to distinguish whieh would be the best under 
given conditions of rail, fish plate and paving. 
It is required of any bond that it make good electrical connection 
den the bond wire and the rail- itself; and this connection 


should present ample surface, not exceeding 90 amperes per sq. in., 
a 8 
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for the mean current flowing through the bond. The terminal of 
the bond should be of such a metal as not to naturally corrode by 
contact with the iron rail. 

The wires or rod forming the bond should possess either welded 
or cast contacts with the terminals connected to the rails. A new 
bond presenting large surfaces of contact will show very low resist- 
ance, but my remarks refer principally to those bonds which are 
between two and five years old and which were connected on rails 
in service subject to vibration and corrosion. It is found in measur- 
ing a great many of these bonds that, whereas a large area givesa 
low resistance under laboratory conditions, the surfaces in contact 
are not under sufficient pressure to prevent moisture from creeping 
in and gradually corroding them. ` 
. It is found that better results are obtained by reducing the sur- 
face and increasing the pressure. In this connection it may be 
mentioned that the channel pin bond has shown with a time test a 
very small contact resistance. The channel pin referred to is the 
half-round pin, which forces the bond wire itself against the internal 
surface of the hole drilled in the rail. The type of channel pin 
which surrounds the bond wire and acts asa wedge between the 
bond wire and the hole in the rail, presents two surfaces of contact 
to the current flowing through the bond and consequently doubles 
the hazard of a poor connection. 

To amalgamate the surface of a bond of copper (brass cannot 
be amalgamated because it disintegrates when amalgamated) will 
improve any bond, and besides increasing the area of contact 
under lower pressure the amalgam will fill any crevice, tbrough 
which the moisture works by capillary action between the contact 
surfaces. Very often copper in railroad work is misplaced in the 
bonds, due to the use of a common-sized bond throughout the 
whole length of road, whereas in localities adjacent to the power 
station the current density is greatly in excess of that received 


at the outlying points on the road. The rule to be followed should 


be that there should be in a bond a cross section of at least 100,000 c.m. 
per 100 amperes returned on the rail Of course this is the 
sum of the two bonds on cach rail or the four bonds in the 
case of double track. The application of this rule gives the 
tapering bond system, which would cost the same in copper as the 
continuous bond system of uniform size; but the conductivity in 
the graded case would be much greater than in the case of uniform 
bonding. 

Often the trackman puts the bonds in, and in his judgment a 
mechanical connection must be an electrical connection. It has 
been my experience that a great many bonds have been condemned 
because of improper work in placing them. The bond can be made 
just as tight in a rusty hole as in a clean one—but in the one 
case it is worthless and in the other it forms good contact. A 
bond for which the hole has been drilled with oil shows slightly 
higher resistance when new, but with age the difference between 
the hole drilled with oil and the hole drilled without it docs not 
appear. 

15 bonding rails it is most evident that there should be no 
moisture present. The rail should be dry as well as the bond, and 
bonding should never be attempted during rainy or foggy weather. 
This depreciates the contact surfaces so quickly that it can be easily 
detected in testing over the track. In those sections which have 
been bonded during rainy or damp weather the action of the 
moisture seems to start corrosion between the iron and copper. 
Bonds can be put down on a merit system with the best results, 
for then the men will find out for themselves the best method of 
bonding to ensure electrical connection. The following method 
has been used with success: to pay 18 cents for the application 
of a bond, whose resistance is 002 ohm or less and 9 cents for a 
bond whose resistance does not excced 0025 ohm; all bonds having 
a resistance of over 003 ohm to be replaced without cost. This, of 
course, is for a certain bond with an area of contact of 1:37 sq. in. 
and 8 in. diameter of wire, the web of the rail being z in. 
thick, and the hole in the rail 3 in. The copper was expanded into 
the hole by a plug. 

In new tracks bonding can be tested as soon as the current is 
turned on the trolley wire, by methods explained later on. In 
roads where the rail is exposed, bonds placed under the fish-plate 
are being extensively used on account of the exposed bond wires 
being stolen. In this case the bonds should have sufficient flexibility 
to aliow the rails to contract and expand without fracturing the 
connections between the flexible and riveted portions of the bonds. 

It wil be noted that expansion and contraction does not fall 
equally on all rail joints, but that an occasional joint catches most 
of the movement of the rails due to temperature changes. Conse- 
quently to test this type of under-fish-plate bond the movement 
should be greater than thecontraction and expansionof individual rail 
lengths. In order to test whether this type of bond has the proper 
flexibility, two levers can be fixed so that the movement of the 
bond can be made greater than the normal movement of the rail 
and this change in position of the rivet heads can be made four or 
five hundred times, in order to ascertain whether the connection 
between the head and the flexible portion of the bond will stand 
this movement without a fracture. 

An expanded bond will allow some little variation between the 
hole and the shank of the bond, which fits the hole, but in the 
riveted bond there should be a close driving fit. Where the rails 
have been ordered drilled before being laid, it is well to have them 
drilled 3; in. smaller than the shank of the bond, so that reaming 
the hole will remove the rust and still the bond will be tight fitting. 
‘Where there is a face contact to consider, the reamer should have a 
rose on it which will ream the face of the rail as well as the hole. 
Generally with expanded bonds, also having face contact, the ex- 
panco of the bond forces the face out of contact, and the true con- 

is on the internal surface of the hole, 

It has been and is still sometimes the practice to use a supple- 
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mentary wire connected to the bonds and zigzagging from the bonds 
on one track to those on the other. 

For the same cost per mile, using the same amount of copper in the 
bond, or using the same amount of wire for the bond that would be 
used for supplementary wire, a great deal better result will be 
obtained ; for a section of a 50-Ib. rail is equivalent to 20 No. 0000 
B.W.G. wires or approximately 4,000,000 c.m., whereas a No. 0 wire, 
which is generally used, has ;!,th thé conductivity of the rail. The 
greatest economy in ground return losses is largely in favour of 
increasing the bond at the joint instead of using the supplementary 
wire. There are certain treacherous parts of the road which should 
not be depended upon to continue the conductivity of the track, 
especially at railroad crossings. Here the bonds should be supple- 
mented by using an auxiliary bond wire having a section of 150,000 
c.m. per 100 amperes; this should be connected back to at least 
eight bonds each side of the crossing, so as to give no greater current 


density than 60 amperes per inch of contact to both tracks adjacent 


to the crossover. , 

On railroad bridges, both wood and iron, it is very difficult to 
maintain bonding, and here supplementary wires should be provided 
in the same way as on railroad crossings. Draw bridges, of course, 
should be bonded with copper sufficient for the maximum current 
flow on the rails adjacent to each side of the draw. The inside 


rail on curves shows a decided tendency to break the bond connec- 
tions. I have not been able to satisfy myself as to why this is so, but 
I have found it so in many cases. At the tangents to each end of a 
curve there should be a cross connection between the tracks. Both 
the bottom and top of steep grades show a tendency to loosen tbe 
bond connections, and here special attention shonld be paid to the 
bonding. l 

The function of cross bonding is to equalise the conductivity of 
the two rails in case bonds are open in some part of the track. The 
general rule is to place the cross bonds every 500 to 1,000 ft., and 
have them connect all parallel rails. 

In some soils, especially blue marble andred clays, supplementary 
wires should be protected from actual contact with the clays, as 
they show a tendency to rapidly corrode the bond wires, due both 
to the natural action of the soils and to electrolysis. Ground plates 
were largely employed in the early days of the return circuit con- 
struction, but while at tirst they give some assistance to the return 
circuit, they rapidly depreciate with age. In one case where à 
ground plate was employed, having an area of over 100 sq. ft., it 
carried 85 amperes when first installed ; at the end of a month this 
fell to 14 amperes, and at the end of a year to only 3 amperes. The 
outlying ground plates from a track depreciate more rapidly than 
the negative or receiving plate at the station where the trolley is 
positive, and these ground plates from which the current leaves to 
earth ff been found fairly well insulated after several months’ 
use. ils partly imbedded in the earth run as high as 10,000 ft. 
of contact surface per mile, which is enormously more than the 
area of contact of a ground plate, and the former surface is more 
effective as it is near the surface of the earth, where the earth is 
mixed with decomposed vegetable matter and the electrolyte ad- 
jacent to the rails is being continually replenished by rainfalls. 
Paving greatly increases this resistance, the concrete baving a much 
higher resistance than the soils. 


RETURN CIRCUIT TESTING. 


In determining the conductivity of a ground return, the aggregate 
resistauce of the return circuits should be obtained. Where the 
line is broken up by line circnit-breakers this can be done at any 
time, when the cars are not in operation, at each circuit-breaker 
point on the line. The method of making these connections for the 
determination of the ground return drop is diagrammatically shown 
in fig. 1. 

The test car is sent out with a water rheostat, which carrics 
from 100 to 200 amperes (an ordinary oil barrel will make such a 
rheostat) having iron plates from 12 x 24 X + in. in size, and the 
barrel being three-quarters filled with water, using bicarbonate of 
soda for reducing the resistance of the solution. Slats can be put 
across the rheostat, so as to prevent the plates coming in contact, 
and wooden chips can be floated on top of the water to prevent it 
from splashing when the car is running. 

When the car arrives at the line-breaker c, the circuit-breaker 
to the section fed by B is opened, and the line side of this circuit- 
breaker is connected through the voltmeter to the ground bus. The 
most appropriate voltmeter for this purpose is one having a 500-volt 
scale and a 50-volt scale. The 500-volt scale is connected across the 
bus to see if there is any leakage into this feeder B, which is to be 
used as a pressure wire. Feeder B is connected to the rail by 
means of a hook and pole, and also furnishes current to five lamps 
in series which are bridged by a fuse wire and small 500-volt switch. 
When connection between the trolley wire and ground is first made, 


+ 


the lamps will burn until the circuit-breaker in the station at B is 
open. If the line is clear these lights go out, then the switch p can 
be closed including the fuse E; then, when the load is put on 
the line (which can be read either on the car by ammeter F or by 
ammeter G in the circuit of the feeder a at the station) this will 
include the current used by the lamps and the heaters in (the car, 
Then the amperes of a divided into the voltmeter readings across 
feeder B to the ground bus will give the resistance of the return 
circuit at the point tested. 

By concerted action—by plotting out in sequence the different 
points to be tested, and having the car not leave & given test point 
until the circuit-breaker at the station is opened—a considerable 
number of these ground returns are readily tested, and the relative 
resistance of the ground returns throughout different parts of the 
track determined. Those sections showing high resistance per mile 
require first attention. Y 

There are a number of ways in which a joint-to-joint test can 
be made. One is to use a millivoltmeter across the joint and also 
across a portion of the adjacent rail; then by a double throw switch 
compare the readings of the joint with the rail. In paved streeta, 
however, it is usually advisable to locate these bonds, which are 
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practically broken links in the return circuit to the station. This 
can be done in the following way, at the rate of about four miles 
an hour, while tbe road isin operation. 

It is necessary to have two voltmeters reading about 300 milli- 
volts full scale, provided with keys so that they can be snapped out 
of circuit in case an open bond is bridged for contact to the rails. 
I have found nothing better than wire track brusbes, which can be 
made serviceable for this purpose by taking off the top of the brush 
and over the ends of the wire brush securing a copper plate, which 
will make contacts to the ends of the wires; to this solder the drop 
wire. The flexible vertical motion on these brushes gives sufficient 
pressure for these contacts, four of them being required, two on 
each rail. A wooden platform truck with four wheels, such as is 
usually found in railway construction, answers this purpose 
best. The brushes are then rigged up underneath this car, having 
4 ft. between centres, two of them resting on each rail. Two pres- 
sure wires to each rail are carried back to the car, and the volt- 
meters are connected to them, one for each rail. | 

It is best to have a light car, for if a heavy car is used very often 


the weight of the car will cause the fish plate to make contact and 


bridge the broken bond. When this truck is towed over the line 
it should be between the operating car and the power station, for 
the reason that, if a dead rail is run over, the current will be 
deflected from the dead rail to the live rail through the axles of the 
car, and will show on the relative readings of the two voltmeters a 
different current flow in the rail. A light truck will not tend to 
assist in equalising the current flow on these two rails. 

It will be noticed that when the brushes are over a solid rail, 
there will be a slight deflection given to the voltmeter hand; this 
deflection will suddenly jump up on passing over a bond, and it is 


necessary to run over the entire road to determine what bonds will 
be passed and what joints rebonded. This varics with the general. 


character of the bonding and the current density in the rail. 

A number of queer things will often be observed in these tests 
caused by broken bonds and effective cross-bonding. The current 
will sometimes be reversed where two broken bonds are found on 
one line of rail and the current from the car will flow through the 
cross-bonding back to the paralleling rails. 

The best way of readily marking these poor bonds is to have an 
enclosed tank nearly filled with whitewash, and run two pipes 
towards the forward end of the platform, providing the ends of 
these pipes with quick trip valves, and having a string to each valve. 
If the car is provided with an air brake, the air pressure from the 
brake reservoir can be piped to the top of this tank. When a bad 
bond is reached pull the cord on the trip valve and the whitewash 
will be squirted over the side of the track near the defective bond. 
This whitewash will last several weeks so as to allow plenty of time 
to replace the bond, and does not interfere in any way with the 
running of the car. : 

This test requires two observers, one on each rail to make it 
properly, with a speed of from 4 to 6 miles per hour. Fig. 2 shows 
the general arrangements of the trailing bond test car. It mus 
be made so that the bond is compared against the actual current 
density in the rail, which can be determined very closely from 
the weight of the rail and the drop of the voltmeter, by using the 
following data :—The resistance of ene mile of continuous rail 1 sq. 
in. in section equals 0°45 ohm; or the resistance of the rail ís 


prece 10˙4 times that of an equivalent section of pure copper al 
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CURRENT SPECIFICATIONS. 


LXXIII.—BLACKBURN EXTENSIONS. 


— — 


SUMMARY. 


Ertent of Contract. —Supply and erection upon prepared founda- 
tions of three 775-KWw. steam dynamos. | 

Exgine.—Triple-expansion high speed, though it is stated that 
full consideration will be given to alternative offers with other types 
of engines if accompanied with full specifications. 

Specified Speed.—Not to exceed 180 revolutions per minute. 

Governor.—Permanent variation when whole load thrown off not 
to exceed 14 per cent., and temporary throw under similar con- 
ditions not to exceed 24 per cent. May be either throttle or auto- 
matic expansion type. | 

Dynamo.—To be of multipolar type, suitable for either lighting 
or traction work. 

Outpul.—A shunt machine 775 Kw., 1,615 amperes at 480 volts, 
but voltage to be variable at constant speed between 460 and 500 
volta, A compound machine in use for traction work to maintain a 
contract voltage of 525 volts at terminals at contract speed with 
any current between 500 and 1,476 amperes. 

Ürerload.—To be capable of maintaining for periods not exceed- 
ing 30 minutes a current of 1,850 amperes at 525 volts = 25 per 
ceat, over normal rating. 

Permissible Temperature Rise.— With current of 1,615 amperes at 
480 volta, temperature rise, measured thermometrically, not to exceed 
60° F. after six hours’ run. 

Steam Consumption.—To be stated by tenderer for full and half- 
load when working condensing with 24-in. vacuum. 

Specified Date of Delivery—First two sets by September 1st, 1902, 
the third set by August 1st, 1903. 

Penalty for Late Completion.—£20 per week. 

Terms of Payment.—75 per cent. of value of work executed or 
plant delivered on site as work proceeds, 15 per cent. on satis- 
factory completion, 10 per cent. 12 months later. 

Period of Mainienance.—12 months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Standard rates 
to be paid, and usual conditions of labour observed. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—August 6th, 1901. 


This specification is signed by Mr. A. S. Giles, the borough elec- 
trical engineer, as well as Mesers. Lacey, Clirehugh & Sillar, the 
IUE engineers to the Corporation of the County Borough of 


lt asks for the supply and erection upon prepared foundations of 
three 775-kw. steam dynamos, an evidence of the growing import- 
ance of the electrical supply industry, for a few years ago plant to 
the aggregate output of one of these units would have been con- 
sidered a very important. addition to the generating capacity of any 
central station. 

These units are to be suitable for use on either lighting or traction 
circuits, the engines being preferably three-crank triple-expansion. 
The steam pressure available is 170 lbs. per square inch, and con- 
densing facilities are provided under another contract, so that there 


should be no difficulty in obtaining with triple-expansion working 


extremely economical results. If tenderers prefer to offer other 
types of engines, provided they supply full specification of same, 
they will be carefully considered. 

The dynamo are to be of standard multipolar pattern, and 
capable of developing as shunt-wound machines, 1,615 amperes at 
190 volts, as compound-wound machines the output is to be 1,476 
amperes at 525 volts, and the 25 per cent. overload demanded for 
*0 minutes is to be calculated upon the current carried at 525 volts, 
making the overload current 1,850 amperes. 

he temperature rise permissible is 60? F. above surrounding 
atmosphere measured by means of thermometers after six hours’ 
run with 1,615 amperes in circuit, the flashing test specified is 2,000 
volta alternating applied for one minute, and suitable shunt 
resistances for controlling the voltage when working as shunt 
machine between 460 and 500 volts are to be provided. 
one of the sets is to be erected and tested for steam consump- 
tion at fall and half-load at the engine builders’ works, but if this 
Proves satisfactory, and the figures obtained are within those 
guaranteed in the tender, the remaining two may be erected direct 
on site, In this case a six-hour test for governing, insulation, and 
combined efficiency will be taken after erection. 

Tenderers are also asked to state the highest degree of superheat 
at which they will guarantee that the engines they offer will work 
satisfactorily. M 

The general conditions are the same as those issued when the 
specifications for the main contracts for the equipment of the station 
were issued in 1899. 

They are, on the whole, of a satisfactory character, and may be 
mcepted by any tenderer without undue risk. The arbitration 
Clause is somewhat limited in its application, but the points 
reserved for the final decision of the engineer are of simply a 
technical character; apparently any disputes involving alterations 
to the contract price are, in the last resort, subject to arbitration. 

It is stipulated that standard rates of wages, as recognised by 

es union and employers’ association for the district in 
Which the work is catried out, shall be paid, ahd the usual conditions 
of labour and hours of work observed, In case of any misunder- 
standing on this matter the question in dispute is to be referred to 


a joint committee of the two associations for final decision. This 
course has become popular in the North of England, largely on 
account of its successful working in the various textile industries 80 
largely carried on in that part of thc country. 


ELECTRO-CHEMICAL INDUSTRIES. 


- — 


[Abstract of the presidential address delivered before the Society 
of Chemical Industry at the annual general meeting, Glasgow, July 
24th, by J. W. Swan, F. R. S., President. ] 


— — —À ͤ — 


THE nineteenth century will be for ever memorable for the great 
scientific discoveries it produced, and the wonderful development 
that took place during its progress in the applications of science to 
industria] uses in relation to chemistry and electricity. In the first 
decade the marvellous analytic power of electricity was fully 
realised, and we became familiar with the heat-producing effects of 
the electric current. The three succeeding decades show no 
sensational discovery, but they yiclded many indispensable develop- 
ments and extensions of what had already been partly attained. 
Above all, they produced the work of Faraday, who laid down with 
great exactness most of the laws of electro-chemical action. In the 
fifth decade came Faraday's discovery of magneto-electricity, con- 
currently with the demand for pure copper for submarine 
telegraphy, and other inventions which called for cheaply 
produced electricity. Since that time striking developments have 
taken place in electro-cheinical industries. There are now over 150 
firms in Europe alone applying electricity to the manufacture of 
chemical and metallurgical products. 

Copper Refining.—The total production of raw copper in the year 
1900 was 486,084 tons, to which total the United States contributed 
268,787 tons. The latest published estimate of the proportions of 
these totals refined by electrolytic methods, gives roughly 172,000 
tons for the American refineries and 37,000 tons for the 27 refineries 
located in our own country and on the Continent. My own 
inquiries would seem to indicate that the European production of 
electrolytic copper is now less than 37,000 tons a year. 

In copper refining the power element of cost is not vital, and 
with skilful arrangements and the use of large depositing tanks for 
a given output, the cost of power, even when coal is uzed to pro- 
duce it, is not the chief item in the total cost of the process. Hence, 
this is one of the electrolytic iudustries that it is possible to carry 
on successfully in a couatry like ours, which is not largely supplied 
with water-power. i 

Not only is the electrolytic process more economical, because it 
requires little power and little labour, and because the precious 
metals found as impurities in the copper are more completely 
recovered, but the purity of the product is much greater than that 
resulting from the old process of refining, and when the copper is 
required for the purpose of an electrical conductor its money value 
is enhanced in proportion to the incrcased purity. 

At present 300,000 tons, or over 60 per cent. of the total output of 
copper, is utilised in electrical engineering. This demand is 
almost wholly the growth of the last 15 years, and it is rapidly 
increasing. 

The saving due to the higher conductivity obtained, and to the 
more complete recovery of the precious metals, at a moderate esti- 
mate exceeds 14 millions sterling per annum. 

It has been attempted, with cousiderable success, to deposit the 
metal in such forms as to render unneceseary the extra process of 
fusion. The chief hindrance to the direct production of the elec- 
trolytic deposits iu the finally required form, is the strong tendency 
of the copper deposited to be crystalline aud rough and deficient 
in strength. Elmore has met this ditliculty by causing the deposit 
to take place upon a revolving cylindrical surface against which an 
agate burnisher presses. The burnisher has imparted to it a slowly 
reciprocating lateral movement, which, combined with the rotary 
movement, results in the entire surface of the cylinder being 
repeatedly traversed while it is receiving the deposit. Cowper- 
Coles has employed rapid rotation of the cylinder in the copper 
solution, and in this way has obtained favourable results. A third 
method is the Dumouliu process, in which specially prepared strips 
of skin supply the friction necessary for obtainiug dense and homo- 
geneous deposits. 

From experiments I made many years ago, I ascertained that it 
was possible, by varying the composition of the depositing solution, 
to suppress almost completely the common tendency to a strongly 
crystalline character of deposit, aud to obtain deposited metal coni- 
parable to wrought copper in smoothness, hardness, and elasticity. 
A most remarkable effect was produced by the addition of a minute 
proportion of a solution of gelatine in dilute nitric acid, to an 
ordinary copper sulphate solution composed of a two-thirds satu- 
rated sulution with 5 per cent. of sulphuric acid. If so much of the 
gelatine solution as represents one part of gelatine to 30,000,000 
parts of the copper solution be added, instead of the deposit being 
pliant and crystalline, it will, under the proper conditions of tem. 
perature and current density, be smooth, bright, and elastic, and if 
the gelatine be in excess the deposit will be extremely hard and 
brittle. : E : 1 

The usual slow rate of electrolytic copper deposition (necessary 
where the object is pure copper of the highest conductivity) is 
often a serious limitation to the utility of a most beautiful process, 
But considerable gain in speed can be obtained by working at a 
higher temperature, and employing a highly metallised solution of 
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low specific resistance, coupled with the use of means for obtaining 
rapid diffusion of the electrolyte at the cathode surface. 

Bullion Refining.— Electrolysis has been also applied with advan- 
1 the parting of gold and silver, and to the refining of base 

ullion. 

Silver bullion is refined at Frankfort by the Rossler or Gutzkow 
process, at Pforzheim by the Dietzel process, and at Hamburg by 
the Moebius process. Nitrate of silver or the corresponding copper 
salt is used as electrolyte, and the gold is recovered from the slimes 
by chemical methods. ö 

At Hamburg gold bullion is refined by the Wohlwill process, 
which depends upon the use of an acid solution of gold chloride. 
The silver and platinum pass into anode sludge, and are recovered 
by chemical methods. The value of these recovered “impurities " 
helps to pay for the cost of treatment, and, in particular cases, more 
than covers it. 

Bullion refining by electrolytic methods is finding extensive use 
in America, and at the Guggenheim refinery at Perth-Amboy a 
plant for refining silver by the Moebius process, having a capacity 
of 100,000 ozs. of silver per day, has recently been put in operation. 

Electroplating —The magneto-electric machine was patented by 
Woolrich in.1842, and the first machine built was used by Prime, of 
Birmingham, for electroplating. Messrs Elkington 60 years ago 
obtained a patent for electroplating and gilding by means of 
cyanide of potassium solutions of gold aud silver. During all the 
progress of later years iu other branches of electro-chemical 
industry there has been little or no change in this. The solutions 
as patented by Elkington are identical with those in general use at 
the present day. 


The deposition of iron on copper is mainly employed for pre- 


venting the wear of engraved copper plates. The steely hardness 
of the thin coating, which is nearly pure iron, except for occluded 
hydrogen, is very remarkable. The plating of small articles with 
nickel has now grown into a considerable industry. Electrolytic 
coatings of cobalt, platinum, and palladium have also been quite 
successfully applied to other metals as protective coatings, but, so 
far, no great use has been found for them. 

Aluminium.—The production of aluminium by electrolytic pro- 
cesses has now been in successful operation for 11 years, ánd the 
results are the total extinction of the chemical method and the 
reduction of the selling price of aluminium to between 1s. and 
1s. 6d. per lb. The output last year has been estimated at about 
6,000 tons. This is divided between Europe and America in the 
proportion of two to one. ; 

In the iron and steel foundry the addition of a small amount of 
aluminium, the moment before casting, serves to remove any oxygen 
the melted metal may hold in combination, and consequently to in- 
crease the fluidity of the metal to be cast. The heat of combination, 
moreover, is sufficiently great to sensibly raise the temperature of 
the melted metal. I am unable to give figures showing the amount 
of aluminium used for this purpose, but it is undoubtedly one of 
the chief outlets forthe metal at present. Probably the next most 
important use of aluminium is as an electrical conductor in lieu of 
copper. This application of aluminium has hitherto been chiefly 
confined to America, where several hundreds of miles of bare 
aluminium overhead transmission lines have been erected. Whether 
aluminium will prove as resistant to atmospheric corrosion as 
copper, time alone will show. Experimental trials of aluminium 
for similar purposes have also been made on this side of the Atlantic, 
but so far the results are hot decisive. In the Glasgow Exhibition 
the overhead wiring of the outside arc light installation has been 
undertaken by the British Aluminium Company, with metal made 
at Foyers. 

This rivalry between aluminium and copper, even if it be only a 
limited rivalry, may prove a salutary check on the price of copper. 

Sodium and Magnesium, §c.—The sodium industry affords another 
instance of the displacement of an old and purely chemical process 
by an electrolytic one, on the sole ground of the greater economy of 
the electrolytic method. | 

The principle of Castner’s sodium process is exactly like Davy's— 
in both the electrolyte is fused sodium hydrate. An iron pan with 
a fire under it contains the fused sodium hydrate. The cathode 
passes up into this vessel through an opening in its base, and both 
it and the annular anode which surrounds its upper portion are, I 
believe, formed of nickel. A strong current is employed, which 
helps to keep up the temperature of the electrolyte to fusion point. 
The sodium is released as liquid metal, and rises to the surface of 


the fused soda, means being taken to remove it and to prevent its 


combustion on coming in contact with the air. * 

By this process sodium is now manufactured by hundreds of tons, 
and passes into commerce partly in metallic form, chiefly for use in the 
cyanide manufacture, but a considerable portion is converted into 
peroxide of sodium. The total output in 1897 was 260 tons. 


In the extraction of magnesium also, the electrolytic method has 


superseded the chemical method. The process is analogous to that 
used for the extraction of sodium. 

A process of electrolytic zinc extraction, in which chlorine as well 
as zinc is produced, is in successful operation at Winnington. The 
process is based on the patents af Hoepfner, and a considerable 
quantity of extremely pure zinc is the result. 

The Hoepfner process for treating nickel-copper ores and residues 
is operating at Papenburg in Germany. The production towards 
the end of 1900 was stated to be at the rate of one ton of nickel 

er day. 
Dr. Mond has estimated that the total consumption of nickel is 
now 9,000 tons per annum, and the new Clydach works in South 
Wales, where his most beautiful nickel carbonyl extraction process 
is about to be worked, are designed to produce 1,500 tons of nickel 
annum. 
Ped Recovery from Cyanide Solutions.—The lamentable war in 


South Africa has caused the suspension of all mining operations for 
nearly two years, and consequently no very recent statistics of this 
process are available. On January lst, 1898, it was stated that 13 
works in the Rand district were using Siemens & Halske's process, 
and that 12 others were about to adopt it. Pauli, in the same year, 
estimated that 88,000 tons of tailings and 46,000 tons of alimes 
were being treated monthly by this process. 

The Electrolytic Alkali and Chlorine Industry.—For obtaining 
chlorine and sodium, or chlorine and soda, no process can, 
theoretically considered, be more beautifully simple and complete 


than the electrolysis of chloride of sodium. But when an attempt - 


is made to carry out this form of decomposition on an industrial 
scale, a number of perplexing practical difficulties present them- 
selves. 

Greater success has attended the employment of aqueous solu- 
tions of common salt as the electrolyte for the production of alkalies 
and bleach. The forms of apparatus employed have not yet settled 
down to a uniformity of type such as obtains in the competing 
chemical proc?sses; and there is much obscurity concerning details 


of the processes employed at several of the Continental electrolytic 
alkali works. | 


I may, however, state that there are two well-marked types of 


cell employed in the electrolysis of brine for production of alkalies 
and chlorine. One is the type in which mercury is used to amalga- 
mate with and separate the sodium or potassium set free at the 
cathode, and to remove it from the area of electrolytic or chemical 
reactions within the primary cell. In the other type of cell a 
diaphragm is used to divide the anode and cathode compartments, 
and the chemical reaction, by which the metal is transformed into 
the hydrate, is, as far as possible, restricted to the cathode com 
partment. 

With respect to the first type of cell, two forms are in actual use, 
and are working with satisfactory results, namely, the Castner- 
Kellner and the Solvay cella. At the Castner-Kellner Company's 
works at Weston Point, I saw in full operation a chemical works 
employing 4,000 M. P., and yielding a large output of very pure soda 
and very strong bleaching powder, and also a large quantity of 
sodium and its products, without creating any kind of nuisance. 
The ashes from the engine furnace, and a little thin smoke from the 
chimneys, were the sole products in the nature of refuse. The solid 
contents of the brine, brought into the works by a pipe from the 
neighbouring salt beds, were wholly transformed by steam-power 
into valuable products. The bleaching powder plant covered two 
acres. I believe it is the largest in the world. 

One of the best known of the diaphragm type of cell is that 
devised by Hargreaves and Bird. The success of an experimental 
plant led to the erection of a large factory at Middlewich, in 
Cheshire. On the occasion of a recent visit to these works, I saw 
a double series of 11 large cells in operation, each cell taking an 
E.M.F. of nearly 5 volts, and & current of 2,000 to 2,500 amperes. 
The product here is not caustic, but carbonate of soda, and bleach- 
ing powder. 

Asbestos, and Portland cement rendered porous by the.admixtare 
of various salts during setting and subsequent lixiviation, have 
both been successfully employed as the material for the dia- 
phragms. 

Other diaphragm processes in actual operation are the Outhenin- 
Chalandre and the Le Sueur processes. 

Although the principle of cell construction, in which gravity is 
allowed to effect the separation of the sodium hydrate formed at 
the cathode, and in which, therefore, a diaphragm or mercury is 
dispensed with, has been discredited, a cell on that principle is said 
to be working with satisfactory results at Aussig, in Austria, and, 
according to Hausserman, this works is producing alkalies and bleach 
at the rate of 2,640 tons per annum. 

A recent laboratory research by Adolph has shown that, under 
carefully regulated conditions, a current efficiency of over 80 per 
cent. can be attained in these cells with continuous work; and as 
the saving in cell construction and-E.M.F. is considerable, it is pos- 
sible that “ gravity " cells may once again come into use. 

There are now 23 electrolytic alkali works in operation in Europe, 
disposing in the aggregate of 50,000 H. P. 

Hypochlorites.—There are a very large number of firms in Europe 
using electrolysis for the production of bleaching solutions containing 
sodium hypochlorite. The principle of the method employed is 
common to all, and depends upon the chemical action that takes 
place when chlorine gas is passed into a solution of sodium hydrate 
at a temperature below 20°C. The solution obtained may contain 
up to 10 grms. available chlorine per litre. Bleaching liquids 


prepared in this way are being utilised in the textile and wood 


pulp industries of the Continent to an increasing extent. I am 
informed that 1,600 H. p. is being utilised in Southern Germany by 
one form of apparatus alone. , 
CHorates.—There are five different types of cell now in operation 
for the production of electrolytic chlorates; as in the case of hypo- 
chlorites, the principle of the method employed is the same in all 
cases. The diaphragm principle is still employed in the original 
process of Gall and Montlaur, but elsewhere this feature appears to 
have been abandoned. ; 
The number of works producing chlorates by the electrolytic 
method is now 10, seven of these being in Europe, and 28,000 H.P. 
is available for this manufacture. The prices of chlorate have falleu 
greatly since the electrolytic process was adopted on A large scale. 
Whereas 10 years ago chlorate of potash was selling at 6d. per Ib, 
it is now quoted at only 34d. 
Organic Producte.—The following organic compounds have been 
produced in the chemical laboratory by aid of electrolytic 


methods :— 
Iodoform, vanillin, chloral, ago and hydraso compounds, ozida- 


orm, 
tion product of fusel oil, dyes of triphanylmethane type, aniline 
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blue and aniline black, Hofmann violet, alizarine, Congo red, oxida- 
tion products of the alcohols, sulphonic acids, piperidine, dihydro- 
chinoline, benzidine, amidophenol. 

In all factories where organic products are made on a large scale, 
chromic acid isthe usual oxidising agent. 

The electrolytic production of inorganic colouring matters has 
not developed into a recognised industry, but I am informed that 
there is a firm at Cologne producing white lead and other chemicals 
of this kind by electrolysis. 

Gone. In the field of organic chemical manufacture ozone has 
been utilised with great effect, especially ia the transformation of 
oil of cloves into vanillin and into heliotropine, also in bleaching 
operations in conjunction with hypochlorite of soda. I am 
informed that the quantity manufactured yearly of these two valu- 
able substances amounts to 10,000 kilos., and that 350 E. p. (steam) 
is used in their production. 

Among the more important uses proposed for ozone, the sterilisa- 
tion of water must be mentioned as occupying the attention of 
hygienic engineers. The principle has been definitely adopted for 
the water supply of Lille. The decolouration and defecation of 
syrup in the sagar manufacture, and the rapid production of the 
effect of "ageing" on alcohol, are among the many other uses pro- 
posed for electrically produced ozone. 

The Fixation of Atmospheric, Nitrogen.—At the Bristol meeting of 
the B.A, in 1898, Sir William Crookes pointed out the great 
possibilities latent in atmospheric air asa source of nitrates for the 
fertilisation of the soil. | 

Basing his calculations on figures given by Lord Rayleigh in 1897, 
Sir Wm. Crookes found that 14,000 B.T.U. would yield sufticient 
nitric acid to form one ton of nitrate of soda; and that at Niagara 
this quantity of energy would not cost more than £5. Since then 
Mesars. McDougal and Howles have obtained even better results. 
The following extract gives the best results so far obtained: 

"Anerperiment was conducted with a mixture of oxygen and 
nitrogen in the 5 of two to one. The gaseous mixture 
was passed through the apparatus at the usual rate. A quantity of 
acid almost double that previously obtained (that was when 
atmospheric air pure and simple was used), amounting to 590 grms., 
was produced.“ With the same power and time, viz., 12-H.P. hours, 
Lord Rayleigh's result was only 440 grms. 

The manufacture of nitrate of soda in this way is still un- 
developed industrially. The idea is nevertheless alluring, for 
surely chemical science and chemical industry can be put to no 
higher or fitter use than to help to increase the fertility of our 
feld If the quantity of nitric acid produced per kw. of power 
expended can be increased yet a little further—and such a develop- 
ment seems to be far from hopeless—this immense application of 
electricity will become profitable. The subject is certainly 
worthy of the serious attention of chemists. 

The Electric Furnace.—Sir William Siemens exhibited his electric 
furnace in action before the Society of Telegraph Engineers in June, 
1880, and lucidly pointed out its many advantages. The employ- 
ment of electricity in this way to generate extremely high 
temperatures has, within the last 10 years, been greatly developed. 
Yet it may be anticipated with much confidence that the industrial 
d » the electric furnace has not nearly reached its practical 

Regarded from a narrow point of view, to carry on a chemical 
process by electric heating seems, at first sight, of all methods the 
most wasteful. As we all know, in generating heat electrically, so 
many energy-expending transformations have to be passed through, 
that only a small fraction of the whole energy expended is finally 
effective in the furnace. 

Bat when at last you have obtained your electrically produced 
heat, you obtain it in a form so convenient for applying to the exact 
place where it is wanted that, in many cases, the wasteful mode of 
production is more than compensated for. For example, in the 
reduction and distillation of zinc by the proccss in general use, it is 
hot uncommon to consume 5 tons of fuel in producing from the ore 
1 ton of metal. Ifthe statement lately made in a foreign journal 
in relation to the electrical extraction of zinc be true (and I see no 
reason to doubt it), only 2 tons of fuel would be required if the 
power had been generated by an economically working steam engine 
employed to generate electricity, to bc afterwards transformed iuto 
heat and properly applied to the reduction of a mixture of calcined 
ore and carbon in the electric furnace. 

The electric furnace not only has the merit of making very good 
use of the heat, developed in it, but it has the further merit that 
much higher temperatures are attainable than in ordinary furnaces; 
VE apse a Dew group of high temperature products has been 

ught within the range of industrial use by its means. 
i he most conspicuous members of this new series of electro- 
emical products are calcium carbide, carborundum, and artificial 
ins All these. demand temperatures for their formation so 
nd 4 their industrial production is only possible by means 
tages 9 kurnace. Electric heating has also several advan- 

T A e reduction of the more refractory metals and their alloys. 

the hands of Moissan the electric furnace has proved a most 

790 instrument of chemical research. 

1 Carbide —After electrolytic copper refining, there is no 
lam a 5 industry so large as that of calcium carbide. 
about 60000 2 informed that the European production in 1900 was 
1175 tons, and that works exist with power to produce three 
a amount, if the demand and price warranted such an increase 
PRA 
y every case the power by which the electric heat is 
1 is derived from water, and the only considerable 
on of calcium carbide in Britain is at Foyers, where 


there j L 
1 E NIU for the production of between 2,000 and 3,000 
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Of late there has been most serious disproportion between the 
supply and the demand, with the result that only those factories 
that are most favourably situated in relation to cost of power and 
raw material, and also cost of carriage of the product to the place of 
consumption, have been able to carry on the manufacture with 
profit. Calcium carbide is not well able to bear long and difficult 
carriage. Not only has the immediate cost of carriage to be con- 
sidered, but also troublesome restrictions of freedom of transport 
These restrictions tend to embarrass and lessen manufacture. The 
anticipations of an almost unlimited demand have not been realised, 
aud there are in consequence many carbide works idle, with water 
running to waste, and fully equipped power plants ready to be 
applied to some more immediately profitable use. 


( To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


114,919. ** Safety guard for electric cars, motor cars, and such like self-propell zd 
vehicles." A. E. P. HILL. July lth. 

14,367. “ Improvements in or relating to, and in the manufacture of, elements 
for electric storage batteries or accumulators.” J. T. NisnErT. July 15th. 

14,876. "Improvements in and connected with eloctric bell pushes and like 
switches and other articles.” W. G. Hicks. July 15th. 

14,104. “Improvements in electric switches.” (W. P. 
Pinckard, United States.) July 15th. Complete.) 

14,411. Iinprovements in and relating to the manufacture of filaments and 
other conductive bodies for incandescent electric lamps and heaters.” W. E. 
SANDER. July 15th. (Complete.) 

14,423. A combined telephone, telegraph, electric light and powcr system.” 
A. M. STARK. July 15th, 

14,129. An improved label for electric tables, pipes, or other cylindrical 
bodies." C. BECKINGEALE, July 16th, 

14,466, '* Improvements in electrical storage batteries or accumulators, and 
in electrolytes for electric batteries." P. SriENS and P. J. Smitu. July 1th. 
(Coinplete.) 


H. H. Lake, 


14,174. Improvements relating to electric batteries," A. E. GREVILLE. 
July 16th. 
14,486. Process and apparatus for the manufacture of wrought-iron, steel, 


and cast-iron by electric heating.” J. Imray, (La Société Electro-Metallurgique 


Francaise, France.) July 16th, 

11,483. “Improvements in means for the electric lighting of railway trains, 
tranicars, and the like.“ C. JacoviN.. July 16th. 

14,490. "Improvements in electric lamp hangers.” H. J. Harrison, July 
16th. (Complete.) 

14,511. * Improvements in electric light apparatus for medical purposes.“ 
A. W. MARSHALL and M. W. Woops. July 16th. 

11,533. ''Improvements in and relating to electrical instruments for trans- 
mitting sounds, writing, and drawings." E. J. CLiIrronb. July 17th. 

14,551. "Improvements in suspension gas lamps, chandcliers, brackets, 
clectric light fittings, and the like." F. H. BanwELL, H. BAHRwELL, H. P, 
KIMBERLEY, and J. F. Suirn,. July 17th. 

14,562. Improvements in alternating current electricity meters.“ F. L. 
CaTENHUSEN. July 17th. (Complete.) 

14,57). ''Improvements in and relating to the transmisson of electrical 
energy." H. H. Lake. (N. Tesla, United States.) July 17th. (Complete.) 

14,539. "Improvements in life guards for electric cars and like vehicles.“ 
W. Pieston, July 17th. 

14.611. “Improvements in tunnel casings for electrical railways and other 
purposes" G. H. Lroyp, July 18th. 

11611, “Improvements in trolley heads fcr electric cars, &c.“ J. HUNTER 
and I). GRIFFITHS. July 18th. 

14,624. “Improvements in moving coil electrical measuring instrum : 
A. ECKSTEIN and F. Panter. July 18th. j PNS 
* 14,613. '* Electric furnace arranged for being oscillated or clipped.” J. Iu 
(La Societe Electro-Metallurgique Francaise, France.) July Loch. dn: 

14,655. An improved automatic cut-out device for overhead c , n 
T. W. Renwick and J. Grant. July 18th. GReuctors 

14.670. Improvements in connection with electric circuits." A. H. HOWARD 
July 18th. ° 

14,700. *''Improveme.ts relating to electrical speed indicators.“ 
Col.LIN S. July 19th. (Complete.) s mes 

14.733. Improvements in apparatus for lighting gas by el icity ” 
Nenien and F. Neuer. July 18th. z dis een H 

14,751. A process of electro-metallurgic treatment of ores of 
other metals with de-polarised insoluble anodes.” C. J. "OSSA; July th 

14,813. “Improvements in or relating to trolleys and like current c 
forelectric railways and tramways.” G. A. e July oh e 

14,822, An improvement in electrolytic apparatus.” | 1 
July 20th. ; PP 8 J. G. A. RHODIN, 

14,825. Eleetro-metallurgical treatment of zinc ore i " 
C, J. Tossizza. July 20th. 8 and especially blend. 

11,826. "Improvements in apparatus for exhausting el i 3.0 
O.Immay, (P. Scharg, Germany.) July 20th, eis glow lamps. 

14,827. A magneto-microphonio elcctric transmitter." 
Baumarr, July 20th. MES 


R. F. 


O. Lugo and J. A, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P 
à : W. P. Thom 
and Co., 8:2, High Holborn, W.C., and at Liverpool, Manchester ani Hur 
mingham, price, post free, 9d. (in stamps). 


1699. 


21,844. Improvements in portable telephone a n 
Dated November Ist, 1899. Portable telephonic wearin vm tel" fatten. 


divided into two parts by & vartition on which the terminal block is mounted 


| 
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One part contains the battery and the other part the magnets, induction coil, 
and bell coil, all combined and fixed by two screws. The instruments are 
mounted on a switch handle having a removable portion to facilitate repair. 
The case is fastened by means of extensions from a folding handle, which 
engage under studs on the ends of the box when the handle is raised into 
position for carrying. 2 claims. 


21,886. ''improvements in connecting-plugs for clectrical switochboards." A. T. M. 
Thomson and P. Waraford-Davis. Dated November Ist, 1999. The cord carrying 
the connecting wires is passed into a plug through a lateral hole. The sides of 
this passage are preferably inclined so as to preventa sharp bend. An indicator 
which may consist of alamp or suitable disc, is fitted at the end. It is pre- 
ferably contained in a removable cap secured by a screw. In the form described, 
the plug is a three-way plug, and the cord has two wires, but these numbers can 
be varied as desired, e.g. a two-way plug would be connected up to a cord with 
three wires. 7 claims. 


21,969. ''improvements la aro lamps and roller-oluten moohanism ler feeding 
and controlling the electrodes therein." H. M. Leigh. (T. E. Drohan.) Date 

November 2nd, 1899. The upper carbon is loose in a vertically movable tube 
carried by the core of a series solenoid. A split b'ock is clamped on the tube 
and has an inclined slot to contain a lava or other insulating roller made with 
end flanges to keep it in place. The axle of the roller engages slots in a 
bifurcated lever, which is pivoted to the block. When the tube rises, the roller 
descends in the inclined slot and bears against the carbon, gripping this in the 
tube, and lifting it to strike an arc. When the tube descends, the lever comes 
n N with a stop and holds up the roller permitting the carbon to slip. 

claims, 


22,020. vements ln or relating to telegraphy without the use of coa- 
tinuous wires.“ W. P. Thompson. (F. Braun.) Dated November brd, 1899. Relates 
to wireless telegraphy in which the spark gap is arranged in the primary of & 
transformer, the secondary being connected to earth and aerial conductor. 


1 jar is used as a generator, but an induction coil may be employed. 
claim, 


22,028. “ Ver cer arog In or connected with electrodes for electrolysers.” R. 
Eyoken, R. Moritz and C. Wasquehal. Dated November 8rd. 1599. The elec- 
trodes are of two kinds, those formed of materials capable of being cast, 
moulded, or shaped easily, and those formed of other materials, such as carbon. 
Each kind is formed of two parts—(1) the base or carrier, and (2) the electrode. 
In the first class, the base consists of a plate with a smooth rim, and with a 
deep cross groove or canal at the top, and at the bottom joined by rows of 
furrows of any shape in cross-section. The electrolyte enters the bottom canal, 
passes through the furrows, and leaves by the top canal. This base may be a 
good or a bad conductor. When the electrolyte is to be heated, a pipe coil is 
embedded in the mass of the plate; or hollow plates may be used. The 
electrode itself is a wire netting, or a corrugated or perforated shect.iron or 
steel plate. If the wire netting has thick wefts, then the furrows may bo 
omitted. The base may be a cast.iron rim or frame enclosing a piece of corru- 
gated metal, wbich takes the place of the furrows and upon which the wire 
Netting is placed. The canals are in this case formed in the frame, In the 
second class, the base consists of an insulated or insulating frame, with holes 
in the top through which thick carbon rods are passed downwards nearly to the 
lower member of the frame. Openings are provided for the adinission and dis- 
charge of the electrolyte. 'The electrode itself consists of thin carbon rods of 
round polvgonal or other cross-section, held by means of asbestos fabric in con- 
tact with the thick rods. They reach from the bottom member ot the frame 
neatly to thetop one. The electrodes of both classes may be constructed with 
only one active face or with two active faces. They may be formed 
cylindrical, prismatic, or of other shape instead of flat. To form a cell 
two electrodes are placed together, with or without an intervening diaphragin. 
The electrolyte is circulated rapidly so as to prevent polarisation. The pressure 
on the two sides of the diaphragm may be varied so as to facilitate the passage 
of liquid through the diaphragm. A current of low density is used. The par- 
ticular combination of electrodes and diaphragms is for use in electrolysing an 
alkaline chloride to produce alkali and chlorine. When intended for pre- 
paring hydrogen and oxygen by electrolysing a caustic soda solution, both 
anode and cathode are formed of wire netting, but when electrolysing sulphuric 
acid for the same purpose, both are formed of carbon. The apparatus may also 
be used for purifying a solution of aluminium sulphate from iron or for organic 
oxidation or reduction. 6 claims, 


82,081. “improvements in and connected with micro-telephones.” 8. Schiff. 
Dated November 4th, 1199. Portable instruments consisting of a receiver and 
transmitter are connected by two metal bars forming the electrical connections 
between the two instruments. The transmitter is provided with a plug con- 
nection, and has a push set in the back for making thecalling connection. The 
connections are made by metal plates in the interior of the casing, and the 
carbon block is set in metal screw ring connected to one of the terminals, The 
diaphragm is protected by a perforated screen, 1 claim. 


22,068. ‘* Improvements in incandescent electric lamps.” The British Thomson- 
Houston Company, Limited. (C. P. Steinmetz.) Dated November 4th, 1898. A 
filament consists of a refractory core, conductive at ordinary temperatures, 
enclosed in material which conducts only at a high temperature. The core may 
be carbon and the covering lm >, the core being converted into calcium carbide 
when the filament is rendered incandescent; or the core may be made 
of a mixture of carbon and lime. The filament may be of ordinary loop 
form, with & central supporting wire, and mounted in a bulb which is either 
exhausted or open to the atmosphere, 6 claims. 


22,102. ‘‘improvements la or relating to electric cables.” J. Y. Bnchanan. 
Dated November 4th, 1899. Conductors or cables are insulated by alternating 
layers of gutta-percha and a mixture of india-rubber and ozokerit. Any number 
of layers may be employed, gutta-percha being the innermost and outermost, 
Resinous gutta-percha and a small amount of shellac may be added to the 
india-rubber and ozckerit mixture. 2 claims. 


22,107. "Im vemouts in eleotrio alarm water-level indicators for steam 
bellers and the like.’ M.L. Bush and C. F. Swain. Dated November 4th. (Date 
under International Convention, April 8th, 1899.) Relates to electric alarm 
water-level indicators for steam boilers and the like, which will remain at rest 
except when the water rises or falls beyond the prescribed liinits. A float and a 
weight are suspended from a counter-balanced lever arm in a cylinder with 
capped ends, which is connected above and below with the boiler. When the 
water rises it lifts the float, and when it falls below the weight the latter over- 
comes the counter balance weights. The lever arm is mounted ona rockin 
spindle, which passes through a stuffing box and carries outside, horizontal an 
pendant arms to receive counter-balance weights, and a vertical electric 
contact arm. The arm carries a divided spring hend, which makes contact on 
either side with terminals, thus closing the circuit of &n electric bell or other 
alarm. The form of the head causes & scraping contact between its spring 
heads and the terminals which will remove dirt. 8 claims. 


22,143. ''improvements in electrical accumulators.” E. C. H. T. Lugard. 
Dated November 6th, 1899. Relates to frames and grids for supporting the active 
material, and consists in providing the ttrips which form the border of the 
frame and other strengthening strips with ribbed faces in order to hold the 
active material more securely in place. The ribs or ridges are formed by 
making the aforesaid strips of less thickness than the horizontal strips, and 
by continuing the small horizontal strips across the strengthening strips. 1 
claim. 


22,163. ‘Improvements in continuous current eleotricity meters." E. Sohattner. 


| Dated November 6th, 1899. In an electrolytic meter, an anode or cathode or an 


electrolyte receptacle, or a gas bell, or the whole voltameter is directly supported 
by the movable part of a spring balance, or equivalent continuously-registering 
apparatus, such asan iron, counterweight dipping in mercury and connected by 
a pulley, or otherwise with a dial indicator. The electrolytic cell is connected 
in parallel with a resistance ; it may bea copper cell containing & copper plate 
and sulphate solution. 4 claims. 


22,104. ''Eleotro-magnetio ignition dovice with revolving armature for gas 
petroleam amd similar metor engines." W. P. Thompson. (F. Sturm.) Dated 
ovember 6th, 1899. revolving, instead of an oscillating, armature is used in 
conjunction with ma et for roducing electric sparks for igniting. Contact 


in the cylinder is broken twice for every revolution of the armature by apparatus 
operated by a double crank on one of the trunnions; the other trunnion 
carries an insulated axial conductor which bears against the collector. 1 claim. 


22,267. ''improvemente in or relating to means for mounting electric lam 

ns, letters and other articles and surfaces.” G. A. Harter.” Dated Noveniber 
7th, 1899. The holders for electric incandescent lamps are formed integral 
with the article, such as letters, signs, &c., to which the lamps are to be 
attached. A mould is described in which the electric wires and contacts and 
Other fittings are placed ready for the plastic material to form the holders to 
be moulded around them. Around the pegs which form the recesses for the 
lamps the wire is coiled, so that, when the pegs are with drawn, the coils serve a3 
sorew-threads to hold the lamps. A wire is looped around the pins by which the 
pecs are held, A modification is adapted for a different kind of lamp, in which 
the wires are secured to contracts, which are separated by an insulating board, 
8 claims. 


22,260. ‘improvements ia electrically operated worse, ned 
regniating the speed of dynames or motors." H. H. Lake. (J. B. 40 8145 


November th, 1809. Relates to centrifugal governors for dynamos and motors, 
by which the speed may control either the supply of current in the field or 
armature of the motor, or may control the valve of a steam engine by means 
of an electro-magnet in a local circuit. The governor is described as applied to 
ringing a bell by means of internal magnets excited by two-phase alternating 
currents. The sleeve is mounted on the shaft to rotate with it, but to be 
capable of slight longitudinal motion, A ring is mounted on sleeve and hasa 
light arm insulatingly piloted therein. The arm plays between contacts and 
is held against centrifugal action by a spring attached to one end of the lever, 
the other end of which is pressed against by the axial adjusting-screw mounted 
on a bracket. Contact rings are insulatingly mounted on the sleeve, and are 
rubbed by brushes in the controlling circuits. 5 claims. 


22,271. “improved manufacture of electrical heating ange of high eleotrical 
resistance capable of sustaining high nra A. Vegt. Dated November 
7th, 1899.  Resistances capable of sustaining high temperatures are moulded 
from mixtures of very finely powdered metals and refractory non-conductors, 
with water or other liquid, and may be pressed in moulds to produce uniform 
results; they are dried, and then heated in hydrogen, at first to a temperature 
only sufficient to completely reduce the oxide on the metal particles, This 
having been done, the temperature is raised to the welding temperature of the 
metal, so that the non-conducting constituent frits, still on the e atmo: 
sphere, carbon being carefully excluded, The materials used may be nickel, 
cobalt, or wolfram, wi'h kaolin, tale, alumina, quartz, or other oxides or rare 
earths. The heating bodies produced are applicable for heating bodies 
requiring preliminary heating to render them conductive, and branding dies, for 
lighting cigars and pipes or other purposes. 2 claims. 


22,291. “A new or improved systom cf telegraphy.” J. d. Lorralu. F. Bedell.) 
Dated November "th, 1899. Relates to systems of submarine or other tele. 
graphy, in which the signal curcents consist of waves or pulsations rising and 
falling from a minimum, the line being earthed between each signal or group of 
signals. The rise and fall of the current strength may be uniform or Varying by 
means of unequal battery section or by unequal contact sections as shown in 
the distributors. The use of + and — currents is shown, but two current 
values of the same sign may be employed. A central row of perforations is for 
earthening the line through the brush. In a modified form, a single line of 
perforations is employed for earthing the circuit, which otherwise receives & 
continuous series of the current cycles. 5 claims. 


22,338. “Improvements in electric switohes.” Evered & Co., Limited, aad 
8. Evered. Dated November 8th, 1899. Relates to a two-way switch rocked by 
a tumbler lever. A U or V-shaped contact lever is pivoted on a pin. and is 
adapted to connect the terminals. The tumbler lever is fitted with a sliding 
insulating sleeve passing between the contact arms and working in a recess in 
the base. A spring gives a fly motion. 2 claims. - 


22,387. “improvements In and relating to ehemioal electrical exoltants." 
J. Post. Dated November 9th, 1899. An exciting liquid for use in batteries of 
ordinary construction consists of a mixture of equal parts of pulverised charcoal, 
vasis hydrochloric acid and sucrose dissolved in 98 per cent, of water. 

claims. 


22,617. ‘‘ Electrical Influence machines.” W. N. Pidgeon. Dated November 
lith, 1899. In {ts simplest form the machine consists of three discs, closely 
covered with metallic sectora, embedded in insulating material, and provided 
With means such as crossed and open belts for rotating the two outer ones in 
one direction and the central one in the opposite direction. The outer discs 
may be similar to those described in Specification No. 15,100, av. 1893, but the 
central one has its exposed contacts placed near or upon the periphery, Earth. 
ing or neutralising brushes, as well as collecting brushes or knobs. Fixed 
inductors similar to those described in the prior specitication, may be arranged 
outside the dises, ench being kept charged by an exploring point. Any number 
of groups of three discs may be arranged on the same axis, each group being pro- 
vided with carthing brushes, collectors, and inductors. By bringing two neighbour 
ing sets near together, the same inductor may serve for the two adjacent discs. 
The dises may be driven by crossed and open belts, as in the simpler form, or 
by means of sun-and-planet gearing, or by means of two internal spindles veared 
together and to the outer and central discs respectively. Another form of 
driving gear consists of an arrangement of rolling collars carried by & set of six 
spindles arranged round a central spindle, the outer spindles gearing with each 
other and every alternate one with the central spindle. In another form of 
machine all the discs are placed close together on the eame axis, and each is 
turned in the opposite direetion to that of both its neighbours. Moreover, the 
discs may be built up of turee thin sheets of glass, ebonite, '* volenite," or other 
insulating material, having the sectors arranged on alternate sides of thecentral 
sheet. The sheets of ebonite or“ volenite" may be welded together, and the 
ebonisiog process completed, after building up the plate, 192 claims. 


22,626. ‘'New or improved means for placing, removing and cleaning incen. 
descent electric lamps.” H. J. Haddan. (E. E. Simms.) Dated November 11th, 1899. 
Incandescent lamps are put up, taken down, or cleaned without removal from 
their holders by the appliance shown, carried on & pole. Four springs, covered 
with india-rubber, or wi.h felt rubbers, are carried by a head, on a hollow shaft, 
which is rotatable in a yoke by a pulley and cord. The cord passes through 
eyes and under retaining springs on the yoke. The yoke is made with & 
toothed disc to fit a similar disc on the end of the pole, so that the yoke 
may be fixed at any angle to the pole by a clamping screw. The springs 
may be opened by a beve!led plate, when this is placed on a screw-threaded 
part of arod, which passes through the hollow shaft and is secured cither in this 
shaft or in the yoke by set-screws. Corners of the bevelled plate engage the 
springs, so that if the rod is clamped in the yoke, and the pulley and springs are 
rotated, the plate unscrews and passes on toa reduced part of the rod, leaving 
the springs, which can thus be closed on a lamp. ‘The springs may be pulled 
directly off a lamp. 19 claims. 


2,533. “Improvements in systems of electrical distribution." The British 
Thomson-Houston Company, Limited. (C. P. Stelametz.) Dated November 11th, 
1899. Relates to means for regulation in three-wire systems, and consists 10 
arranging à generator or other source of electromotive force in the neut 
or compensating wire. In the application of the invention to a system in which 
a three-phase current from a transformer is supplied to a rotary converter 
which supplies a direct current to the system, a generator suitably driven, 1s 
arranged between the middle wire and the neutral point of the transformer. 


shunt with a resistance is connected across the field coil so that the field can be 
regulated asdesired. 18 claims, 


22,636. ''improvements ia electric olrouit wenne e The British Thomsen: 
Houston Company, Limited. (E. Oxley.) Dated November 11th, 1899. In apparatus 
having a liquid conductor, such as mercury, connecting the terminals, the 
circuit is broken by interposing a non-conducting diaphragm between them. 
In the form described in the specification a terminal dips into a body 

mercury, Ashell, or hood, is mounted on a shaft, and when turned completely 


insulates the terminal. The shell is counterbalanced go as to be easily operated 
by electro-magnets. 6 claims. 
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No. 1,287. 


THE PAY AND STATUS OF 
ENGINEERS. 


— E 


CONSIDERING the training they have to go through, the 
expense of a scientific education, the labour involved in 
acquiring a proper knowledge of chemistry and physics that 
is essential to an engineer, and the arduous practical work 
during a well spent pupilage, there can be no doubt that 
the pay of engineers is insufficient. We believe that one 
of the principal reasons for this is the absolute ignorance of 
the details that go to make an engineer in the minds of 
those who so often have the ordering of salaries. There 
are probably few of our engineering readers who do not 
know where hundreds or thousands of pounds are being 
wasted in industrial concerns from lack of knowledge on the 
part of the management. 

An engineer may point out to his board of management 
or his individual employer that by an expenditure of so 
much, un annual saving of 10, 20, or 30 per cent. on 
the cost of production may be secured. One of the 
commonest answers to this statement is that the employer 
himself cannot see how such an economy can be effected, 
and he refuses the outlay unless the engineer can show him 
how the saving is to be made. Now, to do this, it would 
be necessary to put him through a course of training 
similar to that in which the engineer graduated, 
and to provide him with the requisite intelligence 
to absorb it all. The mere commercial man 
would then become an intelligent 
Even a two years’ training in engineering practice 
would be'a valuable asset for the business man who had 
the ability to absorb the lessons. It might probably cause 
him to lend an appreciative ear to suggestions for better 
systems of work, or improved plant and tools, and it would 
enable him to understand when the proposals put before him 
contained the promise of success or the certainty of failure. 

There are many undertakings of various kinds that are 
paying paltry dividends to shareholders and sending twice the 
amount up the chimney, or down the drain, or paying it 
away in wages to men to drive files instead of attending to 
grinders or machine tools, while in other cases a lost divi- 
dend is pointed at by the finger of the vacuum gauge. 

It is ignorance of facts, and lack of proper training, that 
has done so much to damage English business, It is not 
that English engineers do not possess a thorough grasp of 
their business, but that those who control matters are woefully 
short of practical knowledge, and are apt to pay far more 
attention. to the man of talk than to the man of deeds. 
Thus the glib speaker. who informs the monied man that he 
has a new invention that will revolutionise everything, and 
that the engineers have all been wrong and groping in the 
dark for all these years, finds ready and willing ears to scoop 
up the new truth ! 

There is another phase of the question also that has 
sprung up of late years, «nd manifests itself in the patchwork 


have engineer. 
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appearance that characterises so much of modern work. So- 
called men of business, dispensing with engineers, order plant 
from various firms. Perhaps each contractor supplies good 
enough material, and the various things are assembled and 
put together and coupled up and set to work, but there is a 
general lack of unity of design and a strange incongruity of 
parts and very considerable misproportion. We have known 
a 28 ft. x 7 ft. Lancashire boiler to supply steam to an 
economical engine of over 400 LIP. Yet we have seen 
this same proportion of boiler put down to turn a mean load 
of about 50 l. b., purely on speculation and without any fore- 
seen knowlelge as to whether the engine or boiler was the 
excessive item. 

The position of engineer to a non-technical employer is not 
a very enviable one; he is often called upon to make bricks 
without straw. There is a story told of an American general 
manager who resolved to reduce expenses, and he therefore cut 
down the engincer's requisitions by one half. 
new main driving belt 100 ft. long. 


but it was only 50 ft. long. "This is a good illustration, 
even if but a yarn, of the quality of the ordering to which 
engineers are subject, 
engineers ought not to be supervised in their expenditure, 
but we do say they should be intelligently supervised, and 
we are quite sure that most frequently this is not the case. 

In some cases it is the engineers who are to blame, especially 
in the ranks of consultants. There are those who, anxious 
to become millionaires, undertake duties far too numerous 
and too heavy for them to supervise fully. The result 
is that all manner of bad work is done in their names, and 
it would perhaps surprise some engineers if they could 
hear the criticisms upon tleir undertakings that prac- 
tical experts so often make. Work is being constantly 
carried ont by men on a commission basis of thousands of 
pounds, only to be afterwards put straight by the poor 
resident engineer at a small salary. This sort of thing 
brings discredit on engineering and reflects on all engineers, 
to the detriment of the pockets of the younger men and the 
reputations of the over-greedy themselves. 

Some of the very worst Jobs never do see the light, for they 
are amended by the resident engineer before being allowed 
to work, and in this way the consultant’s reputation is saved, 
and he may even add to it through the timely efforts of the 
engineer-in-charge. But engineers-in-charge compare notes 
with their friends, and the consensus of opinion is a very 
different thing from the bell-wether opinions of aldermen, 
councillors and hoc yenus omnes. 


One was for a 
The belt duly arrived, 


Tug Zines of Monday, August 5th, con- 
tained the following note in connection 
with the Middlesex Sessions :— ` 


À number of grand jurymen failed to answer when called, and 
were fined £10 each. Later in the morning they appeared, and 
explained that they alllived in Chiswick and that neighbourhood, 
and had travelled by the new electric tramway. This morning there 
was an organised blocking of the way in the narrow part of the 
road at Brentford ; the tradesmen living there objected to move 
their carts every time a tram came by, and took coucerted action to 
test the quéstion. The Court accepted this explanation, and with- 
drew the fines which had been imposed. 


Blocking the Traflic. 


We shall await the result of the test action with consider- 


able interest. A tramway company is the creature of Parlia- 
ment, which can only block or otherwise interfere with the 


traffic along the roads when duly authorised in that behalf. 
The question, therefore, will arise, Does the right to run a 
tramway along the street involve the right to order a trades- 
man or any other person whose premises have a frontage 
towards the street to move any cart which may be standing 
there temporarily? We have often heard of tradesmen 


We do not go so far as to say 


appearing to oppose electric tramway schemes in Parliament on 
the ground that the proposed track is to be laid too near 
the kerb, Such opposition has often proved successful, but 
the question whether, when the track has been laid and the 
obstruction has been caused, the tradesman who is using the 
highway for a lawful purpose has any right to complain does 
not appear to have arisen in the Courts. Without reference 
to the provisional order or special Act under which the 
Brentford tramways are worked, it would seem that the 
tradesmen have got hold of the wrong end of the stick, for 
it provides by Sec. 50 of the Tramways Act, 1870, that, 
“Tf any person, without lawful excuse (the proof whereof 
shall lie on him) wilfully does any of the following things; 
namely . . . . does, or causes to be done, anything in such 
a manner as to obstruct any carriage using a tramway, or to 
endanger the lives of persons therein or thereon, or knowingly 
aids or assists in the doing of any such thing, he shall, 
for every such offence, be liable (in addition to any pro- 
ceedings by way of indictment or otherwise to which he 
may be subject) to a penalty not exceeding £5." Unless 
there is anything in the provisional order or special Act 
excluding the operation of this section, it would seem as if 
the tradesmen, in doing what they have done, subject 
themselves to proceedings for penalties. The fact of their 
having combined together would be strong evidence of an 
intention to deliberately obstruct the trams. In our view 
the Act of Parliament must be taken to have given the 
tramway company an implied right of asking the tradesmen 
to move their carts whenever necessary. 


Experiments with Wireless Telegraphy in the Medi- 
terranean.— During the recent manœuvres in the Medi- 
terranean, some very interesting tests were made with the 
Fleets equipment of wireless telegraphy apparatus, 
illustrating the uses to which it may be put in war time. 
On leaving Gibraltar, for Rapello (near Genoa), the Fleet 
steamed out in a southerly direction, in single line ahead, 
and by the time the last ship had left the anchorage, the 
ships stretched right away across the Straits, At a given 
signal they all turned simultaneously to an easterly direction, 
and then each ship was put upon a certain course laid down 
previously in a specially-constructed chart. The chart was 
designed to give an enormous area of search, and showed the 
course which each ship would take during the three days 
cruise. The ships, on leaving che Straits, diverged until they 
were at a distance which averaged 12 or 15 miles from one 
another, and their speeds were regulated so that no ship 
should be in advance of any other during the cruise. Thus, 
if the centre ship of the line be supposed to have taken a 
straight course to Rapello, the ships on either side 
of her steered over curves that were more pronounced 
according as they were placed further away towards the 
wings of the line. The outside ships, having a greater dis- 
tance to cover, went at their utmost speed, and the inside 
ships regulated their speed accordingly. Steaming in this 
manner the whole fleet could be; concentrated at any point 
a few hours after receiving a signal, and the ships fitted with 
wireless telegraphy were distributed, for the purpose of 
passing along such signals, at equal intervals throughout the 
line. The experiment was successful, and proved that with 
the aid of these ships an order to concentrate could be 


received and carried out in a far shorter space of time than 


would have been possible with flag or long-distance sema- 


phore signals. As the wireless message was received by cach 


telegraph ship she could collect the other ships in her 
vicinity with ordinary signals, closing in towards them as 
necessary, and thus the whole line had received the signal 
in a fraction of the timeit would have taken by the ordinary 
methods, for instead of the order being passed gradually 
from the flagship, which was the most northern, down 
through the line to the southward, it appeared from several 
points simultaneously. The enormous advantage of trans 
mitting signals quickly along such a line of ships in extended 
order will be appreciated even by those who are nob familiar 
with naval tactics. On this occasion a telegram received by 


H.M.S. 7'yne, from Malta, was transmitted right up the 
line to H.M.S. Renown off Toulon. 
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LONDON UNITED TRAMWAYS. 
(Concluded from page 177.) 


Tur extensive sheds at this depót are. capable of accom- 
modating 100 electric cars, and a complete series of repairing 
shops also has been provided. The sheds, which contain 11 
lines of track in all, are furnished with pits for inspection 


CAR SHEDS at POWER STATION. 


purposes, and all the movements of the cars to, from and 
within the sheds and shops are effected electrically by the 
trolley wires. 

The machine shop is provided with wood-working plant 
and machine tools for car repairs, amongst the wood- working 
machines being the following:—A 30-in. circular saw, 
12.in. circular combination saw, planer, panel planer, chisel 
mortiser with boring attachment, horizontal mortiser and 
tenoner, and double-spindle mortiser. With 
these machines all repairs to car bodies can 
be effected. They are driven by under- 
ground shafting by a 30-H.P. motor located 
in the pit. This part of the shop is also 


vell furnished with carpenters’ benches. | 


The north end of the structure is devoted - | 
lo the repair of the motors and car trucks, 
and is provided with vertical boring 
machines for boring wheels aud bearings ; a 
grinding lathe, suitable for grinding both 
Wheels on their axle at the same time; a 
2-in. gap lathe, a vertical turret lathe, two 
in. screw-cutting lathes, a radial drilling 
machine, and vertical drilling machine and 
shaper. These are driven in a similar 
manner to the wood-working machines by 
a 20-1.P. motor, and there are also two 
smiths’ hearths, supplied with draught from 
à centrifugal fan driven by a 5-H. P. motor, 
Which algo drives an emery grinder for 
dressing castings, A large amount of space 
i8 here allotted to ‘benches fitted with 
vices, Kc. At the north end is an electric 
traverser, working over the tracks in the 
shop and over three tracks in the running shed, 
he pits are provided with hydraulic jacks 
r removing the motors, and a 38-ton 
overhead traveller is also provided for lifting purposes. As 
all the motors in the repairing shop and throughout the 
depot generally are controlled by automatic switches, they 
can be operated by the men without risk. 
i € administrative offices, the power station, the car 
sheds, the repairing shop, and the open parts of the depót 
1 electrically by means of incandescent and are 
Practically the whole of the overhead lines are carried out 
on the "span wire” system. The overhead material was 
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supplied by Messrs. R. W. Blackwell & Co. and,erected by 
the Tramways Company. The side standards are formed of 
steel tubes, and three grades of these are used, able, when 
set 6 ft. in the ground, to stand stresses of 700 lbs., 
1,000 lbs., and 1,500 lbs. respectively, applied 30 in. from 
the top, with a temporary deflection of not more than 6 in. ; 
and stresses of 1,200 lbs., 1,760 lbs., and 2,600 Ibs, respec- 
tively applied in the same manner, with a permanent set of 
not more than 4 in. 
These standards are bedded 6 ft. in concrete, which com- 
pletely fills the holes dug to receive them, 
and which is thoroughly tamped down 
during the process of filling. The radial 
thickness of theconcrete round the standard 
is 8 in. The lower end of each standard 
rests on a cast-iron plate. The concrete 
used was composed of one part best Portland 
cement to five parts clean gravel or broken 
stone, mixed as required and used fresh. 
. The standards are planted with a sufficient 
rake to compensate for the strain caused 
by the bracket arm and span and trolley 
wires when erected. 

The frogs and crossings were specially 
designed by one of the company’s engineers, 
and erected by the company’s staff. 

The trolley wire is hard drawn copper 
wire of No. O B. and S. gauge, having a 
conductivity 98 per cent. of that of pure 
copper. The diameter of this wire docs not 
vary more than *0004 in., and the weight per 
1,000 yards is 960 lbs. The maximum 
working stress will not exceed 2,000 lbs., and 

the breaking stress is 5,000 lbs. While 
the system generally is constructed with span wires, 
there is a special example of centre pole constrnction 
through Ealing, and in Southall- Norwood, Uxbridge 
Main Road, side bracket suspension is introduced. 
The trolley wires throughout are suspended at a height 
of not less than 21 ft. from the ground, except, of 
course, under the railway bridges, in which case they are 
splayed out, and are protected by a wooden troughing. : 
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The entire route is divided into half-mile sections to mect 
the requirements of the Board of Trade, and at each half- 
mile section two section boxes are provided. This consti- 
tutes one of the most distinctive features of the system, as 
each trolley wire has its own feeder and distributor, and 
each of these can be disconnected at these section boxes, 
The distribution is thus duplicated throughout, forming an 
ideal system, providing against breakdowns either in the 
cables or in the overhead equipment. 

The section boxes are all equipped with telephone plug 
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boxes, supplied by the General Electric Company (1900), 
Limited. These areconnected with a 16-line annunciator at 
the head office, which is also connected with the various 
departments in the offices, thus providing a complete system 
of intercommunication between the respective departments 
and all parts of the lines. 

The electric current is carried for distribution over the 
system by means of lead-covered paper-insulated cables, 
drawn into wrought-iron cement-lined ducts laid under the 


* 


2. 


1 Hounslow Terminus. 
7. S. W. Ry. Bridge, Isleworth Station. 
8. Brentford hi h Street. 


Portland cement fillet, gauged neat, turned round and over 
all the joints. Each layer of pipes is covered and com- 
pletely surrounded with concrete, extending 3 in. on each 
side. 

As before mentioned, the whole of the feeding arrange- 
ments are duplicated. There are two distributors running 
throughout the entire system, each of 0˙2 sq. in. section, 
and connected in at every half-mile section, being thus in 
parallel with the trolley wires throughout. In addition to 


4. Kew--Hounslow Junction. 
5. ‘Lurnbam Green. 
6. Kew Bridge Terminus. 


VIEWS ON THE Tramway ROUTES. 


footpaths or between the tracks. As many as 42 of these 
ducta radiate from the central power station. The pipes are 
laid at a minimum depth of 18 in. from the surface of the 
roadway to the top of the concrete, and they run as straight 
as possible from manhole to manhole. They are laid on a 
bed of concrete not less than 3 in. thick, composed of Port- 
land cement, one part; clean, sharp sand, three parts; and 
broken stone, five parts. This concrete is mixed as required, 
used fresh, and allowed to stand until it acquires its 
initial set. The lengths of pipe are fitted together with a 


this, the feeders are tapped to the distributors at approx 
mately every one and a half miles, and earth return cables, 
of 0:5 sj. in. sectional area, are connected to the tracks 10 
the middle of Brentford and on the Acton line. These 
returns are connected to the booster in the station, and the 
lead covering of the whole of the cables is bonded to the 
man-holes and to the rails throughout the entire system. 
The whole of the cables were supplied by the Natio 
Conduit and Cable Company. bl 
The system now opened consists almost entirely of double 
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track. The rails are of steel, of the very best quality, made 
from first-class ores. The weight of the rails“ is, 92) lbs. 
per lineal yard, and they are rolled in 36 ft. lengths. 

The bed on which the rails are laid consists of concrete 
6 in. thick, composed of seven parts Thames ballast and one 
part Portland cement. This is covered with a floating of 
sand and cement, 14} in. thick, on which are laid the wood 
blocks, the Joints being afterwards run in with pitch. "The 
sand and cement floating is composed of four parts clean 
sharp sand and one part Portland cement. 

The fish-plates are also made from steel of the very best 
quality, and are very tough, with no brittleness, the bars being 
rolled from blooms of sufficient sectional area to secure this. 
The weight of a pair of fish-plates is 924 lbs. 

The rails are double-bonded throughout. At every joint 
there are two copper bonds of 0000 B. & S. gauge, with cross 
bonds every 40 yards. 

The tramways are paved throughout with hard wood 
Jarrah blocks, tar-grouted and top-dressed with Portland 
cement, 

The rails were laid and all track work done by the com- 
pany's own staff. 

The lines through the Hanwell and Hounslow districts 
are fed by currente transmitted from the central power 
station in the first instance at a pressure of 5,000 volts. 
The sub-stations from which the current is then locally dis- 
tributed are each approximately five miles distant from the 
cantral power station. The current is transmitted to them 
by three-core cables, each core having a sectional area of 
0˙0 sq. in. In each building is provided a rotary con- 
verter room and a transformer room. The equipment, 
which was supplied by the Westinghouse Company, at 
present consists of two rotary converters and seven trans- 
formers, together with the necessary switchboards. The 
rotary converters have a full load rating of 250 Kw., at 550 
volts, and at a speed corresponding to 25 cycles per second. 
They are interchangeable, and are capable of over-com- 
pounding from 500 volts at no load to 550 volts at full load, 
and also of withstanding 50 per cent. overload without 
sparking and with the brushes in a fixed position, and 
100 per cent. overload without surging or falling out of 
synchronism. 

Each rotary has directly coupled to its shaft a 15-Kw. 
booster, the magnet frame of the booster being carried on a 
bracket cast on the base of the rotary. These boosters are 
ran as separately-excited generators, and arrangements are 
made to connect the fields in circuit with any one or more of 
the main feeders, whilst the armatures are connccted in scries 
with the return feeders, the further end of the fecder being 
connected toa distant point in the track., Each booster is 
provided with a field rheostat connected in shunt across the 
feld. A small induction motor is provided for starting the 
converter, 

The transformers are of the oil type, having a full load 
rating of 100 Kw., with a secondary voltage of 330 volts 
aud a frequency of 25 cycles per second. The impressed vol- 
tage on the high pressure side is 5,000 volts, and the 
corresponding secondary voltage may be cither 310, 330 or 
350 volta, three leads being brought out to a terminal block 
fixed on the transformer, and having a switch for connecting 
to any of the terminals, The transformers are grouped in 
sets of three, and are connected on the delta system, one 
being spare. 

In each sub-station there are switchboards for the high 
pressure and low pressure currents. The high pressure 
board consists of five panels, there being two feeder panels 
and three transformer panels. The low pressure board con- 
siste of 13 panels—three rotary converter panels, two meter 
panels, two booster field panels, two booster armature panels, 
two traction feeder panels, one Board of Trade panel, and 


One spare panel. The booster field and armature panels, 


and also the traction feeder panels, are arranged as plug 
hoards, and it is possible to plug either booster on any main 
feeder or return, 

At each of the sub-stations there are commodious car 
sheds and offices, each car shed accommodating 50 cars, In 
each case pits are provided between the tracks for inspection 
purposes, 

Rolling stock of a superior model has been specially 
designed for this system. The B.T.H. Company supplied 


the car equipments; Messrs. Hirst, Nelson & Co. and 
Milnes & Co. supplied the car bodies, while the trucks 
were supplied by Messrs. Blackwell & Co., and 
also by Messrs. Maguire & Co. Each car is 
mounted upon two four-wheeled bogie trucks, and is 
equipped with two 25-H.P. electro-motors, weighing 1,480 
Ibs. each, and each capable of exerting a horizontal effort 
of 1,270 lbs. on a 30 in. car wheel at a-speed of eight miles 
per hour. There are seats for 69 passengers, 30 inside and 
39 outside. 

The controllers and other electrical apparatus on the cars 
are of the most advanced type, and electric light is provided 
for interior lights, as well as for the powerful head-lights 
recessed in the dashboard ateach end of the car. The con- 
trollers are of the series-parallel type, embodying the 
magnetic blow-out principle. Electric braking is effected by 
the controller connecting the motors as series generators and 
in series with the same resistance as is used for starting the 
cars ; and this resistance is gradually short circuited by the 
successive points on the brake side of the controller. The 
current required for braking is therefore derived from the 
motors acting as generators, and is altogether independent of 
the trolley wire. The brake-power thus at command, 
entirely apart from the ordinary brake-power on each car, 
gives to the conductor immediate and full control over his 
car, and from the public point of view is of great importance. 
An emergency stop can be effected, at any speed, much 
within the car’s own length. 

The cars have also been designed and constructed with 
every regard for the comfort and convenience of the travél- 
ling public. Handsomely fitted and luxuriously upholstered 
internally, they afford an admirable illustration of the most 
advanced form of public conveyance, while the seating out- 
side consists of reversible benches designed in the most 


comfortable shape, and elegantly fitted in coloured wooda. 


In concluding this sketch of an important publie work, 
which is constantly being extended, and has already involved 
a capital outlay of no less than £1,000,000 sterling, one 
remarkable feature remains to be noticed. This is that the 
whole of the work, structural, outdoor, architectural and 
technical, has been designed and carried out by the company 
and its staff, no outside aid being employed, nor has any 
contractor been engaged either for building or out-door con- 
struction, The engines and dynamos and other technical 
details were purchased from the manufacturers, on the 
specification, in each case, prepared by the company's 


engineers, 


Mr. J. Clifton Robinson has acted throughout as engineer 
to the company, and the whole installation was carried out 
in accordance with specifications and drawings prepared by 
Mr. H. F. Parshall, consulting engineer to the company. 
We have to express our thanks to these gentlemen for the 
information embodied in the foregoing description of tle 
undertaking. 


CORRESPONDENCE. 


Fly-wheel Design. 


I was interested by an article on the above in a recent 
issue of your journal, and think that I can profitably make 
some remarks on the same. ; 

I propose to treat the subject in the simplest manner, 
taking a three-crank single-acting “simple” engine and 
neglecting the effect of the obliquity of the connecting rod. 

Draw a line, 4 n, making it equal to the stroke to any 
convenient scale, Divide up this line into any convenient 
number of parts by the ordinates as shown. At the position 
of the piston, corresponding to each ordinate, find the steam 
pressure on the piston (in a new design by calculation, or in 
testing an existing engine by the indicator). Multiply the 
total effective load on the piston by the “crank arm,” and 
set off this quantity on the corresponding ordinates, Note,— 
By crank arm I mean the quantity obtained as the product 
of the crank throw x sin of angle enclosed by crank and 
line of stroke. 

Connect the points so found and we have a curve which 
shows the variation of crank effort (or torque). It should 
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be noted that in the rough sketch diagram steam is supposed 
to be carried full stroke. If the expansion of the steam is 
taken into account which, of course, is necessary in an artel 
diagram, the character of the diagram will be materially 
different. The peculiar lumps would be smoothed off, for 
example. 

Full treatment of the subject would, however, be too 
lengthy for this letter. 

It is also obvious that the area of the figure also repre- 
sents the work done per stroke = semi-revolution. 

Produce line A B to c, making 4 € = twice the stroke, 
and divide into three parts by points D and E. 

Now line a c is a development of the crank path, and 
points A, D and E are the points on the developed crank 
path, corresponding to the admission point of each crank. 


---2-- STROKE OR GEMI-CRANE. PATH e» --- 


NOTE.—THIS DIAGRAM 18. ILLUSTRATIVE ONLY, NOT ACTUAL 
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It will be noticed that the turning moment diagram of 


crank E is not completed when it cuts the ordinate through 
C. This indicates that piston a has not completed its stroke 
before piston p is contributing to its turning effort. There- 
fore continue the plotting of crank diagram D from a. 

We now have the complete diagram for one stroke of 
piston A = half revolution of engine. The complete turning 
moment diagram will obviously be the sum of all the 
diagrams at each ordinate, and the curve drawn through the 
points so found will be the desired diagram ; the same 
diagram also represents the work done by the whole engine 
for one half revolution. 

Now if the turning moment were uniform, i. e., if both the 
driving force and crank-arm were uniform throughout the 
entire semi-revolution, as in a turbine, then the turning 
moment diagram would be represented by a rectangle A FG B, 
and in the case of our steam engine, would be equal in 
area to the figure of the turning moment diagram, the 


heicht being den of crank effort diagram 
eis Dang --——length of stroke 


It will be noticed during a part of the stroke the crank 


effort diagram rises above the diagram of uniforin effort. 
During such periods the surplus work is being stored up in 
the fly-wheel. 

The area of the space enclosed between a F B and the 
curved figure represents the energy taken from the fly-wheel, 
and also marks a period during which the work done by the 
engine is not supplying energy sufficient for the average 
demand. 

Therefore to design a fly-wheel to equalise the turning 
effort all that is necessary is to make a diagram similar to 
that in the sketch. On the same base (= one stroke) draw 
a rectangle of similar area, and by means of the planimeter 
or other method take out the areas of the parts between the 
curve of turning moment and straight line r c, and calculate 


the weight of rim such that with the contract limit of speed 


variation sufficient energy will be given off to equal the 
energy represented by these deficient areas, always remem- 
bering that the energy given off varies as the square of speed 
variation. l l 

With a double-acting engine the turning effort diagram 
is necessarily more uniform, since there are six impulses per 
revolution instead of three. 


Thus far I have only considered the fly-wheel as an 


equaliser with regard to turning moments. There is, how- 
ever, another function which it has to perform, viz., that of 
a governor. l 

All governors have a time factor, that is to say, an 
interval of time - more or less considerable —elapses before 
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the demand of the load for more or less steam is met by the 
governor, and during this period the difference of power has 
to be made up by the fly-wheel, by a falling off of speed for 
increased load, and by a gain in speed for reduced load. 

To take an exaggerated example, suppose that in the case 
of a slow speed engine the load is suddenly removed just 
before steam admission. If the engine has a trip valve gear 
the steam is cut off, and it cannot be readmitted till the 


return stroke has commenced. If the engine is single-crank . 


or two-crank compound, and runs at 100 revolutions per 
minute, this means that when driving a 100 ~ alternator 
the engine is deficient in power for half a phase,* and under 
such conditions trouble may be expected when running in 
parallel. 

It is difficult to generalise on this point, but it i8 none 
the less necessary to take the class of governor and the 
character of the load into account when considering what 
weight of fly-wheel is required. 

In the writer's experience and observation, troubles in 
parallel running of alternators may often be due toa 


sluggish governor and too light a fly-wheel, combined with a. 


variable load, say one or more large theatres, and on light 
load. It is for this reason that the writer is a strong 
believer in spring governors, since they have a lower time 
factor, aud in addition can be made to give a greater effort 
for the same speed variation, as compared with a governor 
of the Porter type. 

The point as to greater available effort is of great 
importance when the governor has to move heavy gear with 
a great number of joints, the Sulzer gear for example. 

The function of the fly-wheel regarded as a "governor" 
as distinguished from its function as a “torque regulator,” 
is of more or less relative importance according as the 
turning moment of the engine is uniform or otherwise, In 
connection with a low-pressure water turbine for example, the 
function of the fly-wheel is purely that of a “governor,” 
since the turbine gives a practically uniform torque, and on 
account of dangerous hydraulic shock the governor is 
necessarily sluggish in controlling the water supply. 

Your correspondent does not seem to be aware of the fact 
that there is no necessity of going to America for apparatus 
to test the variation of the impulses since, an apparatus, 
known as the Moscrop speed recorder, has been in use in this 
country for many years. 

It would be rather interesting if it could be ascertained 
for the different types of alternator—(a) coreless (b) iron- 
cored (magnet), (7^) inductor—just what percentage varia- 
tion from mean speed would cause difficulty in working in 
parallel, 

Of cour:e, if it can be made possible to synchronise the 
engines as well as the alternators, single-crank engines should 
answer as well as an engine having a more uniform turning 
moment, since the trouble is not caused by the varying 
impulses in a single engine, but by the variation between 
two or more engines. ! 

It is further easy to see why a low ~ renders parallel 
running easier than with high ~, since the relative phase 
angles are less subject to alteration. 


Geo. T. Pardoe. 
July 27th, 1901. 


The Hardships of Contractors. 


For many months I have read with interest your 
* Current Specifications,” and have noted your condemna- 
tion of the various methods adopted to so bind the con- 
tractor that he can have no resource against his employer or 
the latter’s representative. Your criticisms have undoubtedly 
been just, and it is deplorable that some concerted action 18 
not taken to prevent manifest wrong. All contractors 
appreciate the evil that exists, but practically none dare 
sacrifice immediate possibilities of business by taking a firm 
initiative. I doubt whether the time will ever come when 
there will not be someone ready to accept any contract, 
however extraordinary its provisions, and “ run for luck 88 
to whether he will or will not come out ahead in the contest 
of wits that follows, ' 
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* Apparently this ought to read for 30 periods.“ —Eps. ELEC. 
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An unjust specification, embodying terms of unreasonable 


sererity—especially the denial of arbitration—is sure proof 
of a weak, ignorant, self-sufficient, or venal engineer. But 
too frequently several of these enviable qualities are com- 
bined. Consequently there are many chances from the 
point of view of the contractor whose principles are not 
unduly elevated that he may escape the terrors which the 
specification contains. There are many who will take the 


risk, and few who, if they did not take the risk to some 


extent, could continue in the contracting trade. 

I have known cases where tenders were utterly rejected— 
unopened, in fact—because the offerers pointed out in their 
covering letters absolute impossibilities of construction. 
Other competitors have secured the orders, and at higher 
prices, and, being wise enough to call no attention to 
engineers’ errors, were not interfered with when they substi- 
tated properly constructed material. Again and again I 
have seen the most amusing instances of the manner in 
which, by the exercise of “tact” (of the Florodora 
variety), the most noxious terms of a specification were 
practically shelved. The same qualities which induce the 
insertion of absurd precautions, render the proponent thereof 
most liable to circumvention. 

The thing, however, to which I desire to call your 
attention, and to which I do not think you have referred, is 
whee the usual extraordinary conditions now prevalent 
are intentionally and deliberately inserted and enforced with 
a view to their being utilised in full, to the contractor's 
damage and to the advantage of his employers. You can 
easily see that, in unscrupulous hands, clauses which give the 
“engineer” absolute power as to acceptance or rejection of 
workmanship and material, might be used to compass some- 
thing closely approaching fraud. 

The humour of such a case is that legal procedure is 
useless, Io issue a writ against such a company is to give it all 
it wants, namely, sufficient time to complete its undertaking, 


and place its securities on the market in the first flush of 


successful operation. The **law's delays" make it certain 
that a couple of years will elapse before any final action can 
be obtained, to say nothing of the certainty that 90 out of 
100 contractors will not take legal procedure until they have 
wasted six months or a year in unavailing attempts to satisfy 
any customer. In fact, they don’t fully appreciate the 
game that is being played, in which they furnish the stakes 
for both parties, until they are hopelessly involved in the net. 
Furthermore, no contractor desires to take action when he 
knows that his material and methods of procedure will be 
venomously attacked and everything done to damage him to 
auch an extent as to prevent others following his lead. Men 
who are playing the game of desperate promoters can too 
easily find bigh legal talent and witnesses with elastic con- 
sciences to support any line of action which may suit their 


purpose. 

So much for the possibility of intentional duplicity. It 
might arise in any case, for no one can say what changes 
in ownership may take place in any company, or who may 
succeed any given engineer or manager. Unfortunately, the 
issuer of a specification refuses to take this view in nine 
cases out of ten, and considers any such suggestion as a 
personal affront. 

Again and again I have known cases where a former 
assistant has become principal, and has taken out of the 
contractor everything which the specification might be 
stretched to permit, simply to demonstrate to his employers 
how much more acute he was than his former chief. 

Local authorities are atrocious sinners in their relations 
with contractors, . 

The conditions of their specifications are confessedly so 
drawn as to preclude the possibility of a contractor having 
rights of any kind, The committees are usually composed 
of individuals who are wholly ignorant of the subject matter, 
pulfed up with pride in their exalted position, and paralysed 
with fear of their constituents and their local press. If the 


engineer be a strong and intelligent man, he leads them by the 


nose and the contractor has a chance of fair play. If he be 
Weak, young, and as miserably underpaid and inexperienced 
as many are, he is scared to death of his committee, and 
divides his time fairly evenly between bootlicking bis prin- 
Cipals and heckling his contractors. In most cases he makes 
capital with the former by imposing on the latter. I have 
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had the distinguished honour of carrying out contracts for . 
important and highly technical work under the immediate 
superintendence of a carpenter, a bricklayer, a railway 
gauger, and a local tailor, and I may assure you that no one 
of these individuals dreamed that the value of my opinion 
on any engineering point could approach that of their own. 

Needless to say that such superintendence offers every 
opportunity of taking advantage of bumptious ignorance. 
Heaven help the contractor if such an individual, endowed 
with full power by a committee of such intelligence as to 
permit of his appointment, develops engineering theories, 
becomes an inventor, or who has friends who must be con- 
sidered. 

It all seems so yidiculous and so utterly squalid and un- 
necessary. What the cure may be, I'do not kmow, nor have 
I the slightest idea of sacrificing my humble self by actively 
disseminating my views in person. One suggestion I would 
like to make, viz. :—That it would serve a most useful pur- 
pose if you would tabulate for the trade the amount of the 
several investments of each local body in machinery and its 
accessories, the name of the engineer in charge, his qualifica- 
tions and experience, and the salary he receives. The 
opinion of the Presidents of the great Institutions as to what 
responsibility should attach to a given wage, would be well 
worth having, and might induce a much needed reform. 

Anything to prevent contracts being let by favour, and 
that favour obtained by means which degrade the name both 
of engineer and contractor. 

Anything to prevent such conditions being attached to 
specifications as to avoid the possibility of manufacturers 
and contractors being used as tools by clever and unscru- 
pulous gamblers who would not hesitate an instant to attack 
and destroy the reputation of any individual or concern 
rather than let their schemes miscarry. 

| Anonymous. 


Central Station Man’s Grievance. 

I notice in your last issue “ An Enlightened Student’s” 
remarks on the question of charge engineers for central 
station work. 

I fear Mr.“ Enlightened Student's" knowledge of men 
and matters is somewhat small, and of marine engineers . 
practically zil. 

Personally, I notice that central station engineers endeavour 
to run their works on business principles, not as philan- 
thropic institutions for the sole benefit of budding Maxwells 
or embryo Faradays, and it stands to reason that a marine 


filter who earned his £15 a month, all found, in that capacity 


would be engaged at 35s. a week in preference to a young 
inexperienced youth who has had no practical work. 

Year by year the mechanical problem in central station 
work is becoming more and more important, and as far as 
charge engineers are concerned, it is easier to teach a good 
marine engineer the necessary electrical portion than a 
student everything, but I think that Mr. “ Enlightened 
Student " will find that a very fair proportion of the genus 
* marine filler” (which, by the way, is classed by the 
B. O. T. as a marine engineer) is not without some sound 


electrical knowledge, gained either at sea or at some technical 


institution. I quite agree with the warning he issues to bis 
fellow-students, but the remedy lies, not in attempting to 
prevent marine engineers from obtaining these posts, bnt in 
Students grounding themselves thoroughly in practical 
mechanical work as well as entering the various colleges, &c. 
Then, perhaps, will the electrical student be able to keep his 
profession in his own hands. 
Collegiate-plus-Marine. 
August 3rd, 1901. 


In reply to “ Enlightened Student” of the 2nd, he opens 
out the preliminaries of an argument, which, to receive its 
due, is certainly beyond my abilities to discuss fully. What 
do the duties of a “charge engineer" imply? Certainly, 
to the best of my knowledge, they don’t embrace management 
and up-keep of mains, &c., outside the power station. The 
duties, therefore, resolve themselves to the manipulation 
examination and repair (partially) of dynamos, balancers, 
batteries and switchboard arrangement and instruments, in 
the electrical department, and similarly to modern high 
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pressure steam engines, boilers and other steam plant 
auxiliaries often, including modern condensing plant and 
forced draught. i; | 

Now a “marine fitter ” is no more a certificated marine 
“engineer” than the armature winder or commutator 
builder i$ a * charge engineer," and similarly a marine 
fitter uncertificated is unable legally to undertake a 
* marine engineer's (certificated) position, any more than a 
* wireman "' can take the position of charge engineer." 

A marine “engineer” takes all risks appertaining to 
management or mismanagement of plant under his charge. 

Further, in à modern station, the steam plant is as expen- 
sive on first outlay as other parts of the station, and it is very 
much more important as regards keeping up efficiency and 
keeping down working expenditure, relatively to the elec- 
trical details. 

I may venture to add that efficiency of electrical plant, 
which is high, may fluctuate 3 or 4 per cent., but a similar 
fluctuation per cent. of steam plant efficiency, the best of 
which is relatively low, may eventually cause a change of 
“ charge engineer.“ 

Being an old reader, I crave pardon for trespassing upon 
valuable space in your paper. 

San Marino. 

I have just read the letter written by an “ Enlightened 
Student,” and been much struck by the bitterness which he 
displays against what he calls marine fitters—by which he 
evidently means sea-going engineers, A sca-going engineer 
is undoubtedly a marine fitter, but the converse need not 
necessarily be true ; certainly a marine fitter, as such, would 
not draw £15 per month unless he were a foreman in charge 
of a number of men. 

But why should this type of man be totally unfitted to 
occupy the position of charge engincer in a central station ? 
Isn't this rather a sweeping statement to make? In some 
of the larger stations the mechanical details of the works are 
of far greater importance and more complicated than the 
purely electrical, and if an “ Enlightened Student“ will only 
pause and think a little, will he not find that in the station, 
which he mentions as being in the North of England, the 
.8ea-going engineers only take charge of the boilers for some 
considerable time at the commencement, and do not take 
entire charge until they have fully grasped the fundamental 
principles of the electrical details and know what to do in 
ordinary cases of emergency, also that there are assistant 
engineers to look after the purely electrical part of the work, 
who do the switching, testing, &c. 

A sea-going engineer is a mechanical engineer who not only 
has been through the shops and studied steam, but has had 
charge of heavy running machinery and boilers ; whose past 
experience, one would think, well fitted him to be a charge 
engineer in a large station, whereas in a smaller station he 
would be of little use owing to having to take entire charge 
at once, and to the duties being more miscellaneous. 

Every electrical engineer, properly so called, is a 
mechanical engineer, so why should a sea-going engineer, 
who is essentially a mechanical engincer, be refused admit- 
tance to the electrical profession, which is a branch of the 
mechanical? Most sea-going engineers have received good 
education and are fairly well armed with the necessary 
weapons for tackling the theory of electricity ; the only 
difference worth noticing is that they enter rather late in 
life, and are therefore handicapped. If, on the other hand, 
they have not been so fortunate as to receive bigher educa- 
tion, the probabilities are that they will not rise above 
engineers on watch. 

Should not an electrical engineer student (i. e., one going 
through a mechanical, teehnical and electrical training) 
rather than fear the advent of sea-going engineers into cen- 
tral stations, consider it a compliment that a man drawing 
£15 per month with all found is willing to give up all this 
for 358. per week in order to join the ranks of the electrical 
engineers ? or has he met with one or two cads on his travels 
and so cordemns the whole ? 

W. E. Pritchard. 


— — —— 


Replying to “ An Enlightened Student," I should like to 
give my views in the matter. 
My experience of the“ younger members of the electrical 


profession" has been that a very large majority of them 
who are charge engineers would make very inferior switch- 
men, much less engineers. 

Their mechanical training is practically nil, and when 
they emerge with honours from a college, they have never 
seen the inside of a boiler, and to pick up a shovel-and show 
a fireman how to stoke is beyond them; to get into a boiler 
suit is too degrading, and the bursting of a gauge glass will 
blow most of them out of an engine room. 

Our central stations are full up of men who cannot tell 
whether a set is running properly aud efficiently or not; as 
long as it answers to the stop valve it must be right. I 
have been a charge engineer in two of the largest stations in 
the kingdom, and may be allowed to know something about 
it, and I consider that in the mechanical engineer you get 
invariably the better man. 

J. D. A. 


— — MÀ À M —Uäää—ͤẽ —— 


Purchase of Foreign Machinery. 


The letter in your issue of the 26th ult. on the above 
subject signed “ A Consulting Engineer,“ is such a remark- 
able example of pro-any-other-country-but-your-own-ism 
(bolstered up with bad logic) and of the extent & man will 
allow the hatred of his own country and countrymen to 
carry him, that one can scarcely refrain from calling atten- 
tion to it. 

Your correspondent says, * Finally I was induced to look 
into foreign machinery, and have been very well satisfied 
therewith ever since.” Really, if this wonderful machinery 
could speak it might say with Cwsar, Veni, vidi, vici 

Further, he tells us that the design of this machinery is 
* faultless; then I would ask, Why are we told (and 
implored to do likewise) that the American designer designs 
his plant entirely with a view to its ewly consignment to the 

„scrap heap? 

Next, your correspondent cites several cases of failure of 
British dynamos through faultily designed electro-magnets, 
and although he neither gives his standard of comparison, 
nor the specification which the machines were supposed to 
fulfil, he draws (by insinuation) a wholesale conclusion as to 
the calibre of British designers. 

Having demolished the designer, he seeks to prove the 
British manufacturer to be a fool, by quoting an advertise- 
ment which on the face of it is a hoax; these unfortunates 
being cleared out of the way, your correspondent seeks to 
clear himself and his clients of responsibility by a mere 
dictum. 

After citing further cases (all with the same absence of 
detail) of British “idiocy,” he concludes by stating “ that 
there are deeper reasons at the bottom of the purchase of 
foreign machinery than appears on the surface.. It 
will take more than quick delivery and good workmanship 
to induce me to advise the purchase of machinery made at 
present in Britain for heavy engineering work," and with 
these two statements I cordially agree, particularly the last 
one. 

Really, Sir, one would hardly credit that an educated 
man, such as your correspondent presumably is, could write 
such a mass of contradictions, mis-statements, and vile 
insinuation; he has the assurance to say that our best 
firms can neither design nor make an ordinary dynamo 
field, that ‘faultless workmanship" and “ mechanically 
unsurpassable for durability” are features of secondary 
importance. Unfortunately (like our pro-Boers), the 
enumeration of contrary facts would be like pouring water 
on a duck's back, and 1 will, therefore, not attempt it, 
but wil conclude by quoting one or two extracts from a 
letter written by Mr. C. T. Yerkes to the Times of July 
31st, in the rather forlorn hope that they will correct your 
correspondents ideas as to the importance of durability, and 
also as to the **faultlessness" of American designs. 

First as to“ faultlessness.“ 

Mr. Yerkes writes, * I will say we have never been afruid 
of the scrap heap whenever we found we had made a mistake, 
but we do nol court it? I is full of wrecks af failures. 
(The italics are mine.) 

Again, as to “ durability.” i 

Mr. Yerkes, speaking of the system to be adopted on the 
Metropolitan, says, “ To take a system which has not been 
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thoroughly tested, not for a few but for many months and 
even years, is a species of business recklessness which I do 
not wish to try.” 
Further comment is needless, - 
Fairplay. 


The letter re * Purchase of Foreign Machinery" by your 
correspondent, ^ A Consulting Engineer,” will surprise no 
one who realises that what may be termed ** Industrial Pro- 
Boerism is a factor to be taken into account in any survey 
of the situation. There is a type of buyer engineer, who, in 
obedience to some perverted instinct, is fur ever depreciating 
the goods of his own country in terms of the most malig- 
nant spite, whilst he draws upon his ample store of fulsome 
adulation for unmeasured praise of the beloved alien. 

With a great deal of A Consulting Engineer's criti- 
cim I am inclined to agree, but the true spirit of his 
remarks is condensed in his last paragraph: “It will take 
more than quick delivery and good workmanship to induce 
me to advise the purchase of machinery made as at present 
in Britain.” In other words, no British need apply. No 
doubt “ A Consulting Engineer" considers himself a very 
Brutus, and accounts it a very fine thing to fling mud at the 
industry on which he supports his valuable existence. His 
comparisons bebween American and British dynamos would 
be more interesting if his competence to judge were more 
clearly shown. As a rule, I have found that those who most 
loudly complain of British-made machinery are those whose 
transcendental abilities have not been recognised as widely 
as they should. They love the quiet paths of established 
practice, and yet prate loudly of the British manufacturer's 
disinclination to move. How American manufacturers must 
have smiled at the raptures bestowed on the obsolete traction 
stock which was thrown upon the English market a year 
ago at less than cost price, and which has furnished the 
padding for the fussy specifications which have since issued 
from time to time ! E 

In à manufacturing nation like ours the interests of buyer 
and seller are practically one, and the engineer who advises 
his client to place an order with a foreign firm on account 
of a small advantage in either price or delivery is inflicting 
an injury upon the community at large, which eventually 
will be shared by his employers, and, ib is to be hoped, in 


even a greater degree by himself. 
Pro Patria. 


Standard Railway Traction. 


I have read the article in your edition of July 26th called 
“Standard Railway Traction,” which is one of the most 
sensible things I have seen in print for some time, and I 
heartily congratulate the writer. He evidently knows what 
be is talking about—which is a rare thing in England where 
writers are dealing with electricity or electrical construc- 
tion. 


Hotel Cecil, London, 
August 3rd, 1901. 


[The latter part of Mr. Yerkes’s letter is a slight upon 
our technical press, which acknowledges no superior— 
certainly not in the U.S. A.—Ebs. ELEC. Rev. ] : 


Chas. T. Yerkes. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, d'c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


“Beusan” writes;—" Would you be good enough to inform us 
whether there is a more complete book of the Board of Trade regu- 
lations than that which is marked 2 C.—P., 1882 and 1888? Our 
case is this. We have just completed an installation to be con- 
nected to company's mains. They inform us that they will supply 
us in a few weeks with 230 volts. As they commenced workiug 
under a provisional order last March, cannot they be compelled to 
Supply us with 115 volts, as their mains at this pressure are now 
pest the premises ? " 


% It is difficult to answer the question put by Brush“ without 
having reference to thé terms of the provisional order under which 
the company in question have power to supply electricity for 
lighting purposes. We presume, however, that the installation 
which our correspondent’s firm has just erected is adapted for the 
receipt of current at a pressure of 115 volts, whereas the company are 
seeking, probably with a view to more economical working, to raise 
the pressure of supply to 230. We are not aware of any regulations 
recently published which bear upon this question, exccpt that, as a 
result of the inquiry held by the Board of Trade this year under 
the presidency of the late Sir Courtenay Boyle, the older regulations 
underwent some slight modification. Thus, by Clause 5 of the older 
regulations, it was provided that the standard pressure shall be 
fixed by the undertakers, and that notice of the amount of such 
standard pressure shall be given to the local authority before the 
undertakers commence to supply energy to the consumers, and 
further, that such standard pressure shall not be altered except by 
permission of the local authority, and upon such terms and conditions 
as the local authority may impose. By Sec. B. (6) it was further 
declared that the pressure so declared at any consumer's terminals 
shall not at any time be altered or departed from except in con- 
sequence of some authorised alteration of the corresponding 
standard pressure.” Finding that these regulations were too 
stringent, and that the provisions which gave consumers the right 
to object to a change of pressure were too hard upon the companies, 
the Board of Trade this year, after the inquiry already mentioned, 
have made a new regulation whereby, if the company defray the 
expense of making the change, a consumer may be compelled to 
take a supply of current at the increased pressure or not at all. We 
are not aware that our correspondent will be affected by these pro- 
visions; but if he has already provided for the receipt of current at 
a lower pressure, it is only just that the company should defray 
some portion of the expense which must be incurred to enable him 
to receive the current at a higher pressure. 


LEGAL. 


CHAMBERLAIN & HOOKHAM v. THE MAYOR AND CORPORATION OF 
HUDDERSFIELD. 


In the Chancery Division on Saturday, before Mr. Justice Kekewich, 
Mr. Walter appeared in support of a summons asking for leave to 
discontinue the action. The plaintiffs were registered owners of 
letters patent for improvements iu electrical meters, and an injunc- 
tion was claimed against the defendants for infringement and for 
other relief. The defendants had denied infringement, and also 
pleaded invalidity. 

Mr. WALTER having stated the nature of the application, 

Mr. Justice KEkEwICH asked why the action should not be dis- 
continued ? 

Mr. WALTER 8aid he did not know, but he believed his learned 
friend, Mr. Terrell, had certain objections to urge. 

Mr. TERRELL said what he was going to ask for was that no other 
action should be brought in respect of the same infringement; 
next, he submitted they should have the costs as between solicitor 
and client; and thirdly, that they should have the costs of the 
particulars of objections asif they had been certitied as proper aud 
reasonable. i 

Mr. Justice KEkEWICH said he should do that subject to what 
Mr. Walter might say. If Mr. Walter made any objection, he 
should expect the particulara of objections to be justified. 

Mr. TERRELL said he took about a week to settle them, and he 
did not know how long it would take to justify them. "They were 
very carefully made, and everything was excised that could be 
excised. With regard to his point that the plaintiffs should be put 
upon the terms of not being allowed to bring any other action with 
respect of the same infringement, he might say that the makers of 
these meters were the Westinghouse Company, and they were 
bearing the costs of these proceedings. They were indemnifying 
their customers, among whom were the Corporation of Hudders- 
field, and it would be very hard if, after having been put to all the 
expense necessitated by this action, another action should be com- 
menced against another customer, then discontinued, and another 
action brought, and so on. In these cases au indemnity by the 
manufacturer to the customer was customary. They were driven to 
that, or they would have no customers. 

Mr. WALTER said he did not know of a single case with which th 
Dunlop or Welsbaeh Company had given an indemnity. 

Mr. TERRELL was afraid his learned friend's memory was not quite 
so good as it used to be. What his learned friend was trying to do 
by the present proceedings wasto get a judgment covering au alter- 
nating meter when the alternating meter was not there to protect 
itself, and he submitted the Court ought not to help him to do that. 
The defendants were prepared to go to trial, and now his friend 
wanted to discontinue simply on the terms of paying the costs, when 
they would be at liberty to begin again. E 

Mr. Justice KE&kEWICH: Against somebody else. 

Mr. T£nRELL: Perhaps; but really against the Westinghouse 
Company, because they will have to pay the costs. The 
defendants had been put to enormous expense in preparing for 
trial, and they were ready to go on. He did not mind admitting 
that they were trying t» force the plaintiffs to go on. 

Mr. Justice hEKewicH: You are tempting me to try and get rid 
of the action. 

Mr. WALTEn, for the plaintiffs, said his friend was quite correct i 
stating why the plaintiffs desired to discontinue the ect iun 
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It was not because they did, not want to take proceedings against 
the defendants, but because there was an important action pending 
in the Court of Appeal with which the interpretation which had 
been put upon the plaintiffs’ specification by Mr. Justice Farwell 
would be submitted for review. No doubt the plaintiffs desired 
that the decision on that matter should be obtained before the costs 
of the present trial were ascertained. It was not that they did not 
desire to test the infringement in this case, but simply that they 
might be enabled to follow the judgment of the Court of Appeal. 

Mr. Justice KekEwIcH: According to your view, if you succeed 
in the Court of Appeal, then you will be right in this case, will 
you not? 

Mr. WALTER said that was the view taken by the plaintiffs. 
With regard to the solicitor and client costs, he submitted his 
learned friend was not entitled to them, this being an interlocutory 
application. As tothe question whether thc plaintiffs were to be at 
liberty to bring another action against the defendants, he submitted 
the plaintiffs ought not to be put upon terms. This was a 
continuing infringement, and, presuming the defendants were going 
to continue to infringe, there was absolutely no authority for a 
Court holding that no further proceedings should be taken. He was 
willing that no further proceedings should be taken against the 
Hudderstield Corporation in respect of past infringements, but his 
friend was trying to prevent them taking action for all time and 
against persons who were not before the Court at all. 

Mr. TERRELL pointed out that the first and principal patent had 
expired. 

Mr. WALTER said there were two other patents. He should ask 
his Lordship to say that the defendants should have general costs 
of the action, and that they should, if his Lordship so determined, 
have the costa of the particulars of objection, but that no other 
terms should be imposed upon the plaintiiTs. 

Mr. Justice KEKEWICH, in giving judgment, said this was au 
application by the plaintiffs in a patent action for leave to discon- 
tinue, and it was entirely within his discretion to give or 
refuse leave, aud if he gave it to impose such terms 
as he thought fit. Mr. Terrell bad asked him to impose three 
ternis, aud as to the first two that he should be allowed 
solieitor and client costs, aud should have the costs of the par- 
ticulars of objections, he thought he ought to impose those terms. 
The third point raised questions of more difliculty. It was said 
that he ought to impose upon the plaintiffs the burden of not 
bringing any other action in respect of the same meter. If be had 
limited his request to any other action against the present defen- 
dants he should have had no hesitation in imposing such a term. Now, 
stated boldly in the way Mr. Terrell had stated it, he thought there 
was a complete answer to his argument in that the defendants had 
nothing to do with any other infringement, and they could use 
their meter so long as they pleased. But he was told, and it was 
uncontradicted, that the manufacturers of the meter were the 
Westinghouse Company, and that they had iudemnitied the pre- 
sent defendants, and were bound to indemnify other customers. 
Therefore, he was really being asked to say that no other action 
should be brought against the Westinghouse Compauy or other 
persons who dealt with them. The immediate reason why this 
action should be discontinued was, that there was an appeal pending 


. at the present moment from the decision of Mr. Justice Farwell, 


who had held that the patent had not been infringed, and of course 
it Mr. Justice Farwell's judgment stood they would hear no more of 
any actions of this kind. 

Mr. TERRELL: I don't think my learned friend will say that. 

Mr. Justice KEkkw1CH : But in the meantime the plaintiffs were 
unwilling to bring this action on for trial. Under the circum- 
stances, he did not consider it fair to impose upon the plaintiffs the 
terms of not bringing any action against auy other persons who 
might deal with the Westinghouse Company, where in the pre- 
sent case the contest was nominally only between the plaintiffs and 
defendants. What he should do would be to give leave to the 
plaintiifs to discontinue the action on the terms that they paid the 
defendants' solicitor and client costs, the costs of the particulars of 
objections, and that they uudertook not to bring any other action 
against the present defendants with respect of the infringement 
alleged in the proceediugs. 

Mr. WALTER said he was willing not to bring any other action 
against the defendants in respect of infringement up to the date of 
the writ, but as to not bringing actions for continuing infringe- 
ment, he was afraid he could not give an undertaking without first 
consulting his clients. 

Mr. Justice KEkEgwiICH said he would give plaintiffs a week to 
consider the mattcr. If they did not agree to ihe conditions 
imposed the application to discontinue would be refused, with 
defendants' costs in any event. 


WRIGLEY v. THE WINDERMERE AND District ELECTRIC SUPPLY 
COMPANY. 


İn the Chancery Division on 26th ult. before Mr. Justice Kekewich, 
Mr. Laurence, K.C., who appeared for the defendants in this case, 
applied that the hearing of this action, which had been fixed 
tur Tuesday next, might be postponed. The plaintiff sought to 
obtain an injunction to restrain an alleged nuisance by noise, vibra- 
tion and smoke. With the consent of both parties, Mr. Cartwright 
had been sent down to Windermere to make an independent report 
on tbe matter, and that report had now been received. Learned 
counsel said that Mr. Cartwright had come to the conclusion that 
there was some nuisance by noise, vibration, aud possibly by smoke, 
and under these circumstances he thought it would be desirable for 
the parties to put their heads together aud sce what could be done, 
as the trial would be a lengthy one, because the defendants 


proposed to raise the question of prescriptive right. There wasa 
mill on the sit2 of the defendants’ works which had been going 
on for over 50 years, and the electricity works had been in opcration 
for six years. 

Mr. WARRINGTON, K. C., who appeared for the plaintiff, ssid the 
works had been going on, perhaps, but not all the time with the 
present machinery. The machinery had been largely augmented. 
He should submit that the trial ought not to be postponed. With 
regard to what had been said about the mill, if was a bobbin mill, 
aud was driven by water power alone. 

- Mr. Laurence: And made as much noise and vibration as our 
machinery is said to do now ? 

Mr. WARRINGTON said that was a point not dealt with by Mr. 
Cart wright's affidavit. i 

Mr. Justice KEKEwICH said he did not thiuk there ought to be a 
trial on Tuesday on the present materials, because possibly they 
would only arrive at the conclusion set out in Mr. Cartwright's 
report. 

Mr. WanRINGTON said Mr. Cartwright had made several 
suggestions as to what could be done to mitigate the nuisance. He 
had suggested the adoption of & continuous current supply, the use 
of steam turbines, and the deadening of the noise by double 
windows. He submitted that he ought to be put into such a posi- 
tion as if the nuisance was admitted. 

Mr. Justice KEKEWICH: What do you suggest ought to be done? 

Mr. WARRINGTON said that supposing the action came on for 
trial and succeeded, either his Lordship would grant an injunction 
and suspend it for a limited time in order to enable the company 
to remedy the existing state of things, or would express an opinion 
that there was a nuisance and give liberty to apply for an injunc- 
tion, which would amount to the same thing. 

Mr Justice KEkEWICH doubted whether the defendants could do 
anything. 

Mr. WARRINGTON suggested that his learned friend should make 
an admission which would obviate the necessity of the plaintiff 
having to prove nuisance, and then the orders might stand over 
until the next sittings, leaving the question of prescription to stand 
over. Then in the meantime the defendants might find some way 
of mitigating the nuisance. 

Mr. LAURENCE said he should not attempt to disprove the report, 
but he was not prepared to make the admission asked for until he 
had an opportunity of consulting his clients. Supposing the 
defendants had to stop their works altogether, the effect would be 
most serious to a very large number of people, and the company 
would incur heavy penalties under the Act of Parliament. 

Mr. Justice KEKEWICH said he did not see how he could consider 
the defendants, but he was bound to consider tlie public. 

In the result his Lordship directed that the action should be 
on the paper for trial on Tuesday. 


— ee — 


The case came before Mr. Justice Kekewich in the Chancery 
Division last week. 

Mr. P. O DEN Lavcnence, K. C., who represented the defendants, 
said that the character of the report rendered it absolutely neces: 
sary that the defendants should very carefully consider their posi- 
tion. He was prepared to make an admission on the defendants' 
behalf, on the strength of Mr. Cartwright's report, that the works of 
the defendants, as at. present. conducted, did create a nuisance by 
smoke. He thought, under these circumstances, that his learned 
friends on the other side would agree to the matter standing over 
till next sittings, when he would be in a position, on behalf of the 
defendanta, to raise the question of prescription. 

Mr. WAHRINGTON, K. C., for the plaintiffs, said that he was 
entitled to have the question of prescription determined at once. 

Mr. LavnENCE pointed out that the case must be tried as a 
whole. 

After some discussion it was arranged, on the defendants 
agreeing that there was a nuisance caused by smoke, and that they 
would pay the costs in any event of that day s proceedings, that the 
trial of the action should be set down for November 5th, subject to 
anything part heard. 


AMBLER Y. BRADFORD CORPORATION. 


Mn. Justice Joyce, in the Chancery Division on Saturday, 3rd inst., 
delivered judgment in the case of Ambler & Sons, Limited, v. tho 
Mayor and Corporation of Bradford. We reported the case briefly 
last week. 

His LoRDSHIr, in giving judgment, after stating the facts, said it 
was somewhat remarkable that there was not any evidence 
adduced on behalf of the plaintiffs with respect to the condition or 
capacity of the waterway where the sluices were erected before the 
alterations made by the Corporation. It might be that those altera- 
tions, instead of obstructing, really facilitated the passing away o 
the water below Lionel Street bridge; and, indeed, the only 
evidence on the subject, though by no means satisfactory, was that 
such was the fact, viz., that the works of the Corporation, having 
regard to the previous condition of things, were no obstruction ab 
all, in which case the plaintiffs, as it appeared to his Lordship, 
would have no grounds for the institution of the present action. 
The real question he had to decide was whether the sluices or sluice 
gates, although raised to the top on the occasion of the flood of 
July, 1900, caused any obstruction to the flow of water as high up 
as the plaintiffs premises, aud indirectly occasioned the bursting 
up of the floor of their buildings erected over the stream and the 
flooding of their adjacent field. The question was undoubtedly a 
difficult one to an ordinary person not possessed of special knowledge 
or versed in the science of hydraulic engineering. There wasa direct 
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snd complete conflict of evidence upon the subject. His Lordship 
then examined the scientific evidence given at the trial, and said 
that the view of the defendants’ scientific witnesses that the sluices 
were in no way responsible for what happened in the plaintiffs’ 
premises accorded with the conclusion produced in his own mind, 
unfurnished with any special scientific knowledge. The result was 
that the evidence failed to convince his Lordship that the construc- 
tion or existence of the sluices complained of caused any damage to 
the plaintiffs’ premises, or in any way affected within the plaintiffs’ 
premises the behaviour or effect of the flood, which came down from 
abore and found itself restricted to the channel which the plaintiffs 
had made by the erection of buildings upon or over the course of the 
bank at that point. He therefore dismissed the action. 
Order accordingly. 


Tre LIVERPOOL MORTGAGE INSURANCE COMPANY, LIMITED, v. 
Tas British Exgcrric Works COMPANY, LIMITED. 


Ix the Chancery Division of the High Court of Justice on Saturday, 
August 3rd, Mr. Justice Cozens-Hardy had before him a summons 
for further consideration of this Liverpool District Registry action 
by which Mr. R. F. Hall, the late general manager of the defendant 
company, asked that he might be paid £1,200, being 2 per cent. of 
the price at which the defendant company was sold. The 
defendants, who carried on business at Birmingham, contended tbat 
the sum was too high. It was stated that Mr. Hall was a director 
in addition to being general manager, but that he resigned his 
position as director before the arrangement for a commission on the 
sale was entered into. The letter written by Mr. Hall resigning his 
position was not produced, and counsel fur the liquidator stated 
that he had never seen it. 

Mr. Justice Cozens-Harpy said he could not deal with the 
claim until he had seen the ktter. The summons must stand over 
uatil next sittings, and the company must pay £1,250 into Court to 
answer the claim and costs. His Lordship also had a further con- 
sideration of the action before bim. The judgment in the action 
was pronounced om June 22nd last in the ordinary form, and the 
receiver and manager was authorised to act until the 10th iust., that 
being a date subsequent to the day when it was contemplated that 
the sale of the company's business should be carried through. . The 
sale had been completed on the previous day, aud there was now in 
Court a sum sufficient to pay all the incumbrances in full and leave 
a balance for the company. He discharged the receiver subject to 
the adjustment of various matters between him and the purchasing 
company. 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Continued from page 136.) 


One of the applications of the alternating system, . J., 
that for arc lighting, has already in a considerable measure 
succeeded, * 

This arc lighting alternating application, however, involves 
careful supervision, but the cost of such supervision, owing to 
the convenient method of orally determining the efficiency of 
any arc, is almost negligible—and it is quite possible that in 
the near future we shall be able to avoid altogether the use 
of current transformers, and apply the alternating current 
direct to the arc lights and for other purposes. 

Ordinary rotating transformers having a single field and 
armature, are not so efficient, nor do they possess the same 
qualities of high regulation as are possessed by the Schuckert 
special design, l 
. The trend of electro-technical science is in the direction 
of rotary transformers, and especially for railway work; 
the latest development actually includes the location of the 
transformer in the railway vehicle or wagon itself, so that 
the transformation is directly effected. 

In no instance is the excess of power capacity over the 
maximum requirements a greater qualification, than in trans- 
former practice; therefore, let ample rapacily of transformer 
equipment be considered as a sine gud non. 

Pressure Transformers.—The static type of transformer 
has been brought to a high state of perfection, and no hesita- 
tion may be felt in determining on the advisability of 
adopting electric transmission methods, because of the need 
at the terminal end of a regular output, and at low voltages. 

The losses in well-designed and satisfactorily constructed 


Axe light alternating circuits at 5,000 volts line pressure, and 
in lengths of transmission of 20 to 40 miles, arc not uncommon. 


transformers are now reduced to those included in the 
following schedule :— | 

1. Those duc to resistance of the copper. These losses 
will be lessened by the provision of adequate transformer 
capacity. 

2. The waste of electrical energy through the influence of 
molecular frictional resistance to the electric flow— called 
hysteresis—is equal in magnitude at all loads, the cause 
of this phenomenon is traceable to the effect of alternate 
reversals of magnetisation in the iron core. This source of 
waste of energy is reduced to the minimum by the employ- 
ment of the very best possible character of iron, and 
maintaining the iron in a low state of magnetisation. 

3. The eddy current losses. These sources of energy losses 
can be kept very low by the careful lamination of the core 
traversing the natural direction of the eddy currents. It is 
found in practice that the losses defined in category 1 and 2 
are generally, in their effect, about equal in magnitude. 

The maintenance of the transformer at a low temperature 
IS an essential requirement if efficient and regular output is 
desired, The usual remedy is to provide air cooling spaces 
between the bunches of laminae that structurally constitute 
the core. | 

In large transformers the cooling effect of an air blast: is 
taken advantage of, to keep down the temperature of the core 
and the coils. 

In blast furnace power installations, the immense supply 
of air under pressure produced by the large blast engines 
permits an ample supply of air to be obtained for cooling 
the step-up transformers and. generating. machines, but the 
employment of an inductive motor for supplying all the air 
required to keep down the temperature of a bank of trans- 
formers is the obvious alternative. | 

The placing of the transformers in banks is adopted in well- 
designed power stations. Transformers should, like gas 
engines and alternators, wherever possible, be worked nearly 
up to their full capacity, hence the advisability of dividing the 
transformer equipment into several units, so that they can be 
worked at nearly their maximum capacity. Nevertheless, a 
transformer varies very little in its efficiency in proportion to 
its per cent. of maximum load. 


Per cent. 


EFFICIENCY OF TRANSFORMER (STATIC) AT VARIOUS 
Loaps. FuLL Ovutrct 75 kw. 


A transformer of 100 Kw. output capacity, should be 
capable in sustained work of returning the full power 
fed into it with only a loss of 2 per cent. ; if only half the 
full power is introduced, the loss will be 3 per cent., aud even 
4 percent. Any high-class transformer above 50 Kw. should 
be able to give a full load return of 98 per cent., with a lessened 
output of only 1 per cent. at half-load. 

he diagram above shows graphically the efficiency curve of 
a well designed static transformer of 7:5 kw. output capacity. 

In well-thought-out and rationally-devised and well- 
constructed transformer stations, the transformation losses 
should never be allowed to exceed a maximum of 2)! per 
cent. 

The following are some of the characteristic features of 
modern European and American transformer practice :— 

Kuropean.—The iron core is made to serve for several 
phase windings, two or more phases being transformed in a 
single apparatus. Composite transforming apparatus is in 
common use, 

American.—Ordinary standard transformers single phase 
type in general use, Small power unit transformers are 
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cooled with heavy mineral oil. The arrangement of circu- 
lating the oil is well thought out, so that the oil rapidly 
effects the removal of* the heat developed in the core and its 
surrounding coils. 

All transformer foundations should be constructed. with 
scrupulous care. The immense pressure. required. for high 
pressure transformer work makes the ground insulation a 
work of very serious importance. Porcelain) blocks bedded 
on a floor of well-creosoted wood may be considered. to con- 
stitute a desirable medium, for dividing the transformer from 
its concrete or masonry foundation. 

Every transformer unit should be equipped with its own 
cut-out switch. A generous allowance of floor space should 
be allotted for transformers, so that the different units can 
be placed at a considerable distance apart. 

Each transformer should be boldly placarded as being 
decidedly dangerous, High pressure leads should be located 
in full sight of the clectrical staff ; they can be insulated in 
tubes of porcelain or vulcanite. 

All isolated transformer stations should have a repairing 
annexe, containing all necessary stores and tools requisite for 
rapidly and efficiently effecting repairs in the transforma- 
tion apparatus and the associated service line. 

It is well to bear this fact in mind, v.u., that 500-volt 
pressure is deadly, and all pressures above this are only more 
deadly—if such a phrase is allowable, The same kind of 
danger to life objection was raised against the locomotive, 
when first introduced; it is still deadly, and people are not, 
prone to stand in its way. 

Swilehboard  Arrangenents,—Switchboard | arrangements 
for high voltage transmission projects occupy quite a dif- 
ferent category from those of a low pressure ordinary light- 
ing character. The immense electrical potential makes the 
precautions necessary to prevent the sparking across gaps of 
exceptional width, of serious importance. The switches 
should be placed at a considerable distance apart, and they 
may be sereened off from each other with glass or porcelain 
screens, 

The cut-outs should be magnetic, and not of the fuse 
character. All the safety apparatus should be applied to 
the lowest pressure end of the line; the application of 
the safety apparatus to the elevated pressure portion is 
liable to be associated with great danger. to some one, and 
safety devices can be of little possible useful service applied 
to the generating end of the line. 

The dials of the testing instruments shonld be of very 
large size and plainly readable at a considerable distance. 
Automatic pressure and capacity recording instruments 
should be provided and placed in conspicuous positions. 
Day by day observations should be permanently recorded 
for comparison. 

Line.— Pessimistic theorists prognosticated all sorts of 
evils when the proposal was suggested to transmit electric 
energy at even line pressures of 15,000 volts; fatal acci- 
dents, the effects of resonance, inductance, short circuiting, 
dielectric: Influences, interference with the harmony of the 
three-phase currents, &., were foretold, Fortunately, and 
once again, the difficulties prognosticated have not proved 
to be of sufficient magnitude to seriously reduce the great 
advantages of high pressure methods of energy transmission 
over long distances, and line pressures of even 40,000 volts 
are now in everyday use. 

When trunk steam locomotive railways were first proposed, 
the prophets of evil imagined the daily prevalence of 
accidents all along the line. These prophets only live in 
the memory as examples of the genus  Croaker.” 

Unfortunately, the influence of the Croaker in these days 
of fierce industrial competition may prove of serions 
national disadvantage. In the future, too much of the 
precautionary brake on the wheels of progress may very 
possibly bandicap us in the race for industrial supremacy, 

It has been suggested that the aerial high pressure trans- 
mission of electric energy will not be permitted in this 
country. If this is true, it will most seriously retard tlie 
progress of long-distance transmission, No rational objec- 
tion can be suggested of sufficient weight, to counterbalance 
the advantages of long-distance aerial and always-in-sight 
methods of electric transmission, compared with underground 
and out-of-sight methods, 

The placing of high pressure cables in the ground, except 


infinite insulating care is applied, will involve possible losses 
of energy of so serious a proportion as to tend to destroy the 
economic advantages of this system of transmitting power.“ 
One can hardly imagine the extent of the dangers that may 
he produced as the effect of a disruptive charge of the 
exposed end of an underground cable. 

Further, the subterraneous water, existing as the means 
provided by nature for absorbing atmospheric electricity, is 
the wrong kind of environment fora high tension cable, 
which cannot be properly and permanently insulated with 
any form of insulator so far proposed. Possibly this difficulty 
of insulation may be overcome ; let us hope so. 

It will be realised from a glance at the tabulated list already 
presented of some of the long-distance installations in daily 
use, that the increase in the line pressures has been most 
remarkable, 

(To be continued.) 


BUSINESS NOTES. 


Electrical Wares Exported, 


WEER ENDING Aud. 7TH, 1900. | WEEK ENDING Arca. OT, 1901. 


Adelaide . Fi .. Value £273 Adelaide . es .. Value £153 
Alexandria Teleg. mat. 138 $i Teleg. wire .. oe 220 
Amsterdam.. " ^ $a 30 Alexandrina .. is ex eu 87 
Auckland . e i^ . . 1506 Amsterdam.. is i3 e 60 
Azores Teleg. apparatus .. 2,352 Bangkok ; - gx ee 86 
Bangkok —.. sá a ou 42 Beira. Teleg. mat. Si ia o^ 
Bombe. px T m 70 Bombay ae T tc ud 
Brisbane T is e 05 Buenos Ayres 8 i5 5 97 
Buenos Ayres Ex M „ DO " Teleg. wire. 286 
N Teleg. mae. . 225 Calcutta ns ae "EN. 
Calcutta . - "T e) B35 15 Teleg. wire .. .. 100 
Cape Town. " V . 513 Cape Town.. 2 e .. 1,08l 
i Teleg. apparatus .. 200 be Teleg. mat. ee. 2 
Colombo . - l3 5s 31 Chinde dus "D s M 25 
Durban - 23 " . o 873 Christiania, Teleg. wire M 41 
East London x ae SEN Colombo is ; eoo 13 
Fremantle .. aa s oe 128 Copenhagen si .. 3.158 
Georgetown we A 17.0 ia Teleg. cable ee 509 
Hiogo.. ee "m eis ety 15 Durban ate P E oe 20 
Hobart s = P e 150 East London. Teleg. mat. 929,518 
Lyttleton . 2 ix bs no Gibraltar 23 V 13 
Melbourne . e j^ 80 üothenburg xe ws #0 
Nagasaki... ka " ss 92 Halifax 995 v - .. 040 
Nelson i es "T Vac tT Hamburg .. 8 T i 83 
New York. — Tcleg. cable £00,375 Hong hong .. as - . 30 
Purana NS ies - . 2,014 Kobe. Teleg. cable e . . 4,856 
Perth . is 40 0101 Labuan. Teles. mat. ia 22 
Port Elizabeth ; si .. 150 Madras Pe T ne $5 d 
Rotterdam — Teleg. mat. . sd Malaga zs - Ps .. 31 
Shanghai .. js PN ss 63 Meibourne .. PA m" .. 800 
r Teleg. wire (od) .. 150 ü Teleg. mat. .. . dtd 
Singapore a T" T 85 Moji .. P n e e 50 
i Teler. mat. ex. L9 Montreal. Tcleg. cable .. à 43 
S«dney (N. S. W.) .. $4 0543 Nagasaki —-.. vx E. . . 377 
sydney (Cape Breton). Sub- Ostend Pr - db. tah T 
marine cable .. T .. 408 Perang e E es 2 O 
Wellington .. te we . 2.042 s Teleg. cable. .. 397 
T Teleg. mat... e 1,831 Port Elizabeth : ex TEN 
Yokohama .. S 2 .. 449 Quebec. ‘Teleg. cable .. . . 9,901 
Kio Janeiro, Teleg. mat. E 15 

Santander ea m M 3} 

Shanghai „. s T. va^. d: 

Stockholm. Teleg. wire . MI 

” Teleph. cable .. 620 

Sydney i rs wo „ AB 

i Teleg. wire s S00 009 

Yokohama .. ee oe . . 92518 

Total. £519,195 Total £25,3 


Foreign Goods Transhipped. 


| Antwerp. Elect. apparatus Value £60 


Annual Outings.— The London staff of Messrs. Veritys, 
Limited, took their annual outing on July 27th. Special saloons 
were attached to the 9 o'clock Brighton express from Victoria. 
Dinner was served at the Old Ship Hotel, Brighton, presided over 
by the London Manager, Mr. C. S. Northcote. 

The employes of the lamp works of the Sir Hiram Maxim Flec- 
trical and Engineering Company, Limited, had their annual excur- 


sion on Thursday last week. The party, numberiog over 100, 


accompanied by Mr. A. W. Hill (works manager), and Mr. E. J. 
Sander (late works manager), and several members of the staff, 
travelled from Liverpool Street to Clacton. 


Electricity for Mines Drainage.—In the report of 
Mr. E. Howe general manager) to the South Staffordshire 
Mines Drainage Commissioners, he points out that it will be 
necessary to adopt some more economical way of dealing 
with the water at Blakeley Wood than by tanking, aud 
he suggests the adoption of electrical power, which cau be 
obtained from the Midland Corporation for Electrical Power 
Distribution, whose works are in the neighbourhood, and in 
a most suitable position to start electrical deep mine pumping. 


* At St. Croix, Wisconsin, there has recently been installed a 
three-phase underground conductor for a length of three miles, at à 


line pressure of 25,000 volts. The history of this interesting appli- 
cation will be of great value. 


- 
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Auction Sale.—Messrs. Huddleston will, on August 
13th, offer for sale a G-u.P. Tangye gas engine and a Johnson aud 
Phillips shunt-wound dynamo, also battery, instruments, fittings, 
Ac, at the Victoria Hotel, Kilburn. See our advertisement pages 
to-day. 

Books Received.— Theoretical Elements of Electrical 
Engineering,” by C. P. Steiumetz. New York: Electrical. World 
and Engineer, 82.50. 

“Universal Directory of Railway Officials, 1901.“ 
under the direction of S. R. Blundstone. 
Publishing Company, Limited. 10s. 

“John Grant & Sou's Directory of the British, Anglo-Argentinc 
and North American Residents in the Argentine Republic, and 
Argentine Commercial Guide for 1901.“ Buenos Ayres: John Grant 
and Son, London: J. Samson, 53. 

A course of six lectures (with discussions) on The Management 


Compiled 
London: The Directory 


of Engineering Workshops," by Arthur H. Barker, B.Sc. London: 
Institution of Junior Engineers. 33. 
“Original Papers by the late John Hopkinson.” Two vols. 


Edited by B. Hopkinson. 
10s. 6d. each, net. 


Catalogues and Lists,—Messrs. Thomas Parker, Ltd., 
send us a copy of the fourth edition (July, 1901) of their pocket list 
of continuous current dynamos, motors, &c. General specification 
details, prices, and a few illustrations are given of Parker's plant 
in this handy-si: 4 booklet. 

An exceedingly Leat volume has been brought out by the 
Sunderland Forge aud Engineering Company, in which we find 
photographs of the interior of the different departments at the 
Pallion Works, Sunderland. Some excellent process illustrations 
of Pallion generators nnd motors are included. It certainly 
cannot be complained that the material is crowded into too small a 
compass, as is sometimes the case, for alternate pages are devoted 
exclusively to the illustrations, a few lines of letterpress occupying 
the centre of each facing page. Ship-lighting plant, central station 
steam-driven sets, and motor-driven shipyard machines, punching 
and sheering machines, joggling machines, woodworking tools, 
winches, pumps and cranes are all well shown. 

The Tandem Smelting Syndicate has issued a circular relating to 
its all-white anti-friction metals. 

Messrs. Wm. McGeoch & Co., Limited, of Charing Cross Road, 
have just published some new lists for the trade showing their 
„A B; HV main switches, motor starting switches, and improved 
H V keyholders. 

The D.T.H. Co. have brought out the following new pamphlets 
to be added to their collectiou : —No. 103, a summary of electric 
power contracts recently carried out or in course of construction by 
the company; No. 104, polyphase induction motors; No. 105, 
electric hoisting and haulage machinery. 

The Lancashire Dynamo and Motor Company, Limited, of 
Trafford Park, have issued a new catalogue (No. 2, 1901), in which 
they show their continuous current dynamos and inotors. Their 
standard four-pole and two-pole semi-enclosed motors are beautifully 
illustrated, and some of the pictures show their application to the 
driving of pumping and drilling machines and boosters. Multipolar 
generators and motors of the open type, and large multipolar gene- 
rators for direct coupling, are also detailed ‘in specification form with 
accompanying diagrams. 

Electric Heater.—The adjoining illustration shows a 
neat little device for boiling water, &c., which is being introduced 


by the Crown Electrical Heating Syndicate, Limited. he appa- 
ratu3 consists of porcelain frames, on which are wound resistance 


Cambridge: The University Press. 


wires of a special alloy, connected by a flexible cord with a plug 
which can be inserted in an ordinary lampholder. With this a pint 
of water can be boiled in three minutes, and it is made of nou- 
corrosive materials, so that it can be immersed in any fluid which it 
is desired to heat, in a tumbler, teapot, &c., with perfect cleanliness. 


Glasgow Exhibition,—We have received from Messrs. 
W. & A. K. Johnston, Limited, what appears to us to be the best and 
most handy map of Glasgow and of the Exhibition that we have 


. vantage of which is obvious. 


yet seen. On the back of the map is a quantity of useful informa- 
tion, and special prominence ia given to the various means of getting 
about the city. We recommend it to those who purpose visiting the 
Exhibition. f 


Institution of Junior Engineers. — The Summer 
Meeting, to Plymouth and Devonport, opens on August 12th, and 
continues to 17th inst. There are to be visits paid to H.M. Dock- 
yard, Devonport; H.M.S. Cambridge (gunnery ship) and H.M.S. 
Defiance (torpedo school ship); Keyham Dockyard Extension 
works; Keyham Steam Yard and Royal Naval Engineering College; 
Royal William victualling yard ; Saltash tubular bridge ; and other 
works and places of engineering interest in the neighbourhood. 
The Summer Dinner of the Institution takes place at the Hotel 
Continental, Plymouth, on Friday, August 16th. 


New Joint Box.—We illustrate below a novel joint box 
which has been designed and patented by Mr. R. B. Leach, of 
Messrs. R. B. Leach & Co,, electrical engineers, of Manchester. Its 
object ia to entirely climinate all soldering, rubbering and taping at 
present employed in the inside jointing-up of electroliers, the ad- 
The porcelain base has three termi- 
nals fixed, well recessed fully -in. below the surface of the china, 
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provided with side pinch screws leading into same, these also being 
entircly encased in the porcelain, practically making a short circuit 
an impossibility. To joint up, the respective feed and switch wires 
are simply bared iu exactly the same way as in the case of connecting 
up ceiling roses, lamp-holders, fuseboards, &c., and the terminals are 
conneeted up, pinching the wires tight by means of the side screws, 
the whole operation only taking a few minutes. The joint box has 
been approved by municipal Corporations, and is now being exten- 
sivcly used. i 


New Works.—According to our New York namesake, the 
Bullock Elestric Manufacturing Company, Cincinnati, Ohio, intend 
to erect a plant in England for the manufacture of specialities for 
the British market. Mr. George Bullock, president. of the company, 
while here will select a location for the new plant. It is said 


-that he will interest some English capital in the new concern. 


This is the fourth large clectrical plant to be constructed in 
England to which American capitalists have largely subscribed. 


ELECTRIC LIGHT AND POWER NOTES. 


Alloa.—The large electrical works now being erected on 
the north bank of the River Forth by the British Electric Plant 
Company, Limited, are well advanced towards completion. 
They are of very considerable extent, and present an imposing 
appearance. When in going order, the works are expected to 
employ 1, 0% men, and will be stocked with plant to the value of 
£60,000. One of the principal objects of the company will be to 
light the town of Alloa, under contract with the T.C., which has 
been very active in encouraging the enterprise. 


Birmingham.—The City Council has passed the recom- 
mendations of the Electric Supply Committee, given in our last 
issue, and has iustructed the Finance Committee to borrow the 
sum of £128,890 for the erection of a generating station, and 
£75,000 for new mains aud sub-stations, as well as the sum of 
£65,084, spent in excess of the authorised outlay. 


Brighton, — Negotiations have been opened by the 
Clayton P.C. with the Brighton Corporation for the supply of elec- 
tricity in bulk to the Council's district. 


Canal Haulage.—Exsperiinents are to be made on the 
River Lea with a view to the adoption of a system of electric 
haulage similar to that used by M. Léon Gérard on the Charleroi Canal. 
Mr. Chas. Tween, engineer to the Lea Conservancy Board, has taken 
special interest iu the s:heme, which is to be carried out by the 
Electrical Power Distribution Company, Limited. A power station 
has been erected near Hertford, and the liues will be commenced at 
that point, and will eventually be carried along the towpath to 
Walthamstow, a distance of about 18 miles. ‘I'he lines are similar 
to those used by tramears, though with a narrower gauge, and poles 
are erected at intervals to carry the trolley wires, whence the 
tractors are supplied. The company have no doubt as to the success 
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of the system, which they are assured will be very much cheaper 
than horse-power, as one tractor will be able to draw several barges. 
The increasing number of manufactories in course of establishment 
along the banks of the Lea renders the barge traffic of that river 
particularly important, and the new system, if successful, will be of 
the greatest value. The Electrical Power Distribution Company 
believe that their tractors will reach a speed of from three to four 


miles an hour, It is hoped the new system will be in working order 
by September. 


Ed 


Croydon.—The report of Mr. T. H. Minshall, borough 
electrical engineer, on the past year’s working of the electricity 
department, states that during the year the capacity of the station 
had been increased to 4,320 H.P., and the number of lamps con- 
nected to 59,241 8-c.p., an addition of 14,119 lamps. The average 
price obtained is 4'24d. per unit, and there are 904 consumers. 

Ata meeting of the County Council last week the question of 


allowance for depreciation, raised by the auditor, was under discus- 
sion, but no action was taken. 


Halifax.—It has been decided to construct a cooling 
pond at the electricity works. The quarterly contracts for the 
supply of coal required at the electricity works have been let as 
follows: — Dobb Bros., Halifax, Wharneliffe Woodmoor,” 8s. per 
ton; “ NMauver's Main, engine nuts,“ 10s. 8d. per ton; Joseph 


Carnelly, Halifax, Bean's double-screened Ryhill Colliery,” 10s. 6d. 
per ton. 


Italy.—The establishment of a central electric lighting 
station in the town of Vercelli has just been decided upon by the 
municipal authorities. Water power is to be utilised, but a steam 
boiler'and engine will be installed as a reserve. 


Lancaster.—At the meeting of the T.C. on July 31st 
the proposal of the Electricity Committee to spend £22,232 upon 
the extension of their generating station and plant, as recommended 
by Mr. W. A. Tester, the electrical engineer, was adopted. Mr. 
Tester recommends the erection of a new boiler and engine house 
with a suite of offices near the present generating station, aud the 
installation of dynamos and engines of 1,000 Kw. capacity, with the 
necessary accessories. About £10,170 will be required for traction 
purposes when the new tramways come into operation, and it is 
proposed to introduce machinery whieh can be used for both 


lighting and traction purposes. The pressure is to be increased from 
100 volts to 200 volts. 


Lewes.—On Thursday last weck the County of Sussex 
Electrical Power Distribution Company, Limited, gave a dinner at 
ihe White Hart Hotel to celebrate the inauguration of the elec- 
tricity supply system. The function was presided over by 
Mr. George Offor, and he was supported by the Mayor and many 
members of the Lewes and Chichester local authorities. There was 


subsequently a demonstration at the works of the specimen lamps for 
street lighting. 


Liverpool.—The Electric Power and Lighting Committee 
of the Corporation has received the sanction of the L.G.B. to the 
borrowing by the Council of the sum of £300,000 for purposes con- 
nected with the supply of electrical energy. 


London. — Ci APH. Mr. Isaacson, electrical engineer 
at the Grand Theatre of Varieties, Clapham Junction, met with a 
terrible accident last week. He was leaving the engine room, 


. which adjoins the music hall, when he failed to notice that the trap 


door over a tank, containing boiling water, was open, and fell in. 
Assistance was at once rendered him, and he was conveyed in a cab 
to the Bolingbroke Hospital, where it was found that he was 
terribly scalded all over the body. He died 48 hours later. An 
inquest was held on 6th inst., and the jury added to their verdict a 
remark about the company’s negligence in not having better 
protection. 

The County Council has agreed to lend the Woolwich Borough 
Council £20,000 for the electric light installation, and £27,205 for 
street lighting, the purchase of meters, &c. 

STOKE NEwiINGTON.—The Electric Committee has recommended 
the Stoke Newington Council to adopt a proposal empowering it to 
take electricity in bulk from Hackney and erect 18 lamps in High 
Street, between Castle Street and Manor Road. The cost of laying 
mains, &c., is £4,100. It has been decided to give the Committee 
power to enter into an agreement with Hackney to supply in bulk, 
if the tradesmen en route giv2 a guarantee to consume a sufficient 
amount of power to warrant such an outlay. 

Ciry.—A fire occurred on 4th inst. in a joint box of the City 
Company in St. Swithin’s Lane. 


Manchester.—The Electricity Committee has recom- 
mended the City Council to raise the price of electricity 4d. per 
unit all round to the customers of the department from September 
29th. The applications now on the books of the Corporation for 
the supply of electricity and awaiting connection are equivalent to 
over 50,000 8-C. P. lamps. 


Natal.—Our Natal contemporaries publish the prospectus 
of the Dundee Electric Lighting and Power Company, Limited, 
which has been formed (with a capital of £10,000) for the purpose 
of erecting an electric lighting and power plant in the township of 
Dundee for tbe generating and sale of electrical energy for public 
and private lighting, &c. 

North Berwick.—The T.C. has set on foot a plebiscite 
with regard to the introduction of electric lighting. The Council 


is not in a position to carry out the work, but Messrs. Crompton and 
Co., Limited, are prepared to do it on suitable terms. 


Newhaven.— The B. of T. has refused to allow the 


transfer of the electric lighting order from the syndicate to the 
Council. 


Sowerby Bridge.—The U. D.C. has applied to the 
Halifax Corporation for the terms and conditions" upon which 
the latter would be prepared to supply electricity in bulk to the 
Council for lighting purposes, A reply has been received offering 
a supply at the following charges: — 24d. per unit up to 15,000 units 
per annum; 28d. per unit between 15,000 and 30,000 units; 24d. 
per unit over 30,000 units per annum. 


Stockton.—The Cleveland and South Durham Electric 
Power Company have given notice to the R.D.C. that they propose 
applying to the B. of T. fora prov. order authorising them to 
supply electricity to the rural districts of Stockton. The matter 
has been referred to a special Committee. 


Sunderland.—The committee having charge of the 
electric light have prepared their estimate for the coming half-year. 
This shows that whereas for the corresponding half-year there was 
& gross profit of £6,271 and a net profit of £1,533, for the coming 
half-year it is reckoned that there will be a gross profit of 48,724 
and a net profit of £1,953, or £400 more than the corresponding 
half-year of 1900—1901. The Committee are making good progress 
with the new generating station, and it is hoped that by October it 
will be able to supply current for lighting purposes. 


Tipton.—The Plans Committee of U.D.C. has 


approved of a plan for an electric power stat:. n to be erected by 
the Midland Electrical Power Company, Limited. 


Walthamstow.—The Electric Lighting Committee has 
recommended that application be made to the L.G.B. for sanction 


to a loan of £10,000 to mect the additional expenditure upon the 
electric lighting installation. 


West Australia.—The foundation stone of a central 
electric power house was laid in Bendigo by the Mayor on June 
26th. Tt is the practical commencement of an installation of elec- 
tricity, for lighting the city and suburbs and supplying traction 
and other power, by the Electric Supply Company of Victoria, at an 
estimated cost of £120,000. The tram routes are 15 miles in length, 
and the promoters are sanguine of having them working by Christmas. 
The permanent way of the present steam trams will be utilised. 


Worksop.—The completion of the work of laying cable 
and fixing standards for the lighting by electricity of the main 
streets and the building of works for the supply of electric energy 
was celebrated on Saturday by a dinner, given by the contractor 
for the supply works (Mr. W. Hall). 


ELECTRIC TRACTION NOTES. 


Aberdeen,—Tle tramway accounts for the past year 
show that in electric traction the Corporation spent £2,524 3s. 7d., 
of which the largest item was for energy, amounting to £1,997 
12s. 7d. The charge for energy placed against the tramway depart- 
ment in Aberdeen is 2d. per unit. A recently completed extension 
from the centre of the city to the sea beach—a distance of about 
one mile—is now awaiting official sanction from the Board of Trade, 
while electric traction is being substituted for horse traction on 
what is known as the Maundfield section of the system. On this 
section, as on the recently completed extension, the overhead trolley 
system is being utilised. An interesting experiment in electric 
traction is being attempted on a section of about thrce-quarters 
of a mile on the Town's Links, where Messrs. McElroy and 
Grunow, an American firm, expect to successfully demonstrate the 
utility of their third-rail surface-contact system. The company are 
laying down the tramway at their own expense, and in the event of 
it being proved successful and considered satisfactory by the 


Corporation, Messrs. McElroy & Grunow will hand it over to the city 
for a sum of £600. 


Batley.—The D. of T. has acceded to the application of 
the Corporation for an extension of time (six months) in which to 
commence the work of constructing the proposed electric tramways 
within the borough. The work will now have to be commenced by 
February, 1902. It is stated that the committee having charge of 
the work intend to proceed with the laying of the lines with as little 
delay as possible. 


Brighton.—The Tramways Committee has recently 


been engaged upon plans for the organisation of staff forthe new 
electric car service. 


Dewsbury,—The Corporation has decided to give notice, 
under the Tramways Act, 1870, to the Dewsbury, Batley and Birstall 
Tramways Company, Limited, requiring them to sell to the Corpora- 
tion such portion of their undertaking as is within the borough. It 
is the intention of the Corporation to lease the section to the British 
Electric Traction Company, who are about to construct electric 
tramways in the district. 


Dublin.— The second half of the Hill of Howth electric 


tramway was opened for traffic on August 1st. 


France.—Between Fayet and Chamonix a narrow gauge 
electric railway has just been completed and opened for traffic. 
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There are two power stations to supply the necessary electric 
energy, one at Pont Pelissier and one at Serviz, both being operated 
by water power. 

Halifax.—The Tramways Committee have decided to 
equip 12 new cars with Tidswell’s patent automatic tramcar guards. 


Leicester.—After an exhaustive discussion the Council 
has unanimously adopted the recommendation that a separate 
central power station should be provided for the electric traction 
scheme. The report and scheme which Mr. E. G. Mawbey, the 
borough engineer, prepared for the Tramways Sub-Committee has 
been approved by the unanimous vote of the Council without any 
modification whatever, the consulting electrical engineer, Mr. E. 
Manville, having twice confirmed the scheme in its entirety. 
Strong opposition was brought against the proposed central power 
station. Mr. Mawbey is now preparing the necessary plans and 
estimates to be deposited in Parliament this year; the Lero site 
was selected. 


London United Tramways.—At Brentford last week 
Alfred Rutter, greengrocer, of High Street, Brentford, was 
summoned for leaving his cart longer than necessary for loading or 
unloading. The police proved sceing it there for 40 minutes. 
Defendant: It's all the electric trams, sir. I have to move my cart 
six times in 10 minvtes sometimes to let the trams go by. Mr. M. 
Sharpe: Why eh x: du? You have as much right to carry on 
your business - yy have to carry on theirs. Defendant: If I 
didn't move the vit would block the cars. Mr. Sharpe: Why 
not block the whole system? You tradesmen ought to combine and 
fight the case out in a Law Court. Puta cart on the rails aud let it 
stay there till all the cars are stopped, aud then let both sides 
instruct counsel and have the matter fought out. You haveas much 
right to the road as they. 

It may be explained that through almost the whole length of 
Brentford the near rail of the tramlines is less than 2 ft. from the 
kerb, so that barrows, carts, &c., cannot stand in the gutter if the 
cars are to pass by. 


Miteham,—The County Council has approved of the 
light railway scheme promoted by the local authorities, subject to 
the Council's right to purchase the undertaking. 


Jeweastle.— The Tramways Committee has resolved to 
recommend to the City Council the acceptance of the tender of Mr. 
Bremner, Edinb gh, for the laying of the rails between the 
borough boundary snd the Gosforth terminus. The tender is for 
£5,800. 


Nottingham.—During the first week of the running of 
the new electric tramcars on the second completed section (Bulwell 
to the Great Market Place) of the Nottingham Corporation tram- 
ways, the number of passengers carried exceeded a «quarter of a 
million. The line is four and a half miles in length, and links the 
densely-populated western suburbs with the centre of the city. The 
third section (the route to the railway stations) is now ready for 
use, and the Trent Bridge section is well advanced. Three sections 
have yet to be completed before the cutire scheme will have been 
carried out. The Sherwood line has been utilised a good deal this 
summer for conveying school children's parties to Sherwood, special 
cars being run for this purpose. 


Skene and Echt.—A special sub-committee of the 
Aberdeen District Committee of the Aberdeen County Council has 
considered an additional report by Messrs. Walker & Duucau, civil 
engineers, Aberdeen, showing the comparative cost of au electric 
aud steam traction light railway from Aberdeen to Skene and Echt. 
They report that they have now made up a probable estimate show- 
ing the comparative cost of an electric and steam traction light 
railway to Skene and Echt. They had a meeting with the burgh 
surveyor with reference to the question of running powers over the 
Aberdeen tramways system, but the cost of electric traction being, 
in their Opinion, prohibitive, they did not consider it necessary, at 
this stage, to proceed further with the negotiations. To enable them 
to arrive at the cost of an electrically-equipped light railway, they com- 
muntcated with the British Thomson-Houston Company, Limited, 
London, and obtained from them a detailed approximate cost of 
electric equipment, including cables, rolling stock, &c , to which had 
been added the probable cost of permanent way, buildings, &e. 
The estimated cost for a standard gauge (4 ft. 53 in.) light railway, 
With electric equipment, and rolling stock complete as above 
detailed, is £120,000. 


South Sh;:lds.—Last Thursday week the Tramways 
Committee held a meeting to consider the replies received from 
some 75 different towns as to the electrical systems there in vogue, 
and after some deliberation it was almost unanimously decided to 
advise the Council to seek to obtain from Parliament during its 
next session powers to municipalise and work the tramways Feeling 
in the town is very much divided as to the system to be employed, 
a strong section being in favour of the conduit system. 


Southport.—The new electric tramways system of the 
Southport Tramways Company was formally opened on Thursday 
last week with a public function. The guests dined at the Prince 
of Wales Hotel, Mr. John 8. Raworth presiding over a large 
assemblage, After dinner the chairman proposed the toast of “ The 
Corporation of Southport." Speaking to the toast, he reviewed the 
Progress of the tramways in Southport aud the negotiations which 

taken place between the Soutbport Tramways Company and 
the Town Council, which tinally led to the leasing of the tramways 
aud the introduction of electrical traction by the company. 

The Mayor (Dr. Isherwood) responded. 

cillor Travia, who also responded, spoke of the tramways 


system and the arrangement between the Corporation and the com- 
pany. On February 28th of this year the lease, he said, was signed 
and approved of by the Board of Trade. Work was finished on 
March 18th, and the lines were finished in time for the Board of 
Trade inspection on July 1st. The line they had passed over that 
day was 3 miles long, and was a double line for nearly the whole 
of its length. The old line comprised 63 miles of single track. 
The new lines would cover the same route, but would comprise 
8 miles of singletrack. The company had had a lease with 17 years 
to run, but the Corporation had granted a new lease with arrange- 
ments for running powers which should be fairly liberal on either 
side. They had, therefore, provided that 44d. per car per mile 
should be paid by owners of cars running over lines other than 
their own. The intention was that the charge should be high 
enough to prevent one body running over the other's lines without 
sutlicient cause and yet low enough to make it profitable. 

Councillor C. E. Austin proposed the toast of The Constructors,” 
associating with the toast the names of Mr. R. P. Hirst (borough 
surveyor), Mr. R. Percy Sellon (representative of the Brush Elec- 
trical Engineering Company), and Mr. R. S. Downe (borough 
electrical engineer). 

Mr. R. Percy Sellon responded on behalf of the Brush Company. 

Mr. Hirst (borough surveyor), in responding, remarked that if the 
Southport Tramways Conipany could wear out the road in the next 
21 years they were welcome to do it, for if they did Southport 
would be very prosperous in the meantime. Messrs. Dick, Kerr 
and Co. had supplied the rails and laid them down, and the work 
had been well done, aud done up to tiine. 

Mr. Downe and Mr. R. J. Wilton (manager of the Corporation 
tramways) also spoke of the way in which the work of construction 
had been carried out. 

The lines are in two sections, laid in Roe Lane and Cambridge 
Road. In the last-named road most of the track is double, the 
length equalling six miles of single track. In Roe Lane the 
track is nearly all single, the total length of single track being 
eight miles. The rails have been supplied and laid by Messrs. 
Dick, Kerr & Co., the road work being done by the Corporation. 
The track is of standard gauge (4 ft. 8} in., the rails being 87-lb. 
girder pattern, in 40-ft. lengths. The Dicker joint has been used, 
and fishplates 2 ft. long, with six bolts. Tie bars, 2 ft. long by! in., 
occur at intervals of 10 ft. In the overhead work, the single 
bracket system has been adopted, the poles and brackets being sup- 
plied by Messrs. R. W. Blackwell & Co. The brackets are generally 
16 ft. long, the trolley wire being carried 20 ft. 6 in. from the 
roadway. ‘The cars, which have been supplied by the Brush Com- 
pany, will seat 22 passengers inside and 34 outside. Twenty cars 
were ordered, and of these ten have been received. Current for 
working the new system will be obtained from the power station of 
the Southport Corporation at a charge of 2d. per unit up to the first 
100,000 units, 1;d. per unit for the second and third hundred thou- 
sand units, 14d. per unit for the fourth and fifth hundred thousand, 
and 1}d. for all over half a million units per.annum. 


Sunderland,—The line of tramway reaching from Sun- 
derland to Grangetown, a distance of about 14 miles, which formed 
the latest extension of the municipal tramway system, has just 
been completed, aud is waiting for an oflicial inspection prior to 
opening. When this line is open passengers will be able to go 
above 4 miles without a change of car from the extreme south of 
Sunderland to its extreme northern boundary. 


Surrev,—At the meeting of the Surrey County Council 
last week it was stated that in spite of Lord Morley's decisiou that 
the County Council was not a tramway authority, nevertheless the 
agents of the London United Tramways, Limited, had written, 
“We are instructed that the County Council may rely upon our 
clients carrying out all their undertakings under the terms of the 
sealed agreement.“ According to these terms the County Council 
can purchase in 25 years, subject. to the consent of the Board of 
Trade and the local authorities. 


Swansea.—The Zines says that on July 31st an 
important question came before Mr. Hopwood, Permanent Secretary 
of the Board of Trade, as to whether borough councils can go out- 
side the borough boundaries with a light railway scheme without 
consulting the County Council through whose district it is proposed 
to pass. Mr. Hopwood reserved the legal point as t» whether the 
Board of Trade could sanction a scheme not jointly promoted by the 
Borough and County Councils, but suggested that an arrangement 
should be come to between the parties as to the railway outside the 
borough boundary. 


Tipton.—4At a meeting of the U.D.C. last week the 
Electric Committee reported that Mr. Greatorex, of West Brom- 
wieh, had been called in as an expert in the matter of trams, and 
that he had advised that it would not pay Tipton to work the 
tramways in the parish. The Committee recommended that a Bill 
should be promoted iu Parliament to give power to the Council to 
acquire the tramways and for other purposes. The Committee's 
report was adopted. 


Underground Railways,—^"ir W. H. Preece writes to 
the Times with reference to tlie subject of shallow tunnel lines 
mentioned in the report of the Joint Select Committee of the House 
of Lords and the House of Commons on London Underground Rail- 
ways, which we published last weck, as follows:— 

"The London County Council at their last meeting authorised 
£250 to send their tramway manager and engineer to the United 
States to see and report upon what is being done there. If these 
bodies had looked through the records of the Parliamentary Session 
of 1889, they would have found that a Bill for a London Central 
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Subway Railway was submitted to a Committee of the Honse of 
Commons to construct such a line from Holborn Circus to Piccadilly.“ 
It was supported by the late Harrison Hayter, Cunningham, and 
Joha Hopkinson, and by Lord Kelvin, Col. Crompton, and myself. 
It was thrown out, and London was prevented from pionecring 
shallow tuanels through the opposition of the London County 
Council.” 

In the House of Lords on 2nd inst., on the motion of the Earl of 
Morley, leave was given to the promoters of the following Bills to 
suspend further proceedings upon them, in order to proceed with 
the Bills, if they thought fit, next session: — Brompton and Piccadilly 
Circus Railway, Central London Railway (No. 1), Charing Cross, 
Euston and Hampstead Railway (No. 1), Charing Cross, Euston aud 
Hampstead Railway (No. 2), Charing Cross, Hammersmith and District 
Electric Railway, City and North-East Suburban Electric Railway, 
King's Road Railway, Islington and Euston Railway, North-East 
London Railway, Piccadilly and City Railway, and West and South 
London Junction Railway. 

In the Commons on 4th inst. Sir J. Diekson-Poynder asked the 
President of the Board of Trade whether, in view of the recom- 
mendation mentioned above, he proposed sending an engineer from 
his department to examine into the subway system now in use in 
certain towns in the United States and on the Continent of Europe, 
and to report as to the advantages afforded by the system over the 
underground tubes now in use in London. Mr. Gerald Balfour, in 
reply, said that he would consider with the technical officers of the 
Department whether such inquiry by the Board of Trade is 
desirable. It may be that even with the information they at 
present possess, the inspecting officers would be in a position to 
deal with uudertakings of this description if an effort was made 
by promoters to embark in such enterprises in this couutry. I 
understand that the system is also about to be tried in Paris." 

Under-Sheriff Burchell and a special jury has had before it for 
assessment a claim for damages set up by Mr. Wm. Catlin on account 
of damage alleged to be caused to property at Highbury Place by 
the construction of the tunnels of the Great Northern and City 
Railway. A surveyor who appeared forthe plaintiff estimated the 
damage and depreciation at £3,976, and thought £500 should be set 
down for probable future damage. The jury awarded £660 damages, 
and judgment was entered for this amount with costs. 


Bristol, —We mentioned last week that a difference had 
arisen between the Bristol Tramway Company an3 the drivers and 
conductors employed on the electric cars. The result has been a 
sharp contest between the company aud the trades union move- 
ment, to which these employes allied themselves. Mr. George 
White, the chairman of the company, and his directors have fought 
their battle with characteristic «nergy, and the predominant feeling 
in Bristol is that the result must be a complete victory for the com- 
pany. The occurrence of the dispute was a complete surprise to the 
public, who were unaware of any grievances on the part of the men. 
According to the men's version, some of their number desired to 
become trades unionists, and joined the Ges Workers aud General 
Labourers’ Union, whereupon a number of them were discharged 
from the services without reason being assigned. An active 
propaganda was carried on by the representatives of the Union, 
and there were more recruits to its ranks, and more dismissals. 
As a prote t against what was termed this “ high-handed action ” 
on the part of the company, nearly 400 of the men sent in 
notices, to expire on the Sunday evening before Bauk Holiday, 
when trate on the electric cars assumes very large dimensions. 
The company had no difficulty in finding new employés, but 
very many of the new comers were inexperienced; men brought 
from other towns, in several cases, went back on finding a dispute 
in progress. In addition to this the attitude of the sympathisers of 
the men became so threatening that it was deemed desirable to 
stop the cars at dusk and to have on duty a large number of police. 
The company, without waiting for the expiration of the notices, 
paid off the men several days before their term had expired, and 
reduced their service to a fraction of its former proportions. In 
the course of the controversy the men declared that they were 
engaged to work 10 hours per day, but were employed for con- 
siderably more. The company's reply disputed the men’s arithmetic, 
and pointed out that while some days exceeded the 10 hours, others 
were less, and the average was less than the men stated. Further, 
the directors were led to belicve that this trades union movement 
among their employés was part of a settled plau of campaign 
instigated by outsiders, which had for its object an attempt to force 
the company’s hand on the eve of Bank Holiday trafic, and they 
contended they were justified in resisting this attack to the utter- 
most. A number of their employés, they said, had been cocreed 
into joining the Union, aud hence it became necessary to take 
prompt action. By Saturday night the full number of drivers and 
conductors had been made up by the employment of new men and 
the reinstatement of furmer employés who threw up the Union. 
To free these from outside influence, a huge camp was 
formed at the Brislington depot, where the company have 
au enclosure occupying several acres; tents were there erected, 
hundreds of bedsteads and spring mattresses purchased, a com- 
missariat department organised, and nightly amusements arranged. 
Bank Holiday was expected to prove the erux of the struggle. To 
guard against possible violence, large bodies of police from various 
parts of the country were brought quietly to Bristol, aud every 
member of the Bristol force was on duty. The day passed, how- 
ever, without any serious disturbance. There were isolated cases 
which led to arrests, and day after day defendants have been dealt 
with by the Bristol magistrates for assaults and iuterference with 
the meu on the cars. On the whole, however, the cases have not 
been serious, and the union speakers have strongly discouraged 
violence. The stoppage of cars at nightfall has been a source of 


great iuconvenience, especially to suburban residents, who had come 
to rely on the tine service of the company. Meanwhile the traiuing 
of drivers and conductors has been daily proceeding, and the number 
of cars has been increased. The union men are thus left out in the 
cold, and the conviction has been produced that they must have the 
worst of this sharp tussle with the Bristol Tramway Company. 


London,—At the half-yearly meeting of the North 
Metropolitan Tramways Company on Tuesday Mr. George 
Richardson said that as to the adoption by this company of elec- 
tricity, they had an arrangement with the London County Council. 
When the Council called upon the company to “ electrify " the line, 
they would have to find the money and the company would have to 
pay the interest on it. As soon as the Council were ready to have 
the line “electrified,” the directors would be prepared to do it, 
but until the Council took the initiative the company could do 
nothing. Two experts had been sent out by the Council to America 
to sce the best iustallation that could be made, and the best way of 
putting it down, but until those gentlemen returned the County 
Council would not move in the matter. 


West Bromwich.—The negotiations between the Cor- 
poration and the South Statfordshire and Birmingham and Midland 
Tramways Companies for the purchase by the Corporation of the 
tramways within the borough, have now ba.. brought to a con- 
clusion, and terms have been agreed upon. ‘uncil are to be 
recommended to make application to the of Trade for 
sanction to borrow the sums of £5,500 and £32,. „ with any further 
capital necessary, repayable by iustarucats within 30 years. It has 
also been decided that Mr. R. C. Quin be appointed to design and 
supervise the construction of the overhead electrical equipment, to 
lav the cables, to see to the bonding of the rails, and to be respon- 
sible for the reconstruction of the same, and to act as consulting 
engineer for the whole scheme, for an inclusive fee of 22,000. 


Wolverhampton,—The T. C., at their mecting last week, 
decided that the tramway be extended on the Waterloo Road, from 
its junction with Newhampton Road to the entrance to Molineux 
Grounds, at the seheduled rates specified in the existing contracts 
with Mr. Herbert H:1loway and the Callender Cable and Construction 
Company, Limited. 


TELEGRAPH AND TELEPHONE NOTES. 


Eastbourne Telephones,—It is stated that the National 
Telephone Company have agreed to sell their Eastbourne under- 
taking to the Town Council for 21 years’ purchase ou the last year's 
profit. 


Glasgow Telephones,—From a discussion at the last 
meeting of the Corporation, it sceins that so far 1,050 connections 
to the municipal exchange have been made out of 4,256 applica- 
tions. 


IIuddersfield Telephones. A meeting of representa- 
tives of the rural authorities within the proposed Hudderstield 
municipal telephone area was held at Huddersticld last week, aud 
after the terms and conditions of the scheme had been discussed, a 
committee was appointed to wait upon the Electricity Committee 
of the Corporation, with the object of securing better advantages 
fiaaucially for subscribers to the system. 


Liverpool Telephones, — The Corporation were on 
Wednesday to discuss the advisability of establishing a municipal 
System of public telephonic communication. 


Oldham Telephones.—The Finance Committee of the 
Corporation is making inquiries re municipal telephony. The 
Corporation now pays the National Company £500 per annum. 


The Pacific Cable,—The Pacific Cable Bill is backed 
by Mr. Chamberlain, Mr. Austeu Chamberlain, and the Chancellor 
of the Exchequer, and its full title is“ A Bill to provide for the 
construction and working of a submarine cable from the island of 
Vaueouver to New Zealand and to Queensland.” According to à 
financial paper, the preamble states that it has been arranged that 
the amount required fur the construction and working of the cable 
(including interest at the rate of 3 per cent. on borrowed moncy) 
shall so far as not covered by receipts) be ultimately provided as 
to ths by His Majesty's Government, and as to ths by the 
Governments of Canada, of the States of New South Wales, Queens- 
land, and Victoria, and of New Zealand, and that any profits arisiug 
from the cable shall be divided in the same proportion. The 
Treasury is authorised to provide the necessary sums out of the 
consolidated fund to an amount not exceeding £2,000,000, aud 
powers are taken to borrow money during construction at the rate 
of 3 per cent. by means of terininable annuities. The construction 
aud working of the cable will be placed under the control and 
management of a board, the coustituticn of which is detailed ina 
schedule attached to the Bill. The representatives of the Home 
Government are Sir Spencer Walpole, K.C.B. chairman), Mr. 
G. E. Y. Gleadowe, C. II. G., and Mr. W. H. Mercer. Lord 
Strathcona aud Mount Royal and Mr. Alexander Lang’ represent 
the Government of Canada. The Hon. Henry Copeland and the 
lion. Sir Andrew Clarke, G.C.M.G., represent the Governments of 
New South Wales, Victoria and Queensland, and the Hon. W. P. 

reeves represents New Zealand. 

The Times correspondent at Ottawa says that a proclamation has 
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been issued giving effect to the Pacitic Cable Act of last Session. 
While still contending that the privileges granted by New South 
Wales to the Eastern Extension Company are inimical to the 
future prospects of the Pacific Cable scheme, yet Cauada, anxious 
for the consummation of this great Imperial project, waives her 
objections, and is now prepared to pay five eighteenths of the total 
st. . 

"In the House of Commons on 2nd inst, says the Times 
Parliamentary report, Captain Norton asked the Secretary to 
the Treasury whether his attention had been called to a specch 
of the Right Hon. Sir R. G. W. Herbert, G. C. B., at the half- 
yearly general meeting of the Telegraph Construction and 
Maintenance Company, held on July 16th, in which he stated 
that the company in question would produce the Pacific cable to- 
wards the end of next year without interfering with their other 
work which was more pressing; whether his Majesty's Government 
had agreed to the proposed postponement of construction; whether 
Sir R. G. W. Herbert was at that time acting as an official of the 
Colonial Office; and, if so, whether it was in accordance with the 
rules of the service that he should make such a statement. Mr. 
Austen Chamberlain in reply said that he had seen no report of the 
speech referred to. Sir R. Herbert was not at the date mentioned 
a member of the Civil Service. The contract for the Pacitic cable 
requires that it -onld be completed and laid by December 31st, 
1002. The Govern ent has no reason to believe that there will 
be any postporcinent of the construction, and, as already stated in 
reply toa quest; lu this House, I am informed that the engineers 
of the Pacific (e Board are satisfied of the ability of the 
contractors to complete the work by the contract date.” 


Telegraph Poles in the Philippines,.—Our New York 
exchange says that it has been found that the life of a telegraph 
pole in the Philippines is little more than one year. The white ants 
which proved so destructive to the poles on the line of the Cairo-Cape 
system in Africa are also found iu the Philippines, and aid the 
climate in the work of destruction. 


The Telephone Service, —Mr. Austen Chaimberlain said 
in the House of Commons on 4th inst. that the establishment of the 
Post Office telephone system in London will not affect the provision 
of private wires of moderate length by the Postmaster-General. 
“They will continue for the present to be provided at the same 
rates and under the same conditions as now. It is, however, hoped 
that in many ca- the exchange service will serve the same pur- 
poses as more cost: private wire systems.” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—September 2nd. H. M. Consul at Amster- 
dam states that tenders are invited by the Municipality of Amster- 
dam for the supply of “ electrical tram-carriages arranged for above- 
ground supply of electricity, and for about 5,000 tons of grooved 
rails for tramways, with necessary appurtenances.” Particulars may 
be obtained from the Director of the Municipal Tramways, Nieuwe 
Achtergracht, No. 164, Amsterdam. 


Aston Manor.—September 4th. Water-tube boilers, 


200-K w. and 500-K w. steam dynamos, balancer, switchboard, crane, 
and arc lamps for the D.C. electricity works. See Official 


Notices” to-day. 

Birkenhead.—August 23rd. The Corporation wants 
tenders for steam engine and dynamo for traction. See“ Oflicial 
Notices” to-day. 

Bournemouth,—August 29th. Boilers, superheaters, 


cconomiser, feed pumps, pipework, &c., for the T.C’s tramways 
power station. See Official Notices to-day. 


Christiania,—August 12th. Tenders are invited by the 


Norwegian Government for battery zinc, conducting wires, solder- 
ing tin, sal-ammoniac, and signboard shields for the Telegraphs 
Administration. Specifications, &c., may be inspected daily at the 
oflice of the Controller of Material, Kongens Gade 21, Christiania. 


Croydon.—Augnst 26th. The electric wiring and fitting 


of the Lunatic Asylum, Warlingham, Surrey. See Official 
Notices " August 2nd. 


Darlington.—August 22nd. Lancashire boiler, 350 
H.P, engine and C. C. dynamo, and steam, &c., piping, for electricity 
Works extensions. See Official Notices " August 2nd. 


Doncaster,—August 17th. The Corporation wants ten- 

ders for cables and wires for tramway feeders, also feeder and 
section pillars. See Official Notices " August 2nd. 
. Ediuburgh,—-September 9th. For the electric lighting 
Installation for the second portion of the Colinton Maius Fever 
o (800 points), for the Corporation. See“ Official Notices N 
to-day. 

Farnworth,—August 12th. The U. D.C. wants tenders 
for a car shed traverser. See Official Notices " July 26th. 


France.—August 12th. Tenders are being invited until 
August 12th, by the French Ministry of Post and Telegraphs in 
Paris, for the supply of a large quantity of lead-covered telephone 


cable with 21 conductors. Tenders to be sent to Le Scrio-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, Paris, 
whence particulars may be obtained. 


Glamorran,—August 24th. 
tricity of Pare Gwyllt Asylum, near Bridgend. 
Notices” August 2nd. 


Leigh.—August 24th. A steam dynamo for the elec- 
tricity works. See Official Notices“ to-day. 


Manchester,—August 14th. The Electricity Committee 
wants tenders for H.T. switchboards, exciter and auxiliary 
switchboards for the Stuart Street generating station, also high and 
low tension boards for sub-stations. See our Official Notices“ 
July 12th. 


Manchester.—Aucust 17th. The Tramways Committee 
wants tenders for the following, viz., electrical accessories, machine 
tools, &c, car cleaning materials, veterinary services. Mr. J. M. 
M'Elroy, general manager, Tramway Department, 55, Piccadilly, 
Manchester. See “ Official Notices " to-day. 


Manstield.—September 5th. Refuse destructors for the 
E. L. Committee. See “ Oflicial Notices“ August 2nd. 


Middlesbrough. — September 3rd. 


handling plant for the electricity works. 
August 2nd. 


St. Annes. —Kugust 23rd. A 
coupled steam dynamo for the Council. 
to-day. 


Walthamstow.—August 30th. 
wiring for the U.D.C. 


For the lighting by elec- 
See Official 


Mechanical coal- 
See “Otheial Notices“ 


180-KW. ce. direct 
See “Oficial Notices“ 


Tenders for house 


Sce “ Official Notices” to-day. 


Watford.—Aucust ? Ist. 
technical school for the U.C. 


Wiring the public library nd 
See “Oficial Notices“ to-day. 


Wigan,—August 10th. The Corporation wants tenders 


for enclosed motors and starters, 12 months’ supply, 1 to 50-u.p. 
See “ Ollicial Notices" July 26th. 


Willesden,—The D.C. wants tenders from companies 


willing to contract for the equipment of their proposed electricity 
works. See “Official Notices" August 2nd. 


Worcester.—August 23rd. The Corporation wants ten- 
ders for watcr-tube boilers, economiser, pipes and pumps, stcam 
dynamos, motor alternator and booster, Korting condensers, electric 
pumps, switchboard, crane, and battery for the new electricity 
works. See "Official Notices" July 26th. 


CLOSED. 


Kingston,—The seventh annual report of the Borongh 
Electrical Engineer (Mr. J. E. Edgcome) shows that large extensions 
of the plant and mains have been made. The number of consumers 
has increased from 311 to 376, and the 8-c.p. lamps connected from 
16,130 to 15,899. The gross reccipts during the 12 months from 
the sale of current were £6,562 118. 4d, as compared with 
£7,511 188. 9d. for the 15 months preceding. The expenditure 
during the year was £9,283 138., as compared £7,559 17s. Sd. for the 
previous 15 months, so that the total deficit last year was 
42,721 1s. 8d. The cost of coal alone went up from £2,407 14s. 1d. 
in th3 previous 15 months to £4,236 6s. Sd. last year, and there was 
a considerable increase also in management expenses and in interest. 
aud repayment of loans. The result of the year's working shows 
that the revenue derived was equal to 5 09d. per unit sold, while 
the cost was 7:197d. The total number of units supplied was 
308,460. 


Peterborough,—The Corporation have placed the con- 
tract for 200-1.v. lighting and tramway set with Willans engine and 
spare armature with Messrs. Bruce Peebles & Co. 


Wolverhampton,—The T.C. last week authorised the 
Tramways Committee to accept a tender for eupplying, laying, and 
erecting complete the necessary fceders, conduits and feeder switch 
pillars for the electrical equipment of the route of tramway run- 
ning between Darlington Street, at its junction with Waterloo Road 
South aud Tettenhall Road, and its junction with Newhampton Road 
West, not exceeding in amount the scheduled rates included in the 
tender of the Callender Cable and Construction Company, Limited, 
for the execution of similar work on the Newbampton Road, &c. 


NOTES. 


Water-tube Boilers,— The Wes/minster Guzelte says 
that the Admiralty have ordered his Majesty's new sloop, 
Expieqle, to carry out special experimental water-consumption 
trials with Babcock & Wilcox water-tube boilers, for the 
information of the Boiler Committee. l 
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The International Engineering Congress,—We are 
able to give the following details regarding this approaching 
congress, obtained from the official programme issued by Mr. 
J. D. Cormack, the general secretary. We may first refer 
to the Electrical Section (No. IX) :— 


Office Bearers. 

Chairman: W. E. Langdon. 

Vice-Chairmen: R. K. Gray and Prof. Magnus Maclean, D.Sc. 

Honorary Secretary: W. G. Macmillan, 28, Victoria Street, 
Westminster, London, S.W. 

Mectings:— Natural Philosophy Lecture Theatre. — Tuesday, 
September 3rd, 11 am., and then visit to Exhibition; 
Wednesday, September 4th, 10—1 ; Thursday, September 5th, 10—1. 

Papers:—Chairman, Short Introductory Address. Notes on 
the Electrical Exhibits in the Exhibition." : 

“ Electricity Supply Meters of the Electrolytic Type,” by J. R. 
Dick. 

“The Relative Advantages of the Three, Two and Single-Phase 
Systems for Feeding Low-tension Networks," by M. B. Field. 

" Modern Commutating Dynamo Machinery, with Special 
Reference to the Commutating Limits," by H. M. Hobart. 

“The Protection of Trolley Wires,” by Prof. A. Jamieson. 

* Kelvin's Electric Measuring Instruments,” by Prof. M. Maclean. 

“ Continuous Current Dynamo Design," by H. A. Mavor. 

“The Use of Electricity in the Propulsion of Road Vehicles,” by 
A. R. Sennett. 

“ High Speed Railways,” by Herr Lasche, of Berlin. 


In the other Sections the following are among a host of 
papers down for reading :— 


“ Electrolysis of Gas Pipes," by Dr. Leybold, of Hamburg. 
“Recent Tramway Practice," by James More. 


“ Alternating Currents and their Possible Application to Mining, 


Part II.,“ by Sydney F. Walker. 
“Elmore Ore-Concentration Process,” by A. Stanley Elmore. 
“On the Profitable Utilisation of Power from Blast Furnace 
Gases," by B. H. Thwaite. 
“ On a Mechanical Gas Producer," by Benjamin Talbot. 


“Notes for Discussion on Shipyard Equipment,” by Prof. J. H. 
Biles. 


" Works of the Dortmund and Ems Canal,” by H. Hermann, 
‘Germany. 

“ Modern Practice in Railway Signalling,” by I. A. Timmis. 

“The Economy of Electricity as a Motive Power on Railways at 
Present Driven by Steam,” by Prof. C. A. Carus-Wilson. 

“Trials of Steam Turbines for Driving Dynamos,” by Hon. C. A. 
Parsons and G, Gerald Stoney. 


“The Cassel Self-Regulating Water Wheel,” by E. C. de 
Segundo. 

“A Premium System of Remunerating Labour,” by Jas. Rowan. 

“ Application of Metric System to Workshops,” by Arthur Green- 
wood. 


“ Power Required to Drive Marine Engine Works and for Electric 
Lighting,” by James Crighton and W. G. Riddell. ; 


“Workshop Methods,” by William Weir and J. R. Richmond. 

“ Rating and Testing of Electrical Machinery,” by Gisbert Kapp. 

" Some Experiences and Results Derived by the Use of Super- 
heated Steam in Engines,” by R. Lenke. 

„A Regenerative Steam Accumulator and its Application to the 
Utilisation of Exhaust Steam,” by A. Rateau. 


Improvements in Electric Furnaces.—Mr. Joseph 
Bastick writes to us regarding a paper on A New Electric 
Furnace," which appeared in our issue of July 26th, a paper, 
by the way, not from the pen of Mr. A. Parker, asour corres- 
pondentassumes. The purport of Mr. Bastick's communication 
is to explain that nearly all the improvements in electric 
furnaces attributed to Mr. Parker were previously patented by 
himself, and he forwards us four specifications, Nos. 29,008 of 
1897, 29,009 of 1897, 29,010 of 1897, and 29,011 of the 
same year, to prove his contentions. Mr. Bastick’s furnaces 
have been working, we are informed, since 1898, and are 
patented in this country and in all the English Colonies ; 
judging from his communication and the specifications, he 
makes out a good case for himself. 


Electrical Display at Niagara.— Mr. Orrin E. Dunlap 
writes that an apparatus invented by C. E. Skinner, insula- 
tion expert of the Westinghouse Electric and Manufacturing 
Company, and which is being experimented with at Niagara 
Falls by Paul M. Lincoln, resident electrician of the Niagara 
Falls Power Company, “ is attracting much attention from 
the fact that, while it furnishes the basis of a magnificent 
electric sign display, it also produces artificial thunder and 
lightning in quantities and quality that form earnest com- 
petition with the genuine article. This electric sign isa 
wonder. So perfect are its workings that when it is in 
operation one observes a change in the atmosphere similar to 
the effect of a thunder and lightning storm. The inter- 


the complete discharges begin to occ. 


mittent flashes of lightning, the detonation of the thunder- 
claps,” are all produced with such close resemblance to 
nature's offering in the same line that a person is forced to 
wonder how it is all accomplished. Mr. Lincoln has the 
sign erected in the transformer station at the Falls, where 
there is plenty of current of high voltage to operate it, and 
when it is working it is the liveliest electrical feature Niagara 
has ever seen. When the current flows to the sign at a low 
potential each letter appears surrounded by a violet fringe of 
light, and then, as the tension is increased, wriggling, root- 
like streamers of light shoot out in a manner that is weird 
and beautiful in the extreme. These vary in length as the 
voltage rises, and soon each letter is surrounded by the 
dazzling halation of strange light, in still stranger and more 
remarkable forms, So far, when the conditions described 
exist, the discharges are but partial, and the onlooker 
wonders what is going to happen when the voltage is 
increased. The pressure of the current is increased, and 
This condition is 
well portrayed about the word * Niagar-. be long streamers 
of light representing the complete disch: As each one 
of these is produced it is accompanied : `i sharp report, 
which, with the flashes of lightning, give a une storm effect. 
The sign is seen at its best when the current is at about 
40,000 volts, and it makes a wonderful exhibition. It is 
understood that the sign will be seen at the Pan-American 
Exposition. If so, it will be one of the most attractive and 
inspiring electrical features in the line of weird ess seen 
there. 
can be utilised. The experiments conducted with the imven- 
tion by Mr. Lincoln at Niagara Falls have demonstrated its 
great value." 


Personal.— Mr. Alfred Schwartz, of the South-Western 
Polytechnic, Chelsea, is to be elected Pr essor in Physics 
and Electrical Engineering in the Ma, "ester Municipal 
School of Technology, 

We read in the Alerfrwal World that Mr. H. Bevis, of the 
General Electric Company, Limited, is again visiting the 
United States. Our contemporary adds that his trips to the 
United States are becoming quite numerous, 

The Wolverhampton Town Council last week increased 
the salary of the borough electrical engineer (Mr. Shawfield) 
from £300 to £450 a year as from April Ist last. 

The Committee of Visitors of Rainhill Asylum have 
appointed Mr. Edward Fazackerley to the position of elec- 
trical engineer. Mr, Fazackerley has for some years past 
been engaged, on behalf of Messrs. Mather & Platt, Limited, 
in supervising the erection, testing and running of various 
town lighting and tramway contracts carried out by them, 
including the Doncaster and Great Grimsby electricity 
works, and the Blackpool and Fleetwood tramways. 

Mr..J. W. Eastwood, chief assistant of the outdoor staff 
of the Bradford electricity works, was last week presented 
with a marble clock and pair of ornaments by his friends 


connected with the undertaking, on the occasion of his 
marriage, 


The Central Station Superintendent.—Some months 
ago we mentioned the fact that our New York namesake was 
inviting American electrical engineers to submit contribu- 
tions on the qualifications, &c., of the central station super- 
intendent. Our contemporary has now awarded its prize for 
the most meritorious paper sent in, to Mr. J. H. Vail: The 
subject is one of great interest to station engineers in this 
country, a8 indicating the best points in the best of their 
American confreres, and we believe that the article, which 
we reprint, will be read with profit. 


New Company Announcement,—In consequence of 
the growth of their electrical engineering business, and for 
convenience, Messrs. Witting Bros. have decided to make 
this branch of their business a separate: one, and to form 
for its transaction a special company, with the title 
* Witting Bros, Electrical Engineers and Contractors, 
Limited." All orders and contracts placed with the firm 


and unexecuted on July 1st, will be transferred to the new 
company, who will take over all liabilities on that date. 
Mr. A. C. Eborall will continue to act as chief engineer to 
the new company. 


(Continued on page 235.) 


There is no end tothe manner in which tlic invention ` 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


V. 


Tae exhibit of Messrs. Willans & Robinson is one of the 
largest steam electrical plants ever shown in operation by a 
single firm at an exhibition, with the exception, perhaps, of 
the Paris Exposition of 1990, where, it- may be noted, they 
were also largely represented, and showed a 3,000-H.P. 
engine coupled to a dynamo. This set, which obtained a 
grand prir, was employed in supplying light and power, and 
wag one of the largest steam dynamos there. The exhibit at 
Glasgow is of the same total power as that at Paris, but is 
divided into two engines, each having a normal output of 
1,200 H.P. and a maximum of 1,500 H.P. Both engines 
were running before the opening of the Exhibition. 

The engines are triple-expansion, of the firm’s usual 
vertical central-valve 3 V type, fitted with automatic expan- 
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The engines differ in no way from smaller sizes, except 
that the crank chamber is divided longitudinally to facilitate 
removal of the crankshaft without complete dismantling ; 
one of our views shows the engine with one-half of the crank 
chamber removed. Each engine is provided with Poole’s 
patent * Aegis" steam trap, an ingenious device specially 
designed to remain steam-tight under high steam pressures. 

The total floor space required by each engine is 16 ft. by 
8ft. 6 in. One engine has a small fly-wheel faced to form 
a coupling, and the other merely a coupling disc, the 
necessary fly-wheel power being provided by the revolving 
part of the dynamo. In both cases the couplings are 
bolted directly to flanges upon the armature castings, not 
to couplings upon the shafts. | 

One engine is coupled to a dynamo by Messrs. Crompton 
and Co., having a normal output of 700 xw. at 520 volts, 
and a maximum for one hour of 960 kw. at 510 volts; the 
other drives a dynamo of the same output by the British 
Schuckert Electrical Company. During the Exhibition both 
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WILLaxS & Robinson 1, 200-1. H. P. ENGINES DRIVING CROMPTON AND SCHUCKERT Dyy.mos. 


sion, and run at a speed of 230 revolutions per minute. 
They are supplied with steam at 180 lbs. pressure, and are 
intended to work with condensation, though at present they 
exhaust into the atmosphere. 

Each engine has three cranks at 120°, with a complete 
tandem engine placed over each, having L. P., I.P. and II. P. 
cylinders, 37·5 in. (950 mm.), 23°6 in. (600 mm.) and 
10 in. (380 mm.) in diameter respectively, thus giving the 
same turning moment on each, at any load. The stroke is 
17 in. (430 mm.). The weights of the three sets of moving 
parts are equal, a property which, for reasons now well 

own, ensures complete freedom from vibration. 

The cranks run in an oil bath contained in the bedplate, 
and by their splash afford copious and automatic lubrication 
to the moving parts. As the engines are single acting, caps 
are not required upon the bearings, which are therefore con- 
tinuously exposed to the lubricant. Oil cups are fitted to 
the buffer cocks for use when the engine is required to run 


slowly 


sets will be employed in supplying light and power, and at 
its close will become the property of the Glasgow Corporation, 
and will be removed to one of their electric stations, where 
Willans engines to the extent of some 14,000 H.P. are 
already installed. 

The generator exhibited by Messrs. Crompton is of their 
latest type, suitable for either lighting or traction ; the field 
magnet has 12 poles, and is compound wound for a rise of 
pressure from 500 volts at no load to 550 volts at full load, 
but the series coils are of course disconnected while the 
machine is used for lighting. The magnet frame is of cast- 
iron, and is divided into four parts; the poles are of wrought- 
iron. "The armature core is of the slotted core barrel-wound 
type, 7 ft. 6 in. in diameter, and weighs 18 tons; it is wound 
with 1,500 conductors of copper strip, shaped on formers, 
six conductors being laid in each slot. 'The commutator 
has 750 sections, and is very massive. The most striking 
feature, indeed, of the whole machine is its exceptionally 
strong and substantial construction, which cannot but con- 
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duce to durability and low cost of maintenance. Owing to 
the great weight of the armature, a separate fly-wheel was 
regarded as superfluous, and has not been fitted. 

The Schuckert machine is of a similar type; the field 
magnet frame is of cast-iron, in two parte, with 12 
inwardly projecting poles. The armature is drum wound, 
with slotted core, the winding consisting of a layer of square 
bars. The commutator is much smaller in diameter than 
.the armature, with evolute connections to the winding 
screwed to the commutator bars. 

A great number of small carbon blocks—no less than 15 
per pole— held in very light aluminium brush-holders, 
collect the current from the commutator; the brush gear is 
carried by a star wheel mounted on the end bearing, so as to 
give the greatest accessibility to the brushes and commutator. 
This is a striking feature of the machine, and gives it an air 


WiLLANS 3 V ENGINE, SHOWING HALF THE CRANK CHAMBER 
REMOVED. 


of extreme neatness, a quality which, combined with the 
high finish, has excited much admiration. Steps and hand- 
rails are provided to facilitate attention to the brushes, and 
the adjusting gear is fitted with a hand-wheel at each side 
of the bearing—a very convenient arrangement. The engine 
driving this set is provided with a fly-wheel coupling, as the 
armature is lighter than in the case of the Crompton 
dynamo. | 

The shunt coils are wound upon zinc spools, from which 
they are insulated by mica; the series coils are wound on 
alternate poles only. 

The end connections are made by means of evolutes, which 


are entirely surrounded by air, and are thus well insulated 


and cooled, while permitting the free flow of air through the 
armature. l 
The exhibit of Messrs. Davey, Paxman & Co., Limited, 


in the engine room, should be considered in conjunction 
with their boiler, superheater, &c., in the boiler house. It 
consists of a horizontal compound engine, having two cranks 
at right angles, and rated at 650 B. H.P. when supplied with 
Steam at 180 lbs. pressure, at 150 revolutions per minute. 
The cylinders are 15} and 27 in. in diameter, with a stroke 
of 30 in. The engine is coupled to an E.C.C. traction 
dynamo, which is fixed between the cranks. The diameter 
of the shaft is 14 in. at the middle, 11 in. in the journals, 
which are 20 in. long. The main bearings are 8 ft. 8 in. 
centres. 

Automatic expansion is provided by the usual Paxman gear, 
the cut-off being varied on both cylinders. There are two 
eccentrics at each end of the crankshaft, with short and long 
stroke respectively, which vary both the lead and the travel 
of the slide valves. There are two piston valves in tandem on 
the high pressure cylinder, and two in parallel on the low 
pressure, All the eccentrics are worked by light shafts 
co-axial with, but separated from, the main shaft, and driven 
by cranks from the main crank-pins; by this means the use 
of large eccentric sheaves and straps on ihe main shaft is 
avoided, and the main bearings are brought as close 
together as possible—a very important feature in the case of 
engines which drive dynamo armatures keyed direct on the 
shafts. 

As the engine has to work with highly superheated steam, 
the steam port is at the middle of the high pressure piston 
valve, and the exhaust port at the end; thus the hot steam does 
not come in contact with and burn the packing of the valve 
rod stuffing box. No trouble is experienced with the main 
piston rod. 

A reheater in the receiver between the cylinders is fed 
with superheated steam from the boiler. 

Lubrication is provided for in three ways: by gravita- 
tion, by force pump, and by oil cups. Usually the oil is 
pumped into a cistern by a pump on the engine, whence it 
flows under a head of 18 ft. to all parts of the engine. All 
used oil is returned to a reservoir in the engine bed; a neat 
device on the crank for this purpose is noteworthy. Nokes's 
lubricator, driven by a ratchet, is fitted to each cylinder. 

The governor, which is of the three-ball spring type, is 
driven by helical gear from the side shaft on the low pres- 
sure side, An arrangement is provided by means of which 
the speed can be altered while the engine is running, with- 
out varying the percentage change between light and full 
load—a point usually overlooked in this connection. The 
governor spindle runs in ball bearings, without a footstep. 

A fly-wheel, weighing 9 tons and 10 ft. 6 in. in diameter, 
is provided. 

Messrs, Davey & Paxman have experienced very hard luck 
in their foundations, which were put in by the Exhibition 
authorities, and proved to be altogether inadequate, owing 
to the very boggy nature of the ground; consequently, it was 
impossible to run their engine pending extensive excava- 
tions and additions to the concrete bed. However, during 
the Exhibition the company intend to carry out exhaustive 
tests, from coal to kilowatt-hours, with the plant which they 
exhibit, under the supervision of Prof. Ripper. The whole 
exhibit shows a high standard of excellence, and is well 
worthy of a careful examination: the results of the tests will, 
without doubt, be of great interest and value. 

The dynamo, exhibited by the Electric Construction Com- 
pany, Limited, is of their standard 500-Kw. high-speed 
traction type, wound in this case for a speed of 150 revolu- 
tions per minute, and giving an output of 300 Kw. at 500— 
550 volts. 

The machine is noteworthy for the care with which 
details have been worked ont, and for massive construction 
combined with high finish. The frame is circular, of high- 
permeability cast-iron, this material being adopted in order 
to obtain the utmost rigidity, together with magnetic 
stability. It is divided on the horizontal plane, and the 
lower half is provided with substantial feet, which are bolted 
to independent foundation plates. There are eight internally 
projecting laminated magnet cores, formed of high-per- 
meability rolled-steel plates; these are cast into the ring, 


and are provided with removable pole faces of special shape, 


which form a means of magnetic adjustment, should this be 
necessary. The armature is mounted approximately midway 
upon the engine crankshaft, and is carried by a massive 
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cast-iron barrel, rigidly keyed to the'shaft and terminating in 
an enlarged flange coupling, which .is bolted direct to the 
fly-wheel and which carries practically the whole of the tor- 
sional stresses. ! 
The armature core is of finely laminated charcoal iron, 
specially selected for low hysteresis loss, the whole being 
dirided into narrow discs, between which air is forced for 


arrangement in connection with a worm and rack, andirides 
upon friction rollers fitted in the lower guides. 

The design of the machine throughout is on very "libera 
lines, and the electric and magnetic proportions are ‘such, 
that the machine is sparkless at all loads, with the brushes 
in a fixed position. 

The temperature rise after eight hours’ run at full oad 


DavEy-PAXMAN 650-B.H.P. ENGINE AND E. C. C. Traction DYNAMO. 


ventilating purposes, This method permits of considerable 
excess load being carried with comparatively small rise of 
temperature. The armature winding is of the usual barrel 
type, the conductors being machine formed, and the Icops 
are jointless. Each loop is subjected to an independent 
pressure test of 3,000 volts alternating. The winding is 
secured by the usual hard wood wedges in the slots and by 
metal bands, with cotter joints for the end connections. 

The magnet coils are wound with pyramidic winding, 
which is a feature of most of the E. C. C.'s larger machir es. 


50° F., and the electrical efficiency ranges from 96*6 per cent. 
at full load to 947 per cent. at | load. 

Messrs. Robey & Co., Limited, Lincoln, have a, large 
exhibit, consisting of a low speed horizontal engine and two 
high speed vertical engines driving dynamos. The engines 
are all of high-class workmanship and beautifully finished. 

The low speed engine is of the cross-compound horizontal 
type, fitted with the “ Richardson” automatic trip gear, 
the cylinders, which are jacketted, being 20 in. and 35 in. 
diameter x 42 in. stroke, designed to give 500 to 550 LH.r. 


Ronrv 550-LH.P. ENGINE AND MAvok & Courscu Dynamo. 


The series coils are of high conductivity rectangular section 
opper, formed into two spirals on each limb, and are 
removable without interference with the shunt coils. The 
Conmutator consists of 768 bars. 

The brush connections are concealed from view by being 
placed in a cast-iron ring, which also carries the brush 
pillars, and which is supported by brackets attached to the 
yoke, The brush ring is adjustable by the usual hand-wheel 


as an economical load, when running at 90 revolutions per 
minute with 150 lbs, steam pressure. The frame of the 
engine is of massive construction, having bored guides for 
cross-heads, and four-part main bearings, lined with a special 
plastic metal, and fitted with side adjustment. The disc shaft 
is of steel, swelled in the centre to receive the fly-wheel and 
armature; the discs are of massive section, shrunk and 
keyed on the shaft, the total weight of which, with'the 
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discs’and armature, is 20 tons. The diameter of the shaft 
is 17] in. in the centre, and 12 in. at the journals, which 
are 24 in. long. The fly-wheel is of neat design, 16 ft. in 
diameter, and weighing 20 tons,and is fitted with a large 


ROBEY VERTICAL ENCLOSED 100-ru.p. ENGINE AND SCOTT & MOUNTAIN DYNAMO. 


centre boss, to which the armature is bolted, thus relieving 
the keys from a large portion of the strain. It is propor- 
tioned to give an angular variation of : per cent. The 
steam admission is controlled by a * Richardson” mechanical 
and clectrical governor, which automatically varies the 
steam admission to the high pressure cylinder from 0 to 0°60 
of the stroke, according to the load, and controls the voltage 
of the circuit. It is so arranged that in the event of a 
“short ” in the mains, or total cessation of the current from 
whatever cause, the electric regulator will stop tlie engine, 
and when used for electric driving in factories the 


engine can be stopped from any point by the turning of a 
The low pressure cut-off is not varied by the 
Continuous 


switch. 
governor, but is adjustable while running. 
lubrication is fitted to all working parts, 
and the plant is eminently suitable for the 
continuous running of heavy and variable 
loads, such as tramways and motor work. 

The engine and generator being mounted 
on a massive baseplate, inexpensive founda- 
tions only are required. ‘The steam con- 
sumption is 17 lbs. per I.H.P.-hour at full 
load, non-condensing, and the combined 
full load efficiency is 86 per cent. 

'The generator, which was manufactured by 
Messrs. Mavor & Coulson, Limited, of 
Glasgow, is said to be the largest yet built 
in Scotland; the armature is mounted 
directly on the disc shaft between the 
bearings, and is designed to give an output 
of 636 amperes at 550 volts (350 K.). 
The armature is of the slotted drum type, 
with a core built up of special charcoal iron 
annealed discs, insulated with varnish and 
keyed to a cast-iron spider. The discs 
are pressed together by hydraulic power, and 
air ducts are provided for the efficient venti- 
lation of the core. The armature coils are 
of high conductivity laminated copper bars, 
wound on formers and insulated before being 
laid in the slots of the core, which are 
themselves lined with insulating channels. 
The commutator is carried on a cast-iron 
sleeve, which is bolted directly to the armature spider. 
The joints of the armature conductors with the com- 
mutator are soldered by being dipped into a trough of 
molten metal, thus ensuring the thorough sweating 
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of the joints. The interior of the commutator is well 
ventilated. 

The magnets are of high permeability cast-steel, of 
channel scction, with tapered pole shoes bolted to the poles, 

| which are eight in number, and of circular 
cross-section. The magnet coils are shunt 
| wound, on formers detachable from the 
| poles, and together with the armature are 
stove baked in dry air and treated with 
insulating varnish. The carbon brushes are 
of the reaction type, three to each set, and 
aare mounted on a cast-iron ring supported 
from the magnets by brackets. The brush 

| gear is particularly neat. 
One of the vertical engines shown by 
| Messrs. Robey & Co. is of th losed type 
3 y & Co. 18 0 e enclosed type, 
and is fitted with forced lubrication. The 
cylinders are 8 in. and 14} in. diameter 
x 6in. stroke, and are designed to give 
| 100 rH.P. when running at 550 revolutions 
| per minute. All working parts are of 
massive construction, accurately balanced, 
| and highly finished. The oil pump is 
| worked by an eccentric, and is fixed in a 
| well contained in the baseplate, to which all 
the oil flows, the pump forcing the oil 
through the working parts at about 15 lbs. 
pressure. The engine is entirely enclosed 
in a massive iron casing fitted with 
inspection doors. The governor is of the 
throttle type, the high pressure. cut-off being 
arranged for adjustment to suit the load. 
A piston valve is fitted to the high pressure 
cylinder and a slide valve to the low pressure cylinder. The 
base plate is in one piece, and carries both engine and 
generator. "he fly-wheel is of heavy section to ensure steady 

running under varying loads. 

The generator, which was constructed by Messrs. E. Scott 
and Mountain, Limited, Newcastle-on-Tyne, is of the two- 
pole undertype, shunt wound, and is rated at 200 amperes, 
250 volts. The armature is of the drum type, barrel wound, 
forming a very neat job. Carbon brushes are used, mounted 
in holders after the style of copper brushes. | 

The remaining Robey engine is of the open front class, 
having easy access to all working parts. The cylinders, which 
are jacketted, are 10} in, and 181 in. diameter x 11 in. stroke, 
and are designed to give 100 I. U. P. when running at 250 
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Rosey VERTICAL 100-1. H.P. OPEN ENGINE AND Scorr & MOUNTAIN D£NAMO. 


revolutions per minute with 150 lbs. steam pressure. The 


engine is fitted with a very complete system of continuous 
lubrication ; all the working parts are balanced, and great 
regularity of running is secured by the “ Richardson ” auto- 
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matic link expansion gear, which controls the admission of 


steam over a range from 0 to 0°75 of the stroke. Piston valves - 


are fitted to the high pressure cylinder, and a slide valve on 
the low pressure cylinder. The engine is fitted with a very 
heavy fly-wheel of the disc pattern, to which the armature 
is bolted. The consumption of steam per I.H.P. per hour is 
24 Ibs, at full load. 


The generator is of the four-pole shunt-wound type, 


having an output of 200 amperes at 250 volts in normal 
working, and was constructed by Messrs. E. Scott and 
Mountain, Limited. The field magnets are carried on 
an extended baseplate attached to the engine- bed. 
The armature and brushes are of similar construction to 
those of the two-pole dynamo last mentioned. 


NOTES. 


7 
(Continued from page 230.) 

* The Nernst Lamp: a Rumour and a Contradiction. 
—We received the following note from a correspondent on 
: Wednesday :—“ Can you tell me whether it is true, as I hear 
it rumoured, that the Nernst Electric Light Company have 
stopped manufacturing for an indefinite period, so that 
greater experimental efforts may be made with a view to the 
improvement of the lamp?“ We have made telephonic 
inquiries into the accuracy or otherwise of this report, aud 
we are given to understand by an official of the company 
that the ramour is absolutely without foundation, and that 
there is no new development of any kind to record at the 
moment, 


(ricket—Robertson v. Geeko.— The annual match 
between the “ Robertson” Electric Lamp Cricket Club and 
the General Electric Company (1900), Limited, was played 
at Shepherd’s Bush on Saturday, August 3rd. After a most 
exciting game the lampmakers were victorious, their score at 
the finish being 79, whilst their opponents made 75. 


Appointments Vacant.—A shift attendant is wanted 
for the London Bridge sub-station of the City and South 
bg Railway. A mains superintendent is wanted at 
‘arlisle, 


* 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kidderminster and District Electric Lighting and 
Traction Company, Limited (59,972).—This company’s annual 
return was filed on June 5th, when 3,000 ordinary and 3,000 
preference shares were taken up out of a nominal capital of £100,000 
in 3000 ordinary and 5,000 preference shares of £10 each. £10 
pershare has been called up, resulting in a receipt of £60,000. No 
mortgages or charges. | 


Calcutta Electric Supply Corporation, Limited 
(30,822). —Thig company's annual return was filed on May 30th, 
when 30,000 shares were taken up ont of a nominal capital of 
£200,000 in 40,000 shares of £5 each; £5 per share has been called 
Up on 20,000 and £3 per share on 10,000 shares; £133,229 10s. has 
been received, including £3,537 10s. paid in advance of calls. No 
mortgages or charges. 


SUPPLY STATION ACCOUNTS. 


—— 


THE accounts for last year of the electricity 


Stafford department of the Stafford Corporation contain 
Corporation the satisfactory feature of a large increase in the 
Electricity output; the units sold were considerably more 
Accounts, — than doubled, but this was accompanied by a 


substantial decrease in the receipts per unit, 
aud as a result the financial position shows a retrogression. A little 
more capital has been put into the business, and it looks as if Mr. 
Hubert Pooley, the new engineer and manager of the combined gas 
and electricity department, roalised that the electricity works 
could be made a success without detriment to the older portion of 


the joint undertaking. 
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GENEBAL STATEMENT. 
1899. 1900. Inc. 
Total capital expenditure £19,950 £24,781 £4,831 
Number of units sold 86,780 200,271 113,491 
Maximum load in kw.  ... d 116 171 55 
No. of lamps connected ... 8,558 10,813 2,335 
Gross revenue £1,773 £2,479 £706 
Gross expenditure... £983 £1,871 £888 
Gross profit fo iig £790 £608 — 4182 
Average price per unit sold 460d. 9-91d. —1°69d. 


The units generated for the year amounted to 261,599, being an 
increase of 121 percent. The equivalent of 8-c.P. lamps was 10,813, 
or an increase of 2,255. The revenue from energy sold has increased 
about 50 per cent., but taken out per unit, shows a drop of no less 
than 13d., the average price now being less than 3d. Meter rents 
have dwindled to an inappreciable sum, with the result that the 
receipts, taken together, suffer by nearly 2d. The prices charged 
are: lighting, 7d. for first hour and 3d. after, or uniform 5d. per 
unit without meter rent; power, 24d. and 2d. per unit, while the four 
publie lamps are charged £22 103, each per annum. 


REVENUE STATEMENT. 


1899. 1900. 
Gross. Perunit. Gross. Perunit. Inc. 
Sale of energy .. £1,664 460d. 22, 430 2 91d. —1 69d. 
Meter rents Ebo Slee, roue 86 24d. 3 ‘00d — 24d. 
Supply of lamps, &c. .. — — 28 Od. + 04d 
Sundry rents received .. 23 06d. 18 ‘02d. — 04d. 


. £1,773 490d. 22,479 297d. 1 93d. 


— —— — — — 


Gross revenue 


Coal has gone up from id. to over zd. per unit, but this increase 
of over 4d. is wiped out by. substantial reductions in the items for 
wages, repairs and rent, rates, &c., resulting in a diminished works 
cost (under 2d.) and total cost of 21d. The steady fall in the total 
cost during the last three years is a satisfactory feature of the 


Stafford accounts. 
Cost oF PRODUCTION. 


1899. 1900. 
Gross. Perunit. Gross. Per unit. Inc. 


Conme Mains unloading) 116 32d. 2719 ‘86d. 454d. 

Oil, te, water and i : 

, room stores s E 30 08d. 67 "05d. 00d. 

ur 
in "onsraton ands disti 390 108d. 569 »68d. — 40d. 
utior. 

R i d j t f - Land * ‘ 
Buildings, engines, boilere, | 214 500. 272 -*38d. — 20d. 
dynamos, &c. 

Works cost £750 207d. £1,627 1'95d.  —'124d. 

Rent, rates and taxes is 178 49d. 174 21d. — 28d. 

Management expenses, 
salaries of managing engi- 8 03d. 8 Old. — 02d. 
naen secretary, clerks, 

0. 

General „ 

h » Stati an . ‘ e(M? à 
| a7 M. — $9 osd, ora 
surance 
Other expenses = = 10 Old. +:0ld. 

Total costs £983 272d. £1,871 9*94d. — 48d. 


The revenue increased £706, but costs by a larger figure of £888. 
The difference of £182 tells against the gross profit, which neces- 
sarily was reduced from £790 to £608. "The financial charges for 
some book-keeping reason show a total of £1,154, or £10 less than 
ig 1899. The net profit, therefore, is an increased minus quantity, 
and has risen from a deficit of £374 to one of £546, of which the 
rates were called upon to bear £500, the rest to be carried forward. 

PROFIT STATEMENT. 
1899. 1900. 


Interest on loans a ae £560 £532 
Sinking fund for repayments .. zt T sa 604 622 


Net profit carried forward — 374 — 546 
Gross profit £790 £608 


CITY NOTES. 


Direct United States Cable Company, 


Tue half-yearly meeting was held at Winchester House on 30th ult., 
Mr. E. M. Underdown, K.C., presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
the revenue for the past six months to June 30th, after deducting 
outpayments, amounted to £50,650, while the working and other 
expenses, exclusive of cost of cable repairs and maintenance, 
absorbed £21,125. The balance was £29,525, plus £5,256 brought 
forward; total, £34,781. The revenue showed a reduction of 
£1,554, as compared with the corresponding period, but having regard 
to the fact that additional cables had been working in the Atlantic 
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since the autumn of last ycar, that was by no means an unfavourable 
result. They would perbaps remember that on a former occasion 
he made remarks about the probability of there soon being 14 
cables working across the Atlantic. They might take that to be 
correct, although one of the cables did not actually reach as far as 
America. Taking this competition into account, the result was by 
no means uusatisfactory, and they were following out the principle 
that if they and their friends were to carry on their business in the 
most perfect manner possible to meet the wants of the public, they 
had not much to fear. He was glad to say that their position to- 
day was no worse than it was. With regard to the working 
expenses, they were practically the same; stations showed small 
increases, but the total was only up by £311. They had made 
concessions to the operating staff on the long-standing question 
of extra payment for Sunday and holiday duty. Thie cable repairs 
this period bad been somewhat higher than usual; after 27 years’ 
working their cable had been put into a perfect state of repair, more 
especially that portion which was close to the Irish coast. "That 
had been very carefully done, new pieces of cable having been laid 
down and the matter rearranged. "Therefore, in addition to the 
ordinary repairs on the other side of the Atlantic, an expenditure 
of about £19,000 had been incurred. The chairman read the report 
of the cable superintendent at Halifax, which said that the cable 
worked and tested as well as if it had just been manufactured and 
laid. Investments were practically the same as last half-year; 
upon the whole year they bad iucreased nominally to the extent of 
about £18,000. Notwithstanding the state of the market, their invest- 
ments showed an increase well over their cost. "The results for 
the whole year would be: Receipts, £101,184, less expenses, 
449,151, leaving £59,233. They bad paid in dividends £39,461, 
had placed £20,000 to reserve, and carried forward a reduced 
balance of £228. j 

The report was adopted, and resolutions declaring dividend, 


electing directors and auditors, and thanking the board and staff 
were passed. 


Fleetwood and District Electric Light and Power 
: Syndicate. 
THE annual ordinary meeting of the above company was held at 
Fleetwood on 2 th ult., Mr. J. T. H. Baily presiding. 

The report of the directors stated that since the completion of the 
installation, and up to the end of the financial year, the number of 
consumers had reached a total of 110, but this number had been 
considerably augmented during the present year. The whole of the 
current manufactured by the company was taken up. The directors 
considered the prospects favourable, and negotiations had been 
entered iuto for several important contracts. — Whilst regrettiug 
that the balance-sheet showed a debit balance, the directors were 
not discouraged, as such could not be avoided on the first year's 
working. 

The CHAIRMAN, in moving the adoption of the report and state- 
ment of accounts, said that it was proposed that they should make 
a further issue of £3,000 in debentures, making the total £10,000. 
This would enable them to carry out the suggestion made in the 
report of Mr. F. H. Medhurst, consulting engineer to the company, 
viz. :-—“ At the present time the machinery in the station is only just 
suflieient for dealing with the maximum load that comes upon it 
from time to time, and unless additional plant is provided by next 
winter it will be dificult to supply the full demand that will be 
made upon the station.” It was suggested that these new debentures 
should be offered to present holders. Owing to the fact that money 
was very dear at present, they purposed offering them at 5 per cent., 
the new issue to run pari passu, and bear the same rate of interest 
as the present issue. 

Mr. Lorrain (London) seconded the adoption. 

A lengthy aad acrimonious discussion ensued. Eventually it was 
resolved tbat the company be authorised to increase the capital by 
issuing ordinary shares or debentures at 4 per cent. Mr. Seed 
retired by rotation from the directorate, and was re-elected; and 
the business closed with a vote of thanks tu the Chairman. 


Great Northern and City Railway Company. 


Tue sixth half-yearly meeting of the sbarcholders of this company 
was held on 1st inst. at the Westminster Palace Hotel, Sir Charles 
Scotter, J.P., in the chair. 

In proposing the adoption of the report, the CHAIRMAN said the 
shareholders might be interested to learn that at the present time 
there were 526 shareholders on the register, 98 of them being 
foreigners. With regard to the accounts, be did not think it neces- 
sary to say anything until they became a working company. The 
only thing he could speak about on the present occasion was the 
progress of the undertaking, and he was pleased to state that the 
result of the work up to date was that the total length of tunnel 
completed was 6,659 lineal yards of 16-ft. tunnel, and 514 lineal 
yards of station tunnel. The work was being pushed on as 
rapidly as possible, and during last weck, and for some con- 
siderable time, they had been employing about 1,200 men. 
The last paragraph in the report told them that a contract 
for the electrical plant and equipment would shortly be placed. 
They bad hoped that they would have been able to have announced 
that day that the contract had been signed and given them the 
name of the contractors and other particulars in connection with 
the work. Unfortunately the contract had not been quite settled, 
but he might tell them that it would be signed in the course of a 
day or two, and without going into details, he might state that they 


intended to work the railway under what was called the multiple 
unit system. He was not going into detail with reference to the 
various systems of electrical railway working, but they knew that 
experience in all directions had proved that system to be the best 
for the particular work iu connection with their tratlic. They had 
lately had a very good object lesson in the result of the working of 
the Central London Railway during the last eight or nine months. 
Speaking from a long railway experience, he supposed it was about 
the only instance of a railway on a new system being opened and 
paying a very substantial dividend during the first six months of 
working. The Central London had declared a dividend of 4 per 
cent. upon their ordipary capital, and really they were in a position 
to pay more than 5 per cent., but they prudently carried a very large 
balance forward. He thought that was the best object lesson they 
could have, and they iutended to take advantage of all the 
experience that they had gained, and they hoped to be in the position 
to adopt all the latest improvements, and when the line wasopened 
they trusted its success would be quite equal to that of the Central 
London. No one more sincerely cougratulated the Central London 
and its directors on its success than did he and his colleagues, There 
was one other subject he would like to allude to, and he touched 
upon it at the last raeeting—he referred to the litigation with the 
Great Northern Railway Company. On the last occasion the matter 
was sub judice, and therefore it was not prudent for him then to go 
into details. 1t was a very peculiar action which would take 
a lot of explaining to a miscellaneous assembly, but it 
was necessary in the interests of their company that some- 
thing should be settled, and he was very glad to say that tlie action 
had been settled. The agreement which gave rise to the action 
had mutually been cancelled by the two companies, and they were 
now both of them standing strictly upon their Parliamentary rights. 
le was certain that their Parliamentary rights in the interests of 
that company were infinitely better than the agreement which was 
made—long before he had auy connection with the company—with 
the Great Northern Railway. The result, so far, had been that the 
relations between the Great Northern and themselves were never 
more friendly or more cordial than they were to-day. As they had 
to work with that company he thought that was a great point 
gained, and he hoped when they met again he would be able to 
give them more detail to show them that he was justified in stating 
that friendly working with the Great Northern Railway was not 
only to the interests of that company, but also to the interests of the 
Great Northern and City. 


Sir ALLEN SanLE, J. P, seconded the motion, and the report was 
adopted. 


General Electric Company (1900), Limited. 


THE first ordinary general mecting was held on 23rd ult., at the 
Cannon Street Hotel, Mr. Hugo Hirst presiding. 

In moving the adoption of the report, the CuritiMaN said that 
with regard to the balance-sheet which was before the shareholders, 
he could only say that if the figures were not quite in the same pro- 
portion as those they had been used to in previous years, they must 
remember the disturbances during the past year that had affected nearly 
every trade in the world, and their particular trade was no exception. 
They must also attribute any lesser rate of progress to the fact that 
the promotion of a company necessitated a large amount of work, 
both on the part of the directors and the staff of the company. 
Turning to the figures in the balance-sheet, they would notice there 
was an income from investments of 44, 401, which was really the 
income derived from investments in debentures, stocks and shares 
amounting to £39,000. Considering they got over 10 per cent. 
interest, he thought they would agree that their investments 
were sound. Their iuvestments were principally in kindred 
companies in whic they had taken an interest for the 
further development of the business. The item of free- 
holds, lands and buildings was exactly the same as last year. 
Plant and machinery coutinued in the same eflicient state, and 
during the year they had added £23,000 to that amount; cou- 
sidering the large sum of money which they had got from the 
public for the purpose of extension of the business, he did not 
think it would be thought a very large item. 416,000 out of that 
£23,000 had been spent in additions to their existing works, aud 
only £7,000 had heen expended on the new works at Witton, neat 
Birmingham. He had just returned from Witton, and he was 
pleased to say that most marvellous progress had been effected 
there during the lest few months. ‘heir new engincering works, 
which they started building only just after the flotation of the 
company, were now nearly ready; they expected to be working 
in them within the next three months, and an order fora foundry 
had just been placed. They were both buildings 300 or 400 ft. 
in length, and 150 ft. in width. It was the directors. intention not 
only to have the most modern and the most comfortable buildings 
from a manufacturing point of view, but they intended to bave 
there the very latest machinery so as to enable them to compete 
with anyone either in England or abroad. They felt sure, with 
their knowledge of the electrical business, assisted by the abilities 
of their workpeople, they would be able to compete with anyone. 
The electro-chemical works, which had recently been started, 
were well up, and were ready for the contractor. Their 
stock-in-trade was iu a very similar proportion 1o the 
turnover as in the past, and he might state that they always took 
their stock at the lowest value. They had, in fact, produced the 
protits fur the past year on exactly the same lines as before we 
flotation of the company. With respect to the item of reserve, they 
would notice they had put £18,000 to the reserve. The com pany 


had all along been in the habit of interesting their staff in i 
working of the business, and they would see that a sum of £4,8 
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had been set aside for a bonus to the managing directors and 
employés They had already allotted 685 ordinary shares to 
the various members of the staff, and they would b» allowed to 
invest more from year to year. In order to keep pace with 
the requirements made upon the company it had been found not 
only necessary to increase the turnover of every supply depart- 
ment, bat to add a new electric traction department, from which 
they hoped for good results. They looked forward with contidence 
tothe amount of work which they would be able to get to keep 
their uew works going at Witton. He might tell them that during 
the past 12 months they had been successful in getting contracts for 
the Central Electric Supply Company, St. James’s Electric Supply, 
Westminster Electric Supply, and just recently they had received 
contracts for lightiug Notting Hill and Kensington, the borough of 
Fulham and the City of Dublin. They had also received contracts 
from South America, and the Indian Government had given them 
orders for a very important plant for utilising the waterfalls in 
connection with the gunpowder and ammunition works. By the 
removal of their engineering works from Manchester they would be 
able to enlarge their telephone department, and they hoped to receive 
a part of the municipal telephone contracts. In conclusion, he said 
they looked forward with confidence to the future. 

Mr. Max Bvxo seconded the motion, and the report was unani- 
mously adopted. 


Anglo-American Telegraph Company. 


Mk. Feancts A. Bevan (chairman) presided on 2nd inst. over the 
hali-yearly meeting of the proprietors of the above company, held 
at Wiuchester House, E.C., and, in moving the adoption of the 
report, said the directors had to congratulate the shareholders upon 
the result of the half-year's working. Looking at the fact that they 
had lost the out-going German traffic, which might fairly be put at 
£27,000 a year, it was satisfactory to find that the decrease in their 
receipts, as compared with the corresponding half of 1900, was 
under £4,000. No doubt that satisfactory feature was, in some 
measure, due to the great boom that had taken place in American 
stocks, but that did not last for long, and therefore they might 
say that the increase was spread over the whole of their receipts. 
They had an increase in that very uncertain item of profits earned 
by the Minio, their repairing ship, in which there was an increase of 
£6,255, This represented a good deal of repairing work don e, and, 
in fact, the ship had been occupied more than usual. ‘I'he work had 
been inevery way satisfactorily carried out, and great credit was 
due to the captain and the crew. He was glad to say that their 
cables were in good working order, except as regarded one of the 
smallest on the other side, which might be mended any day now. 
At the same time they would not lose sight of the fact that the 1873 
and 1874 cables were getting old, and they might reasonably assume 
that the oftener they lifted the cables for repairs, the less likely 
would they be able to lift them the next time. He only mentioned 
that in connection with the renewal fund, which was very often 
attacked at those meetings. They must bear in mind that they had 
D carry out a good many repairs, and they had two rather old 
cables, and he hoped they would support the board in their policy 
of maintaining their renewal fund, which might at any time be 
considerably depleted if they had to lay one or two cables. On the 
other side there was an increase in expenses of 44, 195, chiefly 
accounted for by three items. The first was an increase in salaries. 
That was a matter almost beyond their control, because they had 
uny competitors, and the Government paid high salaries, and if 


they were to keep good and efficient men, on which the successful , 


working of the company depended, they must pay their staff good 
salaries, They had also had to pay a little more for instruments 
which required renewing, and they had an item of advertising 
which cost £600. That was carried out on the other side by their 
partners, the Western Union. They (the Western Union) thought 
it necessary to go in for a rather large advertising business, 
and asked them to join in, and they consented to give £6u0 
towards the advertising, which he hoped had come back in the 
shape of increased traffic. The result of all of it was, to reduce 
the amount for dividend by £2,366, and they carried that amount 
les forward. He might allude to the large sums of sundry 
debtors and sundry creditors in the accounts. That was quite acci- 
dental, but they always were owed a great deal of money, and 
always owed a good deal. The debis, were, however, perfectly 
good, as the Government itself was their chief debtor. In con- 
clusion, the chairman alluded to the Pekin case, in which he said 
Progress had at last been made. During the present weck the 
Court at Ronen had given a decision to the effect that the Pou yer 
Wucrtier Company should pay their company a first instalment of 
} million francs, with interest. That was a first instalment of a 
much larger sum they one day hoped to get. That decision had 
zen appealed against, and would go to the Court of Cassation, but 
ifthe company succeeded in that Court, it was positively the last 
thiug that could happen. He thought the result justified the board 
in having persevered year after year. 
- Burr seconded the motion, and it was agreed to. 


Charing Cross and Strand Electricity Supply Cor- 
Peration.—On July 24th the directors, after providing for 
"s ature and other interest and dividend on preference shares, 
eared an interim dividend at the rate of 8 per cent. per annum 
M the half-year ended June 30th, 1901, and carry forward 
1 The registers for the preference and ordinary shares will 
t um tlle payment of dividends from August 7th to August 


Crompton & Co., Limited. 
Mn. Joun Trotrer (chairman) presided on 1st inst. at Win 
chester House over the annual general meeting of the above 


company. 
In moving the adoption of the report, the CHAIRMAN said he 


could congratulate them on another successful year, although at 


first sight the success which had attended their efforts did not seem 
to be reflected in the accounts. The gross profit of £68,633 was 
very similar to the gross profit of last year, which was £66,891. 
But they knew they had done more business and employed more 
men, and had made no bad debts of any serious nature, and there- 
fore at first sight it did seem disappointing that with little more 
protit there was a very considerable increase in the expenses. They 
were prepared for a slight increase on account of the price of coal, 
and also from the fact that the salaries of the staff had been 
increased. However, they had to consider the increase of expenses 
in connection with a very large figure in the balance-sheet, viz., 
“Stock-in-trade and work in progress,” £141,232, as compared 
with £95,459 Jast year, which was an increase of £46,000. 
Although they could strike a balance of their accounts on 
a certain date, it was impossible to close the contracts, and that 
year they had a large amount of contract work which was not con- 
pleted. The policy adopted by the board was to take into account 
no estimated profits on uncompleted contracts. There was not a 
single farthing of profit taken into the accounts before them on 
work in progress, and consequently that was reflected in the 
accounts. It must be remembered that it would come into future 
accounts, and was only postponed profit. That accounted for the 
increase in the expenses, although taking actual work done the gross 
expenses were slightly down. Depreciation of plant and machinery 
was rather less, simply because they had written so much off in 
previous years. The net profit was £27,000, as against £31,000, and 
they proposed to pay a dividend at the rate of 9 per cent. for the 
six months, to write off practically the whole of the patent accounts, 
reducing it to £10, to carry forward £3,143, and provide £2,500 for 
bad and doubtful debts. Iuasmuch as their debts had only 
amounted in the past year to £500, he thought they 
had made ample provision for the coming year. Proceeding 
to deal with other figures in the accounts the chairman pointed out 
that they had iuvested £6,000 of the reserve fuud outside the 
business, and it was their purpose in due time to invest more of it 
outside the business. The plant, tools, &c., showed an increase of 
£7,000. They had been buying all the latest tools they could get, 
for they felt that competition was growing stronger in the trade, 
and they intended to do all possible to provide the best machinery 
they could tind either in the old world or the new, so as to be level 
with their competitors, aud ke able to manufacture at the cheapest 
possible price. Referring to the stock-in-trade and work in 
progress, the chairman said the board did not like to hold much 
manufactured stock, and they had adhered to that p licy in spite 
of pressure from their mauagera, whom they were always urging to 
turn out work quicker and quicker. Their managers impressed on 
them that if they could hold a larger stock it would act as a buffer 
between them aud the demands of the business, but the board felt 
that the balance was igaiust holding large stocks, for in a short time a 
large stock might become obsolete. The manufactured stock, there- 
fore, was about the same as last year, but there was an increase of 
46,000 in the raw material they held, which was necessary on 
account of the greater number of men emploved. Tuey had adopted 
the most stringent measures to satisfy themselves that the stock 
was what it was represented to be, and with revard to their running 
contracts they were satisfied that without a single exception they 
were likely to realise a profit in due course. Coming to the Chelms- 
ford Electric Lighting Company, there bad been an increase in 


.tbat item from £38,000 to £43,400, but he was happy to say that 


they had practically completed what they had been trying to do for 
a considerable number of years— viz, to absolutely start the concern 
on its own basis, and separate it completely from the works of 
Crompton & Co. The question was whether the money spent had been 
too great. The capacity of the Electric Light Company was 1,651 KW., 
and he had taken the figures of eight companies of asimilar capacity 
and compared them. The result was that whereas the capital 
expenditure per kilowatt for Chelmsford was £74, the average 
for the eight companies was £104. The average expenditure for 
the eight companies per lamp was £3 9s. 7d., and the expenditure 
of Chelmsford had been £3 43. The expenditure had resulted in a 
considerable expausion of business, aud he looked for a further 
increase that ycar, and also for satisfactory profits. In conclusion, 
he pointed out that in four years they had reduced the item for 
patents in the balance-shect from £13,400 to £10; had entirely 
wiped out the cooking aud heating item, and had reduced the item 
for goodwill from 430,000 to £10,000. He hoped some day to 
wipe the last item out altogether. da 

Lieut.-Col. C&oMrTON, in secondiag the motion, referred with 
satisfaction to the way in which he found the affairs of the company 
carried on during his absence in South Africa. He had read about 
the decadence of English manufacturing supremacy, but a recent 
visit to Germany had convinced him that Crompton's had nothing 
to learn either as to the Germau methods of work, or the way they 
treated their employés. The report was adopted. 


Edison aud Swan United Electric Light Company, 


Mason FLOOD PaGE presided at the eighteenth orJinary general 
meeting of this company, held last Friday at Cannon street Hotel. 
The notice convening the meetiug having been read by Mr. Gover 
(secretary and general manager), 

The CHAIRMAN said that the report had been circulated, and unless 
any shareholder wished it read they would take it as read. (A 
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SHAREHOLDEB: Had enough of it!) He was aure that every pro- 
prietor in the room regretted very much indeed that Mr. 
Forbes, who had been the chairman and bad presided over every 
meeting since the institution of the company, was not there to 
preside | 
Colonel Stroup: May I ask whether he is in this building now 
and presiding at the Chatham and Dover Railway meeting ? ` 
The CHAIRMAN said that Mr. Forbes had written a letter, 
which had been received since they arrived in the building, 
expressing his regret that he was in another room presiding 
at another meeting. Major Page said that he was sure 
that if the shareholders regretted it, there was nobody in 
the room who had anything like as much cause for 
regret as he had. He was presiding at the earnest request of 
his colleagues. They were a headless body, and his position was 
one, of course, in which he could not speak to them with the 
authority of a chairman; and, moreover, at the end of the meeting, he 
would no longer be a memberof the board. (Criesof Hear! hear !!”) 
He therefore asked that they would endeavour toplace themselves in 
his position—a man undertaking a task which did not fall within 
the range of his ordinary duties—and he asked for such considera- 
tion and forbearance as they were able to give him. Taking the 
report according to the sections, No. 1 spoke for itself, No. 2 simply 
showed the amount of money carried to net revenue, and that 
nearly the whole of it had been absorbed in payment of interest 
and debenture stock. Then they came to Clause 3, which they had 
probably read. It was just the ordinary position in which most 
companies, or many companies, were at that moment involved. 
They (the board) stated that competition had been very keen, that 
prices had been higher, that business had been smaller—hence the 
difficulty, the fact that the revenue was diminished. Since the 
expiry of their patents great competition at greatly reduced prices 
had been going on. There had been a constant changein the article 
which they had had to manufacture. The engineers forced upon 
the lamp makers without due consideration the change from low to 
high voltage, and high-voltage lamps were much more difficult and 
expensive to make, and did not last so long ; and other improve- 
ments in holders and fittings and other things had made the posi- 
tion of the company extremely difficult. He was, however, 
glad to be able to state that they had very greatly im- 
proved the high-voltage lamp. They had two factories 
working, the one at Newcastle and the other at Ponders End, 
practically in competition, and the result was that they had 
a cheaper and better lamp. Now, in addition to that loss on trade, 
they had been in a transition state in the fittings department which 
had rendered it very difficult, chanving over from one manager to 
another. The profit and loss account showed that the trade last 
year was £285,607, whereas this year it had been only £235,433. 
That was a very serious loss in trade, but those who went back and 
examined the fluctuations of the business of the company could 
hardly be surprised. He had taken out of former balance-sheets the 
fluctuations which took place a few years ago, just at the expiration 
of the patents. In 1893 the sales of lamps and fittings amounted to 
£183,611; in 1894 they fell to £131,250; in 1895 they again fell 
to £114,890, so that in two years there was a loss in trade of 
£68,751. The trade went up again a little in 1896 to £128,101, and 
in 1897 it improved a little more, but even then it was some 
thousands of pounds below what it had been five years previous. 
The moral to draw from that was, first, that the fluctuation had 
proved to be common, they were accustomed to it, and in addition 
to that they had recovered the business, and he firmly and strongly 
believed that they would recover it again. The public had not lost faith 
in the name, nor in Mr. Swan (hear! hear !!) personally. Mr. Swan 
would directly tell them of improvements which he was going 
to make. They had begun the year well in this way: for a long 
time past they had been passed over by the Admiralty, because of 
price, but recently they sent the company an urgent order for 
100,000 lamps, and asked how many they could deliver. They were 
probably the only company in the world who could have delivered 
immediately—they did not use the ordinary lamp—15,000 were 
delivered immediately, and they got the order for 100,000. From 
that fact he asked them to draw that there were certain changes 
which they had to make, and when the board was reconstituted they 
would find that & great deal of work had been under consideration 
already which they would have to deal with—changes in price and 
cost of distribution. Of necessity that had been postponed, but he 
wanted them to take to heart that he believed it to be absolutely 
and literally true that there was no reason for despair nor for alarm. 
They had gone through it before and recovered, and they were sure 
that they would do it agaia. In regard to Clause 4, at the last 
meeting of shareholdera the chairman announced that a new 
manager had been appointed to the fittings department, and Mr. 
Forbes spoke as followa:—''Our fittings business is developing 
rapidly and has outgrown the machinery ready for it, and I 
am not sure that it has not already outgrown the brains that 
have conducted it. We have reconstituted the whole affair, 
and under an engineer of ability and reputation; he has 
accepted the office with a declaration that he is perfectly 
satisfied that this is a business out of which we may make 
very large profits in future.” When that gentleman got 


to work—although Mr. Forbes announced it at the last meeting. 


Mr. Joyce, the gentleman in question, did not take the position for 
some months afterwards—he found the fittings factory not at all 
in good order. He devoted a long time towards trying to get 
it into order, and after frequent mectings with the directors, 
he overhauled and examined the whole stock, stores, and 
everything that was in that factory, and during that 
investigation, to their immense surprise, he found that in the 

past, work which had bean completed, was carried forward as 
work in hand, and as a good asset. He would ask them 
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to deal with the amount later on. They would find it written on 
the other side of the account that the work came to £14,772, which 
ought to have appeared in previous accounts, from which it wag 
excluded. Clause 6 referred to the time when the company 
absorbed the Manchester Edison & Swan Company and took over 
the Broadheath factory. It was a very small business when they 
took it over. They tried to develop it, and could not make a profit 


on it. It was mixed up with the Altrincham Company, and was 
under the same roof. ‘They came to the conclusion that it ought to 
be closed. 


It was an inheritance which they received from the 
Manchester Company. They were obliged to absorb the Man- 
chester Company, for it had the right to use their name and manu- 
facture lamps, and might have put its name on lamps which were 
not this company's at all, and sold them as Edison & Swan 
lamps. It was a matter of absolute necessity that it should be 
absorbed, or it would have cut into their lamp business 
The chairman then read Clauses 5 and 7, and discussed them 
together. No shareholder could have been more astonished than 
the directors were when they found those facts. As soon as they 
found them, without concealment, without hiding anything, they 
had revealed them to the shareholders in their full nakedness. 
Shareholders asked how it came about. He could only say this. 
If they would only refer to the chairman’s speech of last year again 
they would find that he spoke as follows: — He referred to the very 
large number of articles that were made in their factories, 
amounting to five, six or seven millions a year, and he said: “Our 
business is one made up of very small elements, but coming up in 
the aggregate to a very serious matter in respect to the stock we 
have on haud. We came to the conclusion that we should close the 
year, after a stocktaking in the month of June, of a more serious 
nature than heretofore, which would put us into something like 
absolute knowledge as to whether the stock was of the extent and 
value shown in the books. I may remark that we have ascer- 
tained since the accounts were stated that the stock is really £6,000 
at least more valuable than it is credited as being." The chairman 
(Mr. Forbes) went on and said that it made one anxious when such 
a large sum was carried forward represented by an enormous variety 
of articles more or less purchaseable, but so far as human intelligence 
and application could help them, he thought he could assure them 
that that was a sound asset. Major Page said he did not believe 
there was a single person in the world who disbelieved Mr. Forbes 
when he stated that was the result. That he was justified, he 
(the speaker, would show the care Mr. Forbes had taken in the 
matter (laughter). Quoting again: The auditors have been con- 
sulted in this matter, and have always taken a great part in it, and 
you will see that we are acting in accordance with them. We have, 
however, taken stock, and we have every reason to believe that the 
account is well within the saleable value, &c.“ That the board had now 
found out otherwise, and told the shareholders, was probably their 
chief fault ‘laughter, and ‘ Ought to have been found out before !"). 
Well, all he could say was, when they had a chairman of the com- 
pany, who had been chairman from the commencement, one of the 
best known men in London, all he could say was that they could 
not go behind him. They had found this out, and they had 
revcaled it to Mr. Forbes, and they could only express their 
intense regret that it was so, but it was not possible for them to 
alter the tigures. The figures remained, and it was a fortunate 
thing that they had reserve sufficient to deal with the position. 
The chairman proceeded to enter into various other mattera, when 
he was interrupted by 

Mr. Lea Sur, who objected to so much time being taken up by 
a lengthy speech. The report was bad; they could not make it any 
better. He wanted to know what they proposed for the future. His 
remarks were received with mixed feelings of approval and dissent 
from other shareholders, but 

The CHAIRMAN said that the shareholders were entitled to know. 
However, he would not go into these other figures, but would come 
to the last expression in the report, which wasthatthe directors had 
placed before the shareholders fully and unreservedly the result of 
the special examination which had occupied them for several 
months. In expressing their sincere regret at those unexpected 
results, they said that they were of opinion that the business, if 
properly conducted, was good, and there was every reason for 
believing that ehanges would set matters right again. He had 
already told them of the fluctuations that had existed in the 
business. Now he went on to say that the new directors would find 
that much progress had been made towards certain changes in policy 
and organisation which had been delayed pending their joining the 
board and taking them into consideration. It was hardly for bim 
to dwell upon the future, but what he could tell them with reference 
to the past was that in the year 1884, when the company 
was constituted, the assets of the company were placed down 
as £75,000, plus the patents. They now stand on the books at 
over £550,000, and they had distributed over £528,000 in dividends. 
They had distributed to the shareholders too much money. If they 
had, instead of distributing £528,000 to the shareholders, crowded 
into very short period—because the first five years there was n0 
dividend at all—they would have put more to reserve, and to-day 
this would have been a much less important thing. This he was 
confident of, that if the cost of manufacture and distribution was 
reduced—it was well within the range of possibility —it would lead 
to very large sales. He believed that with the reductions and 
changes the company was in a sounder position than it had been 
for years. He declined to acknowledge in any way that the com 
pany was a failure. Its record was good. (A Voice: "By good 
management!") What were the board responsible for? If they 
wanted to know where they had failed, it was that they were 
responsible for the selection of the men who had to carry out the 


work, and there they had failed. They confessed that they bad 
failed there. After that, he left the board with thel feeling thst 
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the company was in a sound atate. The directors held between 
them very nearly £50,000. No director had ever sold ashare. He 
was not going to part with his shares now. He then formally 
mored the adoption of the report. 

Mr. J. WILSON Sway, F. R. S., rising to second the motion, said 
he thought it was not necessary for him to say anything further as 
to the report itself. Major Page had gone very fully into that, and 
explained how it was that such an unsatisfactory record of the 
year's working had to be presented to them, but he did feel that he 
could endorse all that has been said as to the essential soundness of 
the company. There was every reason to hope that “ with good 
management " the company could be carried on ina highly profit- 
able way. The part that he himself had taken in the company's 
affairs bad been somewhat exceptional. He had taken chiefly a 
technical part in connection with the lamp manufactory. Of 
course he alsoshared with the other directors full responsibility for 
the general management, but beyond that he had had additional 
responsibility thrown upon bim in the technical department. He 
had tried, and he was sure not quite unsuccessfully, to improve and 
cheapen the lamp. At this momeat there were being carried out 
several very important improvements, which would have the effect 
of further reducing materially the cost price of the lamp and at the 
same time of greatly improving its efficiency, therefore their power 
of expanding their business so far as lamp manufacturiug went 
was on the point of being greatly increased. That result 
was anticipated with much  confidence—so much, in fact, 
that already extensive preparations had been made to 
enable increased demand to be promptly met. He expected 
that they would improve their position by those changes, 
snd more especially in connection with the high-voltage lamp 
referred to by Major Page. As to lamps of high voltage, there had 
been some question as to the quality of their efficiency as compared 
with low-voltage lamps. There was recently a Board of Trade 
injury at which the question was raised. That inquiry was 
attended with conflicting evidence. Whatever the changes might 
be, it was certhin that when the improvements had been carried out 
there would no longer be any question as to the high-voltage lamps 
being fully equal in efficiency to lamps of lower voltage. As arcsult 
of those improvements and extensions of the works, they had a full 
right to expect a large increase in the most profitable branch of 
their business, 

Col. Stroup asked whether the auditors went over the stock-in- 
trade, which was the life or death of a company like this. He 
maintained that the dealing with the Altrincham Company, which 
had £40,000 A " shares in 1898, was a dead loss to this company. 
Tost company had a seat on the Ediswan board. It was given to a 
very clever man, he believed; he was very ill, but was he alive 
till? The auditors might say that they had nothing to do with such 
affairs as the company had experienced, but judges had ruled other- 
wie. The loss of the company was through the directors being 
supine. The word “supine” in Latin meant “lying on your back 
and looking up to the stars." If that was so he could not wonderat 
the loss of £110,000 to £120,000. 

Mr. Lea SwrrH said that the very worst point in the whole 
balance-sheet had not been brought out at all in the chairman's 
speech. Here, for the first time, they were told that they owed 
this company £20,000 for goods. There were debentures since 1899, 
And for the first time they heard something about it from the auditors 
who said that the interest was still outstanding. There was not a 
word about that in the report. That was the worst point in the 
whole thing. He bad great confidence in the Ediswan Company. 
He was glad that Mr. Swan bad such a reception, and he deeply 
regretted his position. Directors when they came on to a company 
like this ought to work. He would like to know how many 
times Mr. Forbes had been to the factories. He was the best chair- 
man fora public meeting that he had ever met, but he was not a 
bard working business man. The past ought to be buried, but he 
thought they ought to have good sound business men on the board, 
and he hoped that if those remaining were not so, that they would 
yet retire. 

Mr. SarcHELL said that the dividend declared in March ought 
never to have been paid. He referred to the careless management 
of the Company. He had been a business mau for over 50 years, 
and was accustomed to take stock. If he took stock one year aud 
found a mistake of thousands of pounds, he should blame himself 
or those under him. He thought that the directors could not have 
Properly looked into the matter of the value of the stock. There 
Were two gentlemen proposed to come on to the board. Had they 
any knowledge of the business, or were they merely guinea pigs? 
What did they propose to do? What remuneration bad the direc- 
tors received for their mis-direction? The accounts lumped the 
amount with other items. He paid £3 for his shares, which were 
how worth 10s. or less. 

Mr. Lonnam asked whether, when the directors paid the March 
dividend, they were aware that they were not earning it? 

The CHAIRMAN, replying to Mr. Lea Smith’s reference to the 
Altrincham Company, said that the position was as follows :—The 
Ediswan Company inherited that company; it owned the greater 
part of it. The directors of both companies were the same. Since 
m report had been printed there had been a further issue of 

ebentures, making a total of £25,000. It was quite true that goods 
applied had not been paid for in cash, but the goods, plus the 
righ that had not been paid, amounted to £20,000. Acting under 
E solicitor's advice, it was intended almost direct] y to issue more 
“ares and a corresponding number of debentures, so that that com- 
n would hold then £32,000 in debentures in addition to the 
: 000 shares, They believed that to be an admirably good 

Vet. The company had turned the corner, and was paying a small 
Profit. £32,000 4 per cent. debentures in the Altrincham Company 
was a gilt-edged security which could be easily realised. It would 


have been realised earlier but for the rise in coal. With reference 
to the attendances of the board, there had been 32 board and com- 
mittee meetings since January last, and they bad been working just 
as hard as if it had been their own private business. The stocks 
had not come up to the value placed upon them, but when they said 
that the directors were responsible for that, they might not have 
seen one of the most important judgments ever delivered in the 
House of Lords in that day's Times. It said that directors were 
entitled to rest in the belief that those they were employing were 
doing their work properly. They were not expected to turn them- 
selves into auditors or go down to the factories to see that the 
work 

Mr. Lea Suita: But you said just now that you had failed 
because you had not got the proper pcople to work for you! 

The CHAIRMAN, continuing, said that those who knew the qualifica- 
tions of the gentlemen coming forward for election would speak as 
to that point. 

Mr. LORRAIN, referring to statements which had appeared in the 
electrical press to the effect that this state of affairs had been 
common property for some time past, said it was clear from the 
fall in the shares that it had been known. 

The CHAIRMAN said that shareholders holding a fourth of the 
"A" shares formed themselves into a committee, and asked the 
board to have an extraordinary meeting. The directors thought it 
better to wait until the annual meeting. The deputation asked for 
certain seats on the board, and he ventured to suggest that it was 
not desirable to have a committee, as one-fourth of the shareholders 
of the compauy already constituted such committee. 

At this point the adoption of the report was put to the meeting 
and carried, but many shareholders did not appear to observe that 
the motion was put at all until they found it had been passed. 

Mr. CoLE spoke as to the work of the committee. About three 
months ago they saw the thing was going from bad to worse, and 
that it was time to stop it. He did not know what things would 
have been by this time if they had not come in then and stopped it. 
The committee had not sold a single share. The speaker then 
explained that the two new directors were men of great business 
capacity. Mr. Wolfenden was a large Lancashire manufacturer 
who had made his fortune, and his business was one of the com- 
panies taken over by the Fine Cotton Spinners’ Association. He 
had had large experieuce with different companies where machinery 
and factories were the predominant feature. Mr. Ellice Clark 
three years ago took the chairmanship of a company with a loss of 
£9,000 to £10,000. Last year it showed a profit of £6,500. 

Mr. Lorrain said that the general opinion of the electrical pro- 
fession was that as lo: g as the company remained in the present 
hands, it was impossible to do any good. 

The two new directors were then unanimously elected. 

À discussion now arose as to the re-election of the auditors, and 
many shareholders gave unmistakable signs of desiring a change, but 
after the meeting had heard brief statements made by Mr. LEA 
SMITH and Mr. WELTON (the auditor), the firm of Welton, Jones and 
Co. was re-elected with only two dissentients. It was said that the 
articles required the auditors to accept the statements of managers 
as to stock, and Mr. Welton said that as auditors it was not their 
duty for the fee paid, to go down to the factories and examine and 
value all the stock. Mr. Lea Smith thought that in future the 
auditors should protect themselves by saying that the stock valuation 
was accepted on the certificate of the officials. 

The meeting broke up without the usual courtesies. 


The Metropolitan Railway Company and Electrie 
/ Traction. 


THE half-yearly meeting of the shareholders of the Metropolitan 
Railway Company was held on 26th ult. at the Cannon Street Hotel, 
when Col. MELLOR, who presided in the absence, through illness, of 
the chairman of the company, Mr. Bell, devoted & considerable 
portion of his speech in proposing the adoption of the report, to 
the question of electric traction. After stating that the opening of 
the Central London Railway had last half-year taken away £42,000 
worth of traffic from them, he said that, as business men, the directors 
recognised that, under the circumstances, they must set their house 
in order, and that quickly, in order to meet the competition with which 
they were faced. "They all recognised that it was in the direction of 
electric traction that they had to look for the restoration of the traffic 
and of the earning capacity of the railway. It was there they had 
been attacked as though they were the obstacle aud the hiudrance 
to the immediate prosecution of that most important work. They 
were the last people who should have been blamed for the delay. No 
body of men could have been more arxious to push furward that work. 
They felt strongly how their property was being injured by the 
Central London. Their neighbours and partners in adversity, the 
District Company, were as anxious as they were about this matter. 
They were being hit, though not so severely as they were, by the 
Central London competition. They were united together haud and 
glove in their determination to push the business through. They each 
appointed an electrical engineer as their advisiug expert. “They 
appointed Mr. Thomas Parker, the electrical engineer who planned 
and constructed the Liverpool Overhead Railway, which had been 
from the first a most successful electric railway. The District Com- 
pany appointed Sir William Preece, until lately the Government 
electrician of the Post and Telegraph Departments. These gentle- 
men drew up a skeleton specification, and thcy advertised for 
tenders. They had nine tenders sent in from the most eminent 
electrical engineering firms in the United Kingdom, on the Con- 
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tinent, and in America. Those tenders were submitted to a search- 
ing examination by their experts, and they reported that the tender 
of one firm, that of Messrs. Ganz & Co., of Buda-Pesth, stood out 
from all the rest by reason of its combined simplicity and economy. 
They considered that so important, that they despatched the two 
electrical engineers to make a thorough examination of the system 
on the spot, and report upon it fully. They did so, and their report 
was entirely favourable. It was evident from the report that the 
Ganz system possessed features of such novelty and importance, 
that it amounted practically to a new departure in electric traction. 
He ought to have mentioned that at the commencement of their 
negotiations in the business they appointed a Joint Electrical 
Traction Committee, representing the two companies, and so eatis- 
fied were the Committee with that report, that they passed a reso- 
lution recommending their respective boards to address a joint 
letter to Messrs. Ganz & Co., accepting their tender, subject to the 
approval of their system by the Board of Trade, and to certain 
other conditions to be formulated by their electrical advisers. Eventu- 
ally, in the month of March last, a joint letter was agreed upon by 
the boards of the two companies, and sent to Ganz & Co., as stated 
in tbe report. Up to that time the two companies had worked 
together in perfect harmony for the prosecution of the object they 
both had at heart. Put about that time a new influence appeared 
to be at work in the Councils of the District Company. 
A group of American capitalists, with Mr. Yerkes, of Chicago, at 
their head, came forward and offered to tind a million sterling, if a 
new company, to be called the District Electric Traction Com- 
pany,’ might have the contract for equipping the District Company 
with its electric installation. They were asked to and did meet 
those gentlemen with the chairman of the District Company, but 
that meeting came to an end, after some discussion, in consequence 
of a statement being made by them that they would not have the 
Ganz system on any consideration, and further than that when they 
were before the Committee of the House of Commons two or three 
weeks ago, Mr. Yerkes told the Committee “he would not put a 
dollar in the Ganz system." What were they to think of the 
mental attitude of men who professed to be leaders in scientific and 
industrial progress, who could express themselves in these narrow 
and contemptuous terms of a system which the distinguished elec- 
trical engineers of the two companies declared to be in advance of 
any system of electric traction at present existing either in this 
country or in America? He (Col. Mellor asked the House of 
Commons Committee, when giving bis evidence, what would be 
thought of a man who in these days came before them and said 
that because he was transmitting telegraphic messages successfully 
by means of wire, on no consideration“ would he listen to a pro- 
posal for wireless telegraphy. He said then, and he ventured to 
tell that meeting, that it was idle to attempt to arrest the progresa 
of electrical discoveries and inventions. If that new method of 
Messrs. Ganz & Co. was what their experts say it was, then it was 
destined to render valueless millions of dollars’ worth of electrical 
plaut both in this country, and especially in America, and there 
were not wanting signs that a determined effort would be made by 
interested companies who commanded immense wealth to stitle 
and strangle this new departure in electrical engineering. 
Ata meeting of the Joint Traction Committee held on April 25th, 
Mr. Forbes mentioned for the first time that his company had 
decided not to use the Ganz system outside the Circle, that he was 
only committed to the Ganz system so far as the Inner Circle was 
concerned, that he considered he had a perfectly free haud as to the 
system they should adopt outside tbe Circle, and further, and that 
was the crux of the whole matter, whatever system he used outside 
the Cirele he should certainly continue over his portion of the 
Circle so as to extend it continuously to the Mansion House. He 
begged them to mark the effect of that. The Circle was 13 miles 
in length. Of that the Metropolitan Company owned seven, the 
District four miles, and the remaining two miles were joint property. 
If Mr. Forbes took his American system over his four miles, he 
made it absolutely impossible for them to apply the Ganz system 
over the other part of the Circle, because they must have one and 
the same system all over the Circle. It was that they protested 
against. He could not tell them how much he and his colleagues 
onthe Metropolitan Board deplored that action of the District 
Company. They had been getting on so well with them, working 
in such complete harmony with them for the rapid prosecution of 
that most important enterprise, that this announcement of the 
change of front on the part of the District Company—for it 
amounted to no less—came upon them like a bolt from 
the blue. They did all they could to induce them to stay 
their hand. They pointed out the effect it would have 
in preventing both of them from keeping faith with the 
publie, and he himself pointed out that both the electrical 
engineers adhered to every word in their report. They even offered 
to do what they could to assist the District Company to raise the 
necessary funds, independent of this American combination. But 
it was all of no use, and when they applied to Parliament for 
powers to force their system upon them they fell bound to oppose 
them. He was careful to tell the Parliamentary Committee tbat 
they had not the slightest wish to defeat the District Bill, all they 
asked was that they should not be compelled to adopt a system, of 
which they knew nothing, when they were practically committed to 
a system which the District Company's engineer, as well as the 
Metropolitan, had told them was the best and was the most advanced 
which had yet come before the public. He asked for an independeut 
tribunal which should inquire into and settle the system which 
should be adopted by both companies, aud that tribunal, he was 
glad to say, they had got. He wished them to distinctly under- 
stand that that board had no interest, direct or indirect, in the 
Ganz system. He asked, as a man of business and commonsense 
appealing to men of business and commonsense, were they right or 


2 
wrong in seeking to et an authoritative decision as to the merits of 
the two systems? To that question there could only be one answer, 
There was another most important factor in that business which 
materially concerned the shareholders and demanded their 
careful consideration, and it was a factor, he need 
scarcely say, which had received tbe anxious and careful con- 
sideration of their board—he meant the cost of the installation. 
The Gauz system required uo sub-stations with moving machinery, 
thereby saving about £150,000 in capital outlay, and about £10,000 
a year in annual up-kcep. In fact, they were advised that the total 
cost of the Ganz system would be at least 30 to 40 per cent. less 
than that of the American Syndicate. Whatever the decision of 
the tribunal might be, they should loyally accept it, and at once go 
to work with their neighbour to carry it into effect, and he hoped 
and trusted that. they would do the same. In the meantime they 


were proceeding with their power house at Neasden, so little or no 
further delay need ensue. 


The report was adopted. 


Central London Railway Company. 


THe report of the directors for the half-year ended June 30th 
last, submitted to the meeting held yesterday, 8th inst. (our 
account of which is held over), states that the amount 
expended on capital account was £22,576. The revenue 
receipts from all sources amounted to £164,823. The working 
expenses amounted to £90,267, being 54°77 per cent. of the reccipts, 
leaving a balance of £74,556. The traffic has made steady and satis- 
factory progress during the half-year, the average earnings per train 
mile being 58. 128d., as compared with 4s. 10 25d. in the previous 
five months, whilst the working expenses were 35d. per train mile 
less than previously. The number of passengers carried since the 
opeuing of the railway is as follows:—Five months ending 
December 31st, 1900, 14,916,922; half-year ending June 30th, 1901, 
20,255,731) — the total number carried being 35,302,661. — Including 
the balance of £3,527 brought forward, the net revenue account 
shows a total of £79,497, aud after providing for interest on the 
debenture stock, there remaius an available balance of £65,533. The 
directors recommend that out of this sum an interim dividend of 
4 per cent. per annum be declared at the following rates of distri- 
bution: Undivided ordinary stock at the rate of 4 per cent. per 
annum, preferred ordinary stock at the rate of 4 per cent. per annum. 
The result of the half-year's working is sufficient to pay dividend at 
the rate of 4 per ceut. per annum on all classes of capital stock, but, 
under the company's Acts, the dividend on the deferred ordinary 
stock is not payable until the result of the working of the year 
ending December 31st has been ascertained. It is, therefore, pro- 
posed that a sum of £0,899, part of the general balance of £18,432, 
should be carried to a dividend suspense account (divided stock), 
which will be dealt with at the end of the year. The company s Bil, 
which was approved by the proprietors at the special mecting 
held on February 13th last, has been divided into two Bills - 
(No. 1) providing for an extension of the line to Liverpool Street, 
with a loop at that point and at Sbepherd’s Bush, and to authorise 
the raising of £400,000 share capital with the usual borrowing 
powers; No. 2) providing for the acquisition of land to enable the 
compauy to construct additional lifts at Shepherd’s Bush Station, 
also to authorise the raising of £150,000 share capital, with borrow- 
ing powers. No. 1 Bill has been before the Joint Committee of both 
Houses of Parliament on Underground Railways, who have recently 
issued their report. This Bill will not be proceeded with this 
session, but No. 2 Bill is unopposed, and is now waiting the Royal 
assent. The Committee appointed by the Board of Trade to inquire 
into the complaints as to vibration, have taken evidence, and are 
now waiting the result of experiments about to be made by the 
company before making their final report. Of the company’s 4 pet 
cent. debenture stock, amounting to £576,0C0, the sum of £698,201 
has been issued, including the amount due to the Electric Traction 
Company under the terms of their contract. In accordance with 
tne resolution of the proprietors passed at the special mectiug held 
on February 13th last. the company’s shares we e converted into 
stock as from June 14th last. and the various stocks are now quoted 
on the Stock Exchange. With regard to the service of electric 
trams between Sbepherd's Bush, Kew Bridge and Acton, and the 
extensions to Southall and Hounslow, the directors state that there 
is little doubt that the improved facilities thus afforded will largely 
increase the traffic of this company's railway. The auditors’ certi 
cate contains the following: — Having regard to the machinery 
employed in the working of the railway, it will be desirable at end 
of this year to establish a fund for depreciation of working stock, 
machinery and permanent way.” 


La Capital Traction and Electric Company, Buenos 
Ayres. 


THE report for the year 1900 shows a balance of profit amounting 
to £18,321, which represents the protit of the Traction Company 
derived from the direct working of the lines of the La Capital 
Tramways Company, Limited. The Cordoba Light and Power 
Company's accounts show a balance of profit available for dividend 
amounting to £11,738 (of which £8,547 corresponds to the year 
1900, and the remainder was brought forward from 1899). AS the 
Traction Company owns all but 3 per cent. of the preference stock 
of the Cordoba Company, and the full dividend on that stock 
requires £12,000, more than £11,000 of the balance stated above 
corresponds to the Traction Company's holding, which would make 
the total available for dividends up to £29,500. The balances of 
profit for 1900 have been arrived at after writing off from pre- 
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liminary expenses and expenditure on supervision of construction, 
and in connection with the purchase of materials required for 
construction, sums amounting to £3,031 from the Traction Com- 
pany's earnings, and £486 from the earnings of the Cordoba 
Company. The La Capital Tramwaya Company’s accounts show a 
talance of profit brought forward from 1899 amounting to £13,528, 
which, with a sum of £515 realised from the horse renewal fund in 
iy, makes a total of £14,013. The directora recommend the 

vment of the 5 per cent. cnmulative dividend (less tax) on the 
preferred shares from date of issuc to September 30th, 1900. 


British Columbia Electric Railway Company. 


Tur report for the ycar to March 31st last states that for the 
purpose of raising funds to mect liabilities already incurred, and to 
provide for further extensions and improvements, the balance of 
the unissued preference share capital of the company—viz., 6,400 
preference shares of £10 cach—was recently offered for subscription. 
The shares were all applied for, and were allotted on May 3rd, 
1901, since which date they bave been fully paid up. The gross 
receipts for the year were $496,796, showing an increase over the 
preceding year of $46,174; the working expenses were $297,565, an 
increase of $43,445; the net earnings being $199,231, or $2,729 in 
excess of last year. The net profit for the year, after deducting 
London office expenditure, was £37,553, including £132 brought 
forward. After mecting debenture interest and the interim divi- 
dends, the sum of £19,103 was available for distribution and 
reserves. The directors have decided to write £1,218 off preliminary 
expenses, to recommend a final dividend on the ordinary shares of 
2 per cent., making 4 per cent. for the year, and to transfer £5,000 
to capital amortization account, and 45, COO to reserve for deprecia- 
tion, carry ing forward £64. 


Chili Telephone Company. 
Tue directors’ report to March 31st, 1901, reads as follows: — 


The hoard submits to the shareholders its twelfth annual report and accounts 
of the company to March 31st, 1901, duly audited. The aggregate number of 
sohseribers at all centres at the end of the year was 4,723 as compared with 
1,513 at the beginning, or a gain of 110 for the year. The gross revenue in Chiti 
itom all sources was :— 


In 1900-1901 .. 2 683,170 
In 1899-1900 ee oo 651,436 
Au increase of. so 31,731 
The expenditure in Chili was: — 
In 1900-1901 oe . . coe ee 347,413 
In 1899-1900 ee ee ee os ee 364,519 


A decrease of .. as 817, 136 


The net income in Chili from all sources was :— 


In 1900-1901. oe vs oe e 335,757 
In 1899-1900 oe ° ee ee 286,857 


An increase of 48,870 

The average rate of exchange for the year was 16'654., as compared with 15°17. 
in the previous year, giving an increase for the year of 148d. Converted into 
sterling at there rates, the figures given in the preceding paragraph are :— 


In 1900-1901 ee ae ee ee 423,290 
In 1893-: 900 ee oe ee ee ee 18,130 
An increase of. ics £5,160 


The liqaid assets and liabilities in Chili on March 81st, 1901, were valued at 
lid. the current rate of exchange on that day, as compared with 164d. at which 
they were valued on the corre-ponding date of the previous year. The increase 
in the value of the liquid assets over liabilities in Chili due to this rise in ex- 
change amounts to £800, which has been carried to reserve. The balance to 
the credit of the revenue account, including £1,603 broucht from the previous 
sear, is £18,579, of which 45,199 has been carried to reserve for depreciation 
an] renewals, The directors recommend the payment of a dividend of 5s. yer 
a free of incame-tax, being at the rate of 5 per cent. per annum, absorbing 
111/40 and leaving a balance of £2,640 to be carried forward. During the year 
the cap.tal outlay in sterling was £459, and the total mileage was :— 


Miles. Yds. 


On March 31st, 1901 .. - .. R,591 518 
On March 3lst, 1900 .. 8,293 890 
An increase of Peu d 202 1,318 


0 s remane with the articles of association, Mr. Frank W. Jones retires from 
w ^nt] of directors, and being eligible, offers himself for re-election. ‘The 
nor, Mr. Thomas A, Welton, also retires and offers himself for re-c!ection. 


— — — 


The twelfth ordinary general meeting of the proprietors of this 
"npauy was held on 2nd inst. at Winchester House, Mr. George 
cith presiding. 
: In proposing the adoption of the report, the CHaikMAN said the 
‘usluess of the company during the past year had been working 
‘ery favourably, aud the figures shown in the balance-sheet were a 
dm Improvement on those of the preceding year, and he thought 
155 Were the best the directors had ever been able to place before 
$ A : The gross revenue fur Chili for the year amounted to 
tee an increase of $31,734. The total expenditure 
the ed $347,413, a decrease of $17,136. During the past two years 
i revenne of the company bad been steadily increasing, while at 
s "n time the expenses had been reduced. He thought that 
Pa Was a matter for congratulation, and showed the eflicient 
avem, dich the business of the company was conducted. The 
15 mi Tate of exchange for the year was 16:65d., as compared with 
175 m the previous year. The net profit for the year amounted 
4,290, showing an increase for the year of £5,160, It would be 


noticed in the revenue account that the item of income-tax showed 
& rather big increase, which was caused by the higber rate which 
had been charged. Taking everything into account, the net result 
was £18,879, but of that £5,199 had been placed to the reserve 
account, and the proposed dividend amounted to £11,000, being at 
the rate of 5 per cent. on the ordinary shares free from income-tax. 
Last year the dividend was 4 per cent. The balance remaining, 
£2,630, which included £1,0)3 brought forward from last year, 
would be carried to the next account. This increase showed an all 
round improvement, and he hoped it would be considered very 
satisfactory. During the past year considerable extensions and 
improvements had been made to the company's lines. The Central 
Exchange at Chili had sent them a large number of subscribers, and 
in order to maintain the increase in the service there, they had 
ordered a new up-to-date switchboard, and expected to have it in 
working during the current year. In conclusion, he said he thought 
they might feel very satisfied with their position, and during the 
current year the business so far as it had gone continued to progress 
favourably. 

Mr. Frank JoNES seconded the motion and the report was 


adopted. 
A dividend of 5 per cent. per share was afterwards declared. 


Liverpool Overhead Railway Company. 
THE directors’ report to come before the meeting to be keld on 
Tuesday, August 13th, reads as follows: 


In presenting the half-yearly statement of capital and revenue accounts to 
June 30th, 1901, the directors have to report that tbe gross revenue receipts 
amount to £41,701 4s. 8d., and the working expenses to £30,058 28. 4d. 


The number of passengers carried during the last two years is as follows: — 


Half-yenr Half-ycar Half. year Half-year 
ending ending ending ending 
Dec.31st, June 30th, Dec. 31st, June 30th, 
1899. 1900. 1900. 1901. 
First class .. sa Sx 676,768 6:35,449 716,095 121,999 
Second class, * ircluding 
tramways - .. 2,911,302 2,477,025 3, 309,833 3, 157,111 
Workmen (special return 
tickets) .. ik .. 1,596,797 1,575,388 1,569,571 1.503, 114 
Total .. 5, 214,957 4,687,862 5,655,199 6,882,224 


The traſſie on the rnilway has felt the extensions of the Liverpool Corporation 
tramways, — onthe other hand, the trattic at Dingle station shows some signs of 
improvement. The Waterloo and Crosby tramways continue to yield satis- 
factory returns. 

Your directors much regret the retirement, in consequence of ill-health, of 
Mr. Jas. Barrow, who has beenassociuted with the undertaking from its earliest 
days, und who has given very valuable assistance. In his place they bave 
elected Mr. Harvey C. Woodward. 


REVENUE ACCOUNT, 


£ s. d. 
Receipts from passenger traffic amount to. a ee 40,673 16 0 


Miscellaneous receipts and interest T oe T 1,027 8 8 
f 41,701 4 8 

Less working expenses oe T és ec .. 00,6608 2 4 

: 11043 2 4 

Deduct interest on mortgage debentures 3,400 0 0 

7 7.643 2 4 

Add balance brought forward, December 81st, 1900 es 4.079 13 4 


11,22 15 8 


Leaving available for dividend .. v aie T 


Out of this balance your directors recommend the declaration o[ dividends at 
the following rates (less income tax) payable on and after August 16th, 
next:— 

5 per cent. per annum on preference shares £8,000 0 0 
bs - ordinary shares 5,000 0 0 
leaving a balance of £3,722 153. 8d. to be carried forward to next half-year. 


The National Telephone Company, 


THE directors’ report for the half-year ending June 30th, 1901, to 
be presented to the shareholders at the meeting to be held at 
Cannon Street Hotel on Thursday, August 15th, 1901, at 12 o'clock 
noon, reads as follows:—“ The income accrued in respect of the 
business of the half-year amounts to £775,482 8s. 3d. as compared 
with £7(0,603 2s. 6d. for the corresponding period of 1900, being 
an increase of £74,879 5s. 9d. The working expenses for the half. 
year, including the special expenditure of £17,673 5s. 6d. incurred 
in repairing the damage caused by the snowstorms in the carly 
part of the year, amount to £457,363 14s. 2d. as compared with 
£403,528 2s. 6d. for the corresponding period of 1900, being an 
increase of £23,835 118. 8d. The net result for the half-year (after 
deducting the Post Office royalties amoifhtine to £73,229 17s. 2d.) isa 
profit balance of £244,883 1Cs. 11d. as compared with £228,609 14s. 6d. 
for the corresponding period of 1900, an increase of £16,279 28. du. 
The rentals carried forward for unexpired terms of running con- 
tracts amount to £784,755 lis. 11d. as compared with £733,014 
16s. 5d. at the corresponding period of 1900, or an increase of 
£51,140 18s. 6d. Out of the available balauce of £184,954 17a. 11d. 
shown by the net revenue account (No. 3) the board will recom- 
mend the payment for the half-year of a dividend at the rate of 
6 per cent. per annum on the first and second preference shares 
5 per cent. per annum ou the third preference shares, aud 5 per 
cent. per aunum on the ordinary shares, less income-tax in all cases. 
T'he board also propose to transfer £65,000 to the reserve fu nd, and 
to carry forward the balance of £5,954 17s. 11d. The sum of 
£303,696 188. 3d. has been expended on capital account during 
the half-year in the erection of 7,393 additional exchange and 
private lines, and in the construction of underground works. 
The Right Hon. Lord Harris, G. C. S. I., G. C. I. E., having desired to 
be relieved of the more constant calls on his time involved by the 
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position of vice-president, the vacancy has been filled by the elec- 
tion of the Right Hon. Sir Henry Fowler, G.C.S.L, M.P. At the 
general mecting four directors retire, and being eligible offer them- 
selves for re-election, viz., Mr. James Staats Forbes, the Right Hon. 
Sir James Fergussor, Bart, G.C.S.L, M.P, Mr. Eli Heyworth, and 
Mr. Samuel Herrick Sands. The auditors, Messrs. Welton, Jones 
and Co., also retire, and are eligible for re-election.” 


Dublin and Lucan Electric Railway Company. 


THE directors report that the accounts for the half-year ended 
June 30th, 1901, show that after including £49 12s. 8d. brought 
forward from last half-year, and providing for debenture interest 
to June 30th, there remains a balance of £497 13s., which is rather 
more than sufficient to pay a dividend at the rate of 5 per cent. on 
the preference shares. Having regard to the present being an 
unfavourable time for raising the small amount of new capital, 
which has been authorised to pay off the balance of expenditure 
due for electrical equipment— about £1,000—the board recommend 
that £400 out of the balf-year's profits be used towards reducing 
the above amount, leaving a balanee of £97 13s. to be carried 
forward to next half-ycar. 


Stock Exchange Notices, —The Committee bas ordered 
the undermentioned securities to be quoted in the Official List :— 
County of London and Brush Provincial Electric Lighting Com- 
pany, Limited—Fuither issue of £160,000 45 per cent. debenture 
stock. Applications have been made to the Committee to appoint 
a special settling day in and to graut a quotation to—Chelsea Elec- 
tricity Supply Company, Limited Further issue of 10,436 ordi- 
nary shares of £3 each. Electric Lighting and Traction Company 
of Australia, Limited—£75,0L0 5 per cent. debenture stock; and a 
further issue of 10,000 6 per cent. cumulative preference shares of 
£5 each. 


British Insulated Wire Company.—lInterim dividend 
on the ordinary shares for the half-year ended June 30th, at the 
rate of 10 per cent. per annum. 
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TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Aucust 
2nd were £160; corresponding week last year, £489: decrease, 423. Total 
to date, £14,792, corresponding period last year, £13,523; increase, £1,% 9. 
Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the weck ending 
August Sth were £1,310; corresponding week last year, £1,291; increase, 
£19. Total to date 45,541; corresponding period last year, 45,883; 
decrease, £342. 


Bristol Tramways and Carriage Company. — The receipts for the week ending 
August 2nd were £3,798; corre: ponding period last year, £3,451 ; increase, 
£941. 

Cer.tial London Railway.—The receipts fcr the week ending Augu't 2rd were 
£5,679; corresponding week last year (tix days), 44,323: increare, £1,3.6. 
Total receipts frem July 1st (5 weeks), £80,077. Miles open, 6. 

City and South London Railway.—The receipts for the week ending August 
4th were £1,718; corresponding week last year, £1,541; increase, 4177. 
Total to date, £9,268; corresponding pericd last year, 47,115; increase, 
£1,823. Miles open, 44. 


Dover Corporation Tramways.—The receipts for the week erding August 
3rd were £300 lla. 34d.; corresponding week last year, £275 168. 4d.; 
increase, £24 148. 114d. Total to dace, £6,232 108. 63d. ; corresponding pericd 
last year, 45,839 158 Od.; increase, £303 ls. f4d. Miles of track open, 3. 
Car miles run, 1901, 5,802; 1900,5,043. Number of cars, 11. 


Dublin United Tramways Company.— The receipts for the weck ending August 
2nd were as follows:—D.U.T. Co., electrio cars, £4,117 2s. 7d.; D. S. D. Co., 
electric cars, £1,246 158. Id.; total, 4,03 178. d. ; corresponding period last 
year D. U. T. Co., electric care, £2,923 6s. 9d.; ditto, horse cars, 431 4s. 2d. ; 
D. g. D. Co., electric cars, £1,045 14s, ! d.: total, 45,000 58. 2d.; inerease, 
£869 19s. 6d.; aggregate to date, £24,842 0s. 2d.; aggregate to date last 
year, £24,006 10s. (d.; increase, £835 9s. Sd. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Glasgow Corporation Tramways.—For week ending August £rd, £12,344 4s. 11d., 
compared with £9,070 9f. 5d. for same | eriod last year. 


Liverpool Overhead Railway.—T he receipts forthe week ending August 4th were 
£1,749; corresponding week last year, £1,6¢5; increase, £114 Total from 
July Ist to date, 48.655: corresponding period last year, 48,499; increase 
£156. Miles open, 6 miles 67 chains. : 
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STOCKS AND SHARES. 


Wednesday Evening. 

THE money market is easy, and for the time being the Stock 
Exchange political horizon is tolerably unclouded. Of course the 
sad event which plunged two nations into mourning has not exerted 
any influence over stock markets. The House has again taken to 
its black ties, and upon resumption of work last Tuesday, an air of 
quiet gloom hung over everything, which was only accentuated 
by the absolute dearth of business. Consols are lifeless, and so 
long as they do not move one way or the other, investment stocks 
hang in their listless wake. 

Central Londons are a gocd market in the midst of decidedly 
droopy ones in the home railway department. The directors' 
report is considered excellent, and the only point that calls for 
caution is contained in the auditors' certificate, which suggests the 
desirability of a fund being established for depreciation of rolling 


stock, machinery, and permanent way. No doubt the directors will 
take the hint to heart. In our last week's note we ventured to 
foresee a steady advance in the Preferred stock. A rise of 3 points 
during the interval adds justification to our remarks. f 

For a long lock-up investment it might perhaps be useful for the 
capitalist to look at Great Northern and City Preferred “A,” now 
standing at 8 for the fully-paid £10 shares. The market is very 
limited indeed for the time being, and we fancy that there are an 
unpleasant number of underwriters about who would not mind sell- 
ing at a discount. But the company’s meeting the other day 
showed that the shareholders’ affairs are in capital hands, and at 
the ruling quotation the A" shares will pay 5 per cent. on the 
money when the line starts working—always provided that the full 
4 per cent. be earned, of course. But the frightful congestion that 
now prevails on the Great Northern local lines augurs fair prospects 
of prosperity for its new brother-rival. 

Echoes of the results from Twopenny Tube competition are 
plainly audible in the reports just issued by the North London, 
District and Metropolitan Railways, to say nothing of the London 
Road Car and London General Omnibus wails. The latter concern 
rather amusingly ignores the Central London entirely, and 
attributes its reduced profits to higher cust of forage, bad weather, 
and gaping streets. The London United Tramways Debenture 
stock is quoted 105 to 107, aud, judging from the scenes of fighting 
that took plice around the cars on Monday and Tuesday, the 
trams are more popular than ever. Of other traction varieties 
British Electric are dull at last week's prices. Potteries Ordinary, 
Preference, and 44 Debenture are 124, 104, and 106 respectively, 
while £12 is the micdle price of Calcutta and Dublin United 
alike. 

In the electricity supply market the interim dividends now 
being announced are productive of little or no effect upon prices. 
“They mean so little,” objected a man in the market to us the 
other day, *and are no real criterion of a company's condition." 
Perhaps he was thinking of the Edison and Swan, with whose 
report we dealt at length last week. We should not be at all 
surprised if some of the vague dissatisfaction crystallises into some- 
thing more definite, and if the matter comes to an issue, perhaps 
the second Debenture stock may form the ground on which the 
fight wil be waged. But, so far, things are as much in the air asa 
French flying machine, and the quotation for the Ordinary shares 
has shrunk to nothing-to-a-quarter. 

Edmundson's have advanced to 6, and the Debenture stock is 
1 per cent. harder. Brompton and Kensington Preference shed 5s., 
but the fall had nothing to do with the declaration of a 7 per cent. 
interim dividend on the Ordinary shares. Westminsters, by the 
narrowing of their quotation, are nominally } lower, and with these 
there ends the tale of alterations in thissection. Business is passing 
in Charing Cross 4 per cent. Debenture at 104, and City of London 
43 per cent. second Debenture is marketable in the neighbourhood 
of par. 

Telegraph and telephone specialities are quiet as ever. Anglo 
"A" is a little harder, the meeting having a beneficial effect. The 
price has got back to 10, but other Anglo varieties are unaltered. 
The Pacitic Cable scheme, although it has now reached the Par- 
liamentary Bill stage, affects stocks in other companies not at all 
this week. Eastern Ordinary is a point up, and the price, it should 
be remembered, is now ex both dividend ard bonus. The Eastern 
and South African Debentures are two down, equivalent to the 
interest deducted a week ago, and West India Ordinary have 
shriveiled to 78. 6d. West African Telegraph Debentures quietly 
rise, and we sce no reason to alter the good opinion that we ex- 
pressed anent these bonds when they were 6 per cent. cheaper. 
Great Northern of Copenhagen are better, and there is a rise of 5s. 
to be recorded in Globe Telegraph and Trust shares. National Tele- 
phones are stationary, although the report shows the unwelcome 
fact that operating expenses are now 59 per cent, or 2 per cent, 
higher than they were in the previous half-year. 

The miscellaneous market is marking time in the absence of busi- 


ness. Brush are dull, so are Electric Construction, and there is 


little support forthcon.ing for any but the highest-priced shares. 
British Westinghouse Preference are not better than 41, notwith- 
standing the civic demonstrations at Manchester. There are 
100,000 of these 6 per cent. Preferences dealt in by the London 
Stock Exchange. British Insulated Wire are bard, upon the 
declaration of a 10 per cent. interim dividend. As regards new 
issues, the methods of the Blackpool Electric Tramways (South; for 
obtaining subscription to the shares are anything but commendable. 
The sending out of newspaper cuttings showing that the shares ar 
dealt in at a “premium,” (the company does not state on what 
Exchange) is too plainly in the nature of a bait, and all things con- 
sidered, it might be just as well if those who had subscribed were 
to reconsider their applications and apply for the return of theit 
money forthwith, 
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SHARE LIST Of ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 


Present vidends f Closing Closing durin 
a * stare) ve des youn, Jug e., Tris | “Kae as’ 
1898. 1899. 1900. Highest. Lowest 
i 96,900 | African Direct gi h, 4 % Debs. s.. | 100 | .. | 4. | 98 —101 xd| 98 —101xd| .. iss 
r 119,700] Amazon Telegraph 8 Nos. 1 to 1, 250 Red. a.. | 100 * | 78 — 83 78 — 83 
822,7001 nE O eg 825 a - ses . Stock £3 9s. 73/6 34 52 — 55 xd| 52 — 65xd| . y 
9,088,540] 2 y 4 Pref 988 m . Stock 6 6 6 97 — 99 xd| 97 — 99 xd| 984 971 
3,088,5401 D d Deferred des des . |Stock|18s. EI 78. | 5s. 9) — 10 92— 10} 9f | .. 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... aes ES € 5 3 4 v 5 „ 32 — 43 32— 4} E 
1$,333,3008| Commercial Cable ed 8 895| .. |175 —185 xd|175 —185 " E 
| 1589496] Do. do. Sterling 500 year 4 % Deb. Stock Red. 8 „ [101 —103 1101 —103 1023 | 1022 
La 16,000 Cuba Telegraph eee eee eee eee Ets 8 7 926 TID 7 — 8 64 — 71 ses eee 
6,000 Do. 10 % Pref. ee [II (O . [II 10 10 Ir eee 144— 153 144 — 154 eee eae 
12,981 | Direct Spanish Telegraph  ... ae T - iss 5|4 4 5 4 5 3 — 4 3 — 4 85 i 
: Do. do. 10 Cum. Pref. eee ee eee 5 eee eoe TI 9 €— 10 9 — 10 TT eee 
ni $0,000? Do. do. 44 % Debs. „ Ca esa 50 | s sis .. [99 —103%xd/99 —10395 xd| ... i 
5 60,7100 Direct United States Cable ss 858 s ..| 20 | 38% | 88% | 34% | 103— 114 | 104— 114 
zd 104,3007| Direct West India Cable, 44 5 Reg. Deb. ... T .. | 100 | ... = .. | 99 —102 xd| 99 —102 xd Sa 
3 4,000,000 | Eastern Telegraph, Ord. Stoc os. fa .. Stock 7 96.1 7 95/7 Y 140 —145 1141 —146 |1444 | 142 
* 1,826,888 Do. 3 Pref. Stock see bac ... | 100 wae sai M 92 — 95 92 — 95 944 93 
| 1,432,268] Do. Mort. Deb. Stock Red. ... ... [Btock| ... s .. 110 —114 110 —114 EE MES 
: $00,000 | Eastern Extension, Australasia and China Telegraph ... 10 7 7 7 Y | 132— 141 132— 14} 147 14 
If 320,000“ xs 4% 5 5 Stock a *. 110 —115 110 —115 As ous 
a and South African Tel h, 4 Mort. Deb. | 
900,000 slograph, : 660 or 1909 100 .. 51% 101 —104 | 99 —102 1003 
" $0000] Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 25 | ... pi .. |100 —103% |100 —10395 | ... yi 
E 180,297 Globe Telegraph and Trust ... is 10 | 5i 5195 | 53% 10 — 104xd| 10}--108xd} 104 | 10} 
: 180,043 Do. do. 6% Frei. a 6 eso] e | 14$— 153xd] 144-- 15jxd| 15h |... 
dis 150,000 5 Telegraph, of „ 4 F st y uut us 0 123 .. 15 % | 30 — 32 31 — 33 m 
and Bermuda Cable, 4 lst Mort. De ER S 
| 78,000 within Now 1 to 1200, Red. 27 100} .. | .. | . 99 102 xd 99 -102xd| .. | .. 
7 17,000 | Indo-European Telegraph iis 10 95 10 Y 10 % 41 — 45 41 — 45 44 
100,000 London Platino-Brasilian Telegraph, Debs. . ee 100 ies — . 103 —106 103 —106 ie 
a yee Montevideo Telephone, Limited, os. 1 to 72,680 .. 1| .. | 28 oe t-- 4 i— 3} 
80,492 Do. da. do 5% Pref., Nos. 1 to 86,492 1|4 5 d 2— 1 — 1 T s 
j 590,000 National ene 1 to 590,000 eee eee eee eee 5 6 5 5 V 34 — 34 34 — 3h 38 3 
r 15,000 6 Y Oum. ist Pref. ... vis . 10/6 e 6 11 — 13 11 — 13 12i M 
i 15,000 Do. 6 Cum. 2nd Pref. ... 10 6 6 6 11 — 13 11 — 13 " 
250,000 Do. Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 4à— 43 43— 43 
2.000, 0007 Do s Deb. Stock Red. T Stock| 34 33 ra 89 — 92 89 — 92 
500,0007 Do. Deb. Stock Red... jix 100 | ... — | 4 94 — 97 04 — 97 
n 171,504 Oriental Telephone eal Elec., Nos. 1 to 171,504, fully paid 15 5 5 6 € 1— 1 1 
4 100, 0007 Pacific and European Tel., 4 * . Debs., 1 to 1 . 100] .. is ds 99 —102 xd, 99 —102 xd 
11,839 Beuter's. rx) eee ee TIS 8 5 % 5 y 4 5 % 7 — 8 7 — 8 
3.981 Submarine Cables Trust -— ias e we | Cort.) ... idi .. 125 —130 125 —130 
88,000 | United River Plate Telephone 56 7X... 5— 5 5 — 5 xd 
40,006 Do. do. 5 % Cum. l. pret. Nos. 1—40, 000 5 ... Vis Jed 4$— bjxd| 4$— 53 xd En 
| 179,947 Do. do. 5% D eee Stock] ... sey * |101 —104 101 —104 xd| 1034 | 103 
r 171,000 | West African Telegraph, 5 % Debs.... 100 | .. | .. «. 100 —103 |101 —104 zs" Les 
$0,008 West Coast of America, Nos. 1—30, 000 and 53 ,001—53,008 2% eee eee „„ 1— 1 1— ? e see 
: 160,000 Do. do. 4% Deks, 1—1 500 gua. by Bras. Hub Tel 100| .. we | s. | 99 —102 | 99 —102 im n 
207,980 | Western Telegraph, Let, Nos. 1—207,930 .. 1017257925 | -. | WE- 141 | 133—144 xd) 143 
75,0002 Do Debs. ond series, 1906 [IIl 100 [III ees eee 101 —104 xd 101 —104 xd E 
848,777 Do. = A Deb. Stock Red. ove eee 100 eee eee eee 100 —103 xd 100 —103 xd 
88,921 West India and Panama Telegraph ee TT. eee oe 10 2 % f è TUM É — 
do. do. Cum. 1st Pref. ... | 10 si 185 44— 53 5 — 6 573 
4,669 Do. do. do. 6 Oum. 2nd Pref. eee 10 2 eee TT) 3 — b 3 — 5 "TP "T 
60,000 Do. do. do 5 Y Debs., Nos. 1 to 1,800 | 100 | ... 101 —104 xd|101 —104 xd ; 


P 19,061 Brompton & 5 Elec. Lt. Sup., Ord., 101 to 19,761 5 
12000 aig do. 7% Oum. Pre... | 5| .. 
pee Charing Cros and Strand Hlcticity Supply 5 8 * 92,995, | 9 — 10 9 — 10 
] Do. do. o. ae 44% Oum. Pret BT ae e | oe 54 — 52 51— 52 - 
. 4000 *Ohelsea Electricity Supply Ord. 5 6 |6 5 | 55— 6 9)— 6 53 an 
; 150,0001 Do. do. Y Deb. Stock Red. ... Stock) ... | .. | . ]|107 —110 xd|j107 —110 
70,579 | City of London X Electrio Lighting, 40,001—110, 579... 10 6 45 0 8 8 — 9 8 — 9 
40,000 Da Cum. Pref., 1 to 40,000 . 10 6 6 % | 6 12 — 13xd| 12 — 13xd | . .. 
400000: Do. 5 Deb, Stock, Scrip, (iss. at £115) all paid... 120 —125 xd120 —125xd| ld. .. 
40,000 | County of Dind gr Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nd 4 7% 4% | 8&— 9b „ 94 | 
Xm. D MIU BM m ET 
000% Do. X, Deb. Btock, Prov. Certs pai oe | cee | vee | nee —106 x —106xd| .. | .. 
18 aun gas ec. Oorp., Ord. Shares 5 6 6 „ 7 * 51— 6xd| b2— 61 Gc xs 
20,000 428 Cum. Pref. ird. doeet ois PA i 51— 6 xd 54— 6 512 58 
120,000 De. 44 % 1st Mort. Deb. Stock... | 100 102 —105 xd —106 | .. 


11 — 12 xd 11 — 12 
101 —104 xd/101 —104 
11— 12 | H— 1 
4 4— 5 


21,000 sir ai and Knights 2 Miectuc, Oru. 5 
(5 do. 4 J Deb. Stock Stock] 


90,000 
110,000 E Electric supply Corporation, Limited, O Ord. 
do. 


49,840 6% Pref. 5 6 F 3.5 ja 
850,0007 do. do. 495 1st Mt. Db. Stock Rd. z T E x 4 96 e100 E a 
,000 Me MEE B 1 9 101 to 62, 500 eos eee — 3 — 4 eo 
000] a 4% Pics Mortgage 5 EE: ies 108 —111 xd\108 —111 xd " 
"y oc De 31 Mort. Deb. Stock Red. 8 8 85 Y: — 2 $ 15 — 0 n 
2 N Hill Electric Lig h vee oes E p x zo os 
u | Bt TCC ae 144% | 144— 154xd| 144— 154xd : 
ye Do. do; 7 % Pret., 20,081 to 40,080 7 | 8§— 9ixd  84— 94 M 


12000 us 33 96 Deb. Stock pn "3 10 
ithfield Market mick Supply, Ord. . 
8000 Do. S 10 VV 
South London Electricity Supply I = ES 9» 
79,900 | Westminster Electric ay Sepp 101 to 80,000... - 5 12 % 13 % 104% 114— 124 | 114— 12 1133] 1115 


97 —100 xd 97 —10):d 
2 


Subject to Founders Shares. Quotations on Liverpool Stook Exchange, 
Y are fully paid. B Beaded qr deferred share warrants, te being used as 
marked § are for a vear consisting ei latter part of pne year and the fired part ef the next. 
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SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


dd» md uu t uA d ĩð d 
Present N Dividends for Closing Closing | Business done 
Issue. NAME. Share. the last ihid years, du nen qn ATE url 

t 1898. 1899. 1900. . 

20,000 | British Aluminium 7 % Cum. Pret. . j; cM EN RE rad duc 

800,000“ Do. do. 5 5 1st Mort. Deb. Stock Red. . (Stock) ... | ... | .. 89 — 93 39 — 93 D REN 
45,000 | British Electric Traction iss eis 85 *. 10 6% 8 3 % 9 13 — 144 | 13$— 141 144 123 - 
50,000 Do. do. 69% Cum. Pref. „ d0 us . 12 — 121 12 — 124. | 123, 

350,0007 Do. do. 5% Perpetual Debenture Stock . Stock! . 122 —125 122 —125 1244 
70,000 | British Insulated Wire Ord. es 5 15 20 Gl 15 J 10 — 11 xd| 10 — 11 xa ; 
70,000 Do. do. 6 % Cum, Pref. i sa 55 5j ous ae 6 — 63 6 — 64xd 

90,000 | Brush Elecl Enging., Ord., 1 to 90,000  ... um 2| 5 6 EA e 1£— lf 1g— 12 ; 
90,000 Do. do.  Non-cum. 6 % Pref., 1 to 90,000 .. 2| 6 ^ 6%) .. 23— 28 | 2— 2i | .. | .. 

125,0007 Do. do. 44 % Perp. Deb. Btock es S. Stock |... ee .. |193 —108 103 —108 ixi i 

108,7107 Do. do. 44 V Perp. 2nd Deb. Stock Stock ... e. | 99 —162 xd 93 —102 5 as 
30,000 Callender's Cable Construction shares, Nos. 1—30,000  ... 5 15 % 15 « 15 * 14 — 15 14 —15 142 .. 
40,000 Do. do. 5 % Cum. Pref. E Oi xs PT ie 54— 6 54— 6 51s, 
90,0007 Do. do. 44 % 1st Mort. Deb. Stock Red .. |Stock| ... T . 107 —111 107 —111 xd je 

206,297 | Central London Railway, Ord. Stock - sis e. Stock e *. | 98 —101 99 —102 1001 | 99 
78,703 Do. do. Pref. half-shares .. is - 5| ... T .. | 99 —102 102 —105 
78,703 Do. do. Def. do. E TEE 5 .. m 97 —100 98 —101 = 

855,000 | City and South London Railway. .. Stock 23 14% 13% 52 — 54 xd| 52 — 54 xd . 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 . "n 10 285 Sai - 54— 52 51— 54 ; - 
54,000 | Crompton & Co., Nos. a4 54,000  ... 3 6%! 74%) 8 %| 34— 4 Jà— 4 31 | .. 

Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of 

100,0007 £100, and 901 to 11, 000 of £50 red iis w ia .. |100 —105 xd|100 —105 ina s 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5 6% 6%) 24%| 0— 4 0— 1 iss ie 
17,139 Do. do. do. "A" Shares, 01—017,139  ... 5| 6% 695 | 24%) 1i— 24 11— 24 vd RS 

844,023“ Do. do. do. 4% Deb. Stock Red s | 100 | 5 ks * | 80 — 85 xd| 80 — 85 E : 

100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 - is S. | 88 — 92 85 — 90 “a 

112,100 | Electric Construction, 1 to 112,100 ... T á ax 2| 6% 6 Y 6 N 1j— 2ixd| 14— 2 ivi i 
25,000 Do. do. 7% Cum. Pref., 1 to 25, 000.. es 2 000. S sa F 2— 3 xd| 21— 27 " 

182,5007 Do. do. 4% Per. Ist Mort, Deb. Stock Stock bis vies 98 —102 xd| 98 —102 xd. . 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. . Es T l0 d -— awe 94— 10} 92— 10} 

150,000 Do. do. 4 x Mort. Deb. ... "^ Ss Stock isa E 99 —102 99 — 102 i - 
95,000 | Henley’s (W. D Telegraph Works, Ord.  ... jus 8 5 14 Y 15 J 20 153— 164 153 — 163 161 16 
35,000 Do. do. 44 95 Pref. ... as 5 ... * 43% 54— 6 54— 6 53 ; 
50,0007 Do. do do. 44 Mort. Deb. Stock... Stock . 109 —113 109 —113 " i 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ; 10 | 10 % 10 [4 sw | 21 — 22 21 — 22 2)b| .. 

300, ‘0002 Do. do. do. 4 % 1st Mort, Deb.. 8 100 aes 985 n uis 101 —104 ii ese 
$7,500 Liverpool Overhead Railway, Ord. ... age , 10| 319 58% 4 7 3— 716 74— 77 bur v 
10,000 f Do. do. Pref., E10 paid ; 10| 5% — 131 | 13]— 133 isi i 

SRosling, Appleby & Fynn 6 % Cum. Pref. . re ae? b ona 6 Pl — ee 19/- to 20/- | ... 
87,350 | Telegraph Construction and Maintenance ... * 1215 & 15 [2 174% 37 — 41 87 — 41 xd} 39j 

150,0007 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 we» | 100 T . V ... 101 —104 xd/101 —104 xd 
20, 000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... i 5| 8% 12 %| 12 95| 104— ni 104— 114 i 
20,000 Do. do. 6 % Cm. Prt. Nos. 1 to 20,000 .. 5 54— 54— 6 ees = 
540, 0007) Waterloo and City Railway, Ord. Stock 100 3 9, 3 9 9 [4 90 — o: 90 — 93 913 | 91} 

ME Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share List. 

LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

Consolidated Telephone Construction and Maintenance, W 1 aaa, i Ashton, ane ee Electric oo 1218 e Pie 

Natioval Electric Free Wiring, 12/6 paid, }3—}4. | vi Puckec 10 l malay 161: ret. (£10 pd.), . 

* From Birmingham Share List. Bank rate of discount 34 per cent. (June 6th, 1901). 


MARKET | QUOTATIONS, SWednesday. August "7th. 


— ————— U — —— 


CHEMICALS, &o. i | This week. ‘Last it week. Ine. or Deo. METALS, &o, (continued.) This week. Last week. Ino. or Deo. 
a Acid, Hydrochlorio .. per ewt. 5 / 5 / g Copper Sheet ee T per ton £85 £85 ve 
& [T] ' N'trio [E ee ee per ewt. 22 / 22 / g 9,5 Ro d se per ton £85 £85 ee 
a „ Oxalio vi - . per cwt. B2/- 827 6 " (Eleotrolytio) Bars .. Per ton £82 £82 T 
6 „ gupur Se és eO percwt. 6:8 5/6 e " " Sheets .. per ton £90 £90 T 
a Ammoniao, Bal per ewt. 231 B9/. 6 " " e i per 155 9185 = E 
Muri 0 ystal er ton £33 10 6 " . per lb. ` 
6 iato (ory E . per ton £50 230 ie f Eb onite Bo,. ee perlb. 90 i = 
a Bl aching powder Vx .. per ton 7 47 "à " ee oe is .. per lb. : - T 
a Bisulphi eol Carbon .. .. per ton £15 £15 os n German Silver Wire ae .. per lb. 1/5 1/5 T 
a Borax R n ss . per ton £15 £15 we h Gutta-percha fine .. sa . per lb. _ 8l- . 8/- T 
a Bensole (90 %) as is .. per gal. 77. qj- 4 h India-rubber, Para fine. .. per lb. 3/6 to 3/7 8/6 to 3/7 oe 
a (50,9095). . ae .. per gal. 5.6 5˙6 í Iron, Charcoal Sheets  .. per ton £18 £18 T 
a Copper Sulphate oe .. per ton £23 £23 í „ Pig (Cleveland warrants) . perton| 46/4 45/4 1s. ino. 
a Lead, Nitrate sie .. per ton £24 424 4 ,, Forgings, according to size per ton From £11 From £11 ee 
2 » White Bugar  .. .. perton £31 £31 i , Scrap, heavy. es per ton 59/- to 52/6 | 50/- to 62/6 ET 
»  Peroxide .. vs es per 221 aa £27 10 u Wire, galvanised No. 8 .. perton £10 2502 T 
4 Methylated Spirit per gal. i 2/6 ee 8 
a Naphtha, Solvent (90% at at 160°C). per gal. 5/6 576 v g Lead, English Ingot — .. . Per ton { £125 125 } 
a Potash, Bichromate, in casks.. per lb. Bad. 83d. ss 9 ‘i Sheet as .» per ton £13 10 £18 10 "T 
A » Caustic (15/80%) . per ton 424 | £24 as m Manganin Wire No. 28 .. ee per lb. 8/- 8/- T 
„ Bisulphate BE .. per ton £35 £35 "m g Mercury per bot. £9 £9 s. 
s Bhellao .. .. per ct. 61/- 61/- ss d Mica (in original cases), small per lb, | 8d. to 9d. | 84. to 9d. oe 
a Sulphate of Magnesia . per ton £4 10 £1 10 T d n " " medium per lb. 1/9 to 2/9 | 1/9 to 3/9 oe 
a Bulphur, Sublimed Flowers . per ton £6 £6 "n d „, large .. per lb. 8/810 7/8 | B/8107/8 ee 
4 " „ ee .. per ton £5 10 £5 10 - p Phosphor Bronze, plain castin per lb. 1/04 to 1/8 1/3 to 1/8 oe 
„ Lum .. per ton £5 £5 ee p " rolled bars & ro Per Ib. Iltol/a I to 1/4 T 
a Boda, C eua T bite 10 %) .. per ton £10 15 £10 15 và p „ Strip & sheet per lb. 1/8 1/8 - 
„a Crystals .. por ton £8 £8 ee o Platinum os . per ox. £41 £41 L 
Bichromate, casks .. per lb. 23d. 23d, e p Silicium Bronze Wire .. per lb. 5 to 1/04/1044. to 1/0} T 
í Stoel, Magnet, &co'd' ng to desen per ton om £15 to £40 T 
í LE] LIT in bars . ee £58 £58 ee 
METALS, &o. 9 Tin, block  .. perton aru d } 
Wire, in ton lots.. per ton £224 £224 is 9 ^ foil ‘ .. per lb. 1/6 1/6 
: dcm Sheet, in ton lota per ton 4191 4191 is R „ wire, Nos. 1 to 16 - .. per lb. 1/9 1 
p Babbitt’ s metal ingots.. .. per ton 75 to £140 £75 to £140 A p White Anti- friction Metals — 
c P Brass (rolled metal 2" to 12 basis per lb. Tid. Tid, ss “ White Ant” brand. per ton] £85 to 865 £85 to £66 as 
c Tube (brazed) .. per lb. 10d. 10d. x j Yarns, Cotton, Single 101b. 'b'ndl's per lb. 84d. oe 
con „ (solid erent) .. per lb, d. d. Ps j „ Best Flax, 6 lea .. per lb. 1 T 
c Wire, basis . . per lb. 8d. d. . j „ Hemp, 8 ply 10 ibs. .. per lb. d. 2n P 
c Copper Tubes (brazed) .. Per lb. lid, lld, P j n » Russian, 10 Ibs... per lb. d. e 
„ (solid drawn) .. per lb. 102d. 103d. c „ Jute, 180 ibs. rove per ton £14 £14 
0 Copper Bars (best selected) .. perton £60 | £55 be k Zinc, Sh't. (Vielle Montagne ond.) per ton 422 10 $22 10 
SS De a NNUS ——. Ee ECKE 
a Messrs. G. Boor & Co. [ f India-Rubber, G.-P. and Teleg. Works k Mesers. Morris Ashby, Limited 
d The British Aluminium Co., Ltd Quotations Messrs. James & DES beet: (Co., Lid. Quo m Mesers. W. T. Glover & Co., Lid. 
Quotations «e Mosers. Thos, Bolton & Bons. soprlied b Messrs, Jackson & Till, lied b p^ Messers. P. Ormiston & Bons. 
eopplind by | 4 Mesers F. Wiggins & Bons. PI J | í Messrs. Bolling 4 Lowe. sapp J| o Messrs, Johnson, Masthey & Oo. iM 
ie Mossra Frederick wir b à (0. Messers. Henry O. Teo 4 Oc, P The Phospeor Bronse O 
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THE ELECTRICAL REVIEW. 245 


IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS.' 


By WILLIAM J. HAMMER. 


(Concluded from page 207.) 


Tue three-phase liquid rheostat is a feature of considerable 
interest. It consists of an iron box having three wings to it. From 
the top of the box depend three separate cylinders. Supported 
inside each cylinder are two sets of iron plates. They are of 
varying length, and are rounded at the lower extremity. The 
alternate plates are connected in pairs, the current entering by one 
pair and leaving by the other, the sets being attached to the three 
phases of the low-tension rotor circuits, which have a potential of 
300 volts. The lower portion of the outer case contains a solution 
of sodium carbonate. The upper portion of this outer case is supplied 
with compressed air, which, according to the rate at which it is 
allowed to pass into the outer chamber, causes the liquid to rise in the 
three cylinders. The liquid, as it rises, comes in contact with the 
various iron plates, one after the other, and more or less resistance 
is thus cut out of circuit, depending upon the height of the solution 
By releasing the air pressure in the outer compartment, the solutior 
immediately drops into the lower part of the case, and the plate: 
are then entirely separated from each other. The entire 
height through which the solution passes is less than 12 in 
This resistance box, which is the result of a large amount of 
experimentation, enables the motor torque to be kept constant 
during acceleration. The air exhaust valve is a lift type of valve, 
normally kept open by a spiral spring. The valve for operating 
the rhcostat is compound, having several ways through it. Or 
being operated, it first opens a clear way for the compressed aii 
to a cylinder, and to the top of a piston which compresses the 
spiral spring above referred to, and closes the exhaust valve. The 
air is next admitted slowly through a small throttling aperature 
which admits the air at low pressure, to the outside of the resistance 
box casing. When half-spced has been attained, the motion of the 
controller lever when thrown to full speed, causes the air cock to 
elose the throttling aperture, and open another, relieving the 
air above the upper surface of the exhaust valve piston, and per- 


. mitting the compression spring on this valve to instantly open it 


thus throwing in again instantly the whole resistance. These 
operations are repeated in securing acceleration from half to fulL 
speed, and in securing retardation from full to half speed, at whick 
time the motors are in ' cascade," as described. 

The motors are direct-connected to the axle; that is, there is nc 
gearing; the rotor axle is hollow, with an internal diameter of 
8 in., and is lined with brass, permitting the car axle, which has a 
diameter of 4 in., to pass through it. The circuits to the three 
collector rings pass through grooves in the rotor shaft. The rotoi 
shaft and the car wheels are flexibly connected, and thus jarring 
aud vibration are prevented. The rotor has at one end the threc 
collector rings, upon which rest the three carbon block prushes. Ait 
the other end of the rotor is a driving flange, which is connected tc 
the driving wheel on that side through two links, one of which act 
by thrust and the other by tension, the two stresses being of equa: 
magnitude. 

In the experimental plant at Alte-Ofen, Buda-Pesth, a potential 
of 3,000 volts was supplied from a neighbouring plant, and the 
locomotive had but two motors upon it. I am indebted to Dr. 
Otto F. Blathy and Mr. Windisch Antal, of Messrs. Ganz & Co., and 
to Mr. Francis Jehl, for assistance in preparing these data and foi 
my trips over the road. 


SIEMENS & HALSKE HicH TENSION THREE-PuASE RAILROAD. 


The firms of Siemens & Halske, Allgemeine Elektricitüts Gesell. 
sehaft, and Borsig & Co., of Berlin, have formed an organisation for 
the study of problems connected with the operation of electric 
railways under steam conditions. The work I shall refer to here 
has been prosecuted by the first mentioned firm, which has fora 
considerable period given this subject attention. I am indebted to 
the company's engineers, particularly to Mr. Walter Reichel, the 
chief engineer of Messrs. Siemens & Halske, for the data here pre- 
sented. Mr. Michael Dolivo-Dobrowolsky, chief engineer of the 
Allgemeine Company, informed the author that his company is alsc 
constructing a locomotive for experimental test, and Borsig & Co. 
the well-known engine builders, are co-operating with the other 
concerns in this important undertaking. Messrs. Siemens & Halske 
had made some interesting experiments with three-phase current. 
in the year 1892 at the Werner Works, Charlottenburg, upon a track 
360 metres long, and in the year 1897 decided to build a special 
experimental line for testing an electrical equipment employing 
rotary current motors, and an B. M. F. of 10,000 volts, amd for 
testing various types of trolleys, circuit safe-guards, crossing con- 
structions, &c. he line was built from Grosse Lichterfelde to 
Zehlendorf over the Teltow road, and was undertaken in the spring 
of 1898, the track being laid for 1:8 kilometre, standard gauge, with 
the power station at about the centre of the line. The more recent 
tests referred to here, were conducted in the spring and fall of 1899, 
and tlie final tests in the spring of 1900. 

The trolley line was arranged with a protective net below the con- 
ductors. In the first arrangement the current was taken off by sliding 
contacts on the top of the wires, but subsequently this was altered tc 


—— — — 


Mr W J. Hammer Before the 


* Abstract of paper read 


. American Institute of Electrical Engineers, February 28th, 1901. 


m . ` : s 


246 


YHE ELECTRICAL REVIEW. 


[Vol. 49. No. 1,237, Avausr 9, 1901. 


side rubbing or sliding contacts. It was feared that at the high 
rates of speed desired, the ordinary forms of trolley wheels, loops 
and rollers, would tend to leave the wre. All three of the trolley 
wires, which are of hard-drawn copper wire 8 mm. diameter, were 
placed at the side of the road, in order to get rid of the effect 
produced upon the telephone system by using the track for one 
phase. The wires were held by porcelain bell insulators, tested for 
half an hour under water at 1,500 volts; these lay on an inclined 
plane, and were screwed to wooden arms pivoted to the iron poles, 
permitting the wires to be strung and maintained separately and 
evenly both winter and summer. Tension is kept on the wires by 
heavy weights placed inside the lattice poles at definite intervals, 
which act through a loose pulley and a block with six pulleys, aud 
give a strain of 1,500 kg. on the wires. All the supports are lattice 
poles 40 metres apart, the poles carrying the weights being heavier aud 
set 1n cement, Asa precaution all the poles are separately connected 
to the rails by a copper wire 8 mm. diameter. The trolleys 
consisted of strong aluminium pieces, pivoted about a horizontal 
axis, and fastened to an iron pipe, the contact parts swinging ina 
perpendicular plane to the working wires, against which they are 
held by a spring. In the system later employed, all three con- 
ductors lie in a vertical plane one metre apart. Curved iron sup- 
ports are attached to the lattice poles. At the ends of these sup- 
ports are tension devices, and the insulator supports are fastened at 
a slight angle. The threc-part porcelain bell insulators are fastened 
to the support by means of a hempen rope; there is double insula- 
tion top and bottom. Sections of the conductor can move side- 
ways, and yield to pressure as in the case of the ordinary under- 
running trolley. Metallic supports for the trolley wires tightly 
embrace the neck of the porcelain insulators by means of pressure 
screws and spring rings. Three bow trolleys are mounted 
on top of the locomotive, pivoted upon perpendicular axles, 
all of the same height, which are insulated by strong hard rubber 
insulators. The loops or bows are of different lengths and inclina- 
tions. They also pivot horizontally to pass below crossings, &c., 
and are controlled simultaneously by a worm gear, operated from 
inside the cab. The working conductors and trolleys were tested 
with a pressure as high as 30,000 volts. Power is supplied from the 
sub-station of the Grosse-Lichterfelde Railway, which has a storage 
battery and direct-current motors for driving a three-phase dynamo. 
The latter is 12-pole, giving normally 700 volts and 50 periods, 
and 120 to 250 amperes at 500 revolutions per minute. This 
machine can be completely altered so that potentials from 385 to 
4,000 volts can be developed. There is also a rotary current 


transformer, with a transforming relation of 750 volts with 
5 amperes normal. With this plan it was possible to secure 
750 volts directly, 2,000 volts directly, and 10,000 volts by trans- 
formation. The transformer, dynamo frame and instrument cases 
were all grounded as a precaution. As first operated, the trans- 
former stepping down from 10,000 to 750 volts was drawn along on 
a separate attached car with trolleys, in order to better observe the 
sliding contacts, and to be free from the high tension at the motor, 
which has no iron casing. There was also only enough room in the 
locomotive for the large resistances and other apparatus. Lateran 
iron top casing was put on the locomotive, in which the transformer 
was placed. 

The metal parts of the locomotive are grounded to protect against 
the difference in potential. The weight of the locomotive com- 
plete is 16,000 kg. It is equipped with two rotary current motors, 
one on each of the two axles, operating at 650 to 850 volts and 
30 H.. normal. The current is taken direct to the stationary wind- 
ings. The rotor is provided with slip rings and ventilation. The 
air gap is 1:5 mm. Tested, these motors show an efficiency of 88:5 
per cent., and the highest type is of 120 H.P. with 650 volts, which 
is increased to 200 H.P. at 850 volts. The motors are flexibly 
suspended, similar to the street railway motors, aud can turn upon 
the axles. Two pair of gear wheels serve to change the speed, with 
a gear of 1:465 for a speed of 40 km. and 1: 3:15 for a speed of 
60 km. For the operations of 750, 2,000 and 10,000 volts, the same 
motors, frames, and rotary parts were used—only the stationary 
parts being exchanged for the direct operation with 2,000 volts. 
À controller constructed for 750 volts is employed for the switching 
in and out, and for the starting of the motors ; this has in its interior 
a reverser drum for changing the running direction, and a controller 
drum for switching the stationary windings of the motor in and out. 
The controller drum is mechanically connected by a chain gear with 
the starting devices for the rotating parts of the motors. When 
running with 750.volts, the controller is directly connected with the 
trolleys. When running with 10,000 volts, it is connected through 
the transformer, from 10,000 volts to 750 volts, and a switeh for 
10,000 volts. Running with 2,000 volts the supply conductors to 
the primary parte of the motor can be cut off from the controller, 
and the car operated by two auxiliary switches, and without the use 
of the transformer. The reverser drum of the controller is so 
arranged that when employing an additional transformer (for 
instance, with 10,000 volts) different currents can be taken off, thus 
obtaining the higher torque when starting through a higher E.M.F. 
(850 volts) than during the normal running (650 volts) The 
reverser drum finally has steps at which only two phases are con- 
nected up, it being thus possible to reduce the running speed by 
half. The starting devices are completely separated from one 
another, to facilitate the cutting out of each motor, and to avoid 
any irregularities in the synchronism of the motors, with wheels 
whose diameters do not correspond. The controller is placed in 
the centre of the locomotive. The high tension switch is outside at 
the end where one transformer is placed, and the starting devices 
are im the corresponding space which the other transformer occu- 


pies The high tension switch is provided with a tube spark 
extinguisher, and the controller with a magnetic blow-out and a 
successive cut-out for the different phases. Connections between 
the controller, starting resistances and motors are carefully insulated 
to stand 4,000 volts, and are mechanically protected by rubber 
tubes, 6mm. thick. Connections between trolleys and transformers 


are protected by iron pipe. Ordinary packed resistances are - 


employed, suspended beneath the car floor, near the starting 
devices, and properly protected. Safety fuses are on each side of 
the three low tension circuits, the high tension circuits being pro- 
tected at the power house. Siemens horned (non-inductive) 
lightning arresters are used on the locomotive for each phase. 

A locomotive with a load of 30 tons was run up to a speed of 
60 km. in 60 seconds time, with 700 volts and 190 amperes. The 
locomotive, alone, attained the same speed in 30 seconds. When 
ruu with a load of 30 tons at 60 km. per hour, the motor consumed 
70 amperes at 700 volts. As is known, the starting torque varies 
with the square of the voltage; therefore, by increasing from 670 
to 950 volts, the starting torque can be increased to double that at 
the normal tension. This can easily be obtained when employing 
transformers (in the operation with 10,000 v) by the addition of 
coil sections. The speed may be regulated by resistances in the 
secondary, by opening a secondary circuit, or by “cascade” 
coupling. The first method causes a loss of energy; in the second 
the motor has a somewhat less maximum torque—less efficiency, 
and a smaller output corresponding to half the number of 
revolutions; it is, however, preferable to resistance regulation. 
The same may be said of the “cascade” coupling, in which the 
torque is reduced to half of the output = to}. A braking action 
of the motors was obtained by .decreasing the number of alter- 
nations of the dynamo through an increase of the field of the 
driving motors; likewise current was sent back to the accumulator 
battery, when going down hill. 


THe JUNdFTRAUu THREE-PHASE RAILWAY. 


The Jungfrau Railroad, which has been under construction since 
1897, and which, it is estimated, cannot be completed before 1903 
to 1910, has attracted the attention of engineers the world over. 
It employs three-phase current of 7,000 volts, supplied by 
generators, operated by water power. The current for operating 
the locomotive is transformed to 500 volts. Two overhead contact 
wires are employed, the rails beiug used as the tkird conductor. 
Double trolleys with both slide and wheel contact makers are 
employed, 

The present station at Lauterbrunnen will supply 2,000 H.P. from 
the Weisse Lutschine, and that at Grindelwald will supply, 
when completed, 3,000 H.P. This supply comes from the 
" Schwartze " Lutschine which gives 9,000 available horse-power. 
The total length of the transmission line from the Lauter- 
brunnen Station to the top of the mountain is about 20 miles. 
There will be about 7 miles of tunnel on this road—alone costing 
$1,000,000. Owing to the nature of the rocks it has not been neces- 
sary to face the tunnel with stonework. 

There are five locomotives, each being equipped with two 220-H.P. 
induction motors. The locomotives are designed to make an ascend- 
ing speed of 5 miles an hour and draw two cars seating 80 persons. 
A controller cuts resistance in and out of the rotor circuits. In 
the first locomotives one resistance was used for two motors. This 
had the disadvantage of producing “ hunting " when the two motors 
were thrown in parallel, and caused a jarring action at times. In 
the later types each motor had a separate resistance, which was used 


not only for starting, but also for absorbing current when the loco- | 


motive was descending, at which time the motors were left in circuit 
to secure the automatic braking action, giving the generators a 
nearly constant load. These descending locomotives may at times 
supply current to the line, thus assisting the ascending cars. The 
locomotives will start themselves on a grade of 25 per cent. By 
mounting one end of a car on an extension of the locomotive frame 
the traction has been favourably increased, and to secure the 
greatest benefit of this weight the cars are put in front of the loco- 
motive in going up hill, and behiud it in descending. 

It was customary at one time, before descending, to signal the 
Lauterbrunnen power house, and resistance was put in circuit, but 
later the locomotives were equipped with a resistance qualified to 
absorb the whole current generated by the motors in descending. 
This saves wear and tear on brakes and turbines, generators, &c., 
and wastes no extra power, as the water must pass the power house 
at any rate. 

The cars are equipped with hand, automatic and electric brakes, 
as required by Swiss mountain regulations. Messrs. West-Kunz 
and Thorman, in their report to the Jungfrau Railway Commission 
upon the relative advantages of employing three-phase transmission 
with rotary converter sub-stations and continuous current motors on 
the locomotives, as compared with the employment of three- phase 
current throughout, advised the employment of the latter for the 
following reasons:— 

(1) Because of the greater simplicity of the regulating arrange- 
ments of the motors; (2) because of the automatic braking action 
in descending grades; (3) because of the expense and difficulty In 
maintaining sub-stations, employing rotating machinery, and 
assistants to relieve each other periodically ; (4) because, after very 
careful estimates had been prepared from manufacturers’ actual 
prices, it was found that the first cost of the rotary converter 
method would be over 50 per cent. greater than that of a system 1n 
which three-phase currents only were employed. 

When the road is completed it is proposed to transport the 
passengers 300 ft. higher, to the summit, by means of an electric 
elevator, upon Which will be mounted a three-phase motor, carry10g 
two pinions, working in racks on the side of the shaft. The 
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Jungfrau is 13,667 ft. above the sea level and 11,808 ft. above 
Interlaken. 

The electric road is now open from Kleine Scheidegg—which is 
4,270 ft. above Interlaken—to Rothstock, and although financial 
difficulties have recently delayed the work, it is expected that 
Fismere will be reached in 1903, and, as before stated, the road 
entirely completed between 1908 and 1910. 

When completed, the round-trip fare will be 35 francs or 
about $7. 

The entire cost of the road when completed is estimated at 
$2,000,000. * 

A difficult problem has been to satisfactorily reduce the speed of 
locomotives going down hill, which always exceeds the ascending 
speed by reason of the fact that three-phase generators run faster as 
generators than as motors. The Oerlikon Company has neatly solved 
the difficulty by attaching a small direct current dynamo to the 
motor-shaft and supplying a direct current to the stator windings of 
each motor ; a resistance placed in circuit permits the regulating 
of the direct current and secures a speed about half that of ascending. 
When the locomotive starts to descend, the overhead trolleys are 
lowered, and the three-phase current generated by the rotor is 
absorbed by the motor-starting resistance, which is much less than 
formerly. This brake arrangement has displaced the magnetic 
brake, which is only in circuit when going uphill. 

It is said that before 1851 but five successful attempts were made 
to ascend the Jungfrau, and while many plans have been suggested 
fot carrying the public to the summit, it remained for the celebrated 
eogineer, Mr. Guyer Zeller, to bring forward the first practicable 
plan. This was in 1893, and in the following year he was granted 
the necessary franchise to carry out the work, which he prosecuted 
with great energy and skill uutil his death in the year 1899. 


FIVE HUNDRED MILES’ TRIAL OF RELIA- 
BILITY OF MOTOR VEHICLES. 


Tux five 100-miles (or approximately 100 miles) trials are to take 
place on five successive days, viz , from September 2nd to September 
6th next, at Glasgow, and are the outcome of the extremely 
energetic policy of the Automobile Club of Great Britain and 
Ireland in advancing the automobile movement in this country and 
Ireland. These trials have been preceded by many similar trials 
and test runs inaugurated by this club, notably, runs to Brighton, 
Southsea and other places, hill climbing test on Dashwood Hill and 
elsewhere, exhibitions at Richmond, Dover, Agricultural Hall, 
London, trials of carriages for 100 miles without a single stop, a 
run of 1,000 miles from London to Edinburgh and back, through 
Birmingham, Carlisle, Newcastle and Leeds; and lately the demon- 
strations before members of County Councils in different parts 
of the country to prove the ease of control and safety of motor 
vehicles at the very reasonable and safe limit of speed allowed, as 
well as many enjoyable club runs, all bear witness of the earnestness 
of the club committees and officials in advocating and advancing 
the new industry, so as‘to enable this country to compete with other 
countries, and not be behind in the movement which is now revolu- 
tionising traction and travelling on common roads. The best thanks 
F us those interested are due to the club for their very successful 
orts. 

The Scottish Automobile Club is working in conjunction with the 
Automobile Club of Great Britain and Ireland (the parent club), 
and the trials are also under the patronage of the council and com- 
mittee of the Glasgow International Exhibition, and are to be 
under the supervision of the Sports Committee of that Exhibition, 
who will award medals for the most successful vehicles. It is one 
of the conditions that the competing vehicles shall be shown in the 
grounds of the Glasgow Exhibition at the end of each day’s run, so 
that intending purchasers of motor vehicles and others interested 
may be guided by the awards of the judges, and have an oppor- 
tunity of forming their own opinion. 

The Automobile Club of Great Britain and Ireland now num- 
bers nearly 1,000 members, many of whom own motor carriages. 
The council is a most influential one, including his Grace the Duke of 
Sutherland, the Right Hon. the Earl of Shrewsbury and Talbot, 
the Right Hon. the Earl of Onslow, G.C.M.G., the Right Hon. 
Earl Grey, Lord Robert Cecil, Lord Kelvin, Sir James Pender, 
Alfred de Rothschild, and many other well-known man, whilst 
1155 clubs and societies are affiliated with the parent club, and 
1555 presidents are members of the council, viz.:—The Right Hon. 

e Earl of Derby, K. G., the president of the Liverpool Self- 
Propelled Traffic Association; the Right Hon. Sir J. H. A. 
9 K. C. B, Lord Justice Clerk of Scotland, for tho 
n ish Automobile Club; W. G. D. Goff, Esq., J. P., the chairman 

: he Irish Automobile Club, as well as the Presidents of Man- 
Chester, Yorkshire, Lincolnshire, Midlands and Nottingham Auto- 
mobile Clubs. 

mee chairman of the Automobile Club is Roger W. Wallace, Esq, 
A.C, The Hon. John Scott Montagu, M.P.; Sir David Salomons, 
Hon. ert Edmunds, Esq.; Paris Eugene Singer, Esq.;the Right 
sre some of fl eld, K.C.B. ; and John L. Thornycroft, Esq., F.R.S., 

The E members, whilst the judges' committee are :— 
(L&E MI on. Sir J. H. A. Macdonald, K.C.B., LL.D., F.R.S5. 
5 nst. Elec. E., Lord Justice Clerk of Scotland, Chair- 
RE Archibald Barr, D.Sc., M. Inst. C. E. 

Hudson Beare, B. Sc, M. Inst. C. E., M. Inst. Mech. E. 


W. Worby Beaumont, Esq , M. Inst. C. E., M. Inst. Mech. E. 

Prof. D. S. Capper, M. Inst. C. E., M. Inst. Mech. E. 

Dugald Clerk, Esq., M. Inst. C. E. 

Bryan Donkin, Esq., M. Inst. C. E., M. Inst. Mech E. 

Prof. Hele-Shaw, LL. D., F. R. S., M. Inst. C. E., M. Inst. Mech. E. 

Lieut.-Colonel H. C. L. Holden, R. A., F. R. S. 

Sir William H. Preece, K. C. B., F. R. S., P. P. Inst. C. E. 

Prof. William C. Unwin, F. R. S., M. Inst. C. E. 

A. F. Yarrow, Esq., M. Inst. C. E, M. Inst. Mech. E. 
With Mr. Claude Johnson, the secretary, a most ardent motor 
enthusiast, and the indefatigable organiser of the routes and pro- 
grammes of the trials and tests under the committee’s direction. 

We have gone somewhat fully into the standing and pur- 
poses of this club, as we think that its energetic action in pro- 
moting the best interests of its members is an example that might 
with advantage be followed by some of the old-time electrical 


clubs and societies, and whilst most of, the members of the Auto- 


mobile Club favour petrol, or steam motor vehicles, there are 
& considerable number working with might and main in the 
interests of electro-mobiles, or electrically-propelled vehicles, and 
we desire to do all we can to assist them in the advancement 
of a new electrical industry. 

The five trial runs are as followa:— 

September 2nd.—Glasgow to Edinburgh vid Bathgate, and back 
from Edinburgh to Glasgow vid Biggar and Lanark, 1164 miles. 

September 3rd.—Glasgow to Ayr vid Port Glasgow, Largs, and 
Killwinning, and back vid Kilmarnock, 1074 miles. 

September 4th.— Glasgow to Callander vid Fintry, and back vid 
Dry men, 963 miles. ' 

September 5th.—Glasgow to Stirling, through Dunblane and the 


hills to Yetts of Muckart, and by Tillicoultry again to Stirling, and 


back to Glasgow vid Kirkintilloch, 954 miles. 

Setember 6th.—Glasgow to Crianlarich vid Dumbarton, Helens- 
burgh, Arrochar, and Tarbet, and back to Glasgow viá Tarbet, Luss, 
Alexandria, and Bowling, 115} miles. 

The programme issued by the club is full of the most explicit and 
detailed instructions as to routes, cautions, and the difficulties as 
to steep hills (and there are many stcep hills), narrow roads, level 
railway crossings, crossing streams, &c.,aud enjoins great care iu 
passing through certain towns and villages, to slow down where 
young children are about, as well as a repeated caution to drive 
carefully past horses. 

There is an excellent map of the routes, and the system of con- 
trol, the result of much experience, is perfect if it can be rigidly 


* adhered to. 


We should wish that the programme gave particulars as to where 
electric current could be obtained for recharging the batteries of 
electric vebicles, and we venture to suggest that other information 
as to hotels, petrol repairs, &., such as is published in the 
“ Automobilists' Guide“ by King & Co., would be useful, and make 
the programme of events worth keeping for future reference. 

The limit of speed in Scotland is 10 miles un hour, in England 
it is 12 miles per hour, in France the limit is 124 miles through 
traffic aud 184 miles on the open road, and in America 12 to 14 
miles. 

The Judges’ Committee, in arriving at their decisions, will give 
marks principally on the results of the trial, but will also take into 
consideration: — 

(a) Price. 

(5) Weight. 

c) Horse-power shown by performance. 

99 Persons carried, or load. 

(c) Price in proportion to seating capacity occupied. 

(J) Price in proportion to power of motor. 

(g) Power in proportion to seats occupied. 

(A) Power in proportion to weight. 

(i) Mechanical efficiency as shown by hill-climbing trials. 

(kb) Simplicity of transmission. 

(2) Accessibility of mechanism. 

(m) Quality and sufliciency of speed gear. 

(n) Easiness of adjustmeat. 

(o) Steering gear. 

(p) Brakes and brake gear. 

(4) Igaition arrangements and apparatus. 

(r) General design, mechanically. 

(s) General design, appearance. 

t) Workmanship, especially of machinery. 

60 Condition of car at end of trial. 

(v) Brenkages and defects not previously mentioned. 

Certificates will only be given in respect of vehicles which have 
made an average of not less than 8 miles per hour on the total trials 
after deductiug loss of time in controls, by tire troubles and by 
compulsory stops. 

The rules are very similar to the rules issued for the 1,000 miles’ 
trial, and as the ostensible object of the forthcoming 500 miles’ trial is 
to ascertain the reliability of motor vehicles, it should be borne in 
miud that the 1,00) miles’ trials in April of last year sufficiently 
demonstrated that point. Thesetrials were held from April 23rd to 
May 12th—18 successive days—65 vehicles started, and over 50 
vehicles successfully accomplished the 1,000 miles at an average 
speed of about 12 miles an hour; they were on exhibition in 10 towns 
where they stopped on the way, and ascended and descended in 
perfect safety such inclines as from Kendal tp Shap Fell; the results 
were eminently successful and satisfactory. 

We veuture to recommend a much more exhaustive trial and 
analysis than is proposed, for improvement in detail only comes 
from such trials and analysis, and it is only by these means 
that real progress 1n this country and success in the industry will 
be attained ; tests of efficiency before the trials, to enable the judges 
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to obtain data as to the performance of each vehicle, such as brake 
horse-power required to propel the vehicle on the level and at set 
inclines—in other words, draw-bar pull, or its equivalent—giving the 
actual horse-power. The total weicht, carefully taken before and 
after the runs, and such other particulars, would be most useful in 
estimating or corroborating the results obtained in actual trial on 
the rough roads, steep inclines, and under control, together with 
consumption of petrol for petrol cars, or water and fuel for steam 
cars, and electric energy for electric cars. All information as to con- 
struction of cars, size of wheels, speed of engines or motors, ratio 
of reducing gear, mechanical construction and mounting of engine, 
motors, &c., would be most acceptable to the carriage builder. 

Now, & word as to electrically-propelled vehicles or electro- 
mobiles. The majority of the competitors will run petrol cars, and 
the reason is not far to seek, Petrol is easily obtainable, and there is 
thus no limit to the distauce a petrol car can be run. Electric cars 
require their batteries recharged, and as there are still in this 
country many small towns where electric light is not yet laid on, 
this difficulty of re-charging has to be met. In the larger towns, 
fortunately, facilities are being provided for recharging. In the five 
days’ routes set out electric current for recharging could be obtained 
at Glasgow, Edinburgh, Stirlinz, Ayr and Dumbarton; whilst at 
Callander, Lanark, Greenock and, we believe, other of the small 
Scotch towns on the routes, electric current could be obtained from 
the local mills or works having their own electric light plant, so 
that with a little enterprise there need not be any insurmountable 
difficulty for electii: vehicles entering in the competition. We under- 
stand there are some firms entering, and we suggest, as we have done 
in a previous issue, that walt-hours per tcn mile” should be aseer— 
tained during the run of each such electric vehicle, a3 well as the 
miles per cwt. of car," which, of course, is simple and easily calcu- 
lated. Electric cars have many advantages over petrol and steam 
cars, and, with reasonable facilities for recharging their batteries, 
should come to the front. 


THE CENTRAL STATION SUPERINTENDENT. 


By J. II. VAIL. 


The prize-winning paper, reprinted from the New York 
Electrical Review. 


CorNCIDENT with the remarkable industrial development of electric 
lighting has grown the demand for men well versed in the art, men 
who have the necessary practical skill and technical knowledve com- 
bined with the other attributes that make them competent to fill the 
more advanced positions. 

The kind of skill and knowledge necessary requires a broader 
familiarity with the several branches of ergiueering than is usually 
requisite to fit one for a similar positicn in other manufacturing 
lines. The superintendent of an electric lighting system has the 
oversight of so varied an assortment of modern appliances and 
operating methods that it is manifest that he should be unusually 
well acquainted with the characteristics and modes of operation of 
the improved types of steam and electrical equipments, and also 
have a thorough knowledge of underground and overhead systems 
of distribution. With the rapid growth of electric lighting there 
has been a corresponding advance in all the types of apparatus that 
are combined in a central station plant of the first class, while the 
increasing uses of current for lighting and motive power have so 
broadened the field as to involve the production aud distribution of 
surrent of different characteristics, necessitating a very thorough 
acquaintance with the exact value of each type or system. 

Unless one is personally acquainted with the many duties required 
of the superintendent, it is dif€cult to appreciate the numerous 
qualifications of a high order required. The intensity of application 
and the strenuous work frequently required from the super- 
intendent are only rarely understood by the business management. 
The man's ability is judged according to the results he produces, 
and it is seldom that time is given t» analyse the details whereby 
the resulta are obtained. It is expected that the man selected for 
so important a position will be of good moral character and strict 
integrity, therefore we will not dwell upon these pointa. 

Executive Ability. —Exccutive ability should be the first require- 
ment of a superintendent, for the reason that if be has practical 
experience and technical knowledge without capacity for organisation 
and management, he cannot successfully regulate the duties of the 
operating or constructing force. 

His value to his company depends not alone on his personal 
knowledge of the various branches of his profession, any of 
which he may be personally competent to handle himself, but 
he must be capable of selecting and surrounding himself with 
a corps of competent subordinates, and of so gupervisiug and direct- 
ing their labours that he obtains from them superior resulte with 
the least expenditure of his own vital energy. Many who have 
technical knowledge and practical experience yet lack executive 


ability, and are, therefore, incapable of supervising or directing the i 


work of others. , 

His own practical experience, his knowledge of human nature 
and a keen determination of the abilities of individual workmen 
will quickly enable him to measure the capacity of each subordinate 
and to decide to what limit each man can be depended upon. He 
thus proves his ability to perfect a working organisation and system 
of operation that will, in a large degree, leave him free from anxiety 
about details. In such an organisation each man knows when and 
in what manner his duties are to be performed, and emergencies are 


met and overcome with the least difficulty, Favouritism and 
political influence are responsible for placing many incompetent 
men in advanced positions. 

The writer has personal knowledge of a man being placed as 
superintendent of an important station through favouritism. This 
man had no executive capacity, only a saperticial theoretical know- 
ledge, no technical education, and absolutely no practical expe- 
rience. His instructions to subordinates were a constant subject of 
ridicule. His mistakes cost thousands of dollars, and yet, because 
of favouritism, he was for a long time retained, while competent 
and faithful subordimates were discharged on his recommendation. 
It cannot be a subject for wonder that, under such maladministration, 
a well-equipped station is not successful. 

Practical Erperience. —Practical experience should be the second 
essential requirement of the superintendent. He should be a man 
of proved capacity in this direction; which qualitication is best 
obtained by actual labour in the ranks, or by long familiarity with 
accurate observation of methods of manipulation. An apprentice- 
ship served in a good general machine works will be time well 
ee by a man who hopes to advance in this branch of electric 
ighting. 

He should, primarily, have a genius for mechanical pursuits, and 
in the course of a reasonable term of service as a private he learns 
how properly to apply his technical training. He perceives how 
to analyse his theoretical knowledge and correctly apply it to prac- 
tical work. He thus combines theory and technical training with 
practical experience, and becomes a master workman in the true 
sense. This kind of training develops quick perception, and in 
emergencies affords self-reliance and resourcefulness to decide 
promptly between methods and select wisely the best means, 

The superintendent is recognised by both his superiors and 
subordinates as a master, Wworkman in his profession; baving 
attained this standard, he has established a confidence in his 
ability that is not easily disturbed. It is possible to become well 
trained in technical knowledge even while in daily association with 
working conditions, and by many it is believed that technical 
training is thus more readily acquired, as practice and study are 
simultaneous. An experience of no little value is that to be obtained 
through the students’ courses arranged by many of the large elec- 
trical manufacturing companies. This work is of à practical 
character, and, when diligently followed by an observant man, 
atfords him a most excellent knowledge of the various types of 
generators and appurtenances and their characteristics. This 
course of training cannot fail to be highly appreciated in after 
years by those who have been so fortunate as to obtain it. It is 
but one of the many stepping-stones that assist in equipping a 
man for his chosen work, and it is here mentioned as a help, but 
not of vital importance. 

Technical H noiledqe.—Technical knowledge should be the third 
requirement of the superintendent. He should have the training of 
a mechanical and electrical engineer. The iacreasing complexity 
of the several mechanisms that are combined in the equipment ofa 
large central lighting station, aud the diversity of the systems of 
trausmission, distribution and methods of utilisation of electric 
energy, all require for their proper supervision a well-trained, active 
and energetic mind. A thorough technical education provides the 
sup2rintendent with a ground work upon which he builds his career 
of usefulness. "The superintendent must be well read in the 
technical literature relating to the several branches of his work. 
He requires to be well informed and up-to-date on all matters per- 
taining not only to improvements in the several types of apparatus 
or mechanism, but also in the best methods of securing results. The 
valuable reviews of current technical literature afford opportunities 
for keeping pace with the most advanced methods, as well as indi- 
cating salient points worthy of careful analysis. 

The saperintendent should be a thinker, as the work frequently 
demanded of him will require all his skill and resourcefulness to 
meet and control the difliculties. How often do we find that the 
real difliculties to be overeome are those which are brought about 
by the iutroduction of combination of conditions which the ordinary 
rules have not anticipated. And very often the actual working 
conditions are difficult of precise determination. . 

There has been a marked advance in recent years in technical 
engineering education, aud there is yet much to be desired in the 
direction of bringing the educational courses into closer conformity 
with actual working conditions. It is believed that the time 18 
not far distant when the student will, during his educational 
course, obtain his theoretical and technical instruction combined 
with actual working conditions. He will then be prepared to start 
out upon his business career at a higher level, and will add from 
three to five years' time to his earning career. 

Legal K nowledge.—It cannot be expected that the superintendent 


will be learned in much of the law; yet it is quite important that he 
should have a fair knowledge of the laws governing the employ- . 


ment of labour, the rights of his company under its charter and of 
the city ordinances; the liability of his company, as a common 
carrier, to serve the public; the liability of his company because 
of accidents to employés or to the public. 

He should be well informed in the preparation of contracta and 
specifications. With a fair knowledge of the salient points, he will 
the better understand how to avoid legal entanglements pertaining 
to his department of the business. 


(To be continued.) 


Fleetwood.—Mr. C. H. Wordingham, M. Inst. C. E., bas 


been appointed by the Board of Trade to act as electric inspector 
under the Fleetwood Electric Lighting Order. 
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CURRENT SPECIFICATIONS. 


LXXIV.—WORCESTER EXTENSIONS. 


BUMMARY. 


Extent of Contract. —Supply and erection of generating plant for 


use in the new station, Hylton Road, Worcester. 

System Adopted. —Direct current three-wire system, with 230 volts 
between centre and outers for lighting and 500—550-volt circuits 
for traction. 

Boilers. Three to be provided, of water-tube type, Babeock and 
Wilcox or other approved make, each to have a heating surface of 
3140 sq. ft. and to be capable of evaporating 11,000 lbs. of water 

hour. 
Pe Superheaters,—To be fitted to each boiler, capable of raising the 
temperature of steam 120° above that of saturated steam at thie 
working pressure of 180 lbs. per square inch. 

Mechanical Stokers.—Of Babcock & Wilcox chain grate type or 
other approved type. 

Economiser.—Green’s type, 288-tube size, with all latest improve- 
ments and motor-driven scraper gear. 

Feet Pumps. — Messrs. Weir's make, two in number, each to pump 
2.500 gallons of water per hour against a pressure of 180 lbs. 

Engines.--Three to be provided, triple-expausion three-crank 

ype, each for direct coupling to dynamos, and capable of output of 
350 1 k. P. at 300 revolutions per minute when working condensing 
with 175 lbs, per square inch. - 

Cmdensers.—To be of Messrs. Korting’s “Ejector” pattern, 
No. 30 size. : 

Dynamos,—Four to be provided, two to give either as shunt oras 
eompound-wound machine 250 Kw., two to be shunt-wound only 
and give 125 xw. each. The two latter machines to be coupled to 
the same engine. 

Voltage of Dynamos.—250-Kw. machines, 460 to 550 volts as shunt 
machines, 500 to 550 volts as compound machines; 125-Kw. 
machines, 230 to 260 volts as shuot machines. 

Specified Overload.—Twenty-five per cent. for half an hour 
without injurious heating, and with absolutely sparkless com- 
mutation. 

Permissible Temperature Rise.—Not to exceed 70° F. after a 
24-hour full-load run. 

Specified Efficiency.—993:5 per cent. at full load, 91 5 per cent. at 
half load. 

Specified Steam Consumption.—With 155 Ibs. per sq. in. steam, a 
vacuum of 25 in. and 1209 F. superheat:—Full load, 24°3 lbs. per 
Kw.hour; three-quarter load, 25:8 lbs. per Kw.-hour; one-half 
load, 267 Ibs. per &w.-hour; one-quarter load, 289 lbs. per 
kw.-hour. 

Motor Alternator Set.—To consist of alternator direct coupled to 
dynamo and coupled through Snyer's clutch to a Bellis3 engine to 
be removed from present works. 

Output of Set.—75 Kw. of either dynamo or alternator, direct 
currents at 460 to 550 volts, alternator at 2,000 to 2,200 volts 160 
periods, The alternator may be run either as gencrator or motor 
with one pole earthed. 

Booster—To consist of three machines, motor in centre, and 
booster on either side, to each generate 7:35 kw., 105 amperes at 70 
volts. The motor to be capable of driving both boosters when work- 
Ing at full load. 

Condenser Pumps.—Two motor-driven centrifugal pumps, one to 
deliver 550 gallons per minute against a head of 45 ft., and the 
other 750 gallons per minute to the same height. 

Switchboard.—To be of standard type, with instruments as 
specified, suitable for both Jighting and traction working. 

Overhead Crane.—To lift 10 tons, to be worked by hand, and to 
be snitabie for a span of 32 ft. 4 in. 

Accumulators.—250 cells to be supplied, cach cell to have a 
capacity of 630 ampere-hours when discharged at rate of 105 
amperes. 

Specified Dates of Completion.—Boiler section seven months, steam 
dynamos and cells eight months, crane six months, rest of contract 
seven months. 

Penalty for Late Completion. One per cent. per week of contract 
price for each section late. 

Terms of Payment.—75 per cent. of value of work executed and 
plant delivered on site on monthly certificates of engineer until 
valae of money retained by Corporation is equal to 10 per cent. of 
contract price. Half this sum to be paid on completion, rest 12 
months later, 

Period of Maintenance.—Twelve months from date of completion. 

Stipulations asto Removal of Foreman.—Satisfactory. 

Ge as to Wages to be Paid to Workmen.—Standard rates 
_ Sureties.—Two to be provided, to be bound jointly and severally, 
in sums equal to total contract price. 

5 min Proposals. —See comments below. 

ate for Receipt Tenders.— August 23rd, 1901. 
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provided for, it appears that in the opinion of the technical adviser 
to the Corporation that system has advantages over the one at pre- 
sent in use. The provision of a 75-kw. motor-alternator, which 
may be used either as alternator driven from direct current 
side, dynamo from alternator side, or through a Snyer's cluteh 
coupling from a Belliss engine to generate either class of current, 
enables a certain amount of interchangeability to be obtained. It 
will be remembered that the present station is situated some 
distance from the city and is partly driven by means of water 
power. 

The designer of the station evidently looks upon economical pro- 
duction of power as the principal consideration, and provides for 
high pressure boilers, superheaters, triple-expausion engines and 
condensers. The steam consumptions demanded at light loads are 
very low, and we shall be interested in learning whether they are 
actually obtained. 

In specifying the accumulators, it is stipulated that the fall in 
pressure in the cells after a discharge at a certain given rate shall 
not exceed 10 per cent. We think that it would have been better 
to state the voltage, as the commencing voltage may vary according 
to the rate at which the cells have been charged and the time which 
has elapsed since the charging took place. 

A guarantee must be given that the capacity of the cells measured 
in kilowatt-hours shall be 90 per cent. of specified output at end 
of three years, and extra sums stated for which this guarantee will 
be extended for five and seven years. 

The arbitration clauses need careful perusal, since they are in a 
certain deeree contradictory. "Thus Clause 14 in the general 
conditions permits an appeal to arbitration, notice of which is given 
within 72 hours of the engineer's decision, upon any fiat of the 
engineer regarding the rejection of materials or the amending of 
defective workmanship. 

Clause 34, which is headed “ Disputes,” states that any dispute or 
difference relating to the qualities, quantities, descriptions, or manner 
of work done or executed undcr the coutract shall be referred to, and 
finally decided by, the engineer without any right of appeal by 
the contractor. 

We recommend tbat all tenderers stipulate that the usual clause, 
as agreed upon by the Municipal Electrical Association and the 
Electrical Plant Manufacturers’ Association, be inserted in the final 
contract, so as to avoid any misunderstandings as to the meanings 
of the above clauses. Standard rates of wages, as current in the 
district, are to be paid, and local conditions of labour observed for 
the different districts in which the work will be carried out. 


THE NEW WESTINGHOUSE WORKS AT 
MANCHESTER. 


— 


In our last issue we were able to give a few general details of the 
works which are being built and equipped at Rugby by the British 
'l'homson-Houston Company. This week we are able to record a 
step forward in connection with the construction of the manufac- 
torics which the British Westinghouse Electric and Manufacturing 
Company has for some time past been engaged upon at Trafford 
Park, Manchester. The step to which we refer was the laying of the 
commemorative corner stone on Saturday last by the Lord Mayor of 
London, assisted by the Lord Mayor of Manchester. 

A large party of guests were conveyed down from London by 
special train on Saturday morning, others joining the party after 
visiting the site of the new Linotype works for the laying of a 
foundation stone by the Lord Mayorof London. At the Westinghouse 
eeremonial the Lord Mayors were supported by Alderman W. 
Vaughan-Morgan and Mr. Sheriff Lawrence, M P., and the others 
present included Messrs. C. W. Benson, deputy chairman of the 
British Westinghouse Electric and Manufacturing Company, Lemuel 
Bannister, Ph. Ferd Kobbe, and J. H. Lukach (executive committee}, 
J. Annan Bryce, J. F. Mason, A. E. Scanes (secretary), W. I. 
Wells (business manager), II. S. Lond (works manager), J. C. 
Stewart (building manager), G. W. Beckwith and W. H. Penton 
(Dorman, Long & Co., Middlesborough), J. Lockie (Leith), Walker 
Bros. (Wigan), J. Levinstein, W. H. Fowler, Vaughan, C. H. Word- 
ingham, G. Fell, R. A. Armitage, C. J. Galloway, Broadbent 
A. B. Mountain, and S. B. Cottrell. ' 

The proceedings were opened by Mr. C. W. BENSON, who, on behalf 
of the chairman and directors of the company, gave a very cordial 
welcome to the Lord Mayor of London and the Lord Mayor of Man- 
chester, to the Sheriffs and the other guests. He said that in enter- 
ing on the undertaking which they had begun there at Manchester 
the company had had not only the benefit of English knowledge, 
aud American knowledge, but even of Scotch knowledge, and they 
hoped to see the successful completion of the works of which they 
had met to lay the corner stone, and to see them a success financially 
He then handed the Lord Mayor of London a trowel, and the Lord 
Mayor of Manchester a mallet. 

After the necessary operation had been carried out, the Lorp 
Mayor oF Lonpon declared the stone to be well and truly laid, and 
expressed the hope that there would be built upon it & super- 
structure whieh would be honourable alike to the builders and to 
those who had promoted that very great undertaking. 

The Lord Mayor or MANCHESTER said that he had been told 
that the company was an English and American combination — 
English mainly. That being so, he trusted and believed that the 
undertaking would be a financial success, and tind employment for 
a large number of hands. i 


—— —é—bQ9 Eee m ee 


250 ‘THE ELECTRICAL REVIEW. 


[Vol. 49. No. 1,237, Avausr 9, 1901. 


Mr. Sheriff Lawrence, M. P., said he had been deputed, under 
somewhat exceptional circumstances, to speak on behalf of the 
directors of the British Westinghouse Electric and Manufacturing 
Company, of which he himself was a director. The honoured pre- 
sident of the company, Mr. George Westinghouse, a manu of inter- 
national fame, was ünable to be there. He had & genuine excuse, 
for Mr. Westinghouse was in a state of ill-health from excessive 
overwork at that time, and his medical adviser had wished him to 
go into Cumberland for two or three weeks. Under those circum- 
stances it devolved upon him (Sheriff Lawrence), in the absence of 
his colleague, to move & vote of thanks to the Lord Mayor of 
London and the Lord Mayor of Manchester for coming there to 
lay the corner stone of that great industry. That development was a 
great and new departure in the manufacture of electrical machinery 
and engines, and the capital which had been invested in those 
lands and buildings, and would still be invested, was entirely British. 


It had been found in London by leading capitalists, from Lord 


Rothschild downwards. Hesaw onthat platform Mr. Lukach, who, 
with Lord Rothschild, had been instrumental in finding the capital. 
While that enterprise in its inception was essentially American, the 
details and developments would be entirely in British hands. They 
couldn't have started the business themselves, as they wanted 
a great many patents which were in American hands. Mr. 
Westinghouse said he would endeavour to lock hands with 
them and to rear on the soil of Old England an industry which 
would be a profitable one, and bring profit to all concerned. From 
those works they hoped to send out electrical machinery which 
would astonish the world. Already contracts for great and im- 
portant works had been secured, and would be carricd out as soon 
as the works were ready. They had committed themselves to an 
expenditure of a sum of not less than a million and a half sterling, 
and possibly another half-million might be wanted before they had 
carried out that magnificent design of Mr. Westinghouse’s; they 
believed that they were going to get a good return on that money, 
not only for the shareholders, but for the industries of Lancashire, 
and that in a short time, if they did not surpass, they would at any 
rate equal the finest productions of the works of America and 
Germany. He thought they owed a great debt to Mr. Westing- 
house and those who surrounded him for bringing that great 
industry into existence, and he hoped his example would be 
followed by others. This old country, much as they loved it, 
needed a little stirring up at times, and he thought they were going 
to get it if Mr. Westinghouse remained among them. The designs 
of those works were due to Mr. Rodd, engineer to the Pennsylvania 
Railway Company, who had designed the works of the company in 
America. Their works at Pittsburg gave employment to 15,000 
hands. Those works (at Manchester) were designed to employ 
5,000 men. Mr. Westinghouse had picked out a band of young men 
and sent them out at his own expense to the works at Pittsburg, so 
that they could learn the methods of working, and in a few years 
when they came back with the training they had had they would be 
put in as foremen of those works. When they started the works 
they would start one of the finest industries in the world. He had 
much pleasure in moving that their thanks be given to the Lord 
Mayor of London and the Lord Mayor of Manchester for their 
kindness in coming there that day. 

Mr. R. H. Porter, chief of the United States Census Depart- 
ment, remarked that when he came over to England eight 
or ten weeks ago he found that, for some reason or other, that he 
had not been sble to discover, there was an epidemic of pessimism 
passing over this island of theirs, that they were manufacturing all 
kinds of bogies and boojams agairst British trade. He thought a 
reasonable amount of pessimism was good Some of them had read 
a recent novel by David Harum. He said in the book that a 
reasonable amount of fleas was good for a dog, for it only 
kept him from brooding over the fact that he was a dog. He 
thought a reasonable amount of pessimism might be good for 
this country, and might be good for Germany, for it only 
prevented them from thinking about it. If there were any 
pessimism, he thought they would agree with him that it did not 
exist in that district. He had had to do more or less with the 
weighing of what statisticians said of the means of the country, and 
he had simply got to say that what he had seen in England and in 
that district completely nonplussed their political economists. He 
would say that British experience and British Conservatism, inter- 
woven with the ingenuity and enterprise of Americans, would put 
up a hard front for the rest of the world to compete with. He 
seconded the vote of thanks for the Lord Mayor of London. 

The LORD Mayor or LONDON, in responding, said that all those 
who had accompanied him from London wished that great under- 
taking every possible success in the future. When they found, as 
Mr. Porter had so properly said, a combination of American intellect 
and British capital, they were sure it stood on a sound foundation, 
and they might feel with pleasure that at no distant date the directors 
of that company would have the satisfaction of seeing the rewards 
of their labours and of paying good dividends to their shareholders. 

The Lorp Mayor or MANCHESTER also acknowledged the 
vote of thanks. He added that it was highly gratifying to hear 
that some young Englishmen had been sent over to the Westing- 
house works at Pittsburg to learn the work. He hoped that when 
they came there to those works they would work with success, and 
that the old men would do their very utmost to learn and carry 
out the principles which those young men had learned. If they 
did the results would be more than doubled and that establishment 
would go on and prosper. No doubt the wages paid would bea 
great service to the district ; 5,000 people would mean a very large 
amount of wages paid. He hoped everything would go on satisfac- 
torily, and that other firms would come there and establish works. 

Mr. J. C. SrEwART informed the gathering that the main building 
of the works was 450 ft. in width and 1,000 ft. in length. 


The visitors now procceded to the inside of the large building 
which will serve as the fitting shop. A portion of this had been 
partitioned off and highly decorated with flags and flowers. Here 
the visitors took tea. Afterwards most of them returned to Man- 
chester by conveyances which were provided for them. 

The new buildings stand within about 130 acres of Trafford 
Park estate, which the company have acquired. The buildings run 
almost due north and south, the north ends forming the front. The 
works will comprise six rectangular buildings, arrauged side by side 
in the order most convenient for securing straightforward work in 
the manufacture of the machinery in the mauy operations from 
foundry to finish. On the extreme east is the iron foundry, 170 ft. 
wide by 580 ft. long. Next come the brass foundry, malleable iron 
foundry, pattern shop, steel foundry and forge. The machine shop 
lies next, the building being 430 ft. by 900 ft. This building is 
divided longitudinally into bays and will contain the most modern 
machines of all kinds. s 

In all, some 5,000 workmen will be employed. Most of these 
will reside in houses built by the Trafford Park Dwellings Com- 
pany, Limited, who hold 120 acres of land near the works, on which 
from 2,500 to 3,000 dwellings will be erected. About 3,000 work- 
men are now employed in the erection of the buildings; 27 miles 
of railway track have been laid down and are in use. Some 15,000 
tons of steel, Which is being supplied by Messrs. Dorman, Long and 
Co., Middlesbrough, and 10,000,000 cubic ft. of timber will be used 
in the erection of the buildings. The entire works will be devoted 
to the manufacture of the different types of Westinghouse electric 
power machinery, including dynamos and motors, tramway and 
railway equipments, rotary converters, transformers and switch- 
boards, and to the manufacture of gas engines, the Westinghouse 
three-cylinder gas engine being a speciality. The larger sizes of 
these engines will be built up to 1,500 H.P. . 2 


PARLIAMENTARY COMMITTEES. 


LONDON UNITED TnAMWAYS BILL. 


On the 24th ult. a Select Committee of the House of Lords 
commenced the consideration of the Bill of the London 
United Tramways Company, under which powers are sought to 
make various extensions of the company’s lines in the South-western 
district of London; and to convert part of the present horse tram- 
wavs into electrical lines. 

The DUKE oF NORTHUMBERLAND presided, and before commenc- 
ing the inquiry, said that when he was asked to act as chairman of 
the Committee he had no idea that one of the opposing parties was 
the Heston & Isleworth District Council. As he was a proprietor 
in the district some of the parties might object to bis takirg any 
part in the inquiry, although he need hardly say he was quite 
uubiassed. 

Mr. BAvrova Browne, K. C. (who with Mr. Fitzgerald, K. C., and 
Mr. Lewis Coward, K.C., appeared for the promoters) said that 
there could be no possible objection to the noble Lord acting as 
chairman, for as a matter of fact the opposition of the Heston and 
Isleworth District Council had been withdrawn. 

Proceeding to open the Bill, Mr. Browne said that the length of 
tramways either constructed or authorised by the company was 
40 miles, and of that nuniber 16 or 17 were at the present time being 
worked by electric traction. The proposed extensions were almost 
entirely iu the county of Surrey, and would be of the greatest 
possible publie convenience. At the suggestion of tne local authori- 
ties one or two of the routes had been slightly modified to meet 
their views. With regard to the question of electrolysis, counsel 
referred to the great mass of expert evidence which was given on 
the subject before the Committee of the House of Commons 
(which appeared in the ErEcTRICAL Review of June 28th), and 
pointed out that the matter had been thoroughly thrashed out and 
the special clause asked for by the water companies for the protec- 
tion of their mains had been refused by that committee. He 
contended that the water companies were afforded ample protection 
by the Board of Trade clause inserted in the Bill, and objected to 
the water companies appearing before that committee on this 
question. f 

The formal objection of Mr. Balfour Browne led to some dis- 
cussion, and Mr. BacGaLrtay, K.C., argued that the water companies 
had a right to be heard before the Lords’ Committec. 

The CowwiTTEE, having considered the point, said they thought 
they must admit the evidence of the water companies. 

Mr. James Criirron Roninson, the first witness, said he was 
manaring director and engineer to the promoting company. The 
company opened their first lines, eight miles in length, which ran 
from Hammersmith Broadway to Kew Bridge, from Shepherd's 
Bush to Goldhawk Road, and from Shepherd's Bush to Acton, in 
May. On each of the four days, Easter Monday, Whit Monday, 
Sunday, July 14th, and Sunday, July 21st, the company carried nearly 
a million passengers. In the early hours of the morning they carried 
passengers at about a farthing a mile. The first extension the com- 
pany sought under the Bill was a line which made a physical 
junction with the company's authorised tramway at Hampton Wick 
and then passed across Kingston Bridge, through Kingston to 
Malden, with a spur along the Richmond Road to the northern 
boundary of Kingston, another spur from Richmond Road passing 
along King’s Road to Richmond Park, and a third spur from Lon- 
don Road, Kingston, to Kingston Hill. That line was not opposed. 
Another line would. run from London Road, Kingston, vid Eden 
Strect and Claremont Road to Surbiton Station, and thence along 
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Victoria Road, Brighton Road, Portsmouth Road vid Winter's 
Bridge and Thames Ditton to East Molesey, where it crossed 
Hampton Court Bridge and effected a physical junction with the 
company's already authorised lines at Hampton Court on the Mid- 
dlesex side. There would also be connections from this line to 
Surbiton and Hook. Then there was a line from Hammersmith 
Broadway (where there was a junction of the existing lines of the 
company) which would cross Hammersmith Bridge and extend a 
short distance into Barnes. The scheme would involve £91,700 in 
street improvements, of which £20,000 was allocated to widening 
the bridges at Hampton Court and Kingston. The estimate of the 

anent way construction was £169,900, making a total of 
£260,000, exclusive of outlay on electrical equipment. The whole 
of the lines would be worked electrically from one generating 
station at Chiswick. When the company’s scheme was complete 
and in full operation he believed they would carry from 150,000,000 
to 200,000,000 passengers a year. 

Mr. E. J. HaLsey, chairman of the Surrey County Council, gave 
evidence in support of the Bill. He said his Council bad considered 
the question of tramways, and a majority came to the conclusion 
that they would be their own light railway authority, but as they 
had not the necessary two-thirds majority, they could not proceed 
farther with the particular scheme before them. After discussion 
the Council decided that, if they were not to be the authority them- 
selves, the best thing they could do would be to support a scheme 
which would be homogeneous. 

The Committee then adjourned. 


On the Committee resuming on 25th ult, Mr. Rosinson, the 
managing director of the London United Tramways Company, was 
re-examined by Mr. Fitzgerald on the question of the danger likely 
to arise from the use of electric traction on tramways as opposed to 
horse traction. He said he felt confident that if the number of 
accidents occurring on electric tramways were compared with the 
number of passengers carried, the average would be found to be 
very infinitesimal. 

A large amount of local evidence was then given in favour of the 
Bill, among the witnesses being Mr. Burr, M.P., who said that 
considerable inconvenience had resulted to the inhabitants of 
Hammersmith owing to the want of suflicient facilities for getting 
to Barnes, Mortlake, and Richmond. At present the only means of 
locomotion was the omnibus service, but he did not consider that at 
all satisfactory, and he felt sure that the inhabitants of the district 
would greatly prefer electric tramways as proposed in the Bill. 

Mr. SKEwWEkS Cox, M. P., also spoke as to the local feeling in 
favour of the extensions, and said that personally he considered 
the connection across Hampton and Kingston Bridges the most 
important part of the scheme. 

The Committee at this point cleared the room, and after delibern- 
ting in private for a considerable time, the CHAIRMAN, upon the 
readmission of the parties, said he had to announce that the 
Committee had come to the conclusion that the Hammersmith line 
was not proved, and therefore they did not propose to hear any 
opposition to it. They would, however, be prepared to hear the 
evidence in opposition to the other proposed extensions. 

Mr. FrrzokkALp said he thought he ought to inform the committee 
that the promoters had come to an agreement with the London 
County Council as to the Hammersmith exteusion. 

The Cnaluax replied that that did not in any way modify the 
decision of the Committee. 

Evidence was then given on behalf of the Middlesex County 
Council by Mr. H. D. Wak ELAN, the engineer and surveyor to the 
Council, who said that the proposed contribution towards strengthen- 
ingand widening the bridges was not sufficicnt, and the view of 
his Council was that it would not be safe to take the tramways over 
Hampton Court Bridge unless it was reconstructed. 

Lord Ropert CECIL, for the Middlesex County Council, asked the 
Committee, if they decided that the tramways should be taken across 
the bridges, in the public interests it should only be on such terms 
as would secure to the County a fair and adequate contribution 
towards the cost of the improvements which would be entailed. 

Evidence was then given on behalf of the frontagers in Kew and 
Richmond as to the damage which a tramway would inflict upon 
their property, and Sir James SzLUMPER, the Mayor of Richmond, 
having given evidence on behalf of the Corporation against the 
&heme, the Committee adjourned. 


On resuming on 26th ult., evidence was tendered by Sir WHITTAKER 
ELis, Bart, M.P., who asked the Committee not to grant the 
proposed extensions to Kew. He said he had taken a great interest 
ln tramway matters for many years, and in his opinion electric 
tramcars spoiled the use of the roads for horse traffic. If the 
scheme were allowed it would very seriously injure the residential 
property along which the trams would run. 

mi J. SZLUMPER spoke as to the present railway facilities to 
chmond, which, he said, were in his opinion quite sufficient for 
the needs of the locality. 
ey UTER K. C., baving addressed the Committee on behalf of 
m chmond Corporation, Mr. FirzGERALD replied on behalf of 
vi de E and said that with regard to the question as to the 
eas or reconstruction of Kingston and Hampton Bridges, 
aa been satisfactorily settled with the Middlesex County 
on CHAIRMAN said he had not consulted the Committee, but he 
107 tay that that question of bridges appeared to him to be a 
serious one. 
r. FITZGERALD said the arrangement was that the promoters 
x i to contribute £10,000 towards the alteration or recon- 
on of each of the bridges as a minimum, but supposing the 


cost should largely exceed that amount they ‘had agreed to 
contribute one-third of the total cost. The only point left to be 
dealt with was the proposed electrification of the tramway from 
Kew to Richmond, and there the frontagers could not be damaged by 
the scheme, because the Richmond Corporation had stated their 
intention of converting the present horse tramways into electric 
lines if they passed into their hands. 

After consulting for some time in private, the CHAIRMAN said the 
Committee found that portion of the preamble which referred to the 
tramway from Kew to Richmond not proved. The rest of the 
preamble was proved with the inclusion of the clause relating to 
the Chelsea Waterworks Company. The other clauses were then 
adjusted. 


TRAMWAYS PROVISIONAL ORDER. 


Tramway Orders Confirmation Bills, Nos. 3 and 4, were before the 
House of Commons’ Committee on Unopposed Bills, on Wednesday 
last week, and were ordered to be reported for third reading. The 
Orders relate to Coatbridge, Folkestone, Glossop, Hopeman, 
Weston-super-Mare, Pontefract, Cheriton, Colchester, Hyde, Little- 
borough, Middleton, and Chadderton. Particulars of undertakers 

have previously been given in the ELECTRICAL REVIEW. l 


PoBTMADOC, BEDDGELERT AND SouTH SNOWDON RAILWAY. 


Tan above Bill came last week before Mr. Lowther's House of 
Commons’ Committee on Unopposed Bills. The object of the Bill 
is to construct a railway from Portmadoc to the foot of Snowdon on 
its south side. The railway will ron through the Pass of Aber- 
glaslyn and the Vale of Gwynant to the top of Lake Gwynant. For 
the purpose of generating electrical energy to work the railway 
the waters of Llyn Llydaw and Llyn Teym will be impounded. 

There were several petitions against the measure, on the ground 
that the natural beauties of the locality would be interfered with. 

Sir Dovaras Fox, the engineer of the scheme, said it was quite a 
misapprehension to think the scheme would interfere with the 
scenery, the only effect being that the two mountain tarns would 
be lowered 2 or 3 in., but the water abstracted would be returned to 
the stream. : 

The CHAIRMAN announced that the Committee had decided to 
pass the Bill and leave it to the House of Commons to deal with any 
opposition. 

The Bill came before the House of Commons on Tuesday, when 
an amendment to omit a clause enabling the company to utilise the 
waters mentioned, was defeated by a very large majority. 


Locu LEvEN WATER POWER BILL. 


Tue Loch Leven Water Power Bill, which passed a House of Com- 
mons’ Committee a few weeks ago, was before Earl Waldegrave's 
House of Lords’ Committee on Thursday and Friday last week. 
The Bill is promoted by the British Aluminium Company for the 
purpose of taking the waters from Loch Leven for generating elec- 
tricity and other purposes. The opposition came from Mrs. Lucy, 
who owned property affected, and her sporting tenant. 

Mr. LirrLER, K. C., having opened the case, called 

Mr. WaLLaACE, K.C., chairman of the Aluminium Company, who 
stated that while the company were not philauthropists, they 
wished as far as possible to develop British industry, and believed 
that important industries could be developed if the powers sought 
were granted. 

Lord KELVIN gave evidence that in his opinion the scheme was 
well devised. He felt disappointed that the British Aluminium 
Company had not been a greater success than it had, but each year 
showed an improvement. 

Further evidence in support of the Bill was called, and an 
adjournment was made to see if the parties could come to an agree- 
ment. This they failed to do. i 

Mr. ERSKINE PoLLOCRk, K.C., addressed the Committee for the: 
petitioner, and subinitted that there was no evidence that the 
ground which had been taken for factories would ever be used for 


that purpose. 
The Committee found the preamble of the Bill proved. 


PONTYPRIDD TRAMWAYS. 


On 2nd inst. the House of Commons’ Committee, presided over by 

Mr. Jeffreys, concluded the consideration of the Provisional Order 

Bill, confirming orders granted by the Board of Trade for the con- 

struction of tramways. The only order opposed was that of the 

Urban Council of Pontypridd, and the opponents were the Taff 

Mer Railway Company. The Bill has already passed the House of 
ords. 

It was stated by Mr. Ram, K. C., that the scheme had the enthusj« 
astic support of the inhabitants of the district, as it was felt that 
a tramway would be a great boon. He submitted that the railway 
copy isa not be injured, for it was primarily & mineral line, 
and carried few engers. The estimated cost 
was £41,000. pass E of the tramway 

Evidence having been called, 

The CHAIRMAN said the Committee thought the r 
which the line was proposed should all be widened to nu P 

Mr. Raw said that if this was insisted upon it would kill the 
schemc. i 

Mr. FITZGERALD, for the railway company, argued i 
would be very hardly treated if ite 1 ia xime E 
company had recently opened up a short line for colliers, and what 
little passenger traffic they had they would be deprived of, The 
considered tnat the tramways would never pay, and eousequentle 
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the railway, which owned a lot of property, would be called upon 15,48. ‘ Improved clectrically illuminated travelling timepiece.” Major A. a | 
to thirteenth RoswrrLL, July 27. (Complete.) 
pay one thirteenth of the loss. D : f 
Th ; : 15.258. Improved means for raising and lowering arc lamps." J.T. InwiN 
e Committee found the preamble proved, subject to all country and WiLLANs & RomiwsowN, Limited, July 27. ø 
roads being widened to 24 ft., and the other roads to be widened. 
l T 
WATFORD TRAMWAYS. ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
l p 
On Tuesday the Watford Tramways Bill was before the House of 
Commons’ Committee on Unopposed Bills, and was ordered to be VVV 1 erm eee C5. 
reported to the House for third reading. ‘The Bill incorporates the 15 mid 3 od (in i 5ij Pool, e v. 
Watford and District Tramways Company, and authorises the con- e ak d * 
struction of over eight miles of tramways and the taking of land for 1895 aux 
the erection of a generating station. : gases 
21,990. “‘improvemeats in aud connected with grips fer electrical apparatus.” fam ds 
N. Oppenheimer. ‘Actiongeselischatt Mix & Genest.) Dated November 3rd, 1899. 3 
The two conical bodies for gripping a flexible conducting cord in an electrical e 
: apparatus such as a lampholder are held between the casing and a shoulder PR 
CITY AND SouTH LONDON BRAILWAY. in a screw cap, a tabular extension of which has a smooth outwardly turned 
: s ; ] . : edge to avoid chafing. es 
THIS Bill, which authorises an extension of time for the completion 21,991. “Improvements in and connected with porcelain interiore for electric 
of certain works, passed the House of Commons’ Committee on Inoandesoont lampholders." M. Oppenheimer.  (Aotiengeselisobait Mix & Genest.) 
Unopposed Bills on Tuesday, and was ordered to be reported to the Dated November 3rd, 1899. A porcelain insulating body for a bayonet holder is eae 
House for third readin made with an S-shaped ridge, the middle of which is highest, forming recesses T NG 
8- to receive the metal parts. A straight groove is formed across the face of the Pes 
insulator, between thespring plungers. In a modification, more than one ridge E 


and groove are interposed between the metal purts. 


22,016. 5 in electrical switches for telephonie systems and other M 
purposes. M. Byng and F. 6. Bell. Dated November 8rd, 1899. Relates to ' 
means for secaring ae i Sa systema, &c., thata ED arm is properly * 
upon its contact stud. ie Contact arm is pivotted to & plate, suitably sup- i ; 
NEW PATENTS AND ABSTRACTS OF 55 and rubs over contacta. The plate has sinken hus 
PUBLISHED hemispherical recesses corresponding to the contacts, and a ball is pressed bya — 8 
8 SPECIFICATIONS. spring and falls intoa recess with an audible clack. In a slidiag switch, & IOP RS 
pointer serves as an indicator. 


22,634. ‘improvements fa means for erating N electric currente." 3 
NEW PATENTS, 1901. Tho British Thomson-Houstos Company, Wanted. (C. P. Steinmetz.) Dated ` 
November lith, 1800. Dynamos, alternating current:—Consists in generating ‘Se 
. alternating currents by the rotation of a closed conductor in synchronis n with e 
Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent and in inductive relation to a magnetic ticld of force cue to the agency of CUN 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester alternating P OR n 5 AU En, single- 515 MUN ipo Pe 
and Birmi : ae currents are supplied by the generator to the primary circuit of an induction "n 
d Birmingham, to whom all inquiries should be addressed. machine, and the closed-circuit armature is rotated synchronously by means of = 
a driving belt. The primary current is thereby brought partially into phese 2 
TE ; D ei T vut with the primary electromotive force, and the mechanical energy supplied to iud 
july 2. c ane eer veya the machine is converted into clectrical energy. The closed-circuit armature - 
14 864 “I . ; 3 ae — may have a practically uniform magnetic reluctance, as in the form shown, or & 1 
July 28. mprovements in or relating to electrical.wall plugs.“ S. A. HUNTER. shuttle form of armature nay be employed. The invention may also be a: apted Pe 
44 05 1 ‘ae s to a multi-phase system, 5 claims. E ede 
,98. mprovements in or in connection with tramway and other cars 10 ; EM 
hat are propelled by electricity." J. HENTER- E Gur SEC GEES: 22,635. ''improvements in electrical distribution aud in starting rotary slectric st und 
Tale S cc converters." The British Thomson-Houston Company, Limited. M. B. Potter). ae 
14.897. “I in electri j TERT Dated November 11th, 1899. Relates to systems of distribution with rotary con- mure 
897. mprovements in electric meters. P. RiEwxikn. July 22. verters, and to the starting of the converters. A small generator driven by an GU 
14,901. "s Improvements in trolley arms for electric tramcars and like induction motor is provided for producing a direct current for starting the con- = 
vehicles,” A. BERUTHEIL. July 22. verters one at a time, The induction motor, supplied with a three-phase ES 
14,918. "Improvements in couplers for connecting together the ends of current drives a small generator having a regulable resistance in the field coils AN 
wires, conductors and the like." E. Fiscuki-ScuaAD and H. SCHNEIDER. and a resistance for varying the current supplied to either of the converters. VUE 
July 22, Switches arg so arranged that either converter may be connected with the _ 
14,919. “I - irele " ie generator, and other switches for connecting the converters with the direct- MEE 
GEHURING, 8 telegraphy.” H. SHOEMAKER and G. P. current bus bar. In a modined arrangement the starting resistance is dispensed 
14090 In improved. sal t deite t . ; : with, and the generator has two armatures having separate sets of switches, 80 
PEG a T E R 2 a j uA. 1 BE ONES pole: and the 3 in that they may be connected either to the armature or the field coils of tho 
july 23 : i ways an tramcars. * ARSONS, converter. 7 claims. 
. * 
14.932. “ Improv i ; Abs: „ W. MW 5 22,609. ‘‘Improvoments In the electric lighting of railway vehloles." E. R. d 
July 23 VTV Hiit. "pated November 18th, 1809. (Date under International Convention, A ii 
: : ee x April 14th, 1897) The system is particularly adapted for lighting vehicles on ` 
EN Rd ON ce brush-holders." T. WirsoN and electric railways in which the three-wire system is employed, the supply con- 
: %%% eee COMPS; ductors being in sections and alternately conneetedto the positive and negative 
14,946. “Improvements in and connected with electrolytic apparatus.” M. mains. The lamps are arranged in two groups, and two sets of collectors are 
Haas. July 23. (Complete.) employed. In the arrangement the car runs on the neutral track. The 
14,963. “Improvements in electric aro lamps.” J. II. Heany. July 23. (Com- sectional conductors are connected alternately to the mains, and two pairs of ( 
lete.) shoes are employed, the space between each pair being less than the space 
3 between the conductors. The shoes are connected to the two sets of lamps and 4 
14,967. “I > i | sis.” „ „ 5 e 
sige? Improvements in apparatus for refining metals by eleetrolysis” ie motors, "hus one ret of lamps is always im circuii and the motors ere 
14,906. ‘ Improvements in electric motors.“ J. H. Hrany. July 23. (Com- „„ o ) " NC 
lete.) 22,616. ‘‘ An improved safety device for starting switehes ef electric motors. 
E A. J Attsnberg. Dated November 18th, 1699. Switches for motors.—An 
[1] DTI 1 » ` LED > . 8 e * . ; > . 1 . j > ATUS 
Gores Improvements in eleotrio motors. J. H. Hrany. July 23. electro-magnetic device is provided so that the switeh arm cannot be 
Vn estie wie amps" Ses July 28 preyed farther on when the current has reached a predetermined ‘maximum. 
999. > C . HI. ANY. . 2 claims. | 
(Complete.) 2 
15,004. “Improvements in and relating to surface contact systems of s de x Aney M improved ohe mioal generator ef electricity.” E.L. Ander y . aT] 
electric traction.“ G. C. Marks. (La Socicte Rouaix Volatron et Cie, France.) js TJ! PL Carnon Edad | 
July 28 , „ and consists in the use in such batteries of hydrofluoric acid as ! ladga 
° : slectroly . i . 
15,041. Improvements in trolleys for electric tramways and the like.” areca Doo 
S. Kempner. July 24. 3 s 8 in or reales * e relays, enis 
15,045. “Improv ts in e ` ; ; eounGers, an : e ro-magne apparatus. ob. UB . & ovemob 
Iis. v Improvements in electric are lamps and in optical apparatus in Sigh tive Electromagnets or use a relays, Sounders, Ko, are formed wit 
15,048. “Improvements in and relating to electrical cui rei de rulati d the magnetic circuit sub-divided in various ways. In one arrangement the E 
rolling devices” H rudem Joly 94 en guiating an sheathed magnet has its sheath separated from the core by & mica plate, and at " Fi 
POBSEPMBE MENTER . BERTS: u Uy e3 the same time is divided longitudinally by openings. Tbe armature is also 
15,069. An improved lead fuse for electrical plant." F. H. Kress. July 24. formed with three magnetic plates corresponding in shape to the two halves of P dish 
15,0057. “Improvements in electric percussian drills," F. H. Loiusc, July the sheath and the core. 7 claims. l 
„ . mE 22,710. ''improvemante in apparatus for the electrolytic extraction of zias.” Fa 
15,118. ‘Improvements in lampholder switches for electrical incandescent ($ Stepanov.) Dated November Mth, 1899. For obtaining zinc, a zinc sul. “Alp 
lamps.“ H. W. Cox. July 25. phate solution is divided into two parts, one part being circulated through all ed 
15,130. “Improvements relating to electric stoves or heaters.” A. E. the anode compartments and the other through all the cathode coinpartments. T 
GREVILLE. July 26. ae eos IRR the vat are mixed, and brought up to sron dor E ie 4, 
15.146. “Improvements in troll ; „ G. C. . y dissolving fresh zinc pre. The anodes are of lead or silver-plated, and ins 
(E. J. Parker 1 A. S. Paton, 05) 20535 QN AME G. C. Mank. cathodes of DE about 6 mm. thick and rounded at the corners and ^ og 
15,149. Improvements in and connected with the protection or covering of - a „ . m 
underground cables.“ O. WiLukLMi, July 25. (Complete.) . aa Tomoni me 5 wna e are — eiie "ir 
15,155. "Improvements in and relating t i sarryi i 3 JJC . To reduce the noise produce 4 
ee ar Bins and. nnm E noe con duits for varrying electric con alternating curren arc lamp, 2 [niue and casing are Separately suspendis by M 
: i T springs, or by straps or other flexible connections from a top plate and this UR 
G16 “A 9 for electric and motor cars for the safety of the public. similarly su-pendcd froma support. 2claims. " Ilm 
. HARD 0 e se * 
15,190. ‘Improvements in systems of control for electrically-propellcd 6,002.  Recelvi — for es-oalled Hertzian waves for transforming 
trains.“ Tur Biurem Tuowxsox-HorsroN  CostraNY, LIMITED. (b. E. Case, Into peroeptibie sigas.” . C. Sohater, E. Renz, and P. Leppold. Dated March 20th, pe 
United States.) July 96. (Complete.) Hu 5 1 8 = a coherer is formed of sheets OL meus mous due PC. 
] : Em or between layers of insulating material. When mounted on the inet 6 
15,192. rw 2 ed 4 battery for electric lighting or other pur- material spaces are left between the sheets. The air in the chamber is kept * 
n A ELIOT? iu Mies rius d e " i damp by various means. 5 claims. à 
5,195. mprovements in supporting eoaductors on conduit systems o e, 
electric railways.” W.CuarmMan. duly 26. : Piers AD ehh ro m oleotrical 5 15 Feat m m) 
: dh IE ; 8 A N ugust 19th, . indings are made from a cable co 
PUT 1 . E safety lamp for miners’ use.” J. W. ELLIOTT wires insulated from one another. Certain of these wires are connected to form s 
and G. H.JErrokp. July 26. , a primary, and the otbers to form the secondary. A transformer btilt up on & 
15,206. “Improvements in safety devices for overhead conductors for electric cores such as described in Specification No. 9,457, A. p. 1€97, is shown fn the 2 
5 ene ang tbe like." H. W. CAFFERATA. (G. W. Guskell and drawings. 3 claims. Ap 
A. Kerr.) uly 20. 16 922 "A - R * 
15 ; a ; 92€. s improved eleotrio spark fuse.” 6. G. M. gham. (0. 7. 
3 ester NI es V 5 and partly applic- Schulz.) Dated August 21st, 1899. In one form the electric ipoiting wires are i 
„„ Tr. y 27. bridged by a strip of paper wound round the. wires, and carrying & conducting N 
15,242. Automatic selt-righting motion for swivell ing trolley wheels on strip of lead foil. In another form the lead foil is carried between two paper i 
electric trumcars.“ T. B. Bisksy and F. E. Bixxuy,. Jujy N. strips, and is wound in and out of the wires, 8 claims. N' 
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TRADE UNION LAW. 


Tug case of Quinn v. Leatham and Others, which was 
heard in the House of Lords on Monday last week, is one of 
the most important of a long series of decisions, which, in 
recent years, have tended to modify the existing law relating 
to trades unions. Ever since the famous decision in Allen v. 
Flood, employers have been under the impression that in 
persuading workmen to leave their employers, trade union 
officials have been guilty of no actionable wrong. They have 
also been under the mistaken belief that when a master 18 
subjected to threats and intimidation the trade union Acts 
have deprived him of all redress, That these beliefs and 
impressions are entirely without foundation is clearly proved 
by the case above referred to. 

The facts of the case, which was originally tried before 
Lord Justice Fitzgibbon and a jury at the Belfast Summer 
Assizes in 1896, were as follows :—The plaintiff, who was a 
butcher at Listrom, in the county of Antrim, was required 
by the defendants, who were members of a trade union, 
called the Journeymen Butchers Assistants’ Association, to 
dismiss from his employment some assistants who were not 
members of the defendants’ trade union. He declined to 
do so, but subsequently attended a meeting of the defen- 
dants’ association, and asked to have his employés admitted 
to the union, offering to pay all fines and demands against 
them. The defendants refused to accept this offer, unless 
some of the plamtiff's employés were punished by being left 
out of work for 12 months, This the plaintiff refused to 
do. The defendants thereupon endeavoured to induce some 
of the plaintiff's employ¢s to leave his gervice, and succeeded 
in inducing one of them to do so in breach of his contract 
of service, The defendants also gave notice to one Munce, 
a butcher in Belfast, with whom the plaintiff had had large 
business dealings for 20 years, that, unless he ceased to deal 
with the plaintiff, they would call out his employés. Munce 
telegraphed to the plaintiff not to send any more goods, and 
in the result the plaintiff’s business was practically ruined. 


Ile therefore brought an action against the defendants (1) 


for maliciously and wrongfully procuring certain persons to 
break contracts into which they had entered with 
him, and not to enter into other contracts with him; (2) 
for maliciously and wrongfully enticing and procuring 
certain workmen in the employment of such persons to leave 
the service of their employers, and to break their contracts of 
service, with intent to injure the plaintiff, and to prevent 
such persons from carrying out their contracts with the 
plaintiff, and from entering into other contracts with the 
plaintiff, and for maliciously and wrongfully intimidating 
such persons, and coercing them to break their contracts 
with the plaintiff, and not to enter into other contracts 
with the plaintiff, and intimidating such servants in their 
employ, and coercing them to leave the service of their em- 
ployers, to the injury of the plaintiff, and for unlawfully 
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conspiring together with other persons to do the acts afore- 
said with intent to injure the plaintiff. 

Certain questions were left to the jury, in answer to which 
they found (1) that the defendants had maliciously persuaded 
the plaintiff's customers to leave him ; (2) that the defendants 
or two or more of them did in fact conspire together to 
induce the plaintiff's servants to leave him ; and (3) that 
the defendants published a black list with intent to injure 
the plaintiff in his business, and that such publication did, 
in fact, injure him. They assessed damages against all the 
defendants at £200, and as against those defendants who 
had published the black list they laid damages at £50. 

In these circumstances the learned judge who tried the 
case entered judgment for the plaintiff, and the defendants 
appealed to the Irish Court of Appeal. That Court dis- 
missed the appeal, and the case was accordingly brought 
before the House of Lords for final consideration. In the 
course of a judgment in which he moved that the appeal be 
dismissed, Lord Halsbury said: “In this case the plaintiff 
has by a properly drawn statement of claim, complained of 
the defendants to a jury that the defendants have wrongfully 
and maliciously induced customers of the plaintiff to cease 
to deal with him ; that the defendants did this in pursuance 
of a conspiracy formed among them; and that in pursuance 
of the same conspiracy they induced servants of the plaintiff 
not to continue in the plaintiff's employment; and that all 
this was done with malice in order to injure the plaintiff. 
If, upon those facts so found, the plaintiff could have no 
remedy against those who had thus injured him, it could 
hardly be said that our jurisprudence was that of a civilised 
country.“ 

The Lord Chancellor and Lord Lindley both drew a sharp 
distinction between this case and Allen v. Flood. There 
the defendants simply warned the plaintiff's employer of 
what the men themselves, without his permission, had deter- 
mined to do. It was also an element in that decision that 
there was no case of conspiracy or even combination. 
What was alleged to be done was only the independent and 
single action of the defendant, actuated by the desire to 
express his own views in favour of his fellow workmen. In 
the case under notice, however, there was evidence of con- 
spiracy in its most aggravated form, even to the extent of 
persuading a man, who for 20 years had been on good 
terms with the plaintiff, to cease having anything to do 
with him. 

It is interesting to consider this momentous judgment in 
connection with the Electrical Trades’ Union, the rules of 
which were published in the Review for March Ist, 1901. 

Hitherto unions have been pleased to declare that the 
wireman must not perform single-handed the few simple 
operations necessary to finish a wiring job satisfactorily. 
The joiner must be called in to bore a hole in wood of a 
certain thickness; the carpenter must be summoned to do 
any work of which the monopoly is claimed by his union ; 
while if a“ wiped joint" becomes necessary, the plumber 
must be on hand to undertake the job. All these rules have 
been strictly enforced by threats of strikes ; if the contractor 
dare to permit a wireman to do more than the union allows, 
he is at once threatened with all the pains and penalties to 
which Mr. Leatham was subjected. It seems that we are 
approaching the end of this reign of terror. Hundreds of 


wiremen can be found who are quite competent to complete 
their job from start to finish. Suppose a contractor employs 


a man of this kind at some future time. What will be the 


result ? The union will send its emissary to ask him to 


stop working ; but the employer may simply answer, * You 
are the representative of a band of conspirators, who have 
no right to interfere with me, and I care nothing for your 
threats.” We may be wrong in surmising that the decision 
of the House of Lords will carry the matter as far as this, 
but we feel confident that if there is any doubt upon the 
question, it will soon be dissolved by a test action. 

Let us summarise, in a few words, the result of some of 


the recent decisions which have materially curtailed the 


powers of the unions :—(1) In Lyons v. Wilkins, the Court 
grauted an injunction to restrain picketing ; (2) in Linaker 
v. Pilcher Mr. Justice Matthew held that the members of a 
union can be made liable to an action for libel, and that the 
funds of the union can be attached for the purpose of 
obtaining damages; (3) in the Taff Vale Railway case, 
which was duly noted in these columns, the House of Lords 
decided that a union can be sued in its corporate capacity 
for “tort,” and that the funds of the union may, in this 
case also, be drawn upon; (4) the case of Leatham v. Quinn 
Whittles down the effect of Allen z. Flood by declaring that, 
alihough an act may be lawful when done by one person, yet 
several persons may be held liable for conspiring together to 
do that act. 

We shall be surprised if the unions do not ask for legis- 
lative interference with these drastic decisions. | 


Goliath Cranes.—An illustrated article written by Mr. 
J. Horner appeared recently in Cassier's Magazine describing 
a number of cranes of different designs and makes, At 
the commencement of the article a good deal of space is 
taken up with an elaborate definition of “Goliath” and 
“Gantry” cranes. This seems hardly necessary, as such 
machines are not dealt in so frequently and in such 
large quantities as to require a short definition to 
expedite transactions. One does not ask for half a 
dozen 25-ton Goliaths or a dozen 30-ton Gantries with 
the idea of taking them home at once. It is more usual 
to have a complete specification and numerous discussions, 
at the conclusion of which everyone concerned kuows exactly 
what the contemplated machine will be, whatever name it 
may be called. The author next describes the methods of 
construction adopted for the framings of cranes, pointing 
out the relative advantages of timber and steel plate and 
angle work, and indicating the precautions required to 
avoid cross-working and consequent strain. After some 
remarks on general construction, short descriptions 
are given of some of the cranes illustrated. Some very 
good illustrations accompany the article, and really 
convey more information than the letterpress, the 
author's descriptions being very meagre, especially with 
respect to figures. The only crane of which anything like 
complete figures are given is one by the Wellman-Seaver 
Company, in which the span is stated to be 200 ft., travelling 
speed 200 ft. per minute, crab traverse 400 ft. per minute 
(which looks like a misprint), hoisting speed 20 ft. per 
minute. The powers of the three electric motors are stated, 
but the weight of the crane, and the load it deals with, are 
omitted. As may be gathered from the above remarks, the 
article is not overloaded with technical information, 


and so will be appreciated by anyone wanting a little light 
reading. 


ae 
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ANEW METHOD OF LOCALISING A FAULT 
IN A SINGLE CABLE. 


By WALTER BETTS. 


Or all tests for the localisation of faults in submarine 
cables, the loop test is universally admitted to be the most 
accurate, and, a test approaching it in accuracy and 
simplicity, when a second cable is not available, is un- 
doubtedly the greatest desideratum of those engaged in such 
work. The method herein described will be found to 
possess these conditions to a greater extent than any othe 
method yet published. . 

If a circuit is arranged as shown in the following diagram 
(fig. 1), the deflections on the two galvanometers will be 
in exact proportion to the resistances in circuit on their 
respective sides of /, and any change made on one side will 
produce a corresponding effect on the other. 

We have at / the same conditions as in the loop test. 

The apparent resistances, owing to the mutual opposition 
of the currents from the two ends, will be considerably 
higher than the «c/u! conductor resistance in circuit 


Fia. 1. 


(dependent upon the E.M.F. employed, and the resistance of 


the fault), but as the apparent and the actual resistances 
always maintain exactly the same relative proportions to 
each other, the former can be used for the purpose of 
calculation. : | 
The connections at A and B being suitably arranged, let 
both stations at a given time apply their currents, then 
(clocks being previously synchronised to a second, or even 
les, and time allowed for shunts to be adjusted in order to 
obtain convenient deflections) at pre-arranged moments note 
the deflections on their respective galvanometers. Euch 
simultaneous pair of readings so obtained can be calculated 
by the formula given below. The observations at each end 
should be carefully numbered in their respective order so that 
they can be accurately paired for calculation,* then 
L being = the normal C.R. of the cable r and r! representing the 
resistances of shunted galvanometer, battery and 
earth at a and B. | 


a „ = the resistance required to represent the deflection at 4. 
b „ = the resistance required to represent the deflection at B. 


the distance of the fault z will be 


from A 

| a 
i L=L 4 + b = A 
from B 

b 

ETT 
A great number of experimental tests upon old artificial 
lins, and with various complex faults have given either 
absolutely exact or remarkably near results. In actual trials 
on long submerged cables very superior results have also 
been attained, t 


t= rl. 


— 


e . 
is following table illustrates the value of calculating each 
uet ately, also the progressive symmetrical relations existing 
een a, ö, and f, with a rising or variable fault resistance. 


— — 
—— — M 


No. ` Approxi-| "Apparent" | Known ence Differ- 


1 la "eus resistance, distance by teat ence | Remarks. 
oe of fault. | 4, p, in ohms. ohms. ohms. 
; | j — 2,990 | 1,707 2.474˙6 | 2,481 64 _ 
3 | à | 2200 s 2,481 " 2/492 T4 
5 v | 890 1881 2980 „ 2,612 874 | Rejected. 
i n | 6,000 9 Her " 2,466 8:6 
ud. ug 17'388 8 " 9,474:8 0:9 
inre 388 | $000 | n 9415 | 11 
t In 1893 


localised and 1894 two faults of the class called " phantom " were 
of tosta Pos 4 and 9 nauts respectively, each by single series 
method, The nearest results otherwise obtained 


Results obtained by this method can be advantageously 
used as a check upon those obtained by the ordinary loop 
test, the second cable being utilised for the purpose of 
assuring simultaneity of observation, speaking, &c. | 

Only half the length of cable being under test, a corre- 
sponding gain is experienced with regard to quickness of 
distribution of charge, lower resistances and diminution of 
earth-current effects. 

The readings being taken simultaneously, it is independent 
of the variation of the fault resistance. 

No equilibrium has to be obtained. 

It is not necessary to add resistance for the purpose of 
* centralising " the fault. I have shifted experimental 
faults into all sorts of unequal positions without interfering 
with the concord of results. 

No comparison or unification of instruments or deflections 
is required. Any good galvanometer will do. 

It is as simple as the ordinary deflection or substitution 
test. 

A large number of distinct tests can be rapidly made. . 

In using the substitution method of testing, it is advisable 
to ascertain the equivalent resistances by calculation from a 


well-established constant, rather than by reproduction. 


If any earth-current be present, and the tests cannot be 
postponed, it would be advisable to take minute or other 
distinctly separated readings, so that time before and after 
each pair can be given to observing the earth current or 
cable zero. It is indeed preferable at all times to take the 
cable zero, as it and the instrument or short-circuit zero 
seldom agree. The last zero reading before the test, and the 
first immediately following it, give the nearest indication of 
the state of the cable during the test. The cable zero 
should be arranged at a sufficient distance behind the scale 
zero to prevent confusion with regard to addition to or 
subtraction from the latter. | 

The batteries employed at the respective ends must be of 
the same kind, and, as near as possible, of equal E.M.F., the 
voltage being as low as conveniently practicable. In the 
event of a slight, unavoidable known difference, a correction 
can be made. This method could be advantageously employed 
by one station upon two cables (fig. 2). The whole of the 


proceedings would then be within the control of one person, 
there would bea veritable loop test by deflection method, 
no balancing would be necessary, only one battery would 
be used, and simultaneity of observation would be assured. 

The following notice of an actual test, typical of many 


during inrumerable attempts by different persons using all other 
known and available methods, and extending over several months 
were not within 17 and 93 nauts of the positions, and hardly any 
two tests agreed. The resistance of the fault of 1894 varied from 
about 7,000 ohms to 20 megohms, and at the time of the above 
series was about 24,000 ohms. During one of its high resistance 
periods a break of the conductor 300 miles beyond was localised by 
capacity test across this fault. Length of cable 2,300 nauta. 

In 1895, in another cable of 840 nauts and 14,000 ohms conductor 
resistance, a fault presenting exceptional localisation difficult ies 
wag placed by one series of 11 pairs of readings by this method at 
430 nauts from the end. A week later the mean of 6 pairs gave 
427 nauts. The following week a set of 9 pairs gave 406 nauts. As 
no local cause could be found to account for the latter result, it was 
concluded that a second fault had occurred in the cable—although 


the duplex, balanced to the known fault, failed to show it. 


A month later a vessel reported having hooked, and wi 
difficulty released, the cable on a date between the 3 
third tests. Subsequently a fault was taken out at the spot indicated 
by the vessel. Immediately afterwards the mean of a series of 10 
pairs of readings placed the original fault at 428 nauts. More 
recently tests by other methods to which the fault had at length 
become amenable, fully confirmed the preceding result. | 

The insulation of these cables was not homogeneous throughout 
No preliminary cuts for the purpose of circumscribing the faulta 
were made—the whole lengths of cable from station to station were 
in circuit—the tests were mainly experimental with uninitiated or 
unpractised co-operators, also, the strong earth currents peculiar to 
the cables in those latitudes were very troublesome. 
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others giving true results, may suggest to mathematicians 
the value of a further investigation of the method. 
Taking atest where L was = 3940 ohms 
The observed or apparent 
resistance of a = 


The observed orjapparent 
resistance of b 


The distance from a (I. 
and distance from B 


= 5286 „ 
a 

d ) was = 2,565:19 ohms 
— 1,397481 ohms 


then (a) 9,863 — 2.565˙19 = 7, 29781 ohms = apparent res. of fault 
on « side, 
and (b 65, 286 ~ 1,374°81 = 3,911:19 „ = apparent res. of fault 


on b side. 

The fault had actually a resistance of about 5,000 ohms. 

From the following diagram it will be seen that the 
sections of the line, @ and b, represent the fixed resistances 
of a Wheatstone bridge, and the apparent resistance of the 
fault, or the current flowing through it, distributes itself in 
proportion to the resistances of a and b, thus forming the 
third and fourth sides of the bridge. 


a L 3940 b 
2,96519 | 1,37481 

3 

Rees 

2 — 

2 a 

— ed 

Y 
ax bf ; ? 
so that we get — 5 =- = %% (and vice rersit), 


The fact of the principle of the Wheatstone bridge being 
involved suggests that it may be possible to devise a means 
of proving the correctness, or otherwise, of results obtained 
the resistances of the line composing the branches d and b 
being accurately known. 

As a step in the direction of proof, the following is 
suggested in connection with the foregoing method. 

Say, for 4,873 ohms of known line resistance there are 


10 volts employed at each end, that is, 20 0045 


ampere = C for each unit of known resistance in circuit; 
then, if the “apparent” fault resistances are correctly 
determined, the multiplication of c by their sum should give 
a voltage bearing the same proportion to 20 that the 
“ apparent" fault resistances bear to 4,378, and the nearer 
this is attained the nearer accuracy is approached. It 
seems to the writer that it would be, at least, an aid to the 
judgment in the process of selection and rejection of tests. 


NOTE ON A THEOREM IN ROTARY FIELDS. 
| By ALBERT CAMPBELL, B. A., A. M. 1 E. E. 


IN an appendix to my paper on * Test Room Methods of 
Alternate Current Measurement," recently published, I 
proved a theorem which is, I believe, new. As the matter 
seems of some practical importance in connection with 
alternate current motors, as well as measuring instruments, 
I write the following note for the purpose of explaining and 
illustrating the mathematical result which I obtained. The 
theorem may be stated briefly as follows :— 

If two alternating fields, A «nd B, of equal effective values 
and any wave-forms be inclined to one another «f an angle 
equal to the supplement of the “ power lag" *. between A and 
B, then the resultant rotary field will have a constant effective 
value in all directions perpendicular lo an axis of rotation, 

I should, perhaps, remark that in the special case where 
the wave forms of 4 and B are both sinoidal, the theorem 
bas been well known for many years. In practice, however, 
it is usually impossible to assume sinoidal wave forms; in 
the familiar case of the usual starting device of an alternate 
current motor, where the phase is “split” by means of 
inductance or capacity, it is too much to expect even similar 


* By "powerlag" I mean the angle whose cosine is the power 
factor. 


wave forms in the two fields whose resultant is rotary, and 
for such cases the general theorem is necessary. 

To illustrate the theorem graphically, I have taken (in 
fig. 1) the wave forms of 4 and ; sinoidal and triangular 


Fig. 1. 


respectively; their effective values are equal, and B has a 
lime lay of 60° behind 4, The power lag, 9, between a and 
B, is found to be approximately 602°. 
inclined in space to one another at an angle «—e, the result 
is given in fig. 2, where I show, drawn to scale, the forms of 


the resultant alternating field in a number of directions. 
Although it will be noticed that the wave form of the field is 
very different for different directions, the above theorem shows 
that the effective values for all the curves are equal. My 
friend Mr. F. E. Berry, whom I have to thank for kindly 
drawing the curves for me, has calculated by Mr. Alexander 
Russell's graphical method (see Electrician, Vol. XXXV., 
p. 115), the effective values from the curves, and has 
obtained the figures 1,000, 1,003, 1,008, 1,006, 1,007 and 
1,000. These figures corroborate (if that were necessary), 
the theorem, but I give them rather as an illustration of the 
degree of accuracy attainable by the graphical method used. 


SMOKY FURNACES, AND HOW TO AVOID 
THEM. 


By W. H. BOOTH. 


—— MÀ —— à a 


(Continued from page 179.) 


IN the vertical form of water-tube boiler, of which the 
Stirling boiler is one of the best known examples, the tubes 
are very long and nearly vertical, and the grate is placed at 
the bottom of a high chamber contained between three 
refractory walls—viz., the front cross wall of the boiler, the 
two side walls, and the first rows of tubes, with brick-casing 
tiles on the row furthest from the fire, while the upper part 
of this chamber serves as a combination chamber. Thus, 
though the gases rise from the furnacein a vertical direction 
they have a considerable distance to travel, during which 
they may become mixed with any air admitted at the door, 
and there is a considerable space for combustion, There is, 
of course, no reason why the slab of firebricks marked 4 in 
fig. 8 should not be threaded upon the first row of tubes 
nex; the fire, so that the whole four walls would be refractory, 
and smokelessness would be more certainly effected. In fig. 8 
the furnace of this boiler is shown, together with the first 
nest alone of nearly vertical tubes. In an ordinary size of 
this boiler there will be two lower and three upper drums 


If A and B now be 
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and three seta of tubes. The nearly vertical position of the 
tabes enables them, though of small diameter, easily to carry 
the layer of firetiles, and there does not appear any reason 
wby, should it seem to be desirable, these firetiles should not 
be placed on the firat tube, as shown by the dotted lines, 
instead of on the fourth set, as at A. 

The principle of smokelessness is perhaps most thoroughly 
carried out as regards water-tube boilers in the case of the 


Weir boiler. This is of the small tube variety, and is 
marked by the fact that the design has been rather con- 
tracted to its present dimensions from larger sizes than 
expanded from small and inefficient dimensions. Mr. 
Weir began the water-tube battle with two ideas, the one 
that a bituminous coal could only be smokelessly consumed 
when its gases were maintained at a high temperature, and 
the other that, given that high temperature, there must be 
allowed ample space for combustion to complete itself prior 
to exposing the gases to the chilling effect of the tubes. 
Having thoroughly grasped these fundamental ideas, he 
decided to start out in a fully liberal allowance of space, 
irrespective of how much space the boiler then occupied, 
arguing that the first elements of success should rather be 
perfect combustion and efficiency than minimum space and 
weight, at which alone so many boiler designers had 
aimed. Then having secured a boiler which filled 
the requirements, it remained, still adhering to correct 
principles and forms, to reduce space and weight and volume 
to such a minimum as would still command the necessary 
good qualities, The necessary element of temperature was 
sil by thoroughly casing the walls of the furnace in 
ck. 

The skeleton of the furnace walls consists of a single row 
of tubes in the form of a A but without the apex, and these 
tabes were cased as in fig. 7. Above a certain level the 
blocks are left off, and afford access for the gases to pass to 
the combustion space, while still hot enough to continue 
burning, and the main body of tubes is only encountered 
when combustion is practically complete, In this boiler 
there thus exists a furnace of considerable breadth, the four 
sides of which are of brick ; the side walls narrow the furnace 
space, and bring all the products of combustion to a narrow 
outlet into close companionship, and there are formed two 
zones of combustion so that space is fully utilised, and but 
little heat absorbing surface is placed in the path of the 
furnace products until well burned off. This is well shown in 
fig. 74, Where the boiler is shown in cross section, and the 
casings of firebrick are plainly seen together with the 
capacious combustion chambers enclosed between them. It 
is abundantly evident from this view that the fuel can be 
burned in the ordinary manner on the grate with the 
production of about three-fourths the total temperature of 
Which the fuel is capable if bituminous. This temperature is 
conserved by the brick linings, and the gaseous products 
still hot are then burned in the combustion chamber, and pass 
away finally amongst the tubes, This point may appear to 
have been too much laboured. The excuse must be that after 
100 years of steam engineering, there is nothing in ordinary 


practice to show that the general appreciation of the subject 
of combustion isin advance of the practice and knowledge of 
the time of Watt. 
It will be observed that the firebrick casings of the Weir 
boiler are carried by tubes of larger diameter than the main 
body of the tubes, and that they are also widely spaced. 
Hence, though the brick liners do not quite cover the tubes 
the part not covered is very small, less than one-fifth of the 
total wall surface, in fact. This exposed area is insufficient 
to reduce the temperature of the gases below combustion 
point, and is indicative of the good results that might be 
expected were internally fired boilers of the Lancashire 
type partially incased in their furnace parts by arches of fire- 
brick. It is at least satisfactory to find correct principles 
so fully carried out in construction as we find them in the 
Weir small tube boiler. Another point to be noticed in this 
boiler is that when the gases pass from the furnace to the 
combustion chamber they have only to pass by a single row 
of tubes, and these widely spaced. There is not a bank of 
several tubes to be encountered whereby the gases would be 
exposed to a considerable area of cold tube surface just as 
they passed to the critical point in the combustion chamber. 
In the Haythorn boiler (fig. 9) there is formed a com- 
bustion chamber very similar in general arrangement to that 


. of the Babcock & Wilcox, but the roof is made continuous, 


not by slabs of firebrick laid on the water-tubes, but by 
making these particular tubes so large as to touch each 
other, and so form a surface without openings, the opening 
from the fuinace to the combustion chamber and thence out 
avain- amongst the general body of the tubes, being formed 
by reducing the tubes along a sufficient length to provide 
the needed area for passage of gases. 

This boiler would be very fairly suited for short-flaming 
coals, but for a coal of the longer flaming type the cold 
furnace roof might cause smoke. In such a case, instead of 


the large tubes reduced at the ends, the tubes next the fire 


could be made small throughout their full length and encased 
in firetile, as in other cases, so completely surrounding the 
furnace with hot walls, in which case this boiler would be 
rather an ingenious adaptation of the water-tube system with 
correct form of furnace and combustion chamber. 

It is unnecessary to take other examples of water-tube 
boilers to illustrate types in which smoke prevention either 
has or has not been attempted. Some water-tube boilers, 
designed for smokeless coal, do not require such provision 
and need not be here considered, as they lie outside the 
scope of this article, the object of which is to show why 
smoke is made, how its prevention has been attempted under 
ordinary conditions, and why the attempt has failed, and how 
the water-tube boiler has been in cases designed with a view 
to smokelessness. There is, of course, no absolute reason 
why the water-tube boiler should produce so much smoke, 
but it is perfectly obvious that, when designed so that the 
products of combustion pass in lines perpendicular to the 
grate surface by a short path between water tubes, smoke ig 
inevitable. But, as shown in the Weir boiler, to take one 
of the examples I have selected in which the principles of 
combustion receive recognition, the water-tube boiler can be 
designed of such proportions and in such shape as to embod 


the essential points, and these points are best embodied by 


following out the principle of over sufficiency as done by 
Weir, for it is always easier to bring down dimensions than 
to be compelled to make more libera] provision upon an 
initially insufficient design. If the problem of steady and 


— 
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reliable water feed could be thoroughly mastered in connec- 
tion with water-tube boilers, there is nothing to prevent 
them being a success as regards combustion. The extreme 
smokiness of the Belleville type arose, of course, from the 
direct admission amongst the cold tubes of the gases from 
the fire, and the unscientific design of this particular boiler 


is such that a smokeless furnace could hardly be applied 
within a reasonable space. 


(To be continued.) 


METHODS OF COMMUNICATION 
IN ELECTRIC GENERATING STATIONS. 


À vERY large proportion of the accidents which occur in 
electric generating stations is due either to attention not 
having been drawn in time to certain occurrences, or to 
insufficient means of communication between charge engi- 
neers and their men. "That this is so does not necessarily 
reflect discredit on those responsible for the design or 
management of these stations, as the supply of electricity is 
80 decidedly a **hand-to-mouth " concern, that means of 
observation and communication must be very efficient in 
order to ensure success. Under these circumstances it is 
interesting to note the various methods of signalling and 
communication in vogue in such stations, For the purposes 
of this article a signal may be defined as a device or motion 
that gives notice or conveys information in a prominent 
manner. 

In a small station the plant is usually grouped closely 
together, well under the observation of the engineer in 
charge of it. The men are also few in number, are close at 
hand, and are generally well in touch with their chief and 
their work. In these stations the need for signals is small, 
as the necessary information can be gained from direct obser- 
vation of the machinery and measuring instruments, and 
conveyed by word of mouth. As a station grows in size, 
however, it becomes more and more necessary that informa- 
tion should be conveyed to a common centre, from which 
centre instructions should be sent out again. This is 
imperative if any one man has to assume responsibility for 
the running of the plant. In this way automatic and 
manipulated signals become of increasing necessity as the 
station grows larger. It is intended in this article to describe 
a few of the signalling arrangements which have been 
adopted in various large stations, 

It will be well to consider, first, those signals which draw 
attention to occurrences; and secondly, those which convey 
instructions. It is, however, necessary to remember that 
there is no distinct division between the classes. 

It is frequently the case in large stations that while care 
has been taken in the design to have engines and boilers con- 
veniently placed for observation and working, other parts of 
the plant, no less important, are crowded away into odd 
corners in order to economise space. This particularly 
applies to water tanks, such as hot wells, reserve feed water 
supply, or circulating water reservoirs in connection with 
cooling towers. The failure of supply from these tanks 
would mean disaster. Everyone knows the result of short- 
ness of water in a boiler, and no station engineer will view 
the failure of condensing water on heavy load with anything 
but dismay. 


given in the boiler house whenever the water is dangerously 
low in these tanks, A very effective device in use for this 
purpose is an electric contact in circuit with a battery and 
loud-ringing bell, the contact being actuated by a float on 
the surface of the water, and set so as to make connection 
when the float has sunk to a certain level. 

In many modern generating stations quick-steaming 
boilers are in use. In these, the water-level is likely to rise 
and fall very rapidly, and unless careful attention be paid, 


the boiler may be ruined through shortness of water, or the 


steam pipes and engines may ke wrecked through water 
coming over into them. It is therefore stundard practice 
among boiler makers to include among thcir fittings a high 


It is clear, then, that in addition to the . 
ordinary water-level indicator & prominent signal should be. 


and low, water alarm whistle. The whistle is blown by 
steam from the boiler, this steam being admitted, both for 
high and low water, by the action of a float or floats in the 
interior of the drum. The fireman is thus warned to look 
more closely at the water gauges, a warning very necessary 
in a boiler house containing, perhaps, 20 or 30 gauges, pro- 
bably well above eye level and insufficiently illuminated. 
These two general methods—the electric bell signal or the 


steam whistle—are used in various special cases in connec- 


tion with steam-raising plant, which cannot be entered into 
in detail here. A warning is, however, necessary against 
increasing the number of such signals indefinitely, either in 
boiler or engine houses. The drivers and stokers are paid to 
look after the plant, and too many precautions may give a 
false feeling of security. Also, in time of emergency con- 
fusion may arise in the minds of the men owing to a multi- 


plicity of automatic signals being given at the same time. 
Trouble has occasionally ensued because steam and water 


valves have been thought to be open when they were closed, 
or vice versá, For this reason some station engineers have 
taken the precaution to so arrange all important valves that 
they show conspicuously whether they are open or shut, 
Some valves have external threads which can be seen in one 
position and not in the other; others have guide-blocks 
which move with the valve. Whatever the indicator may be, 
it should be painted or otherwise made as eonspicuous as 
possible. Where there is no external signal it is an easy 
matter to arrange one, geared or linked to the handle or 
valve stem. It does not appear to be a satisfactory plan to 
provide tablets to be attached by hand to the valve with 
“open” or “shut” upon them, owing to the probable 
negligence of the men. 

It is, however, in the running machinery and electrical 
equipment more than in the steam-raising portion of the 
plant that the need for signals arises. Except in extreme 
cases, there is always a minute or two to put matters right 
in the boiler house. In dealing with the running machinery 
the time available to avert a catastrophe is often to be 
reckoned in seconds. As an example of the necessity of 
signalling arrangements in this work, the general practice 
may be mentioned of providing a synchronising lamp in full 
view of the drivers in alternating-current stations, so that 
they may run up their engines to exact speed without loss of 
time. A variation of this practice is adopted in some 
stations where alternating current arc lamps are used. Con- 


Bpicuous marks are painted on the rotor of the alternator. . 


When the machine is slightly under speed, these marks 
appear to revolve backwards. They appear to go forward 
when the speed is too high, and at exact synchronism they 
seem to stand still. In some single-phase high tension 
stations it is customary for the switchboard attendant to 
synchronise by means of a signal lamp instead of a 
voltmeter. Messrs. Siemens & Halske have devised an 
extension of this lamp signal (using three lamps) for three- 


phase work, by which one is enabled not only to tell when two | 


machines are in phase, but also, if this is not so, whether 
the incoming machine is revolving faster or slower than the 
synchronising speed. 

Another application of the incandescent lamp as a signal 
is found in the “earth” detector common in low tension 
two-wire stations. Two lamps are connected in series across 
the bus bars (which are normally insulated from earth) and 
a connection to earth is made from the wire joining the two 
lamps. Hence if both halves of ‘the system be perfect, a 
current will flow through the signal lamps in series, causing 
them to burn with an equally dull red glow. If, however, 
there is an earth on either side, the lamps will be 
subjected to unequal pressures, and one will burn more 
brightly than the other. The “earth” is of course on the 
brancb opposite to the brightly-burning lamp. This 
device has also been applied to the field circuit of high 
tension stations, when the machines are excited from a 
common source. 

In high tension alternating current stations the following 
modification of the incandescent lamp signal has been 
adopted with some success. A Geissler tube is connécted 
between the high tension cable and earth. So 9d as the 
pressure is maintained the tube shows a bluish light. 
Should the insulation break down, the light is extinguished. 
This is particularly useful in three-phase work, as one is 
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enabled to tell at a glance which of the three branches is at 
fant, The tube also incidentally solves a difficulty occa- 
sionally met with fin! practice the fact that fuses sometimes 
fail very quietly, and therefore no attention is paid to the 
interruption of supply until Complaints begin to arrive. In 
order to make the Geissler tube of value in this way, its 
int of connection should be on the cable side of the fuse 
not between the fuse and the bus bar. | 
On a switchboard with a large number of distributing 
nels it is an easier matter than would at first sight appear 
to overlook the failure of a fuse. For this reason it is desir- 
sble, other things being equal, to adopt, a fuse that makes a 
noise when it goes. Fuses which depend on the expansion 
of heated air within a fuse pot (either wholly or partially) to 
blow out the arc invariably make a bang when the fuse melts, 
the noise forming a signal to the attendant which cannot be 


In direct current work automatic circuit breakers are to a 
large extent replacing fuses, more especially in combined 


lighting and traction stations. These have a trick of coming . 


out quietly, and an additional signalling device is useful 


where more than five or six cut-outs have to be watched. A. 


very good method which has been adopted is to so arrange 
an auxiliary switch on the base of each circuit breaker that 
the thrust of the cut-out handle, when the contact is broken, 
closes the circuit of a bell and indicator system. The circuit 
breakers should be boldly numbered in conformity with the 
nombers of the indicator drops, and a reference table of 


circuit breakers and numbers kept beside the indicator 
board 


In low tension systems a ready means of signalling the 
failure. of a fuse, where this is inconveniently placed for 
inspection, is to place an ordinary glow lamp in shunt with 
the fuse. At the failure of the fuse the potential of the 
cable in all probability drops considerably, while that of 
the bus bar remains the same. A current therefore flows 
through the lamp, due to the difference of pressure between 
its eq and the glow attracts the attention of the man 
in charge. 

In high-tension stations, whether continuous or alternating 
current, there should be a permanent danger signal on all 
wires at high potential. This is usually effected by means 
of painting such wires a distinctive colour. This is not 
entirely satisfactory, as one is never sure whether the cable 
is really alive or not until one has traced the connections. 
The suggestion may perhaps be permitted that there is with- 
out doubt a fortune awaiting the man who invents a paint 
or other covering for a cable which can indicate by change 
of colour or otherwise when the potential of the cable which 
It covers exceeds the limits of safety to life. Unfortunately, 


there appears at present to be no clue upon which to work in 


ion. 

Turning now to the important class of signals designed to 
convey instructions, it will be found that the chief points 
inside a station between which rapid communication is 
necessary are the switchboard and engine room. This is 
particularly the case in alternating current stations, where 
the operation of synchronising has frequently to be per- 
formed in the utmost hurry ; but it is also true for direct 
current stations, It will be found that nearly every station 
has its code of signals between switchboard attendants and 
drivers, often consisting in its simplest form of pointing with 
the finger at an engine and an upward or downward motion 
of the hand, varying in vigour in accordance with the 
amount of alteration required. This is enough for a small 
station, but quite inadequate in a large one. Perhaps the 
most legitimate outcome of this system can be seen ata 
station in the metropolis, where, after a preliminary whistle 
to attract attention, the deaf-and-dumb alphabet, with 
Various supplementary signs, is used! A propos of this, it is 
Well to remark that whistling or shouting in an engine room, 
except according to a pre-arranged plan, should be strictly 
put down, | 
In order to indicate which engine is to be run up, the 
signal in a large provincial station is a light board mounted 
onfa handle with a figure painted prominently on it, this 

Corresponding with the number of the engine. A 
Bongis sounded to attract the attention of the drivers, the 
is held up, and a motion of the other hand completes 
the message, Another useful method is to. have a coloured 


lamp fixed to cach engine, which can be lit by a numbered 
switch on the board when anything has to be done on that 
engine. A signal bell completes the equipment. 

A rather more elaborate system is suitable for use in a 
station where the switchroom is partitioned off from the 
engine room. A large dial is fixed on the wall of the engine 
room, on which the numbers of the engines are painted in 


. the manner of the hours on a clock face. A pointer moves 


round this dial, being actuated through bevel gear and iron 
rods by a handle in the switchroom. This handle moves 
round a similar horizontal dial, marked in the same way as 
the engine room dial, and the handle and pointer are so fixed 
that the same number is indicated on both dials. A similar 
pair of dials with “ Slow,” “ Fast," “ Right,” “Stop,” on them, 
and an electric gong to attract attention, completes the ar- 
rangement. 

In stations where machines are run in parallel, it is very often 
the custom to run on the stop valve, the load being shifted 
on or off the engine by the driver opening or shutting the 
valve. At times of variation of load (such as on the 
* peak ") a driver will have to be in constant attendance at 
the engine to open or shut the valve as required. In order 
to get perfect smoothness in the running, a very good system 
has been adopted of placing two bell pushes on a bench 
immediately below the main voltmeter, one actuating a high- 
toned, the other a low-toned bell. A stroke on the high- | 
toned bell means that the driver is to give more steam to the 
engine which he is regulating. The other bell signals the 
reverse. Thus a man watching the voltmeter is able at once 
to give the necessary direction to the driver. The signal gong 
system has in some places been extended into an elementary 
code, one ring, for instance, meaning “ attention,” two rings 
lower speed," &c. 

It is very often necessary to give more complicated instruc- 
tions than can be transmitted by the above methods. It is 
necessary, therefore, in large stations to have a more com- 
plete system of communication, such as is afforded by a 
telephone system. A station should be fitted with a private 
telephone exchange on the switchboard, the points to which 
communications are most frequently sent being connected with 
this centre. These points will generally be found to be the 
chief engineer's office, the mains superintendent’s office, the 
boiler house, and the stores. It is a matter of some difficulty, 
however, to get a telephone to work well in a boiler house, 
owing to the amount of coal dust, moisture and ash flying 
about, and the liability to rough treatment from the works 
hands. The telephone should be fixed in a quiet place, and 
a loud-ringing bell used as a signal. 

The mains department should also be fitted with a private 
telephone exchange communicating with the switchboard, the 
chief's office and each sub-station. The station should, in 
addition, be on the general telephone exchange of the town, 
and loud-ringing signal bells should be placed in the mains 
engineer's office and on the switchboard, in addition to the 
usual call-bell in the clerk's office. 

It will iu general be found a paying investment to equip 
a station with complete facilities for signalling and 
communication, provided that no unnecessary fads are 
indulged in. 


THE MECHANISM OF THE ELECTRIC ARC. 
By (Mns) HERTHA AYRTON. 


(Communicated by Prof. Perry, F.R.S. Received June 5th; read 
June 20th, 1901.) 


( Abstract.) 


THE object of the paper is to show that, by applying the ordinary 
laws of resistance, of heating and cooling and of burning to the arc, 
considered as a gap in a circuit furnishing its own conductor by the 
volatilisation of its own material, all its principal phenomena can . 
be accounted for, without the aid of a large back E.M.F.,or of a 
* negative resistance," or of any other unusual attribute. 
The Apparent Large back E.M.F.—It is shown how volatilisation 
may begin, even without the self-induction to which the starting of 
an arc, when a circuit is broken, is usually attributed ; and it is 
pointed out that, when the carbons are once separated, all the 
material in the gap cannot retain its high temperature. The air 
must cool some of it into carbon mist or fog, just as the steam 
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issuing from a kettle is cooled into water mist at a short distance 
from its mouth. The dissimilar action of the poles common to 80 


many electric phenomena displays itself in the arc at this point. 


Instead of both poles volatilising the positive pole alone does. It is 
considered, therefore, that the arc consists of (1) a thin layer of 
carbon vapour issuing from the end of the positive carbon, (2) a 
bulb of carbon mist joining this to the negative carbon, and (3) a 
sheath of burning gases, formed by the burning of the mist, and the 
hot ends of the carbons, and surrounding both. The vapour appears 
to be indicated in images of the arc by a sort of gap between the 
atc and the positive carbon, the mist by a purple bulb, and the 
gases by a green flame. 

The flame is found to be practically insulating, so that nearly the 
whole of the current flows through the vapour and mist alone. It 
is suggested that the vapour has a high specific resistance compared 
with that of the mist, and that it is to the great resistance of this 
vapour film that the high temperature of the crater i: due, and not 
to any large back E.M.F. of which it is the seat. 

. Volatilisation can only take place at the surface of contact 
between the vapour film and the positive carbon. When that 
surface is smaller than the cross section of the end of the carbon, it 
must dig down into the solid carbon and make a pit. The sides of 
the pit, however, must be hot enough to burn away where the air 
reaches them, hence there is a race between the volatilisation of the 


centre of the carbon and the burning of its sides that determines 


the shape of the carbon. When the arc is short, the air cannot get 
so easily to the sides of the pit, hence it remains concave. When 
the arc is long, the burning of the sides gains over the volatilisation 
of the centre, and the surface of volatilisation becomes flat, or even 
slightly convex. 

The peculiar shaping of the negative carbon is shown to he due 
to its tip being protected from the air by the mist, and its sides 
being burnt away under the double action of radiation from the 
vapour film and conduction from the mist, to a greater or less 
distance, according to the length of the arc and the cross section of 
the vapour film. 

It is shown that if the crater be detined as being that part of the 
positive carbon that is far brighter than the rest, then the crater 
must be larger, with the same current, the longer the arc, although 
the area of the volatilising surface is constant for a constant current. 

By considering how the cross section of the vapour film must vary 
with the current and the length of the arc, it is found that its 
resistance, f, must be given by the formula 
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where x, l, and m are constants, I is the length of the arc, and a the 
current. This is the same form as was found by measuring the 
P. D. between the positive carbon and the arc by means of an 
exploring carbon, and dividing the results by the corresponding 
currents. Hence the existence of a thin film of high resisting 
vapour in contact with the crater would not only cause a large fall 
of potential between the positive carbon and the arc, exactly as if 
the crater were the seat of a large back E.M.F., but it would cause 
that P. D. to vary with the current and the length of the arc exactly 
as it has been found to vary by actual measurement. 

The Apparent “ Negative Resistance.”—-As nearly all the current 
flows through the vapour and mist, the surrounding flame being 
practically an insulator, the resistance of a solid carbon arc, apart 
from that of the vapovr, must depend entirely on the cross 
section of the mist. To see how this varies with the current, 
images of an arc of 2 mm. were drawn, with the purple 
part—the mist very carefully defined, for currents of 4, 6, 8, 10, 12, 
and 14 amperes. The mean cross-section of the mist was found to 
increase more rapidly than the current, consequently its resistance 
diminishes more rapidly than the current increases. As the formula 
for the resistance of the vapour film shows that it too diminishes 
faster than the current increases, it follows that the whole resistauce 
of the arc does the same, and that consequently the P.D. must 
diminish as the current increases. Hence if ôv and ôa be corre- 
sponding increments of P.D. and current, 5v/éa must be negative, 
although the resistance of the arc is positive. 

It is found, from the above measurements of the cross-sections of 
the mist, that the connection between , the resistance of the mist, 
and the current, is of the form, 
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If m varies directly with the length of the arc, then 


a B 
: m = T ^) l. 
Adding this equation to (1), we get 
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for the whole resistance of the arc, which is exactly the form that 
was found by dividing direct measurements of the P. D. between the 
carbons by the correspondiug currents. Hence there is no reason 
why tbis ratio should not represent the true resistance of the arc. 
. Under what Cirenmstances 0v;ó4 Measures the True Resistance of 


.the Arc. — When the current is changed it takes some time for the 


vapour film to alter its area to its fullest extent, and still more time 
for the carbon ends to change their shapes. All the time these 
changes are going on the resistance of the arc, and, consequently, 
the P.D. between the carbons, must be altering also. Both these, 
therefore, depend not only on the current and the length of the arc, 
but also, till everything has become steady again, i.c.,.till the arc is 
“ normal” again, on how lately a change has been made in either. 
At the first instant after a change of current, before the volatilising 


area has had time to alter at all, ôv and 6a must have the same 
sign, just as they would if the arc were a wire, but as the volatilising 
surface alters, the sign of ôv changes. If, therefore, a small alter- 
nating current is applied to the direct current of an are, it will 
depend on the frequency of that current whether dv/da is positive 
or negative. When the frequency is so high that the volatilising 
surface never changes at all, dv/5a will measure the true resistance 
of the arc unless it has a back E. M. F. which varies with the alter- 
nating current. | 

The measurements of the true resistance of the arc made in this 
way by various experimenters have given very various results, 
because probably the frequency of the alternating currenta em- 
ployed bas been too low not to alter the resistance of the arc. A 
curve is drawn showing bow the value of 5v/ó4 with the same 
direct current and length of arc varies with the frequency of the 
alternating current, and it is pointed out that even if the arc has as 
large a back E.M.F. as is usually supposed, the true resistance 
cannot be measured with an alternating current of lower frequency 
than 7,000 complete alternations per second. 

The exact conditions under which the true resistance of the are 
can be measured in this way are examined, and the precautions that 
it is necessary to take to ensure the fulfilment of these conditions 
are enumerated. 


The Changes introduced into the Resistance of the Arc by the Use of 


Cored Carlons.—A core in either or both carbons has a great effect 


on both the P.D. between the carbons and the change of P. D. that 
accompanies a given change of current. It lowers the first, and makes 
the second more positive, i e., gives it a smaller negative or larger 
positive value, as the case may be. It is pointed out that this 
might be due to the influence of cores either on the cross-section of 
the arc, or on its specific resistance, or on both. 

To see the effect on the cross-section, enlarged images were 
drawn of 2 mm. arcs with currents increasing by 2 amperes from 2 
to 14 amperes, between four pairs of carbons, + solid — solid, 
+ solid — cored, + cored — solid, + cored — cored. Two sets 
of imayes were drawn with each pair of carbons—the one imme- 
diately after a change of current, to get the “non-normal change, 
and the other after the arc had become normal again. The mean 
cross-section of the mist was calculated in each case, and its cross- 
section where it touched the crater was taken to be a rough measure 
of the cross-section of the vapour film. | 

It was found that the mean cross-section of the mist with a given 
current was largest when both carbons were solid, less when the 
negative carbon alone was cored, less still when the positive alone 
was cored, and least when both were cored.  Coring either the 
positive carbon alone, or both carbons, had the same effect on the 
cross-section of the vapour film as on that of the mist, but coring 
the negative alone only diminished this cross-section immediately 
after a change of current, but not when the arc had become normal 
again. Hence it was deduced that if the cores altered the cross- 
sections of the arc only, they would increase its resistance, and, con- 
quently, the P D. between the carbons. As they lower this, however, 
they must do it by lowering the specific resistance.of the arc more 


than they increase its cross-section. The vapcur and mist of the 


core must therefore have lower specific resistances than the vapour 
and mist of the solid carbon. 

When it isthe positive carbon that is cored, all the vapour and 
mist come from the corrd carbon. When the negative, they come 
from the wncorcd carbon, and it is only because the metallic salts iu 
the core have a lower temperature of volatilisation than carbon 
that the mist is able to volatilise these and so lower its own specific 
resistance. , 

The effect of a core in either carbon, or in both, must depend on 
the current, because the larger the current the more solid carbon 
will the volatilising surface cover, and the less therefore will the 
specific resistances of the mist and vapour be lowered. The way in 
which the core acts in each case is traced, and the alterations in the 
specitic resistances and cross-sections due to the core sre shown 
to bring about changes in the P.D. exactly similar to those found by 
actual measurements of the P.D. between the carbons. It is shown, 
for instance, how these changes entirely account for the fact 
established by Prof. Ayrton* that, with a constant length of arc, 
whilethe P.D. diminishes continuously as the current increases when 
both carbons are solid, it sometimes remains constant over a wide 
range of current, or even increases again, after having diminished, 
when the positive carbon is cored. 

The alterations in the value of óv/óA introdused by the cores 
are next discussed, and it is shown that the changes in the resistance 
of the arcs that must follow the observed changes in its cross 
section, coupled with the alterations that must ensue from the 
lowering of its specific resistance, would modify óv/óA just in the 
way that Messrs. Frith and Rodgers} found that it was modified 
by direct measurement. Thus all the principal phenomena of the 
arc, with cored and with solid carbons alike, may be attributable to 
such variations in the specific resistances of the materials in the 
gap, as it has been shown »ust exist, together with the variations 
in the cross-sections of the arc that have been observed to take 


place. Hence it is superfluous to imagine either a large back 
E.M.F. or a “ negative resistance.” 


—— — — ———  — 


Aylesbury.—The D.C. has instructed Mr. Medhurst to 
report on the tenders received for lighting the town. 


rr. mr RR Re — ͤ ——..ñ 


* Electrical Congress at Chicago, 1893. 


t “The Resistance of the Electric Are," Phil. Mag., 1896, vol, 42, 
p. 407. 
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GLYNN v. ATHERTON. 


From Thursday last week until Wednesday this week Mr. Justice 
Bucknill and a special jury were occupied in the Nisi Prius Court 
of the Liverpool Assizes hearing the case of Glynn v. Atherton and 
others. The plaintiff, Walter Glynn, a shipowner of Liverpool, 
sought to recover ag anaa h Írom James B. Atherton and 
others, directors of the British Electric Works, Limited, for alleged 
misrepresentation in a prospectus relating to the company and the 
works. Liability was denied by the defendants. 

Mr. ÀsqurrH, K. C., M.P, in opening the case, stated that the 
plaintiff, Mr. Glynn, was an original allottee of 500 preference 
shares and 500 ordinary shares in the British Electric Works Com- 
pany, and claimed compensation from the defendants, who were the 
promoters and directors of the company, in respect of misleading 
statements in a prospectus, upon the faith of which he was induced 
to subscribe for his shares. The company was formed in April, 
1839, and at the time of that inquiry the shares were practically 
worthless. Counsel proceeded to review the circumstances of the 
formation of the company, to acquire and carry on a business 
at the time under the name of R. F. Hall & Co., Limited, and traced 
fhe history of Hall & Co.’s business. Mr. Hall was one of the 
defendants in the action, as he was managing director of the British 
Electric Works Company. He had been largely interested in the 
cycle industry, and between the years 1894 and 1897 went into 
business under the style of R. F. Hall & Co., as manufacturers of 
cycle components at Sherlock Street, Birmingham. There was a 
large demand for the goods, and in February, 1897, the business was 
formed into a company, as R. F. Hall & Co., Limited, with a capital of 
£125,000. Mr. Hall received £25,000 for goodwill, and £25,000 for 
stock. A prospectus was issued which set forth that the company was 
formed to acquire the business of manufacturers of cycle parts and 
accessories carried on by R. F. Hall & Co. in Sherlock Street, 
Birmingham, Apparently, it was not contemplated to carry on any 
business but that of manufacturing cycle parts and accessories. 
New premises were erected in Cheston Road, and werc ready 
in March, 1898. The failure of Mr. Hooley, and the “slump” 
in the cycle trade which followed, damaged the company, 
aud a receiver was put in possession on behalf of the debenture 
holders. An attempt had been made to place some elcctric lamp- 
holders on the market, but this had not been successful. In January, 
1899, the shareholders decided to voluntarily wind up the company. 
A liquidator was appointed, and he sought a purchaser for the 
business, An agreement was entered into with Mr. J. B. Atherton, 
managing director of the British Insulated Wire Company, at 
Prescot, a prosperous concern, for the sale of Hall & Co.'s business 
to him for £55,000. Two months later the property was sold by 
Atherton to the British Electric Works Company for £142,000. The 
debenture holders were paid in full; the unsecured creditors 
received 3s. 6d. in the pound, and the shareholders got nothing. The 
new company acquired three electrical inventions of Mr. Hall's, 
but these proved of no value. The public were asked to 
subecribe for what was described as a flourishing engineering 
and electrical business, when what they were really acquiring 
was an insolvent cycle business. One of the directors was 
Alderman Higginbottom, of Cheadle Hulme, Manchester, 
chairman of the Electricity Committee, the whole object 
of the prospectus appearing to be to impress upon the mind 
of the public that the company was a good electrical engineering 
concern. There was also Mr. Brigg, chairman of the British Insu- 
lated Wire Company; Mr. Goffey, of Liverpool; Mr. Jacob 
Atherton; and Mr. Hall. Mr. J. B. Atherton was the promoter. 
The prospectus was launched in an absolutely reckless way. Accord- 
Ing to the prospectus, the works and machinery were valued at 
£105,888, and stock was estimated to be worth £5,000. The work- 
ing capital of £43,000 brought the total assets up to £153,000. 
Plaintiff, counsel said, applied for shares on the faith and relying 
on the truth of the statements in the prospectus, and was allotted 
500 preference and 500 ordinary shares. On May 11th the sale of 
the company by Mr. Atherton was completed, while on the 10th 
their consulting engineer had advised them to drop two departments 
for electrical work which had been most prominently placed in the 
prospectus. The first report showed an adverse balance of £12,802 as 
the result of 16 months’ working. The next balance-sheet for January 
3lst, 1901, showed an adverse balance of £566 15s. 4d. In April a 


. Teceiver took possession in the interests of the debenture holders, 


and in May it was decided to wind the company up. On June 15th 
the undertaking was sold for £60,000, together with £6,056 for 
trade creditors, Counsel submitted that if he substantially proved 
what he had stated plaintiff was entitled to compensation. | 

Mr. WALTER GLvxN, the plaintiff, stated that in April, 1899, be 
received a prospectus of the British Electric Works, Limited. He 
relied upon the statements iu the prospectus, and there was not a 
Word of truth in it. Certainly he or anyone else would not have 
had anything to do with the company if they bad known the state- 
mente were not true. 

Sir EDWARD CLABKE, for the defendants, asked witness whether 
he suggested that the gentlemen whose names were mentioned on 
the prospectus put forward fraudulent statements ? 

Witness replied that he certainly did. The first paragraph in 
the prospectus led him to believe that they had acquired a first-class 
engineering works. 

WILLIAM C. SeENcE, joint liquidator of the British Electric 
Works Company, stated that the goodwill had been put at £31,000. 
AS regards the orders carried out by the company, witness said that 
on April 24th, 1899, there was £663 under the head of cycles, £3,434 
Under the head of mechanical, and £3,044 under fhe head of elec- 


trical. Of the last amount, £942 19s. 7d. worth of orders were 
executed up to January last. . 
At this point the Court adjourned until Friday morning. 


At the commencement of the hearing on Friday, WILLIAM C. 
SPENCE, one of the liquidators of the British Electric Works Com- 
pany, Limited, was examined by Mr. HORRIDGE, for the plaintiff. 
From February, 1899, to April, 1901, witness said, the trading by the 
company amounted to £85,000. Of this £28,000 was for cycles, 
£11,000 for electric work, and £45,000 for other work, including 
“shell work." 

By Sir Epwarp CLARKE: Witness did not know whether shell 
work was electrical work. Between February, 1899, and May, 
1899, the sales were £1,402. From February, 1899, to April, 1901, 
orders were received for £99,000, which Mr. Hall classified as: 
Electric work, £15,520; cycle orders, £29,378 ; other goods, £54,070. 

Mr. Gowrna, of Messrs. Gowing & Ingram, Birmingham, builders 
of the Cheston Road works, stated that when tendering for the 
works, the estimate was endorsed for the erection of new cycle 
works," and amounted to about £24,000. £12,000 was owing to 
him when the building was completed, and he had failed to obtain 
this. 

By Sir Epwarp CLARKE: The total amount of his contract, with 
extras, came to about £32,000. 

By Mr. AsqutTH: The works were built for nothing but cycle 
manufacturing. 

BENJAMIN Dons, Birmingham, representative of C. W. Burton, 
Griffiths & Co., London, said that he had supplied Hall & Co., 
Limited, with 40 Spencer automatic machines for the Cheston Road 
works. They were all for cycle construction. 

By Sir Epwanp CLARKE: The amount expended by the company 
on machines was between £8,000 and £9,00). The machines were 
not exclusively cycle machines, but could be used for light engineer- 
ing work. 

FREDERICK GEORGE Kirby, manager to Cooper & Good, engi- 
neers, Birmingham, stated that he was manager to R. F. Hall and 
Co, from May, 1897, to June, 1898. At Sherlock Street they only 
manufactured cycle parts, and the machinery from the old works 
was removed to the new works. In 1898 he turned his attention to 
making other things, such as engineers' screws and electric fittings. 
The fittings were made as models and they did not do any trade in 
them. 

OWEN CLAUDE KNIGHT, electrical engineer, said that he had had 
charge of the electrical plant from January, 1898, to April, 1899. 
Some lampholders were sent out, and six arc lamps were sent to a 
cycle show, but they would not burn, and they were brought back. 

Mr. CARPENTER, commercia] traveller, stated that he had been 
engaged by Mr. Hall in October, 1899, and remained in the service 
of the British Electric Works Company until June, 1900. Cycles, 
cycle parts and electrical goods were the articles he was to obtain 
orders for. The trade name of the goods was ''Stellite," but the 
electric fittings were unknown under that name. He was not 
successful with the electric fittings. The prices were : lampholders 
64d. each ; switches 13s. per dozen; and roses about 6d. each. He 
found great delay in turning out orders. Of one order for 5,000 
lampholders only a small proportion was delivered. 

Norman MOoUNTFORD, commercial traveller to R. F. Hall, Limited, 
from August, 1897, said that for the first six months he had nothing 
but cycle parts to deal with. Before he left he had a lampholder 
given to him. 

THOMAS L. MILLER, consulting engineer, examined by Mr. 
ASQUITH, said that he had visited the Cheston Road works several 
times and inspected the plant. Nearly 50 per cent. of it was not 
suitable for manufacturing electric fittings. There was no provi- 
sion for the manufacture of motors and controllers for tramways, 
nor was there machinery for producing roller bearings for reducing 
friction " as would be believed from the prospectus. The machinery 
was suitable for turning out large quantities of work, such as cycle 
accessories. He had examined 58 patents taken over from Mr. 
Hall; they were patents relating to cycles or their parts. None 
were connected with electrical work. None of the five electrical 
patents, since applied for, had been granted when the prospectus 
was issued. Two of these, an improvement in electrical switches 
and an improvement in electrical tumbler switches had not 
been put on the market, as far as witness knew. An improvement 
in lampholders had been manufactured, and the cost would not 
exceed 34d. to produce. Another patent was a combined electrical 
switch and lampholder, but that type of switch had been condemned 
by the insurance companies. 

In reply to Mr. PickrorD, WiTNESS said that the machines at 
the British Electric Works would make fittings, but not eco- 
nomically. 

BENJAMIN Dons, recalled by Sir Edward Clarke, said that he 
had supplied machines similar to those of Messrs. Hall, Limited, to 
electrical works. As far as he knew, the machines had given every 
satisfaction. 

Sir EDWARD CLARKE, K. C., stated that he appeared for all of the 
defendants but Mr. Goffey, who was represented by Mr. Pickford, 
K. C., and he addressed the jury on behalf of the defendants. After 
dwelling upon the gravity of the charge, the learned counsel referred 
to Acts of Parliament bearing on the case. When a prospectus 
showed, as the prospectus in question did, a report made by a firm 
of valuers, so far as the statements in that report went, the 
directors were clear, counsel said, of any responsibility for 
liability unless it were shown that the person who made 
the report was not a person who could be reasonably 
accepted ‘as competent to make it. With regard to the 
statements the directors made themselves, they had to show 
that they had reasonable belief in their truth. He (counsel) 
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did not admit that there was a single statement in the 
prospectus that was not a true one. The promoters absolutely 
believed in the truth of the statements, and were putting their own 
money into the concern. Counsel proceeded to review the facts of 
the conversion of Mr. Hall's business into a company, and the 
evidence which was obtained at the time as to the nature and 
value of the business, and as to the subscription for the shares of 
the company when offered to the public. As regards the names 
on the prospectus, Alderman Lloyd Higginbottom accepted the 
chairmanship of the company, and as chairman of the Elec- 
tricity Committee at Manchester, he knew something about 
electricity. He subscribed for and paid for 500 preference shares 
and 500 ordinary, or £1,000 worth. Alderman Higginbottom's 
father-in-law took 100 shares, and his brother-in-law 100 
in the company, and counsel believed not one of those 


shares had been parted with. Mr. Marriner Brigg, chair- 


man of the British Insulated Wire Company, took 500 
preference and 500 ordinary shares. Another member of his 
family took 800 shares, and another member, a lady, 100 shares, 80 
that he and his family had 1,900 shares betweenthem. Mr. Goffey, 
a retired solicitor, took 2,000 preference shares and 1,000 ordinary 
shares, while some relatives of his took another 1,000. The directors 
all believed the prospectus to be true then and true now, and it was 
because they believed it to be true that they put their money into 
it. When the company got into difliculties they paid back a large 
proportion of the fees which they had received. 

Mr. Prckrorp addressed the jury on behalf of Mr. Goffey. He 
believed, counsel said, at the time, and now, that every statement 
put before the public in the prospectus was honestly put before 
them, and wasa proper statement that could be justified. He joined 
the board of the British Electric Works Company, Limited, without 
any knowledge of the antecedents of the concern beyond the state- 
ments of the valuers, and put £3,000 of his own into the company 
and recommended a member of bis family to put £1,000 into it, and 
had never parted with a single share. 

ALFRED CHARLES GuNNaWAY, architect, London, gave evidence 
as to the construction ot the Stellite Works for R. F. Hall & Co., 
Limited. 

ERNEST Biawoop, auctioneer, Birmingham, stated that on the 
iustructions of the directors of R. F. Hall & Co., Limited, he made 
a valuation of the Stellite Works in February and March, 1898. 
The freehold and leasehold property he valued at £34,750, and the 
machinery at £59,610, and put down £642 odd for the unused 
premises in Sherlock Street. A quantity of the machinery was 
suitable for manufacturing cycle parts, and other machinery was 
suitable for engineeriug work. 

The Court adjourned at this stage until Saturday. 


On the Court resuming on Saturday, Mr. Jenkinson, stated that 
for two years, from 1897, he was manager to the National Electric 
Wiring Company, and that during tbat time Mr. R. F. Hall occa- 
sionally called upon him with regard to electrical orders. Mr. Hall 
showed him some lampholders, and the orders given by witness to 
him on behalf of R. F. Hall & Co., Limited, were, he believed, 
carried out. Mr. Hall showed him an arc lamp, and told witness 
he was going to make all the accessories for electric lighting work. 
The order for £3,000 worth of goods on March 8th, 1899, to the 
British Company was an absolutely genuine order. Witness subse- 
quently joined the firm of Messrs. Hands, Limited, dealing in 
electrical accessories, and whilst with Messrs. Hands, visited the 
works in Cheston Street, to see if they were capable of executing 
large orders. The automatic machines, in his opinion, were suitable 
for electrical work, and he never saw lampholders turned out so 
quickly. He placed orders with the company for most of the elec- 
trical fittings they were making at the time. Their patent lamp- 
holder was a success. There was an increased demand for the goods 
made by the company, and they were of good workmanship. 

Cross- examined by Mr. AsqurTH, WITNESS said he was speaking 
entirely from memory. The books of the National Wiring Com- 
pany would show the transactions. He had given orders for lamp- 
holders. When giving the £3,000 order he Knew the new company 
was a continuation of Mr. Halls company. He had carte blanche as 
far a8 orders were concerned. He did not know that the directors 
had cancelled a large part of that order. He had no interest in 
keeping the £2,000 from the knowledge of the directors or in plac- 
ing it with the company. He desired to get the best material and 
the best price for his employers. 

By his Lorpsuip: He placed the order on more favourable terms 
than he had previously paid for the same class of articles. 

Mr. TREMAYNE, in the service of the Post Office, said that he had 
visited the works when in Birmingham in 1809. He was impressed 
by what he saw as regards facilities for producing telephone instru- 
ments, and inquired if thcy could make 10,000 in a reasonable time 
if an order were placed with them. 

A. R. Bennett, manager of the telephone department of the 
Glasgow Corporation, stated that a trial order for 50 standard tele- 
phones was placed with the company, the order to be increased if 
the instruments were satisfactory. The instruments were not sup- 
plied, as the work of the company was suspended. 

ARCHIBALD CAMPBELL ELLIOTT, Professor of Engineering at 
University College, Cardiff, said that he bad visited the works of 


the company and secn the machines. He considered that they were . 


suitable for making small electrical appliances, and for small engi- 
neering work gcuerally. 

THEOPHILUS BELL HvcHES, consulting electrical engineer, 
Birmingbam, gave evidence as to visiting the Cheston Street works 
in 1897 and 1898. He found them very suitable for the production 
of small electrical work of all kinds. IIe could not say that it was 


a cycle factory and nothing else. He considered the company's 
patents for switches and fittings valuable at the time, as there had 
been a change from low to high pressure, and the patente met the 
case. 

Messrs. H. J. T. Prercy, consulting engineer, Birmingham ; 
SEBASTIAN Z. DE FERRANTI, and J. D. F. ANDREWS, consulting 
electrical engineer, London, deposed to visiting the works, and to 
finding them well equipped for engineering works and for the 
manufacture of electrical fittings. 

Sir EDWARD CLARKE suggested that the jury might visit the 
works, but the jury did not think this necessary. 

The Court thereupon adjourned until Monday morning. 


On the Court resuming on Monday morning, the foreman stated 


' that the jury had been thinking seriously about the suggestion made 


by his Lordship that they should view the works at Birmingham, 
and with his Lordship's permission they would hear the evidence 
and then decide whether they should go.to the works or not. 

His Lordship approved. 

RonEnRT FREDERICK HarL, examined by Sir Edward Clarke, 
stated that in 1890 he established the business of R. F. Hall & Co., 
which proved to be one of the most successful in Birmingham, 
baving a turnover of more than £20,000 a year, half of which was 
net profit. He started business in Sherlock Street in 1896, and 
spent £26,000 in machinery for engineering work, but not more 
than £2,000 worth of the machinery could be adapted for other 
work tban cycle manufacturing. In April, 1897, he sold his business 
to R. F. Hall & Co., Limited, for £98,578. Of this, £23,500 was 
for machinery. He had £30,000 worth of orders in hand, which he 
sold for £10,000 in cash and £15,000 in preference shares. Only 
12 machines in the  Cheston Street factory were exclu- 
sively suitable for making cycle parts. Over £40,000 was spent 
in new machinery for the Cheston Street works, and in making the 
plant suitable for light engineering and electrical work. In 1898 
a receiver was appointed. They tried to get in fresh capital, but 
without success, and under the receiver the business went down. 
Witness proceeded to relate the circumstances of meeting Mr. 
Atherton, and of the sale of the works to him for £55,000, the best 
offer the receiver obtained being one of £45,000. He had nothing 
to do with the prospectus, except that he approved of it, and still did 


approve of the statements as regards the practical part of the business. 


Every one of the statements was true as far as his knowledge went. 
He considered his patents were still valuable, and believed that at 
the price paid for the company, and with the sum available for 
working capital the business would prove a success. 

Sir EpwARD CLARKE quoted from reports to show that the tarn- 
over of the factory increased from £400 a month in 1897 to £6,000 
a month in February, 1901. ; 

WITNESS, further examined, said that large sums of money were 
not spent in adapting machines for electrical purposes, as stated by 
the chairman at the first meeting of the company, and witness told 
the chairman so. It was not true that arc lamps put up at the show 
at the Agricultural Hall would not burn. 

Cross-examined by Mr. AsoquiTH, WITNESS said that from 1890 
to 1898 he was exclusively engaged in the manufacture of cycles 
and cycle parts. The prospectus for the company in 1897 contained 
no reference to any other business than the manufacture of cycle 
parts. He was to have a salary of £500 a year and a bonus, but he 
never earned the bonus, He told Mr. Atherton the works were 
worth £130,000, which was the amount which had been spent on 
tuem. Witness was made manager of the new company at a salary 
of £1,000 a year. He had nothing to do with drawing up the 
prospectus. He saw the original draft of it and the final draft. 

Mr. ASQUITH: Apart from one or two orders for screws and the 
making of electrical patterns, of which there was no output, no 
work had been done by R. F. Hall & Co. but the making of cycle 

arts ? 
j WITNESS replied that he should say that was so. 

In answer to further questions, WiTNESS admitted that they had 
not sold telephones to anybody, but that they had had a trial order 
from Glasgow, though no delivery was made. 

Questioned further on the rise in the price of the works from 
£55,000 to £142,000 without any addition to the property, 
Witness said he considered the value was there as £130,000 had 
been sunk in the property. He called the prospectus fair and 
honest as far as he was concerned. 

JAMES BASNETT ATHERTON, director and general manager of the 
British Insulated Wire Company, Prescot, said that early in 1899 
he heard the works at Birmingham were in the market. He had 
never had any active participation in the cycle industry, and that 
industry never entered his mind in connection with those works. 
He was interested in electrical goods, and with that object went to 
see the works. It was never part of his scheme to purchase them 
as cycle works. In February, 1899, he bought them for £55,000. 
When floated the full capital was applied for. Witness got £57,000 
cash as purchase money, and £45,000 cash in lieu of shares, as they 
had all been bought up. 

Questioned by Mr. Isaacs, K.C., as to whether from first to last, 
as far as he was concerned, the statements in the prospectus were 
made honestly according to the best’ of his belief and judgment, 
WITNESS replied that they were, and that he believed it still. He 
believed the company would be a success, and believed etill that 
it could have been made a success. i 

WITNESS was examined by Mr. AsqurTH at length with respect 
to the attempt to raise fresh capital, and the purchase price of the 
concern. As a matter of fact, he said £52,000 was the amount 
which came to him. There were disbursements. Messrs. Davidson 
and Cookson received 1,250 preference and 1,250 ordinary sba-es 
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and £2,500 in cash for placing the debentures. They were paid 
10 per cent. for placing the debentures. 

His Lonpsute: Then it came to this the sum of £5,000 was paid 
for the purpose of getting into the prospectus the words, The whole 
of which has beea placed.” 

Wrrsess: That was 80. 

By Mr. Asquira: He did not see why the existence of such a 
contract, if known, should have influenced the mind of an intelligent 
investor. 

The Court adjourned at this stage until Tuesday morning. 


On Tuesday morning on the resumption of the hearing, Mr. 
asocira continued his cross-examination of Mr. J. B. ATHERTON, 
with respect to the issue of £50,000 of debentures of the company, 
and the commission of 10 per cent. paid to Messrs. Davidson and 
Cookson for undertaking to obtain subscription for the total issue of 
the debentures ; and with respect to the issue of shares. 

Wiruzss said the shares were fully subscribed but not over sub- 
«ribed. He held 27,297 vendors’ shares, of which probably 
8000 stood in his own name. He believed the Hall patents to be 
valuable, and thought it fair and honest to allude to them as such 
in the prospectus. - He would not say that the amount of £142,000 
for which he sold the concern was arrived at independently of the 
valuation. 

In reply to Mr. Isaacs, Witness said he fully believed that 
£130,000 had been spent on the works. He did not consider that 
he got a pound out of the shareholders of the British Electric 
Works Company. They got full value for the money paid. 

Javrs Witttam DavIDSON, accountant, and manager to the 
Liverpool Mortgage Insurance Company, was examined with regard 
to his firm agreeing to place the whole of the debenture issue. 

JACOB ATHERTON, London agent to the British Insulated Wire 
Company, of Prescot, said he considered his brother never made a 
better bargain in his life than when he bought the works of R. F. 
Hall & Co. for £55,000. If his brother had bad suflicient capital, 
the public would not have got the concern at all. 

LLorDp HIGOIN BOTTOM, engineer, of Manchester, said that in 
March, 1899, he went to Birmingham to see the works and saw elec- 
trical goods manufactured which, in his opinion, would compete 
successfully with foreign made goods. He believed all the state- 
ments in the prospectus to be perfectly true and believed so still, 
bat thought a mistake had been made in starting with so little 
working capital. Questioned as to the manufacture, WITNESS 
admitted that switches had been manufactured as samples only. 

"Asked if a single switch had ever been sold, Witness replied not 
tc his knowledge. He could not say what the old company did. 
The goodwill of the business did not enter into his calculations. 

The hearing was adjourned until Wednesday. 


NATIONAL ELECTRIC SUPPLY COMPANY v. FOSTER. 


Ar the Chancery Court of Lancashire on 8th inst. an action brought 
by the National Electric Supply Company, Limited, against Frank 
Poster, a Preston ironfounder, to obtain specific performance of 


agreement for the sale of land to the plaintiff company, was con- . 


cluded. The plaintiff company had at various times purchased 
certain lands in Preston, amongst others from the defendant. After 
expending a considerable sum in buildings, they found that the 
property was leasehold and not freehold, and that there were 
certain restrictions of which they were not told by the defendant. 
In the end the Vice-Chancellor directed an inquiry to be taken to 


assess what compensation the plaintiffs should receive, and reserved 
the question of costs. 


CORRESPONDENCE. 


Central Station Man's Grievance. 


I read in your issue of 9th inst. several letters written in 

irswer to“ An Enlightened Student.” I have not read his 
letter, but can gather pretty well from the answers to it 
What the gist of it was. 
1 should like to say a few things, therefore, on this 
Interesting subject, from the point of view of & marine 
engineer, as I have been one myself—an assistant engineer 
in the Royal Navy, and am now taking up electrical en- 
Emering as a profession. 

| gather that “ An Enlightened Student” considers that 
an ordinary marine engineer is incompetent to keep watch in 
à central station, while an electrical student is competent. 


ow, of course, an engineer officer in the navy is a far better 


man than a marine engineer in the merchant service, so I will 
take the case of the ordinary engine room artificer in the 
cary who would very fairly compare with the ordinary 
merchant Service engineer, and what I say of the naval 
Ed will hold good for the merchant service engineer. 

ow the artificer has the following qualifications :— 

: À knowledge of what responsibility is. 
2. A strict sense of duty. 


3. A knowledge of the control of all other men under him 
on watch. 

4. A thorough knowledge of all the practical part of his 
profession, from clinkering a fire to packing a water-gauge 
glass. : 

5. An instinctive knowledge born of experience to recog- 
nise at once when something is going wrong, either with 
engines or boilers, the ability to find out what it is, and to 
put it right. 

In other words, he is the man for an emergency, who has 
known what it is to have the safety of men’s lives, perhaps 
a whole ship's life, in his hands. 

He is a man who can and has worked for abnormally long 
hours under most exhausting conditions. 

6. Taking all these things into account, he is a “man 
who can be relied on.“ 

Add to all these qualifications the necessary electrical 
knowledge, and a better man will not be found for the 
position anywhere. "This is being proved in everyday life, 
for the percentage of marine engineers holding responsible 
positions in central stations is not only very largo, but 
increasing. 

Against all these points, it would be interesting to hear 
what An Enlightened Student“ has to urge on his behalf. 
It may be hard on him, I admit, but he will find as he gets 
on in life that it is not necessarily the most enlightened man 
as to theory that is wanted, but the man with practical 
experience, who can be thoroughly relied on and who is not 
afraid of work in any form, manual or otherwise. A marine 
engineer deals with many perils at sea and has great 
responsibility, and is therefore probably given preference over 
others. 

One little point, apart from this, in Mr. Pritchard's letter 
causes me not a little amusement, and that is, that a marine 
engincer gives up his £15 per month for 35s. per week in 
order to join the ranks of electrical engineers. I would 
differ over this point. They give up their work afloat simply 
because they prefer to live on land. Apart from the fact 
of leaving a wife and family for months or years at a time, 
the life of a marine engineer at the best of times is one of 
the greatest hardship. Only those who have tried it can 
know of the tremendous strain and wear and tear of it, and 
many would accept less pay for the easier life on shore. 


C. J. Greene. 


— 


Noticing the somewhat sarcastic remarks published in 
these columns in last week's issue of this paper. I hasten to 
say a few words for the “ Enlightened Student,” us he seems 
to be taken as an inexperienced youth with no practical 
experience. 

Now, to put every student who has left college with 
honours as being such is a mistake and an injustice which 
cannot be tolerated. 

I know a few good men who have had five years’ training 
in an electrical and general engineering workshop asapprentices 
(not pupils), and, in conjunction with this, a thorough grind 
into the theoretical part at some technical school, then two 
years polishing off at college, therefore quite competent 
to set a slide valve (which some marine engineers I have met 
would make a poor job of), do engine repairs, stoke a boiler, 
or prevent themselves being blown out of a boiler house by 
the bursting of a gauge glass, with any marine fitter who has 
had five years’ apprenticeship with a technical training and 
two years’ ocean going. 

A marine man’s ambition, after leaving the shops, is to 
get away to sea; after one or two trips, his greatest ambition 
is to get out of it, and therefore, if he is lucky enough to get 
into central station work, who can blame him? 

But I wish to maintain that the student is much the better 
man for Shift Engineer's” job than a marine engineer with 
a second-class ticket. 

H. Baker. 


Poor student! As was expected by the writer, the 
majority of the replies to the gricvance under discussion 
elicited the information that the student—or late student— 
is the most incapable man about the station. The above 
statement is echoed by many a marine engineer now in ccn- 
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tral stations, and herein lies my objection to him; it seems a 
personal one, but leave others to judge. 

A characteristic reply is that of J. D. A., who if he be 
not a marine man, must have entirely forgotten his existence 
as a younger member of the profession. Perhaps, how- 
ever, he counts himself one of the minority—that is pre- 
gumption. 

It seems because one designates himself a student, he has 
no mechanical knowledge or training whatever, although 
many who do so have spent as much as five years in a 
mechanical or electrical engineering shop. 

The marine engineer on arriving in a station is, for, say, 
the first three months, very glad to glean information from 
these students and the so-called assistants Mr. Pritchard 
speaks of, not by acknowledging his ignorance, oh! no, but 
by concurring on every point. He gets in charge, and you 
cannot hold him. He dictates electrical matters, sometimes 
putting forth some wonderful theories, and keeps harping on 
his mechanical instinct and what they do at sea. 

When some of the younger members attain his age, I am 
sure they will have made better use of their time, and will 
not be inclined to ridicule the younger members like 

* JJ. D. A.“ does in mentioning what he does about a gauge 
glass bursting. Where is the marine man when “fireworks” 
are going on in the switch room? Seeing how steam is, 
probably. In spite of all attempts to find him, he comes in 
when things are at normal, and is surprised at the stupidity 
displayed, and says that the switch room is the most unim- 
portant place. 

One correspondent speaks of philanthropic institutions ; 
judging by some of the marine men who continue to get on 
stations, one would think they were run on those lincs. It 
i8 certain that the better ones are quite satisfied with their 
profession, and if wishing to remain ashore seek responsible 
mechanical positions, several instances of which are known to 
the writer. 

One of the Younger Members. 


It is very evident that the * marine fitter“ charge engi- 
necr has been hardly hit by “ An Enlightened Student's" 
letter from the number of replies that are published in your 
last issue ; but the main point has not been answered, viz :— 
Why do these men take 358. a week when previously in 
receipt of a much higher salary? It is only obscurely 
replied to by Mr. Pritchard, when he mentions that they do 


not take entire charge until they have fully grasped the | 


fundamental principles of electrical details, 

That is the reason pure and simple ; the mechanical 
engineer takes a low wage, knowing his incapability, in 
order to gain the experience that others have to pay very 
heavily for. 

One of your correspondents mentions that the D.O.T. 
classes them as marine engineers, but I am pretty sure that 
nine-tenths of these who seek charge engineer positions are 
more under the category of “ marine fitter” than marine 
engineer. 

* San Marino" states that the duties of a charge engineer 
consist of manipulation, &c., of the different plant in a 
station, but there is another element to be reckoned with, 
viz, understanding the theory and construction as well as 
the manipulation, and this is where the student scores. 
Again, the same gentleman says the duties do not embrace 
work outside the power station, but a charge engineer 


’ 


should have knowledge of the work outside as well as inside. 


for if I am not mistaken they all aspire to chief engineer- 
ship, and then they have full responsibility of the outside as 
well as inside ; it is here again that the marine engineer is 
at nought. As to the reference to sound electrical know- 
ledge gained at sea—well, we might just as well speak of a 
plumber who can make a wiped joint as being a sound cable 
jointer. 

No, sir! All the fine experience obtained at sea is with- 
out avail to a charge engineer if a serious breakdown takes 
place ; and it is thus that the student who understands the 
why and wherefore of all the plant under his care is 
better able to put matters right than the “fitter” man, 
whether certificated or not. 

The whole question resolves itself into one of £ s. d., for 
a man, no matter how accomplished he may be in all the 


requirements of a charge engineer, is passed over if he will 
not accept a salary which is degrading both to himself and 
the profession. 

I would suggest that the Institution of Electrical Engineers 
or the M. E. A. adopt certain qualifications and standard of 
pay which all those responsible for the appointments will 
agree to, and then we shall not have rank outsiders filling the 
berths of legitimate charge engineers. 


F. W. P. 


The Purchase of Foreign Machinery. 


Although the letters of “ Fairplay ” and * Pro Patria,” of 


last week, do little more than pour invective upon my pre- 
suming to question anything British as the cause of so much 
foreign machinery being purchased, I cannot allow them to 
pass without notice. 


The letters are fair examples of that unreasonable intoler- ` 


ance exhibited by a section of British public against all 
unfavourable criticism : their favourite method of reply is 
mud slinging, the critic is denounced as unpatriotic, “a 
hater of his country and countrymen,” actuated by “ malig- 
nant spite," due to his “ transcendental abilities not being 
fully recognised,” and so on ad nauseam. 

But the business of buying and selling dynamos is not 
carried on by any firm I know of for the love of his country, 
countrymen, or country women, neither is it run for patriotic 
or philanthropic reasons, and as a consulting engineer, I 
feel that I would be doing an injustice to my clients if I 
were to allow my patriotic or any other personal considera- 
tions to bias my advice. If my clients desire patriotism 
and love of their countrymen to be taken into account, they 
have only to instruct me to confine my choice to British- 
made machinery. I take my instructions from the man who 
pays for the machinery. But I have not found an intending 
buyer ready to restrict the choice to Great Britain. 

I have given my opinion based on experience as to the 
cause of the purchase of foreign machinery. To impute 
“hate of country,” * malignant spite," and the rest of the 
rampant jargon of the mock patriot, instead of refuting the 
statements, is contemptible. 


4 


A Consulting Engineer. 


I should like to answer “A Consulting Engineer's" letter 


in your paper of July 26th last, under the above heading, at 


some length, aud to add my remarks to those made by 
„Fairplay“ and ** Pro Patria " in this week's Journal. 

There is a strong feeling in engineering circles generally 
against consulting engineers as a class, and this because 
they possess among their members—and, unfortunately, they 
are not the exception—gentlemen of “ A Consulting Engi- 
neer's " standing. 

No one would think of blaming “A Consulting Engineer" 
for placing his orders out of this country when it is really 
necessary, but, like many others who find themselves com- 
pelled to do these things, the real reasons are usually better 
than the apparent reasons, and itis only the apparent reasons 
which we are supposed to know. 

The electrical industry has grown at such a pace that it 
may seem a rash thing to say, but yet I am convinced, tbat 
if I knew “A Consulting Engineer's " name, I would be 
able to give some better reasons why this gentleman buys 
his machinery abroad than he has given us. 

* A Consulting Engineer” evidently takes exception to 
the leader in your paper in which it is pointed out that at 
this present time much can be done by purchasers and their 
advisers in helping our manufacturers in the way of a little 
foresight in ordering. 

I need scarcely point out that our English shops have 
been mainly built up with capital privately subscribed, and 
profits subsequently made, and that they are necessarily 
smaller than the Continental and American shops, which 
have been constructed with capital obtained with exceptional 
facilities. 

Although this may not be a strong argument to bring for- 
ward in favour of a little foresight in ordering, to those that 
prefer to order from abroad, it is ihe situation in which we 
find ourselves, and a difficult situation it is, when in compe- 


tition with foreign manufacturers who carry large stocks of 
finished material, D 
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I would ask, however, whether the present commercial 
depression in Germany and America is not due to a large 
extent to over-production, which accounts for these large 

Ifthis is the case, and everything points towards it, I 
think it folly to argue that our manufacturers are behindhand 
in not having done likewise, even if they had been able to 
obtain the capital to do so. 

Newer types and sizes of machines which have hitherto 
not heen made in this country in any quantities, will 
necessarily introduce some delay in manufacture, however 
large the factory. 

German and American makers, however, due to their home 
demand, which legislation has not crippled, have had occasion 
tomake most of the patterns for which a demand is just 
arising in this country, and they are consequently in the 
happier position of being able to execute orders without the 
initial delays which all new patterns necessarily involve. 

Consequently, if all our engineers followed“ A Consulting 
Engineer,” and ordered where the quickest delivery could be 
obtained, it is to be feared that many of the larger sizes of 
generators, for which there will undoubtedly be a demand, 
would not be made in this country for some time to come. 

For these reasons, I think the following remarks of “A 
Consulting Engineer” are neither a correct statement of 
the situation nor yet a reasonable way to look at it :— 

“The matter of delivery is entirely in the manufacturer's 
own hands; it is too much to expect purchasers to treat with 
any consideration manufacturers who will not in the face of 
keen competition help themselves.” 

If we are competing with foreign manufacturers, who are 
established on solid ground and working on business prin- 
ciples, we should be open to blame if we lagged in any way 
behind them ; but if we are competing with manufacturers 
whose principles are likely to land them into financial 
difficulties, and I believe in some cases this is imminent, it 
would appear to be better to suffer some slight temporary 
inconvenience by not being able to compete with some of 
their offers than to attempt to follow them. 

There are some who think that all electrical machinery 
should be carried in stock, at all events up to, say, 250 Kw. 
sizes, and that for sizes above this raw material should be 
carried in stock ready for assembling. 

These gentlemen, however, are inclined to overlook the 
numerous types for which they are daily calling, and to 
ignore the amount of capital which a stock of this descrip- 
tion would lock up, a percentage of the total yearly turnover 
which I am inclined to think no other industry would 
tolerate when taking into consideration the possible profits 
to be made in the manufacture, and the fact that this 
stock is at the mercy of an outside body of engineers, whose 
Ideas and fancies are daily changing. 

Secondly, the question of design and build of machines. 
“A Consulting Engineer” argues that although many of 
our British-made machines are of faultless workmanship and 
mechanically unsurpassable for durability, their design is bad 
and causes failures, and he mentions cases where this has 
come to his knowledge. | 
“A Consulting Engineer " is very sweeping in his asser- 
tions, and says that “in British machines the electro- 
magnet designs are mostly faulty," but as he does not go 
into details it is difficult to know what he means. ; 

“A Consulting Engineer should, however, not overlook 
the fact that only the larger and better foreign manufac- 
turers are sending any quantity of their manufactures into 
this conntry, whilst we see installed here the manufactures 
not only of our best firms, but also of the smaller and second- 
rate firms, 

I contend that if the prodactions of our first-class firms be 
taken, machinery will be obtained which will run as well as 
and better than any which can be turned out of the shops of 
America and Germany, and my belief was strengthened after 
being the running and hearing the comments by those in 
charge of the 1,000-Kw. sets at Glasgow, where English-made 
machines are running against the productions of Germany 
and America, all made to the same specifications and built 
about the same time. 

n one respect only will our machines not compare 
favourably with foreign-made machines, and this is in 
artistic design and in general finish, both of which are 


immaterial to the running of the machines, though they 
undoubtedly go some way towards pushing the sales. 1 

If, however, “A Consulting Engineer” is comparing 
machines made by our firms not of the highest standing, and 
the advertisements to which he refers inghis letter seem to 
point towards this, I would remind him that the profession 
to which he has the honour of belonging, is largely respon- 
sible for allowing many of these firms to bring themselves 
into prominence by obtaining contracts from our munici- 
palities at ridiculous prices. 

A large proportion of our consulting engineers in this 
country are either so weak with their committees, or afraid 
to appear biassed (which means weakness of another descrip- 
tion) that they cannot stand out in favour of! a‘ tender of 
some well-established firm. 

The tender of the Iowest bidder is usually accepted, 
regardless of quality, and at prices which our first class 
manufacturers cannot afford to quote. 

* A Consulting Engineer“ must not judge British manu- 
facturers by these productions, although they find their way 
into power stations where one might have expected machinery 
of first-class design only. 

In conclusion, the last paragraph of ** A Consulting Engi- 
neer's letter is even more puzzling than the rest :— 

„No doubt my experience has been that of others, and 
it will take more than quick delivery and good workmanship 
to induce me to advise the purchase of machinery made as 
at present in Britain for heavy engineering work, however 
much I should like to do so,” 

Unless “A Consulting Engineer” can give definite 
reasons for taking up this position, I think we can: only 
assume that it suits his purpose to go abroad, and that he 
can obtain terms which the majority of our manufacturers 
do not care to offer. 

These reasons account in many cases for the position 
taken up by some of our engineers, more than the present 
state of our manufacturing industry, upon which they are 
morally obliged to lay the blame. 

We want no favouritism ; we are ready to stand or fall on 
our merits. ` 

We are a free country, and welcome fair competition from 
abroad, although we cannot return it. The least that we can 
expect in return, however, is, that our engincers should treat 
us fairly, and not take up the biassed position which a 
Consulting Engineer“ seems to have done. 

Let those of our consulting engineers who despise every- 
thing British bear one point in mind, and that is, that our 
manufacturers are at present the slaves to the consulting 
engineers in this country ; if our American and German 
competitors obtain a strong footing over here they will teach 
us one useful lesson, and that is, that they can get on without 
the assistance of, and in spite of, some of our less experienced 
consulting engineers. | 

British Manufacturer. 


— 


Electric Motor Cars and Tests. 


Mr. Rankin Kennedy, in his article appearing in your 
issue of July 19th, so carefully confined himself to gener- 
alities that we feel some diffidence in answering on behalf of 
the industry. 

However, as only one run worthy of the name “long” 
has been recently made in this country and recorded in the 
technical press, namely, that of 914 miles made by one car 
and described in the Aufomotor Journal of June last, we 
take the opportunity afforded by his condemnation of “ long 
runs" to give some data respecting this and subsequent 
runs. 

It is unnecessary to explain why the distance an electric 
car can run on one charge is as much a criterion of merit as 
the distance a cruiser can steam without re-coaling. 

The run referred to was not “ paraded as a wonderful 
result," but was published as an example of what a modern 
electric car of good design could do on average country 
roads and under every-day conditions. 

We admit that the car was “in first-class running con- 
dition and full charged"; we believe this to be the con- 
dition in which a car should always go out. As for the 


battery being run to its “very last, kick," the last six miles 
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were covered in 20 minutes, the car returning as soon as the 
voltage reached 1*8 per cell. 

The account of the run referred to contained all the neces- 
sary data for a calculation of the power expended as follows. 

The car contained 50 cells of 250 ampere-hour capacity 
weighing 22 cwts, including connections and wooden con- 
tainers, and, complete with passengers, weighed 42 cwt. 

The time occupied in ruuning was 74 hours, hence the 
average discharge of the cells was a little over 22 amperes, 
and when we state that the discharge curve of these cells ap- 
proximates to a straight line between 2:2 and 1'8 volts, it is 
seen that the average power required was about 3:2 Kw. at 
àn average speed of 12 miles per hour, and the average ex- 
penditure of energy per ton mile was 127 watt-hours. 

À noticeable feature of this run may here be demonstrated. 
The cells were discharged in 73 hours, the rate of discharge 
thus being considerably below the safe limit, which is usually 
taken at a 5-hour rate, that is to say, the cells were working 
under the best possible conditions. 

The maximum rate of discharge was 50 amperes on Castle 
„Hill, Maidenhead, and this it may be seen does not exceed 
the safe limit. 

Since May 25th the same car has covered 1,907 miles of 
ordinary country roads. It has visited Great Marlow, 
Elstree, Barnet, Hatfield, Welwyn, Dorking, and Reigate, 
and has completed a four days’ tour through Horsham, 
Brighton, Arundel, Portsmouth, Southampton, Salisbury, 
and Winchester. 

The total number of units received by the batteries during 
this time has been 979˙8, giving, at 3d. a unit, a cost of 


D 


£12 vs., or about 1d. per car mile. 

It is evident from our records that short intermediate 
charges bave been given to keep the cells in good condition ; 
consequently the above figures do not represent a possible 
minimum, but an average expenditure under severely prac- 
tical conditions, With regard to cost of up-keep, it may 
be stated that up to the present no renewals of plates have 
been necessary, and no loss of capacity has been observed. 

As described in the Aw/omelor Journal of July, these cells 
are Leitner pasted plate cells, manufactured many months 
ago under Mr. Leitner's superintendence. 

The only difficulty encountered has been due to the 
wearing of the tires. Those used have been 90 mm. 
Michelins, and it is now proposed to use 120 mm. tires 
instead, experience. having shown that these are capable 
of giving commercial satisfaction with a car of this weight. 

With the same accumulators this car starts on August 
22nd on a tour to Glasgow to take part in the reliability 
trials. 

In conclusion, we may say that we know no“ obstacle to 
progress," but there is a distinct hindrance to progress in 
the attitude of those who endeavour rather to exaggerate the 
limitations of electromobiles than to strengthen their merited 
claim to the confidence of the public. 


The British and Foreign Electrical 
Vehicle Company, Limited, 
W. D. SETON-BROWN, 


Works Manager. 
August 8th, 1901. 


Bonding. 


In your issue of the ELECTRICAL REVIEW for August 2nd, 
1901, p. 207, the statement is made by Mr. Albert B. 
Herrick that “copper is isplured in the bonds, due to the 
use of a common-sized bond throughout the whole length of 
the road." : 

The correct purpose of bonding, in my opinion, is to make 
the conductivity of a given length of rail, including a bonded 
joint, equal to that of an equal length of continuous rail. 
To ensure efficiency it is usual to somewhat exceed this. 

A “tapering bond system” is wrong, because what Mr. 
Herrick really wants is a tapering rail, and the bonds are 
only a very small percentage of the whole. 

In practice the rail, plus return feeders, approaches the 
theoretical taper. 


T. Stevens, E.M. 


BUSINESS NOTES. 


: Electrical Wares Exported, 


WEEK ENDING AUG. 14TH, 1900. | WIRE ENDING AUG. 137k, 1901. 
Adelaide .. Value £00 Aden. Teleg.cable Value £15,120 


Amsterdam . x : 50 | Alexandria. Teleg. mat. e Ald 
Aucklani  .. $$ .. T 85 | ii Teleg. wire . 4 
Buenos Ayres 25 xa .. 299 Amsterdam.. - TIPP. 
Calcutta 2 "m vs Ss 67 Bangkok T Me Wwe dd 
$i Teleg. mat. sa 8 Bombay ses $s æ. . . M 
Cape Town .. he T .. 138 Brisbane. Teleg. wire. 5l 
Colombo ; 7 - oe 8 Calcutta — .. .. ... a. 8&8 
Constantinople. Teleg. mat. 45 m Teleg. wire TESI 
Durban ix 24 ss se 278 Cape Town . e 0e. 4,268 
ai Teleg. mat. eS 720 n Teleg. mat... „ 5 
East London ae 8 .. 506 Colombo. ix . — B 
Fremantle .. ee zx .. 167 Copenhagen — REX 65 
Gibraltar .. ET af .. 200 si Teleg. wire 1482 
Hamburg. Teleg. mat... .. 1,000 Durban s c s . . 908 
Hong Kong.. va - ie 85 East London re .. 10 
Launceston.. s s .. 105 . Fremantle .. iu S . 30 
Malta m és ae . 10) Gibraltar. <a T e, 1) 
Ostend ag Hr - . 420 Gothenburg.. E vs .. 82 
Perth .. Es Ba sm deri. 5 5 Teleph. cable .. 93 
Port Elizabeth . 1,450 | Hamburg. Teleg. mat... 2, 30 
Shanghai . » - .. 406 Hong Kong.. we 135 . 91 
Stockholm, Teleg. mat. . 306 T.aunceston.. oe in . 311 
Sydney or xS we 01,058 Madras Su we ng eS 155 
Wellington .. - i .. 859 : Malta. Teleg. mat. T .. 500 
. i Melbourne.  Teleg. wire .. 3 

| Ostend s we 45 

Otago 5 s t , 8 

| Penang. Teleg. mat. . 8 

Perth.. T vs - 9H 

Port Elizabeth  .. xd e Al 

Rio Janeiro. Teleg. mat. 6/94 

Rotterdam. Teleg. wire . 53 

Shanghai ee: ues 14 

Singapore a a dcc M 

Stockholm. Teleg. wire a N 

Sydney 2,598 


Tientsin, Teleg. mat. " 654 
Wellirgton.. 


= Teleg. mat. l : : 596 
Yokohama... ete ‘a TEM %9 
Total re £8,010 Total! . £97,542 


1 — 
— 


Foreign Goods Transhipped. 


Calcutta. Elec. goods .. Val ze £35 Antwerp. Elec. apparatus Value £400 
. Ghent, Elec. apparatus . 0 
Gothenburg. Elec. apparatus. — 40 


— 


Total E E 35 Total .. £500 
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Apprenticeship Case, — At the Liverpool Summer 
Assizes last week, before Mr. Justice Bucknill and a special jury, 
the case of Bell r. Blakey was heard. Plaintiff, a seedsman, of 
Wigan, claimed in respect of non-fultilment of an apprenticeship 
agreement. His son had been apprenticed to defendants, Messrs, 
A. B. Blakey & Co., electrical engineers, of Wigan and Southport, 
for a term of four years to learn the business in all its branches, a 
premium of £75 being paid. After the boy had been at the Wigan 
ollice of the firm for 10 months, Mr. Bell took him away, as it was 
allered that his time was occupied in attending to the men or 
in brushing out the office. Plaintiff therefore claimed rescission of 
contract or return of the premium paid (£75) His Lordship 
suggested that the case was oue for settlement by the parties, but 
after consultation, it was found that an arrangement could not be 
made, and the hearing proceeded. It was contended for the defence 
that the boy had been taught all that could be expected in the first 
year of an apprenticeship. The Wigan business had been given up, 
but defendants had offered to bear the cost of a railway contract 
for the boy between Wigan and Southport, but Mr. Bell had not 
agreed to this. The jury found that there had not been untrue 
representations by defendants with respect to the arrangement 
made with Mr. Bell, but that the defendants did not teach the boy 
the business; that he had suffered no damage, but that Mr. Bell had 
suffered damage to the extent of £55. Judgment was reserved 
pending a legal argument. 


An Argentina Directory.—We have received for review 
a copy of the fourth edition of John Grant & Son's (Buenos Ayres) 
directory of residents in the Argentine Republic and Argentine 
Commercial Guide. The publication is edited by Mr. Ernesto 
Danvers who has used every endeavour to render it a standard 
work on Argentina. In a section entitled Lighting” we find 
details tabulated of the 29 electric light stations of the country. 
' There are plants of 7,000, 4,000, 3,000 and 2,500 E H.P. capacity, and 
a number of others are enumerated down to 20 B.N.P. Electric 
power is making headway in Buenos Ayres, about 1,500 E. H. P. being 
supplied. Tramways, railways, commerce, telegraphs and tele- 
phones, finance and other matters are dwelt upon at fitting length 
in separate sections. The directory should be of real service to those 
interested in Argentina whether for trade or other reasons. The 
price (in Europe) is 5s., and Mr. J. Samson, of Dashwood House, 
E.C., is the London Agent. 


Annual Outings.—The first annual outing of the staff 
and employés of the Electricity Department of the Wimbledon 
U.D.C. was held on August 3rd, a party of 28 proceeding by brake to 
Windsor. Dinner was served at the White Hart Hotel, and 
presided over by Mr. F. Barnes Spencer, the Council's Electrical 
Engineer. 

The Manchester staff of the National Telephone Company held 
their annual picnic on Saturday. The party, including & large 
number or ladies of the operating department, drove in brakes to 
Heatley, where cricket and other sports were indulged in. Tea was 
followed by music and dancing. 
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Bankruptcy Proceedings.— Under the failure of Joseph 
Tarlor, designer and manufacturer of gas and electrical fittings and 
art smith, trading at 1a, Dyott Street, Shaftesbury Avenue, W.C., as 
J. Taylor & Co., the first meeting of creditors was held last week at 
the London Bankruptcy Court before Mr. C A. Pope, Assistant 
Receiver. The debtor states that he has been in business since 
1878, and for a time he traded in partnership with another person. 
He ascribes his insolvency to loss on the trading owing to want of 
capital; to bad debts; and to his household and personal expenses 
having exceeded profits. The liabilities are returned at 
£133 158. 3d., and the assets at £72 Os. 6d. In the absence of any 
offer the case was left in the hands of the Official Receiver to be 
wound up in the ordinary course of bankruptcy. The public 
examination of the debtor is fixed for September 3rd. The 
principal creditors are as follows :— 


UNSECURED. 


Turner, James, Birmingham .. ae is v 4150 0 0 

McGeoch, W., & Co., Charing Cross Road, W. C. 60 0 

Taylor, E. E., Wolverhampton - 25 T "m 63 0 0 
PREFERENTIAL. 

Bent.. Y 19 10 0 


The public examination of Charles Alfred Church, manufacturing 
electrical engineer, trading at 42, 424 and 423, Hampstead Road, 
N. W., under the style of Henry Connolly & Co., was held last weck 
at the London Bankruptcy Court before Mr. Registrar Giffard. The 
accounts filed by the debtor show gross liabilities £12,334 6s. 5d , 
of which £2,828 12s. 6d. is expected to rank against assets valued 
at £7,386 03. 11d., after allowing £192 16s. 3d. for the preferential 
daims. According to the statements of the debtor and the 
observations of the Official Receiver, it appears that the debtor in 
November, 1889, purchased for £8,500 the businessof manufacturing 
electrical engineers and builders’ merchants then carried on at 
No. 42 and No. 424, Hampstead Road, and No. 120, Kentish Town 
Road, N.W., and that about a year later he took additional premises, 
viz, No. 428, Hampstead Road, and thereafter traded at all the 
addresses under the style of Henry Connolly & Co., Limited.” 
He had between £3,000 and £4,000 capital, and raised the balance 
of the parchase price on the mortgage of house property, to the 
greater part of which he had succeeded under his father’s will. 
In June, 1898, he entered into an arrangement witb another person 
whereby it was agreed (inter alia) (1) that the latter should advance 
him £2,000 (at 6 per cent. interest) for 15 months, and should have 


an option to become a partner at the end of a year, (2) that in the - 


erent of his doing so he should put a further sum of £3,000 into 


the business, and acquire a two-fifths share therein, and (3) that he . 


should be employed by the debtor as cashicr and office manager for 
srearata salary of £300. The partnership was not effected, and 
in December last the lender, who had made previous applications, 
finally demanded repayment of the £2,000, but he (the debtor) 
was unable to repay it, and on January 18th last an agreement 
was entered into whereunder the lender agreed to take over the 
business at No. 120, Kentish Town Road, at a valuation against his 
daim, the amount of which was then agreed at £1,953. Possession 
of the business was thereupon given to him, but subsequently the 
price could not be mutually agreed upon, and the matter was 
referred to arbitration, which resulted inthe lender being awarded 
£535 88. 6d. (and costs) in addition to the business. The debtor 
attributes his failure to pressure by the before-mentioned person, 
who levied execution at his premises, in consequence of which 
à petition was filed; also to bad debts, and to lock up of the capital 
in the business. The examination was concluded. 

Tbe application of Johnstone, Benjamin & Co., manufacturers of 
electric wires and cables, Crown Electric Works, 10, Ascham Street, 
Kentish Town, was again before Mr. Registrar Giífard last week at 
the London Baukruptcy Court. It will be remembered tbat the 
debtors failed last January, with liabilitics £7,480 expected to rank, 
against assets valued at £5,912, and a scheme of arrangement ha: 
been entertained by the creditors under which they are to be paid 
‘composition of 10s, in the £ by instalments extending over six 
months. The debtors a few wecks since lodged an application for 
the approval of the Court to the scheme, when the hearing was 
adjoumed to enable the full amount of £4,644 required for the 
composition and costs to be lodged. Mr. E. L. Hough, sen., Official 
ceiver, now read his report on the case, and commented upon the 
circumstances under which the debtors transferred their business to 
a limited company. It was stated that motions had been launched 
before Mr. Justice Wright with a view to having the transfer set 
wide, and after some discussion the application was further 
adjourned to enable the motions to be disposed of before dealing 
mith the scheme of arrangement. Mr. Herbert Reed, K. C., and 
Xr. Carrington attended for the debtors, and Mr. Montagu repre- 
seated the trustee. 

A receiving order bas been made on debtor’s own petition against 
W. R. Beckworth, electrical and general engincer, Herne Hill, 
S.E., and Brownlow Btreet, Holborn. 

À receiving order has been made at Blackburn, on bis own 
Petition, against Thomas Morley, electrical engineer, of Accrington. 


Dissolutions and Liquidations,—A mecting of the 
Electrical Inventions and Manufacturing Company, is to be held at 
3, Mount Street, Manchester, on September 12th, to hear an account 
of the winding up from Mr. C. W. Provis, liquidator. 

Messrs. W. J. Cooper and R. M. Power (Cooper & Co., heating and 
electrical engineers, Bromsgrove Street, Birmingham), have dissolved 
partnership ; Mr, Cooper attends to debts and continues the business. 


Catalogues and Lists,—Messrs. Francis & Spilsbury, 


of Bucklersbury, E. C., have issued (July, 1601) two lists of the clec- 


cal machinery manufactured by ''Electrotechnische Industrie 


(formerly W. Smit & Co.), of Slikkerveer, Holland, for which they 
are the sole agents for the British Empire. List 1 is a revised price 
list of direct current multipolar dynamos and motors, and No. 2 
gives details and revised prices of direct current four-pole motors of 
from 2—35 B. H. p. 

The Sun Electrical Company, Limited, of Charing Cross Road, 
send us a copy of their catalogue of the electrical machinery manu- 
factured by the Compagnie Générale Electrique (Nancy) for whom 
they act as sole agents for the United Kingdom and Colonies. 
C.C. bi-polar generators and motore, multipolar generators and 
motors, non-synchronous single-phase and three-phase motors, syn- 
chronous three-phase motors and generators, and transformers are 
shown, and details are set forth mainly in tabulated form. 

Messrs. Ward & Goldstone, of Manchester, are circulating a new 
list of their electrical supplies. A. large variety of accessories for 
eléctric lighting work are set out, such as switches, roses, holders, 
brackets, lamps, bell fittings, dynamo brushes, fuse and switch boards, 
shade fixers, and so on. 

The “ Engineering Price List" Summer edition for home circu- 
lation has just been issued. "This is the ninth year of publication. 
The book furnishes a useful collection of trade sheets which we 
Should think ought to be of service to shippers and exporters of 
machinery, as wellas to forcign buyers. It is bound in thick blue 
covers and has a sectional thumb index. 

The Imperial Electric Supplies, Limited, of Charing Cross Road, 
W. C., who are just opening a branch office at Fisher's Buildings, 
Union Street, Bristol, have sent us a few of their lists in an 
accommodating binding case which is arranged for the addition of 
new lists as they are published. The articles and materials dealt 
with in these lists include the Providence car fender, the “Imperial” 
enclosed hot wire arc lamp, “Imperial” multipolar dynamos and 
motors, Macallen overhead material for tramways, D. & W. fuses, 
cut-outs and junction boxes, electric lighting accessories. 


Electrie Cable Manufacture in Spain. — Operations 
have now been started at the recentlv established works at Algorta, 
near bilbao, of the Sociedad de Cables Electricos de Algorta. It is 
intended to manufacture all kinds of electric cables; but for the 


present attention is devoted to the production of flexible conducting 


wire from 4 to 24 mm. in diameter. 


Electric Heaters,—A New York exchange states that 
the Manhattan Railway Company has awarded the contract for 
equipping the cars on the New York clevated lines with electric 
heaters to the Consolidated Car Heating Company, of Albany. The 
contract is said to be the largest order for this type of apparatus 
ever given. It includes equipment of 18 heaters per car for 1,200 
cars. 


Preston,—On Wednesday last week about 40 members of 


Leeds Society of Engineers, with the President, Mr. G. W. 
E. .kburn, paid a visit to Preston. After luncheon had been taken 


at the Castle Hotel, the party proceeded to the works of the English 


Electric Manufacturing Company in Strand Road, where they were 
received by Mr. Mott, secretary to the compauy, and afterwards 
conducted through the works by that gentleman. The party were 
also conducted through the Electric Carriage Building Works by 
Mr. Pickin. 


Railway Directory.—The Universal Directory of Rail- 
way Officials for 1901 has just been issued by. the Directory 
Publishing Company, of Ludgate Circus. As usual it is compiled 
under the direction of Mr. S. R. Blundstone, editor of the Aatlway 
Engineer. In previous years we have referred to its convenient 
arrangement. A new feature in this edition is the inclusion of 
practically all tramways worked by powcr in the United Kingdom. 


Technical Dictionary Announcement.—Dr. Hubert 
Jansen, of Berlin, editor-in-chief of the“ Technolexicon,” sends us 
certain circulars referring to the trilingual technical dictionary 
which the “ Verein Deutscher Ingenieure“ intends to publish. Dr. 
Jansen intimates that he is in need of collaborators to gratuitously 
bring him into communication with such scientific and industrial 
circles as are able to supply the technical expressions and denomi- 
nations used in the different technical branches; to assist in noting 
down the technical words and phrases of their specialty, & . The 
dictionary (3 volumes) will be called Technolexicon,“ and will be 
in German-English-French, and published by the Society of 
German Engineers. Dr. Jansen’s address is Dorotheenstrasse 49, 
Berlin (N. W. 7). 


Trade with Japan.— The Zlec/rical. World quotes the 
following figures compiled by the Treasury Bureau of Statistics, to 
show the remarkable growth in the exports of the United States to 
Japan, The imports from the United States have grown from 
6,000,000 yen in 1893 to over 60,000,000 yen in 1900, while the United 
States, which stood sixth in rauk in the list of countries from which 
Japan drew her imports in 1893, is now second in the list, being 
only exceeded by Great Britain. In 1900 the list stood: From the 
United Kingdom, 71,638,219 yen ; from the United States 62,761,196 
ven; China, 29,960,740 yen; Germany, 29,199,005 yen; British 
India, 23,516,350 yen; Hong Kong, 10,659,855 yen; France, 
8,095,819 yen; and Belgium, 1,949,253 yen. In 1893 the United 
States supplied 7 per cent., Germany 9 per cent., and the United 
Kingdom 32 per cent. of the total imports into Japan; in 1900 the 
United States supplied 21 per cent., Germany 10 per cent. and the 
United Kíngdom 25 per cent. The item of machinery has increased 
from $104,954 in 1893 to not less than $1,061,224 iu 1900. 


Trade Announcements.—Mr. James Calmon has taken 
Mr. D. J. D. Morgan, late of the Electrical Trades Supply, Limited, 
Cornwall Street, Birmingham, into partnership, and the firm will 
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now be known as Calmon & Morgan, and will carry on business at 
23, Temple Row, Birmingham. 

‘We are informed that the businesses of the American Blower 
Company (London) and of Messrs. Charles Erith & Co. (established 
1893), together with the various English and foreign patente of Mr. 
Charles Erith, have been transferred to Erith’s Engineering 
Company, of 70, Gracechurch Street, E.C. Blowers or fans are now 
only one of many departments, the other leading specialities being :— 
Drying apparatus and systems for all materials; heating and venti- 
lating systems for factories, &.; induced-draft plant (superseding 
chimneys) for boilers, &c.; Cochrane feed-water heaters and puri- 
fiers; Cochrane chemical water-softening system; Cochrane steam 
and oil separators; Erith's underfeed mechanical stokers; steam 
engines, pumps, electric motors and engineering plant generally. 


Novel Switch Gear.—An interesting and unique series 
of switches and cut-outs, the invention of Mr. Headley, of St. 
Austell, is being introduced by Mr. C. R. Heap, of Westminster. 
The main feature of these is a double-pole double-break switch, of 
which the two parts are geared together by means of toothed 
sectors, as shown in our illustration. One of our views shows one 
of these, provided with a fuse on each pole, in its closed position ; 
another view shows a switch of similar design, but without 
fuses, in the open position. The arrangement is such that when the 
switch is closed there is absolutely no tendency for it to open, 
while it is held in the open position by means of a spring, which 
also gives a quick break. The two halves of the switch are practi- 
cally balanced; the pressures between the contacts are also 
balanced, and it would be easy, if necessary, to remove the inter- 
connecting gear and handle even while the switch was closed and 
alive. The fixed contacts are so shaped that the pressure of the 


2 


1, 75-ampere double-pole switch. 

2. Do. do. with fuse. 

8. 50-ampere D.P. maximum automatic cut-out. 

4. 50-ampere maximum and minimum automatic cut-out. 


HEADLEY SWITCHES. 


laminated brushes upon their flat faces tends to keep them in their 
correct relations without steady pins, even if they should become 
loose ; when the switch is off these are the only live parts, and they 
are highly insulated from one another and widely separated. 
Special care has been taken to render the construction of the 
switch as simple and inexpensive as possible. The same principle 
has been applied to an excess or zero current automatic double-pole 
cut-out, of the simplest possible type, of which we give an 
illustration; in this case the spring tends to open both poles 
quickly, when a catch is released by the action of a small solenoid. 
Further, by a slight modification, the same switch is made to fulfil 
the function of both maximum and zero current cut-out; such a 
switch, but single-pole only, is shown in the remaining view. A 
considerable amount of ingenuity has evidently been expended by 


Mr. Headley on these clever devices, which form only a selection 
from a large number of similar apparatus, and we have no doubt 
but that their utility will be demonstrated by experience. 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.—The D.C. has decided to take no further steps 
towards the introduction of electric lighting at present. 


Ayr.— The tramways permanent way, &c., is now com- 
plete, but, on account of non-delivery of cars, the system will not be 
in working order before at least a fortnight. 


Birkdale.—Notice of the transfer of the 1898 electric 
lighting order from the U.D.C. to the Birkdale District Electric 


Supply Company for £700 is given in the London Gazette for 
August 13th. 


Bognor.—The U.D.C. has decided to light the town with 
electricity, at a cost of £12,000. 


Bradford.—The Electric Supply Committee has again 
considered the question of increasing the salary of the electrical 
engineer, which was referred back at the last meeting of the Council, 
and it has now decided to recommend the Council to grant an 
increase from £500 to £600 at once, with a further £100 advance in 
12 months. 


Brazil.— La Compagnie d’Eclairage de Bahia is the title 
of a company which has just been formed in Brussels, with u capital 


of £40,000, to carry on the gas and electric lighting undertakings at 
Bahia, Brazil. 


Bury. — After considerable correspondence, Messrs. 
Fowler & Co. have agreed to a reduction of £500 from their contract 
price as damages for delay, and in settlement of all questions 
between them and the Council. 


Caversham.—The U.D.C. has had under consideration 
the desirability of applying for a prov. order to supply the district 


with electric light, and has bad before it an estimate for an 
initial electric supply scheme based on the assumption that energy 


was supplied in bulk from the Reading Electric Supply Company 


at Caversham Bridge, prepared by Mr. A. T. Cooper, manager of the 
Reading Electric Supply Company. 


Cheltenham.—The L. G. B. has consented to the T.C.'s 
application for powers to borrow £25,000 for electric lighting 
purposes. 


Cleckheaton.—The L.G.B. has sanctioned the borrow- 
ing of £24,990 for the U.D.C.’s electric lighting and refuse destructor 
scheme. 


Colchester.—The T. C. has accepted the E. L. Com- 
mittee's offer to supply current for lighting the public lamps on the 
south side of High Street at £3 per lantern per annum, each lantern 
to contain two 8-c P. lamps. 

The L.G.B. bas sanctioned the borrowing of £15,825 by the T.C. 
for electric lighting. i 


Cowdenbeath, —The contract for the public lighting of 
the streets has just been lct to Messrs. Hunter & Jack, of Glasgow. 
It consists of 320 16-c.P. incandescent lamps, and the power will 
be obtained from an engine and dynamo placed near one of the 
local coal pits. 


East and West Molesey.—In view of the need of re- 


organising the public lighting, the U.D.C. has decided to apply for 
a prov. electric lighting order. 


Fastbourne.— The L. G. B. has given its sanction to the 
proposed new electric light works, and has given the Corporation 
authority to borrow for that purpose sums of £43,287 aud £7,500, 
the former for a period of 24 years, and the latter, which is expected 
to be realised within the next two years by the sale of the present 
generating station, for two years only. With respect to the pro- 
posal to apply the sum of £2,000 which the Council expect to obtain 
by the sale of old plant in defraying directly the costs of the new 
works, the Board thinks this undesirable, and suggests that the 
Council should raise the amount by loan for a short period. This 
the Council has agreed to do. 


Elland.—Mr. W. Emmott, electrical engineer, of Hali- 
fax, has been appointed engineer to the Council for the installation 
of electric lighting plant which they propose to lay down. 


France.—The Board of Trade Journal notifies that the 
British Vice-Consul at Kragero reports that there are several large 
waterfalls about 10 to 12 miles from that town, and a company, with 
a share capital of about £35,000, has been recently registered for 
the purpose of working them. The town is to be lighted by elec- 
tricity, and it is also hoped that factories, workshops, and other 
establishments driven by electricity will be built in the town and 
neighbourhood. The company is also building a large dam in order 
to regulate the river, which brings all the timber from the country 
down to Kragero. 

“ As the waterfalls will develop very great power, which will be 
let out at a low price, and as wages and ground are cheap, it seems 
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probable that money could be invested to good advantage in 
building factories, &c., in the vicinity of the power stations. It is 
also probable that this company will supply the power for the con- 
templated railway.” 

The British Vice-Consul at Flekkefjord reports to the Foreign 
Office that electrical works are being built on account of that town. 
Tbe power (about 1,000 H. P.) is taken from a waterfall situated about 
11 kilometres (7 miles) from the town. The light is paid for at 
a rate of 10s. per 16 normal-candle lamp. For manufacturing use it 
is paid for at a rate of £2 158. to £3 18s. per horse-power per year, 
the rate being cheaper the more the power required. This rate works 
out much cheaper than the use of steam. . 

Govan.—The Fairfield Shipbuilding and Engineering 
Company, Limited, one of the largest shipbuilding yards on the 
Clyde, approached the Council for the supply of electricity (not less 
than 300 H.P.) at 1d. per unit for not less than one year or 18 
months. Atthis week's meeting of Council, the clerk was autho- 
rised to advise the Fairfield Company that they could have this at 
the advertised rate, viz., 14d., and that they were prepared to treat 
with the company for the supply of current at a special rate, pro- 
vided the company guaranteed to take a supply for seven years, and, 
in addition, guarantee an average consumption of not less than 
eight hours full load per day. It was agreed at the same meeting 
to get the provisional order amended next session, so as to include 
the recently annexed wards of South Govan. 


Heckmondwike,—The U.D.C. has decided to adopt 
the " free wiring principle in connection with its electric lighting 
acheme. The charges for energy for lighting purposes have been 
fixed at (a) a uniform rate of 5d. per unit, or (b) 6d. per unit for 
the first hour's use per diem of the consumer's maximum demand, 
and 3d. per unit afterwards, with a minimum charge of 10s. per 
half-year. Energy for motive power, &c., will be charged at 4d. 
and ld. per unit on the maximum demand system. Consumers 
charged on the (b) scale will be required to provide their own 
meters. 


Hong Kong.—The Hong Kong Electric Company held 
its annual meeting at Hong Kong on July 6th, and paid a dividend 
of 7 per cent. per annum. The accounts showed available for 
appropriation $52,831, and of this $23,348 was set down ''to write 
off plant account for depreciation." The company has 13,400 8-c.P. 
lamps on its incandescent lighting service, and 84 arc lamps. The 
incandescent lighting plant has been added to by the erection of a 
steam alternator of improved pattern, to furnish supply during the 
daytime. This takes the place of one of the older pattern dynamos, 
and is more suitable for fan supply. New and improved arc light- 
ing dynamos have been put down in place of the original dynamos, 
which have been in service more than 10 years. 


India.— The Government of India have issued their new 
draft rules for electric lighting and traction on the basis of the 


English Act, and under the powers they have under Act XIII. of 
1887. 


Kinning Park.—The Council has agreed to support 
the Glasgow Corporation in its application for a prov. order for the 
supply of electricity within the burgh. 


light Railways,—The House of Commons, sitting in 


committee, has sanctioned the salary of an additional Light Railways 
Commissioner. 


Lincoln.—The Corporation has fixed the rate for clec- 
tricity for motive power at 24d. per unit all round, or 4d. and 1d. 
on the maximum demand system, and will supply motors on hire at 
a rental of 124 per cent. on the capital outlay. 


Llanwrst.—At last week's meeting of the U.D.C. the 
tender for street lighting received from the Electric Supply Com- 
pany was accepted. The terms of the tender were :—The lamps to 
be lighted with 50-c.P. lights during the season 1901—2 from dusk 
to midnight; the company to provide all necessary lamps, &c., to 
be fixed to existing columns for 30s. a lamp. 


London.—StoxE NEwiNGTON.— The B.C. has instructed 
the Electric Light Committee to obtain a provisional order, in order 
to carry out the proposed. arrangement for the supply of electricity 
een for the lighting of part of High Street by tre Hackney 

uncil. 

WooLwicH.—The B. C. has adopted a set of Standing Orders 
relating to tenders and contracts, based on those of the L. C. C. In 
the electrical trade, for a 54-hours week, the wages are fixed as 
follows :—Wiremen, 84d. to 93d. per hour; jointers, 9d.; labourers, 
64d.; armature winders. 8d. ; ditto, helpers or labourers, 64d. ; 
transformer winders, 8d.; magnet winders, 7d. The rates for over- 
time are: First two hours, time and a quarter; second two hours, 
time and a half; after four hours, till starting time next day, double 
time. These rates apply to ali works executed within a radius of 20 
miles from Charing Cross; elsewhere recognised trade union rates 
most be accorded. 

WaspswonTH,—The B.C. is obtaining professional advice as to 
the practicability of supplying electricity generated by heat from 

Tooting dust destructor. 

HawPsrEAD.— The B.C. has resolved that the L. C. C. be asked to 
advance the following sums on loan to this Council in respect of the 
estimated capital outlay for electric lighting purposes for the year 
ending March 31st, 1909 :— £13,429 for electric lighting installation, 


repayable in 42 years, and £6,100 for meters and indicators, repay- 
able in 10 years, 


Lowestoft.—The T.C. has received the sanction of the 
L.G.B. to a loan of £20,000 for electric lighting purposes. 


Manchester,— The causes of the proposed advance of 
4d. per unit in the price of electricity in Manchester are explained 
in a report recently issued. It is estimated that at the end of the 
current year's working (March 31st, 1902) there will be a deficiency 
on revenue account of £5,014, which sum will have to be taken from 
the reserve fund. The amount at present in the reserve fund is 
only £13,172, whereas the provisional order granted by Parliament 
sanctions setting aside for reserve a sum equal to 10 per cent. on 
the capital expenditure, which would have allowed the reserve fund 
at March last to stand at £56,329. In view of the heavy capital 
expenditure on works and mains, the amount which will be required 
during next year for interest and sinking fund is estimated at 
£70,178 ; this represents an increase of £20,000 on the figure for the 
current year. The proposal, if adopted, will increase the receipts 
for the year ending March 31st, 1902, by about £11,000. Instead 
of building up the reserve fund to the amount allowed by Parlia- 
ment, large sums, amounting in the aggregate to £52,963, have been 
paid over to the city fund in aid of rates, and reductions have 
been made from time to time in the prices charged for energy. For 
several years past considerable difficulty has been experienced in the 
endeavour to meet the growing demands of the public for energy : 
the effect of lowering prices has been to increase the applica- 
tions for supplies, and at the same time to multiply the difficulties 
in trying to meet the extra demand. Notwithstanding the fact 
that the public have known for some months past that it is unlikely 
the department can supply new consumers with electricity during 
the present year, the applications now on the books and awaiting 
connection are equivalent to 52,353 8-c.p. lamps. 


Newport.—The borough electrical engineer has reported 
to the County Council that the total failure of the electric light in 
the central part of the town for an hour on a recent Saturday night 
was caused by the fuses of two of the sub-station transformers 
blowing on account of their being overloaded. Through an over- 
sight on the part of an assistant sent to switch on a third trans- 
former, the high tension fuses were left out, and conscquently the 
transformer was not doing any work. 


Normanton.—The U.D.C. has consented to the West 
Riding Traction and Electrical Supply Company's application to 
the B. of T. for a prov. order for the supply of electrical energy 
within the Council's area. 


Oldham.— At Mauchester Assizes last week an application 
was renewcd by the Attorney-General of the Duchy of Lancaster 
for an injunction restraining the Oldham Corporation from crecting 
certain buildings for an clectricity station across the site of an 
ancient footway. They had fenced in the whole of the land, in- 
cluding the site of the footpath, and dug huge trenches with a view 
to putting foundations in and entirely preventing the public from 
using that footpath. The defendants agreed to give an undertaking 
not to build upon the site of the footpath until the trial of the 
action, with leave to apply for a proper order for stopping up the 
road. This means that the work of the erection of the much-needed 
electricity station will be stopped for some time. 


Scarborough.—By 10 votes to 9 the T. C. has decided 
to let a private company construct and work electric trams. 


Sheffield,—'l'he City Council on Wednesday was to con- 
sider a proposed application to the I.. G. B. for their sanction to the 
borrowing by the Council of the sum of £83,257 10s. 4d. in respect 
of capital expenditure in connection with the electric light under- 
taking up to June 30th, 1901, and also the sum of £500,000, the 
estimated capital expenditure on mains, and in connection with 


- ordinary extensions of the undertaking, up to June 30th, 1902, and 


in connection with the purchase of land, erection and equipment of 
the new power station. 


Southwold.— The T. C. has received notice from the 
East Coast Development Company of their intention to apply for a 
prov. electric lighting order for the borough. 


Sowerby Bridge.— The Halifax Corporation offers to 
supply electricity in bulk to the U.D.C. of Sowerby Bridge at the 
following charges:—2jd. per unit up to 15,000 units per annum; 
23d. per unit between 15,000 units and 30,000 units; 24d. per unit 
over 30,000 units per annum. 

Mr. W. Emmott, electrical engineer, has inquired of the U.D.C. 
whether it would be prepared to lease its powers for a number of 
years, on terms to be mutually arranged. 


Swinton and Pendlebury.—The Urban (Manchester) 
District Council has decided to apply to the B. of T. for an exten- 
sion of the Council's prov. order for electric power and lighting for 
a further period of three years. 

A sub-committee of the Council has been appointed to deal with 
a letter from the town clerk of Salford re the supply of electricity 
in bulk to the area of the District Council. 


Thornaby.—A special meeting of the Corporation isto take 


into consideration tne expediency of an application to the B. of T. 
for a prowsional order to supply electricity for all purposes within 


the town. 
Woking.—The Council has decided to purchase the 
electric light company's standards and to disconnect their cables. 


Woodbridge.— The U.D.C. has adopted a favourable 


attitude towards the proposal of the Suffolk Electricity Supply 
Company, Limited, to obtain a prov. electric lighting order. 


- 
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ELECTRIC TRACTION NOTES. 


Austria. A public service of electric omnibuses has just 
been started between Reichenau and Payerbach. The vehicles were 


built by Messrs. J. Lohner & Co., of Vienna, who are represented 


in this country by the British and Foreign Electrical Vehicle Com- 
pany. 

Bombay.—A case of some importance is shortly to come 
before the High Court at Bombay. It appears that Mr. Bingham, 
who was guaranteed by the Brush Company, of London, obtained 
a concession from the municipality for electric lighting and trac- 
tion. The Bombay Tramway Company tiled an application against 
the municipality to contest the validity of their right to sell the 
tramway to a second party. The first phase of the difficulty came 
before the Court in July, and the case is fixed for August 26th. 


Bristol.—The Bristol Tramway Company have been able 
to materially improve their service since the account published last 
week of the dispute with their employés was written. A visitor to 
the city would notice nothing to suggest that any difficulty had 
arisen, unless he paid a visit to the temporary camp at the tramway 
depót at Brislington, or happened to meet one of the processions 
still held by the men who have joined the union and ceased to be 
connected with tne service. By Tuesday (when this was written) 
on some sectizns of the electric lines the cars were, according to the 
company's statements, being run with their full frequency, and it 
was then expected that the service throughout the city would be 
normal before the week ended. It was fouud that a few vacancies 
for drivers remained to be filled, and applicants for these were so 
numerous that a queue had to be formed outside the otlice in order 
that the men might be dealt with in an orderly mauner. ‘The full 
staff has now been secured, but the company still have bills out 
asking for conductors. ‘The men have held daily meetings, and 
have been accorded a considerable amount of pecuniary 
support from a large section of the public who disapprove 
of the company’s action in refusing to employ a trade unionist. 
Funds so received have materially augmented the union's weekly 
allowance to the men. On the other hand, a large number 
of the citizens are delighted at the bold and drastic policy so 
successfully adopted by the company in meeting what they con- 
sider a mischievous unionist attack. In the earlier part of the 
struggle the union men carried notices advising the public to keep 
off the cars, and similar advice was giveu in speeches and obeyed by 
many in working class districte. The announcement was circu- 
lated by one of the news agencies that the company had decided to 
issue writs against those whose who had offended by advocating 
this boycott, action being based on the recent decision in the Belfast 
case. The statement went, however, a little beyond the fact, for 
we believe the company's instructions to their solicitors were to 
take proceedings, if they considered the circumstances and the law 
warranted their doing so. What the legal view is remains to be 
seen. 


Cheltenham.— The coroner's inquiry was resumed on 
7th inst. at Cheltenham respecting the death of two men who were 
killed on the 29th ult. by the overturning of an electric trolley car 
ona trial trip. A considerable amount of evidence was taken, in 
which it was stated that the car weighed about seven tons without 
passengers. The car was fitted with both electrical and band brakes. 
Previous to the day of the accident the car had been taken success- 
fully up and down the hill, which had a gradient varying from 1 in 
21 to 1 in 94. On the evening of the accident the car had ascended 
over half of the distance up the hill when it slowed, stopped, and 
commenced to run back. The brakes were applied, but the wheels 


skidded on the rails down the hill, and at a curve the car left the 


rails and overturned, falling on the two men, who were standing on 
the step of tbe car, and crushing them to death. It was stated by the 
attendant at the electrical sub-station that at about the time of the 
accident the circuit breaker “went” and was immediately replaced, 
the operation taking about half-a-minute. Mr. Nevins said in 40 
years’ experience he had never had an accident before. He appre- 
ciated the danger, and they were taking steps to provide against it. 
—The jury considered their verdict privately, and came to the con- 
clusion that the men died from injuries accidentally sustained by 
the overturning of an electric car which was not under proper con- 
trol, but they attached no blame to anyone. They considered that 
in consequence of the steep gradients and curves on Cleeve Hill, the 
proposed tramcars are too heavy to be used with safety to the public 
upon the hill portion of the tramway system, and expressed their 
approval of the steps being taken to add to the brake power used at 
the time of the accident. 


Devonport.—Two clectric cars collided in William 
Street through one of the drivers overrunning the points when going 
down hill Several passengers were injured. Some of them 
jumped over the side of the car when the accident was seen to be 
inevitable. 


Exeter.—The Council, acting on the advice of the 
Electric Traction Committee, has resolved to appoint an expert to 
advise generally on the question of electric traction in Exeter and 
as to route. The Committee bas already collected a good deal of 
information as to the doings of other towns. 


France,—The Stundard ways that the recent opening of 
the electric line from Fayet St. Gervais to Chamounix iuaugurates a 
new era for this famous Alpine resort, aud it is probable it will, ia 
a very short time, render Chamounix as popular a tourist centre as 
Interlaken or Zermatt. The new line passes through some very 


— run aso gun ame ee ea az ————— — p c8 


fine scenery, and crosses the gorge of the Arve by the imposing 
Viadu::t of Ste. Marie, consisting of eight arches, 165 feet above the 
torrent. It is expected that the line will be continued to Martigny, 
there joining the great Simplon route to the Italian Lakes and Milan, 
thus placing Chamounix on one of the great highways between France 
and Italy. 


Glasgow.—In submitting the annual statement at the 
Corporation meeting last week, the convener of the Tramways Com- 
mittee, Mr. Paton, stated that they had still £500,000 to expend on 
new lines, extensions, &c., so that by next year the capital expendi- 
ture would amount to £2,300,000. The old horse cars, of which 
several have been converted to suit the electric system, have so faras 
they have been sold realised about £80 each. The hours of the men 
have been reduced still further to 52 per week. Mr. Paton also 
stated that they were on the look-out for a good guard for the 
front of the cars to prevent accidents as much as possible. 

Four breakdowns occurred during the past week, two being caused 
by the breaking of the overhead guard wire, one by the breaking of 
a suspension wire for line wire, and one due to failure in supply of 
current from one of the sub-stations. Traffic was stopped for 2} 
hours in the aggregate, and much inconvenience experienced. 4 
new route, Bridgeton Cross to Alexandra Park, was opened last 
Saturday, but as the electrical equipment is not quite finished, horse 
haulave will be used for the next fortnight. Some 1,600 tons of 
steel rails have just arrived from America for the extensions of the 
system. 


Govan.—One of the routes traversed by the Glasgow 
Corporation system, Paisley Road Toll to Linthouse, was success- 
fully started last Monday. 


Halifax.—aAt the last T. C. meeting the Tramways and 
Electricity Committee presented a return or verification of the 
expenditure of £14,178 2s. 6d. upon electrical purchases for the 
12 months ending December 31st last. Alderman Spencer moved 
that the return be referred back with a view to an immediate stock- 
taking. There were no valuations in the return, and he was 
astonished that there had been no stocktaking. He suggested that 
some expert from a large company be engaged to do an immediate 
sfocktaking. .\lderman M. Booth, chairman of the Committee, said 
things would be put ona proper footing at the end of the present 
year, and on this understanding the returns were passed, and Alder- 
mau Spencer's amendment rejected. 


Johannesburg,—'l'he General Purposes Committee of 
the Town Council recently reported as follows:—“ We recommend 
that application be forthwith made to the Government for power to 
erect aud work electric tramways for the town and district of 
Johannesburg.” The report was adopted. 


Lisbon, —The S/reef Railway Journal states that Mr. 
W. B. Rommel, chief constructing engineer and general manager of 
the Lisbon (Portugal) Tramways, is to visit the United States, 
where he may place some further substantial contracts for equip- 
ment, &c. Nearly 31,000,0C0 has already been placed, directly or 
indirectly, with American manufacturers for material, &c., for the 
Lisbon traction system, which will be the first electric road in that 
part of the world. The system is controlled by the Portuguese 
Development Company, of Bishopsgate Street Within, London, 
E.C., which concern bas been largely financed by the well-known 
financial house of Wernher, Beit & Co." 


Liverpool.—At last week's Council meeting, Alderman 
Petrie stated that at the end of the year the Tramways Committee 


would probably have a large surplus. The receipts from the tram- 


waysup to June 30th last bad been £33,000 better than in the 
corresponding half of 1900. On Bank Holiday the number of pas- 
sengers carried was 413,308, yielding receipts amounting to £2,034. 

An overhead trolley wire in Dale Street broke late on Saturday 
night and caused some sparking when it fell to the ground. Pas 
sengers on an electric car became so affrighted at the occurrence, 
that a panicensued, and five of the outside passengers jumped over 
the guard rail of the ear to the roadway. "Three of them were more 
or less severely injured. "There seem to have been no serious 
results save those which were caused by passengers themselves 1n 
their excitement. 

At the last City Council meeting Ald. Petrie (chairman of the 
Tramway Committee) stated that the Committee had no intention 
of again running the German cars and trailers first used on the 
Dingle route. 


Margate.— Last Saturday evening as an electric car was 
descending the steep incline of Fort Hill it left the rails and dashed 
into and wrecked the front of a draper's shop. The car was noi 
heavily loaded at the time, but five people were injured, most of 
them seriously. 


Woolwich.—The M.B.C. has consented to the proposed 
L. C. C. tramway from the Herbert Hospital to Eltham, as originally 
proposed, aud to contribute one-third of the total cost of the 
widenings required within the borough, and also to defray the 
whole cost of widening Well Hall Lane. In viey, however, of the 
“ unsatisfactory character" of the L. C. C. widening scheme for High 
Street, Eltham, and of the ‘disproportionate benefit to be 
obtained " from a tramway along it, the Council will not contribute 
to tais portion of the widening, having the further opinion that 
“there is no urgent necessity for the construction of this line. 
The County Council's estimates for the Eltham High Street 
widening are, both sides, £132,000, one side £71,800. 


(Continued on page 275.) 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


VI. 

Ix addition to the two machines above mentioned, Messrs. 
Scott & Mountain also exhibit a four-pole dynamo, coupled 
to one of their own high-speed engines. The engine is of 
the vertical compound high-speed type, with forced lubri- 
cation, specially built for direct coupling to dynamos. The 
cylinders are 11} in. and 21 in. in diameter, with a stroke 
of 10 in., and the 
brake horse-power is 
240 H.P. at 360 
revolutions per 
minute, with 140 lbs. 
steam pressure. The 
steam admission is 
controlled by a central 
piston valve dis- 
tributing steam to 
both cylinders, the 
ports being cut in a 
separate liner of 
specially close- 
grained iron, fitted 
into the cylinder 
casing, A steam separator is mounted on the engine 
bedplate. 

A centrifugal governor fixed on the shaft controls the 
throttle valve, giving a speed variation guaranteed not to 
exceed 24 per cent. between no load and full load. An oil 
pump worked from the eccentric strap forces oil to all working 
parts, a separate feeder being taken to the slide. Metallic 


Scorr & Mountain 150-kw. STEAM Dynamo. 


The dynamo is designed to give an output of 273 amperes 
at 550 volts, but, like the engine, it is capable of with- 
standing an overload of 25 per cent. for sometime. The 
magnet ring is of circular pattern, made in halves, with 

shunt winding. The 


[ \ armature is of the 
| slotted core drum 
type, wound with 

bars. The com- 


mutator is of large 
diameter; wide cop- 
pered carbon brushes 
are used, four per 
set, in patent reaction 
brush-holders. The 
pole tips are tapered, 
and the machine runs 
without sparking at 
any load. The outer 
bearing is of the 
swivel type, with 
ring lubrication. The 
armature spider is 
- bolted direct to the 
half coupling on the 
engine crankshaft. 

Our illustration shows a combined set of the size and type 
exhibited, the only difference being the addition of a 
series winding and regulator. 

The joint exhibit of Messrs. Browett, Lindley & Co., 
Limited, of Patricroft, and the Edison & Swan United 
Electric Light Company, Limited, consists of a vertical 
high-speed engine, coupled to a four-pole dynamo, The 


ALLEY & MacLELLAN HIGH-SPEED ENGINE Drivine Mavor & Courson 180-kw. Dynamo. 


packing, of Messrs. Scott & Mountain’s own make, is used 
in the stuffing boxes. The cranks are set opposite. A fly- 


Wheel Weighing 4 tons is fitted between the halves of the 
coupling, 


engine is one of Messrs. Browett, Lindley & Co.'s standard 
erclosed self-lubricating two-crank compound type; the 
cylinders are 125 and 21 in. in diameter, with 9 in. stroke, and 


the engine is rated at 250 L. H. P at 380 revolutions 
F 


the throttle valve, 


a a re 
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Rus rON-PROCTOB ENGINE CouPLED TO C. & C. 80-K W. Dynamo. 


per minute, The 
steam distribution 
is effected by piston 
valves on both 
cylinders, actuated 
by eccentrics; a 
Browett - Lindley 
patent inertia 
governor on the 
shaft controls the 
speed by means of 


Messrs. Ruston, Proctor & Co., Limited 
show one of their high speed vertical com- 
pound double-acting engines, driving a “C 
and C." dynamo (C. R. Heap, London). l 

The cylinders are 94 and 15 in. diameter 
x 8in. stroke, with cranks at right angles, 
rated at 100 B.H.P. at 450 revolutions per 
minute. Piston valves are used for both 
cylinders, the high pressure valve bein 
controlled by an automatic Bu 
crankshaft governor. Forced lubrication 
at a pressure of 15 lbs. per sq. in., is pro- 
vided to the principal wearing parts, with 
a sight feed lubricator on the steam pi 
The bearings are lined with anti-frietio, 
metal, and the crankshaft is careful] 
balanced. A separator, fitted with a Siriw 
steam trap, is provided; the cylinders are 
not jacketted. The engine bed is mounted 


on the top of a large base-plate, which 


carries the dynamo. A heavy fly-wheel i 

combined with the engine "halt ws 

coupling, to which the dynamo half- ; 

16 bolted. M coupling 
The dynamoisof the multipolar type,com- 


pound wound for 
290 volts, and hav- 
ing an output of 80 
KW. The yoke ring 
is of cast-steel, cir- 
cular in shape, and 
carries a very neat 
form of brush ring. 

The pole - pieces 
and shoes are cast 
solid, of the same 
class of steel as the 


and is adjustable frame to which they 
while running. Oil are bolted. They 
is forced to the can be removed with 


working parts by a 
simple valveless 
pump driven by an 
eccentric, at a 
pressure of 15 to 
20 lbs. The 
cylinders are not 
jacketted. 

The Ediswan 


their exciting coils, 
without disturbing 
the armature. 

The armature 
core is composed of 
soft steel lamina, 
with slotted peri- 
phery, drum 
wound. The carbon 


dynamo is rated at brushes are held ina 

| 130 KW.—400 am- very neat and simple 
peres at 260 volts— BROWETT-LINDLEY AND Episwan 130-Kw. STEAM Dynamo. reaction brush- 
with a  full-load holder. 


efficiency of 94 per cent.; half-load 
efficiency, 91 per cent. 

The magnet frame is of special cast- 
steel, with split pole-pieces, shunt wound. 
The pole faces are composed of steel plates. 
The armature is drum wound, with slotted 
core; the commutator is very long, and is 
well ventilated. Carbon brushes are used, 
in small blocks, 13 per set, in constant- 
pressure brush-holders, arranged so that 
any brush can easily be removed while 
running. The outer bearing is fitted with 
continuous lubrication by means of a disc 
on the shaft, which dips in an oil bath and 
carries up a copious supply of oil against 
a baffle plate. 

The parts of the yoke are held together 
by bolts passing through the pole-pieces 
inside the magnetising coils, and are 
magnetically separated by means of non- 
magnetic metal liners. The machine runs 
well, without any sparking. The com- 
bination is built up on a large bedplate, 
upon which the engine bed is fixed. 


Bruce PEEBLES BALANCEB. 


Messrs. Alley & Maclellan exhibit a three-crank treble 


Foy LX. A. 


The results of a test are as follows :— 
Steam Rev. Combined Steam per hour per 
pressure. Vacuum. .m. efficiency. KW 


p 1. H. P. 
140 lbs. 26 in. 380 83 96 16:3 lbs. 26:3 lbs. 


tandem compound single-acting engine (equivalent to three 
compound engines), of 300 B. H.P., driving one of Messrs. 
Mavor & Coulson's dynamos. The engine has three pairs of 


rye 
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cylinders, which are not jacketted, of diameters 11 and 18 in., 
stroke 9in., working on a single crankshaft, at 400 revo- 
lutions per minute, Splash lubrication is employed, and each 
steam line is provided with an air-buffer. The steam 


OLD EE M M. 
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CROSS- SECTION OF ' 


LON MG « FP n rl a EELS 


' RUSTON ” HIGH-SPEED ENGINE. 


distribution is effected by three piston valves ; a centrifugal 
governor, working on centres, controls the throttle valve, and 
can be adjusted by hand while running. 

The inspection doors are held in place by a simple clutch, 
but the supply of water and oil to the crank-chamber can be 
replenished while the engine is running, without opening the 
doors. The upper side of the crankshaft is uncovered in 
the bearings. A single sight feed lubricator feeds all three 
lines at once, A heavy fly-wheel is interposed between the 
engine and dynamo. 

The dynamo supplied by Messrs. Mavor & Coulson is six- 
polar, and of very handsome appearance. It is rated at 
680 amperes, 250—265 volts. The poles are slightly tapered. 
The armature has a slotted core, barrel wound, with 
commutator connections soldered by dipping. The bedplate 
is not, a8 usual, in one piece; the field magnet and outer 
bearing stand on separate cast-iron anchor-plates, built into 
the foundations. This arrangement is intended to give more 
bs access to the dynamo, and greater freedom of circulation 
of air. | 

Messrs. Bruce Peebles & Co., have installed in the power 
department, a balancer consisting of two similar machines, 
each capable of giving 100 amperes, 250 volts at 1,000 
revolutions per minute, coupled together with a Smith 
patent coupling. The machines are of the four-pole type, 
and form a handsome combination. A switchboard, fitted 
with two centre-zero ammeters, three-pole switches and 
fuses, a regulator and a starting switch, has also been 
ale by Messrs, Bruce Peebles, and stands close by the 

nær. 


THE TREATMENT OF LUPUS BY ARC LIGHT. 


Ix our issue of July 12th we referred to the improved arc 
lamp for the treatment of lupus and other skin diseases, 
invented by Drs. Lortet and Genoud. By the courtesy of 
Dr. A. Barry Blacker we have been able to take photographs 
of this lamp in use on one of his patients. It is without 
question a great step in advance. In its construction the 
scientific principles on which the bactericidal effect of the 
ht depends have been logically applied in a practical 
way. The inventors have aimed at avoiding the great 
absorption of violet, and especially ultra-violet, rays by 
entirely suppressing the condensers and the water of the 


original Finsen tubes, They make no attempt to collect the 
rays from the arc into a parallel beam, but bring the 
patient quite close up to the arc. Dr. Stebel, of 
Munich, has made experiments on the comparative 
penetrating effects of rays of various wave lengths 
from extreme ultra-violet to blue, through air, blood, 
gelatine, water, glass, quartz, &c., and has proved that 
practically all the actinic rays given off by the arc will pass 
through thin pieces of quartz and about 1 centimetre of 
water. Drs. Lortet and Genoud have therefore arranged for 
the arc to be manipulated behind a metal screen or shield, 
made with two walls, between which water, brought by 
rubber pipes, flows to cool the metal. Fixed in an orifice in 
the centre of the shield, so as to be easily removable, is a 
sort of nozzle, formed by two thin pieces of quartz 
let into a frame, with a space of about 5 mm. between 
them filled with flowing water. This quartz nozzle 
(which is of various sizes and shapes) is pressed on the skin 
where it is affected by the disease, so as to drive the blood 
out. The rays from the arc have only to pass through, in 
order, about 2 centimetres of air, 2 mm. quartz, 5 mm. 
water, and another 2 mm. quartz before passing into the skin 
of the patient. 

These improvements have resulted in 12 amperes in the 


Fra. 1. 


Lortet-Genoud lamp, producing the same effect in 20 minutes 
that the original Finsen lamp, taking 60 to 80 amperes, does 
in one hour, and a larger patch of skin can also be covered 
with the light. The great saving both in first cost and 


| 
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working expense is evident, but what is of more importance 
is the time saved in treatment. When a patient is afflicted 
with lupus on many parts of his body and only a small 
surface of at most 2 sq. in. can be treated at once, a com- 
plete cure is the work of many months. It must, however, 
be pointed out that four or more patients are treated at one 
time with the original apparatus, whereas the new lamp is 
only suitable for one case. 

The best results are obtained with about 12 amperes and 
55 to 65 volts continuous current. With alternating cur- 
rent a sitting double as long is necessary to produce the 
same inflammation of the skin with the same current. 

As regards the arc lamp itself, there is nothing worthy 
of note, beyond what can be seen from the illustration. It 
is a  hand-focussing ö 
lamp, such as is used 
for ^ cinematograph 
work, but arranged 
so that the shield 
and nozzle can be 
turned in any required 
direction 80 as to suit 
the position of the 
disease which, though 
generally on the face 
or arms, may be in 
any part of the body. 
In the illustration 
(fig. 1) the carbons 
are shown withdrawn 
from the metal shield. 
In fig. 2 they are in 
their proper position, 
but hidden by a piece 
of coloured glass used 
for examining the 
state of the arc. 

Finally, as this is 
not a medical paper, 
it may be pointed out 
that the bacilli of 
tuberculosis, which 
cause lupus, when 
present in the lungs, 
cause consumption. 
Now that the open 
air treatment of the 
latter disease is pro- 
ving 8uch a success, 
electricians may feel 
proud to think that 
if it heals by reason 
of the violet rays 
that manage to pene- 
trate the atmosphere, 
they can improve on 
sunlight with an arc 
lamp, or the violet 
rays from a Tesla 
coil; if ozone is the 
influence for good, 
then they can gene- 
rate enough to choke 
a healthy man. All 
that is wanted is 
a proper prescription, stating the exact wave length 
of the rays required to kill the bacilli without doing 
harm to their environment, or the number of grammes of 
ozone without any adulteration in the shape of nitrous 
oxide. 

The Lortet-Genoud lamp is being introduced into this 
country by Mr. Leslie Miller, of 93, Hatton Garden, E.C. 


fered 


LOCAL AUTHORITIES AND PROVISIONAL 
ORDERS. 


In our comments upon the action of the Local Govern- 
ment Board in authorising a loan for an electricity supply 


Fic. 2. 


scheme at Tonbridge against the expressed will of .the rate- 
payers, we raised the question whether a provisional order 
can be legally applied for by a local authority without first. 
obtaining the consent of the ratepayers. It is clear that a 
local authority cannot promote or oppose a Bill in Parlia- 
ment without a vote in favour of such procedure, and a. 
single ratepayer at the meeting called for the purpose can 
demand a poll. 

The technical point is, therefore, whether a provisional 
order is or is not an Act of Parliament, the promotion of 
which requires the sanction of the owners and ratepayers in 
the manner provided for by Schedule III. to the Public 
Health Act, 1875. 

Under Clause 4, Sub-section 2, of;the Electric Lighting 

Act, 1882, it states 
definitely that “any 
such order shall be 
of no force unless and 
until it is confirmed 
by Act of Parlia- 
ment." It is clear, 
therefore, that a pro- 
visional order is an 
Act of Parliament, 
and the only question 
is as to whether it can 
be promoted in a 
different way from any 


other Act. 
The Board of Trade 
practically examine 


all applications of the 
kind on behalf of 
Parliament, with power 
to reject any which 
appear to them to be 
undesirable to submit 
to Parliament; but the 
confirmation of an 
order, when granted 
by the Board of Trade, 
is not a mere matter 
of course, as the Bill 
must pass through all 
the stages in both 
Houses, and may be 
amended or rejected 
at the will of Lords 
or Commons. 

It might be argued 
that, as the Bill is 
promoted by the Board 
of Trade, the local 
authority are not 
technically the pro- 
moters, that it is a 
departmental action of 
the Government, and 
does not require any 
previous sanction of 
the ratepayers; but 
this view would ignore 
the original respon- 
sibility of the local 
authority to secure the 
consent of their ratepayers before making an application 
which they know can only be granted with the consent of 


Parliament, whether that consent is asked for by themselves, 


or indirectly through the Board of Trade. 

As to the duty of the local authorities in this matter 
there capnot be any doubt. They may think that the mere 
fact of their being the representatives of the ratepayers 
entitles them to take any course which they may consider to 
be conducive to the welfare of the town, but the Legislature 
has never sanctioned any such principle, or it would not 
have required the special reference to the ratepayers in the 
case of additional powers being required from Parliament 
involving heavy expenditure and exceptional undertakings. 

There is no doubt a very general laxity on the part of 
ratepayers in performing their municipal duties, the govern- 
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ing body who are to be entrusted with the important duties, 
upon the wise fulfilment whereof depend the health and con- 
venience of the community, being elected by a small per- 
centage of the inhabitants who grumble when they suffer in 
person or pocket, but take no trouble when the elections 
take place to select the most suitable men as their repre- 
sentatives or to instruct them on such questions as speculative 
municipal trading. 

Under such circumstances it is not surprising that town 
councils do not feel very sensitive about appealing to their 
constituents except at election times, but on the other hand, 
the sense of responsibility in making any important new 
departures should promote a desire to take counsel with those 
who must pay the piper" whether or not they ‘call the 
tune.“ 

If the law as it exists is not sufficient to protect ratepayers 
from che unwise action of their representatives, alterations 
should be made, and there is plenty of scope for an enter- 
prising member of Parliament to deal with the Acts which 
control the electricity supply industry. 

We have dealt with one point only, viz., the right of the 

ratepayer to have a control over the initial proceedings of 
the Council in promoting far-reaching speculative under- 
takings, but there is another aspect of the question equally 
important, and that is the power given to the local authorities to 
interfere with private enterprise by allowing them a practical 
Veto. ; 
We have frequently pointed out that it is better for private 
enterprise to undertake the development of electricity supply 
—and the principle is gaining ground—but so long as the 
consent of every local authority having jurisdiction within 
the proposed area of supply to the grant of the order by the 
Board of Trade is necessary, the industry will be hampered 
and obstructed. 

It is trae that the consent may be dispensed with by the 
Board of Trade, and in very rare cases they have exercised 
their power to do so, but, as a rule, the order is refused, and 
the gas or other interests opposing the grant prevail. 

If, instead of the promoters of the order having to obtain 
this consent, the local authority were only given a lorus 
shili to oppose and make out their case, justice would be 
done, and many abuses prevented. | 

It is notorious that provisional orders are often tåken 
by municipal bodies for the purpose of obtainiug from 
competing companies different terms from those that the 
Board of Trade would require if the matter were solely in 
their hands, 

The practice of the department is to prevent all traffic in 
provisional orders or the exercise of undue influence, but 
nothing would tend more to realise this ideal than to with- 
draw the power of refusing consent to applications and to 
leave the grant in the hands of the Board of Trade. 

Another important reform of procedure would be to 
render it obligatory on the local authority to obtain the con- 
sent of the ratepayers previously to a loan being granted ; 
had this been done Tonbridge would not have been plunged 
Into a speculation from which the unwilling town will pro- 
bably suffer for many years, 


ELECTRIC TRACTION NOTES. 


(Continued from page 270.) 


Newcastle, —A sub-committee recommended the New 

ways Committee to appoint Mr. Le Rossignol, who is at present 
"lug as resident engineer for the tramways under Mr. Hopkinson, 
general manager and electrical engineer, at an additional salary of 
£250 per annum (making £750). When the committee discussed 
the matter an amendment was moved that the positions of general 
dager and electrical engineer be divided, and that there be two 
heads of departments instead of one. The voting was 9 in favour 
and ll against the amendment. Particulars of the arrangements 
which prevail in other towns are to be collected. The appointments 
of other officials and staff are standing over meanwhile At the end 
of July 22} miles ont of 31 contracted for had been completed. The 
insi, commence running at the.end of October or beginning of 


Rothesay.—The tramway company declared a dividend 
of 7 per cent. on the past year's work, and state that a start with 
the electrical equipment will be made on October 1st, 1901. 


Sedglev.—'l'he reconstruction of the tramway line from 
the tramway depó*, Upper Goural, to the Bull Ring, Sedgley, is 
now practically completed. The length cannot, however, be used 
until the Board of Trade inspection has taken place, bus a hope is 
expresse . that tle Board will give its sauction before the comple- 
tion of the line between the Bull Ring aud the Fighting Cocks in 
order to avoid unnecessary delay. 


Sunderland.—The Tramways Committee have decided 
to extend the electrical system in two directions, They recommend 
a route eastward towards the Docks, by way of High Street East, 
and a route northward to Fulwell village. The former is estimated 
to cost £17,456, of which no less than £10,009 is to be expended on 
road alteration and paving. The route includes the worst gradient 
in the town, although not comparable with many in the neighbour- 
hood where electrical trams are running, and there has been a sug- 
gestion to alter the levels. The scheme is too much in embryo yet, 
however, to say what course will be adopted. <As to the Fulwell 
route, the Corporation has not yet power to lay it in the manner 
proposed, and it is suggested that the Corporation obtain a pro- 
visional order to make the deviation they wish from the original 
plans. In the same order it is purposed to seek powers to make a 
line to Pallion Railway Station, which will be joined to the west- 
end routes. 


Sweden.—4A Stockholm correspondent of the Finanvial 
Neus writes that the mc ment is not far distant when electric trac- 
tion will be introduced on all the Swedish railways. Sweden, as is 
well known, is by Nature eudowed with enormous water-power, and 
for many years means have been studied for using these falls in a 
more extensive manner. A prominent Swedish engineer has just 
submitted a scheme, according to which some 32,000 H. p. would 
suffice to work all the Swedish railways, the length of which is 
about 8,0. 0 miles. This engincer suggests the establishment in the 
country of 12 central stations, with a producing average of 3,00) H. p. 
The cost would amount to about 40,000,000 Scandinavian crowns, 
but he thinks the investment would undoubtedly yield a handsome 
profit. If the project is sanctioned by the State, the works are to 
be begun at once. 


Shallow Subway Railways.—The London Central 
Subway Railway, to which reference was made in the ELECTRICAL 
Review for August 9th, was promoted in 1889, aud a Bill was 
presented and fought through a Committee of the House only to be 
rcjected, but the scheme was one that might have been a success. 
The proposal was to excavate the street from kerb to kerb, or even 
further, when necessary, put up lines of columns, and throw girders 
across the street covered by buckled plates and concrete. It 
was intended to remove all gas and water pipes and elec- 
trical and other lines of pipes or wires, and place them in side 
galleries. The rail level was to be onlv a few fect below street 
level, and the station platforms would be reached by descend- 
ing a short flight of stairs, the station entrances being by ordinary 
doorways from the footpath, as with the Twopenny Tube. At the 
station entrances the pipe galleries were to be diverted, so as to pass 
behind the entrance steps. There was no really good reason brought 
forward why the line should not be made; no bigh flights of speed 
were contemplated, and the construetion of the line would already 
have saved millions in street disturbances. There were to have been 
stations at Holborn Circus and St. James Street, Piccadilly, also, we 
believe, at Regent Circus, Museum Street, and High Holborn. The 
late Samuel Pope, Q C., who appeared against the Bill, could make 
no more telling point than that the promoters were “ going to make 
a drum of the street surface“ and “stables of Piccadilly,” this 
Jatter thrust at the proposal to make a short extension past St. 
James Street and under Piccadilly to house spare cars. The late 
Mr. Greathead and Sir Fredk. Bramwell both gave evidence against 
the Bill. The chief opposition came from shopkeepers, who strongly 
objected to the right of the publie to travel without being hauled 
past and in view of their wares. The cost of construction would not 
have been excessive, and a mistake was made in throwing out the 
Bill, for there was absolutely nothing against its successful Operation, 
and looked at to-day, its idea was far and away superior to that of 
the five-rail system which is known as the mono-rail. We 
remember the Committee, and were not struck with the amount of 
grasp they had of the subject. Those who are interested in the 
opposition as then offered can find it in the books of evidence. 

Sir Wm. Preece's letter to the Ties, which wa abstracted 
last week, has drawn another from Major.-Gen. Webber, in 
which he says:—“ The South Kensington and Paddington 
Subway Railway—which later, in 1893, developed into the 
Clapham Junction and Paddington (Tube) Railway—was a 
'cut aud cover’ line similar to that which now traverses Paris. 
There was no engineering doubt as to the feasibility and economy 
of that form of construction. It was Lord Kelvin's evidence as to 
possible interference with scientific instruments used for education 
in the City and Guilds Institute. which caused the Bill (in 
its latest form) to be thrown out. On the other hand, the London 
Couuty Council, which realised how a railway from Clapham Junc- 
tion to Paddington would relieve traffic in the more central areas of 
the metropolis, withheld all opposition except such as was neces- 
sary to secure a s/atus. . . . The designs and estimates for that sub- 
way tramway (asit was more properly called), if they had been 
carried out, would have provided London with a sample of under- 
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ground communication that would (with the same capacity) have 
cost one-third less than will now have to be paid for the lines under 
the consideration of Parliament.” 

Following the report of the Joint Committee on London Under- 
ground Railways, the House of Lords, on 2nd inst., passed a reso- 
lution to the effect that the promoters of 11 Bills mentioned in that 
report have leave to suspend further proceedings thereon in order 
to proceed with the Bills, if they should think fit, iu the next 
Session of Parliament, provided that notice of their intention to do 
so be given within a certain time. It was on 13th officially intimated, 
says the Times, that notice had been given in the Private Bill Ottice 
of the House of Lordsof intention to proceed with the 11 Bills in 
question. These measures are as follows:— Brompton and Picca- 
dilly Circus Railway, Central London Railway, Charing Cross, 
Euston, and Hampstead Railway (No. 1 and No. 2), Charing Cross 
Hammersmith, and District Electric Railway, City and North-East 
Suburban Electric Railway, Islington and Euston Railway, King's 
Road Railway, North-East London Railway, Piccadilly and City 
Railway, and West and South London Junction Railway. 


West Bromwich.—The T.C. last week approved of the 
purchase of the tramways in the borough on the terms stated in the 
last issue of the ELECTRICAL REVIEW. ; 


Wimbledon, — The C. D. C. having discussed and 
abandoned two local tramway schemes, has had an interview, in 
committee, with Mr. J. Clifton Robinson, to discuss preliminaries 
as to a project for an extension of the L.U.T. system to Wimbledon. 
The route will probably touch Wimbledon Common, the southern 
approach to which is a gradient of 1 in 16. 


TELEGRAPH AND TELEPHONE NOTES. 


Alaskan Cable.—The £lefrire!. World says that the 
party which is to lay the new cable between Juneau and Skagway 
will leave Seattle, Wash., in a few days. The work will be done by 
a cable manufacturing concern of New York City. The length of 
the new line is to be about 126 miles. A steamboat has been char- 
tered and especially fitted up for the purpose, aud is now on her 
way from this city to San Francisco. 


Bradford Telephones.— The Finance and General Pur- 
poses Committee has appointed a sub-committec to inquire into the 
establishment of a municipal telephone system for the city. 


Cable Communications Committee.— Before this Com- 
mittce last week evidence was given by Mr. Cuthbert Hall, manager 
of Marconi's Wireless Telegraph Company. 


Eastbourne Telephones, —The National Telephone Com- 
pany have intimated to the Corporation that they are preparcd to sell 
their local service for such a sum as, if invested at 43 per cent., would 
realise the annual net profit derivable from the Exchange area forthe 
year1900. TheGeneral Purposes Committee of the Towa Council, who 
have been conducting the negotiations, recommended the Council 
to purchase the undertaking on the terms offered by the company 
except as regards the suggested 44 per cent. basis. They felt that 
5 per cent. should be the basis, but were willing to recommend that 
21 years’ purchase of the profits for last year should be the basis, 
subject to the plant aud accounts proving satisfactory. The matter 
came before the Council at their meeting last week. It was pointed 
out that they were asked to purchase on the basis of some profit in 
regard to which they could not even exercise their imagination. 
They did not even know on what principle the profits were to be 
ascertained. Eventually, the matter was referred back with 
directions to the Committee to bring up further details. 


The Eastern and South Africa Telegraph Company. 
In the House of Commons on 9th inst. Sir E. Sassoon asked 
whether the Chancellor of the Exchequer would state the reasons 
which necessitated the conclusion of a fresh agreement with the 
Eastern and South Africa Telegraph Company for a prolonged 
period, based upon certain stipulations and subsidies, without 
waiting for the report of the Cable Ccmmittee appointed for the 
special purpose of examining and reporting upon these very terms 
and conditions; also whether the omission of an expropriation 
clause on fair terms was intentional. Mr. Austen Chamberlain, in 
reply, said that the completion of this arrangement had been 
delayed by protracted negotiations on points of detail, but its 
principle was acce pted by his Majesty's Government and the Cape 
Government nearly a year before the Cable Committee was 
appointed. 


Glasgow Telephones,— The T.C. has resolved to confer 
the honour of the freedom of the city on Lord Balfour of Burleigh, 
the Secretary of State for Scotland, and on Mr. Hanbury, of the 
Treasury, for their distinguished services to the city. It will be 
remembered that Mr. Hanbury was at the Post Office when the 
Glasgow Corporation raised the question of municipalisation of the 
telephones, and that Lord Balfour of Burleigh was also then secretary 
at the Scotch office. 


Grantham Telephones,—The T.C. has resolved to apply 
for powers for a £2,000 loan for establishing a local telephone 
exchange. Major-General Webber advised the committee which 
has had the matter in hand. 


London Telephones.—In the House of Commons on 
9th inst. Mr. Heaton asked whether any arrangement had been 
come to between the Government and the National Telephone 
Company for equal charges for telephones and telephone services 
in London; and whether the Government or the Postmaster- 
General bad now abandoned the intention to enter into competition 
with the National Telephone Company, as indicated in the speech 
of the late Secretary to the Treasury. In reply, Mr. A. Chamberlain 
said that negotiations were in progress between the Postmaster- 
General and the National Company with the view to secure the 
greatest possible facilities for telephone users in the London dis- 
trict, and, in particular, free inter-communication between all sub- 
scribers on either system within the area. As these negotiations 


were not yet complete, it was not possible to make any further state- 
ment then. 


Manchester Telephones.— A conference of representa- 
tives from the Manchester and Salford Corporations and the neigh- 
bouring District Councils was held on 9th inst. at Manchester to 
discuss a draft scheme prepared by the town clerk of Salford for 


the creation of a joint telephone board. This scheme has been dis- 


cussed at previous conferences, but in order to constitute a joint 
board, an application to Parliament for the necessary powers will 
have to be made. A working basis has been practically agreed 
upon, and this is to be laid before the various local authorities, who 


will send representatives to a conference to be held shortly to con- 
sider the whole question. 


New Cables.—In connection with the Eastern Extension 
Company's new cable line to Australia, vid the Cape and Mauritius, 
the Daily Chronicle says that the cable-laying steamer Anglia 
was to leave on Saturday. She has been fitted out by the 
Telegraph Construction and Maintenance Company, and on 
arrival at Mauritius wil at once proceed to lay the 
cable to Rodriguez and Cocos, sometimes called Keeling Island. 
On August 17th the Scotia sails for Cocos to lay the section 
between that island and Fremantle, Western Australia. The 
new cable line is expected to be open to Fremantle by the end 
of October, and to Glenelg, in South Australia, in the beginning of 
next year, but in the meantime Fremantle is, of course,-in tele- 
graphic communication with the rest of Australia by land wires. 
This cable route by the Eastern Extension Company, which 
approaches Australia in an entirely different way from the others, 
will make the fourth cable line entering the Commonwealth from 
Europe. There are already three cables from Banjoewangie, in 
Java, two going to Port Darwin, in the Northern Territory, and one 
to Broome, in Western Australia. 


The Pacific Cable.—The Pacific Cable Bill was read a 
second time in the Commons on 12th inst. The Irish Nationalists, 
of course, opposed for all they were worth. Mr. Henniker Heaton 
enthusiastically supported the Bill and enlarged upon the great 
benefits to be derived from cheap cable communication to the 
Colonies, and the great harm that was being done to trade by the 
high rates imposed by telegraph  monopolists. Mr. Austen 
Chamberlain, in a very able speech, gave a brief history of the 
scheme. We extract the following from the Times report of the 
speech: —“ The object of the Government had been to secure an all- 
British cable, and they had attained that object. The Eastern 
Telegraph Company and its allies had, since this proposal had taken 
practical shane, and since his Majesty's Government had expressed 
their willingness to co-operate with the Colonies in laying this cable, 
offered terms which they never offered before. They had con- 
tended, earlier, that the traffic would not bear any reduction of 
rates, that it did not pay at the present time, and that they could 
not afford to make the concessions which the Colonies and corre- 
spondents in this country desired. It was only when competition 
had become almost a certainty that the company, whose subsidics 

-had amounted to over a million sterling, offered concessions they 
had never contemplated before in order to avert that competition. 
He had been asked whether, in agreeing to help to make this cable, 
they had taken the precautions they would take if they were dealing 
with a subsidised company as to Government messages and British 
employés. Of course, British employés would be employed by the 
Pacific Cable Board. Not being in the position of men running 8 
purely commercial business, the representatives of the British 
Colonies and of the British Government did not. require to be tied 
down in the same way as a commercial company would. In the 
same way, too, as regarded Government messages, it would probably 
be convenient that they should go at half rates, as they 
did under most of their cable agreements. But that matter 
was of much less consequence when the cable was owned by them, 
for the profits, instead of going to somebody else, as they did 


when they were dealing with a commercial company, would 


come back to them. It did not matter so much, therefore, 
whether they paid full rates or half-rates on Government messages. 
He had also been asked what payments had already been made. 
Roughly they amounted to £290,000 due to the contractors, in 
accordance with the condition named on the contract. This was the 
first time their great self-governing Colonies bad approached this 
country with a proposal for combined action in a great commercial 
undertaking. They had done it in the hope of promoting inter 
British trade, of increasing inter-British intercourse, and he thought 
they would have ill responded to the feeling which animated their 
countrymen if they had not met their advances in a friendly spirit. 
His Majesty’s Government would be loth at any time to refuse 
altogether to consider proposals of such a nature seriously put 
forward by their great Colonial Governments. They held that this 
country had an interest, if not as great as that of the Colonies, at 
any rate a great interest, in promoting these trade communications 
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and increasing these cable facilities. They held that the construction 
of this cable would be of material advantage to them in time of 
war, and they asked the House to ratify the agreement they had 
made, and to carry out the undertaking which had already been 
ratified by every Colonial Government concerned—an undertaking 
which would form, he hoped, a Jasting and successful monument to 
the co-operation between the Colonies and the mother country. 
He looked upon it as one of the most fruitful and hopeful schemes 
that had come before them in recent times, and he warmly recom- 
mended it to the House.” 

The Bill was on the following day discussed in Committee. The 
Nationalist party again moved amendments, but these were all 
rejected and the Bill was read a third time. | 


The Telegraph Wire Export Trade.—The fluctuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith is well shown by the returns just 
issued for July. During that month the shipments only attained 
a value of £53,140 as compared with £245,333 in June last, and 
£205,306 in July, 1900. So far as the year has gone, however, it 
has been a good one, the aggregate exports during the seven 
months ending with July last having attained a value of £1,772,500 
as compared with £1,665,016 in the corresponding period of last 
year, and only £599,308 in the first seven months of 1899. 


Telegraphic Interruptions and Repairs :— 
C " 


ABLES INTERRUPTED. REPAIRED. 


Latekia-Cyprus .. .. June 20, 1899 .. T 
Pars-Maranham aA .. March 1, 1900 .. ie 
Cayenne- Pinheiro ee .. April 20,1901 _ .. 
Basseterre-Les Saintes . June 29,1901 . 


Trinidad.Demer&rà .. .. .. il July 80,1901 . August 6 
Anjer-Kalianda .. és È as oe .. July 80, 1901 .. August 5 
Nase-Keelang (Formosa) es .. Aug. 2, 1901 í gzs 


Cadiz-Teneriffe .. E .. Aug. 6, 1901 
LANDLINES :— 

u Via Hanekin" on Persian territory .. .. Feb, 24, 1900 

P in- ee ee en ee ee June 14, 1900 


Matmatchin-Kalgan .. "T si is .. Jane 80,1900 .. œ.. 
Communication with Baranquilla and Cartagena Dec. 8, 1900 
” „ towns of Venezuela .. Oct. 31, 1900 " 

Telegraphs in Arabia. A considerable extension of the 
telegraph system in Arabia is about to be taken in hand. A line is 
about to be erected between Bassora and Nedsch in the interior. 
A line is also to be established to connect the province of Jemen in 
the south with the northern line in Hedjas. The latter will start 
at Lohija, and running along the Red Sea coast connect with the 
Hedjas system at Lith. 


West Africa Cables.—In the House of Commons on 
Tuesday, Sir Charles Dilke asked whether, in consequence of the 
recent purchase by the French Government of telegraph cables on 
the West Coast of Africa, the property of the West Africa Tele- 
graph Company, the lines previously worked by that company would 
be 80 deviated as to avoid Bathurst and Accra, with which British 
possessions these lines were at present in connection. Mr. Cham- 
berlain, in reply, said that the purchase by the French (30vernment 
of the cables referred to by the right hon. member had not yet 


been completed, but it has been arranged that the cables which 


are to be transferred to the French Government will be deviated so 
as not to touch at Bathurst and Accra. Those places will continue 
to be telegraphically connected with this country by other lines, 
which are in British hands. 


Wireless Telegraphy.—A system devised by a Mr. 
Johnson for the transmission of signals between two points, without 
the risk of their being read by a third party, is on trial at Earl's 
Court, but is not as yet open to public inspection. The apparatus 
is in the hands of Mr. J. H. Loch, of the Bouverie Strect Electrical 
Engineering Works, and is said to depend on the syntony of 
vibrating reeds. 


CONTRACTS OPEN AND CLOSED. 


- OPEN. 


Amsterdam.—September 2nd. Tenders are invited by 
the Municipality of Amsterdam for the supply of electric cars, 
5,000 tons of rails, &c. Director of the Municipal Tramways, 
Nieuwe Achtergracht, No. 164, Amsterdam. 


Aston Manor,—September 4th. Water-tube boilers, 
200-xw. and 500-K w. steam dynamos, balancer, switchboard, crane, 
and arc lamps for the D.C. electricity works. See Official 
Notices” August 9th. 


Aston Manor.—September 4th. Pipework, fitters’ shop 
and cables for the municipal electricity works. Sce “ Official 
Notices” to-day. 

Belfast.—August 30th. Cast-iron frames and covers, 
Pipes, and bell mouth ends for the municipal electricity depart- 
ment. See “Official Notices” to-day. 


Birkenhead.—August 23rd. The Corporation wants 
tenders for steam engine and dynamo for traction. See ‘ Official 
Notices” August 9th. 


Bournemouth.—August 29th. Boilers, superheaters, 
economiser, feed pumps, pipework, &c., for the T.C's tramways 
power station. See Official Notices August 9th, : 


Bournemouth,—August 31st. Tenders for water cooler 
aud travelling crane for the Corporation tramway station. Sec 
“ Oflicial Notices“ to-day. 

Croydon.—August 26th. The electric wiring and fitting 
of the Lunatic Asylum, Warlingham, Surrey. See Official 
Notices " August 2nd. 

Darlington.—August 22nd. Lancashire boiler, 350 
H.P. engine and C.C. dynamo, and steam, &c., piping, for electricity 
works extensions. See Otlicial Notices August 2nd. 

Doncaster,—August 17th. The Corporation wants ten- 
ders for cables and wires for tramway feeders, also fecder and 
section pillars. See “ Official Notices“ August 2nd. 

Edinburgh.—September 9th. For the electric lighting 
installation for the second portion of the Colinton Mains Fever 
Hospital (800 points), for the Corporation. See “ Official Notices " 
August 9th. 


Fulham,—August 28th. 
Fulham Road Workhouse Chapel. 


Glamorgan.—August 24th. 
tricity of Parc Gwyllt Asylum, near Bridgend. 
Notices" August 2nd. 

Glasgow. — August 30th. The Corporation wants offers 
for the supply, delivery, and erection, complete, of the overhead 
trolley constructional work required for the extension of the system. 
Mr. John Young, general manager, 8", Rentield Street, Glasgow. 
A Bank Draft for two guineas, with application for specification. 

Leigh.—August 24th. A steam dynamo for the elec- 
tricity works. See “ Official Notices " August 9th. 

Lowestoft.—September 9th. 500-Kw. steam dynamo, 
switchboard panel, «c., for the municipal electricity works. See 
„Official Notices“ to-day. 

Manchester. — August 24th. The Tramways Committee 
wants tenders for electrical accessories, machine tools, &c. See 
“ Official Notices ” to-day. 

Mansfield.—September 5th. Refuse destructors for the 
E. L. Committee. Sce “ Official Notices“ August 2nd. 


Middlesbrough. — September 3rd. Mechanical coal- 
handling plant for the electricity works. See ‘Official Notices“ 
August 2nd. 

Newport (Mon.).—September 4th. Telephones, electric 
bells, &c., for the new workhouse. See Official Notices " to-day. 


Oldham.—September 10th. Two electric travelling 
cranes for the Greenhill electricity works. See Official Notices" 
to-day. 

Partick.—12 months’ supply of arc lamp carbons, meters, 
demand indicators, and house fuse boxes for the T.C. See Official 
Notices " to-day. 

Scarborough,—August 22nd. 
fire alarms, telephones, bells, &c., for the T.C. 
borough engineer, Town Hall. Deposit £1 Is. 

St. Amnnes—August 23rd. A 180-Kw. c.c. direct 
coupled steam dynamo for the Council. See Official Notices” 
August 9th. 


Walthamstow,—August 30th. Tenders for 
wiring for the U.D.C. See Official Notices“ August 9th. 


Watford.— August 21st. Wiring the public library and 
technical school for the U.C. See “Official Notices” August 9th. 
Willesden.— The D.C. wants tenders for the equip- 


ment of the proposed electricity works. See ‘Official Notices” 
August 2nd. 


Worcester.— August 23rd. The Corporation wants ten- 
ders for water-tube boilers, economiser, pipes and pumps, steam 
dynamos, motor alternator and booster, Korting condenscrs, electric 
pumps, switchboard, crane, and battery for the new electricity 
works. See “ Official Notices” July 26th. 


The electric lighting of the 
See Official Notices " to-day. 


For the lighting by elec- 
See “ Official 


Tenders for maintaining 
Mr. H. W. Smith, 


house 


CLOSED. 


Alloa.—The contract for the wiring and fitting of the 
Town Hall and Council chambers has been placed with the National 
Electric Wiring Company, Limited. 


Auckland (N.Z).—The Auckland Electric Tramways 
Company has accepted the tender of Messrs. John McLean & Son 
(£17,433 1s. 8d.) for the work of laying the tirst line, from the Three 
Lamps, viá College Hill and Parnell, to Newmarket. 


- Bradford.—The Corporation has accepted the tender of 
Veritys, Limited, for a subsidiary switchboard at the Valley Road 
works, for £270, and the tender of the Phenix Dynamo Manu- 
facturing Company, for one 20-H. P. motor for hiring, for the sum of 
£105 with £15 extra for reducing gear. 


. Cardiff. —The Contract Journal gives the following list 
of the tenders sent in to the Corporation for the supply of about 
2,000 tons of steel tramway rails of British manufacture, also for 
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fishplates, soleplates, tie-bars, bolts and nuts, points and crossings, 
drain rails, &c.—Bolckow, Vaughan & Co., Middlesbrough“, 45-ft. 
rails £6 103. per ton, fishplates £8; Leeds Steelworks, Limited, 
Leeds, £6 lis. and £8 15s; Ebbw Vale Company, 122, Cannon 
Street, London, £7 5s. and £8 5s. ; Barrow Hematite Steel Company, 
Barrow-in-Furness, £7 15s. aud £8 15s.; P. and W. Maclellan, 129, 
Trongate, Glasgow, £7 14s. and £8 15s.: W. Davis, Metal Exchauge, 
Swansea, £8 and £9. * Recommended for acceptance. 


Kensington.—The B.C. has accepted Messrs. Crompton 
and Co.'s tender for the supply of arc lamp columns. 


Liverpool.—Mr. Bromley Holmes has submitted a report 
tothe Electric Light and Power Committee. with regard to a pro- 
posed generating station at the Charters Street destructor. The 
committee recommend that the tender of Messrs. Willans and 


Robinson, to supply four steam dynamos at the price mentioned in 
th: ir tender, be accepted. 


Mexborough.—The Prism Globe Company, Limited, have 


been awarded the contract for Mexborough arc and incandescent 
street lighting. 


Neweastle.—The City Council has accepted thestender of 


Messrs. R. €. Brebner & Co. for the construction of the new tram- 
ways at Gosforth. 


Partick,— Messrs, Kilpatrick & Sons have secured tlie 


contract for the wiring of the new Central Station. The contract 
price for the work is £460. 


Portsmouth.—The E.L. Committee has accepted the 
tender of Messrs. W. Cory & Son, of London, for the supply of 


“Lambton small” coal, delivered at Portsmouth wharves, at 10s. 5d. 
per ton, for the ensuing 12 months. 


Woolwich.—The M.D.C. has accepted the tender of the 
Creek Street Engineering (Company, at 4682, for sinking a well at 
the Council's electricity works. There were four other tenders, viz., 
S. F. Baker & Sons, £1,050; Richard D. Batchelor, £1,503 lis, 6d. ; 
Duke & Ockenden, £1,850, and W. Brown & Son, £3,000. The 
Council has sealed its contract for lighting plant with the British 
Westinghouse Company. 


FI Set, Se ee ae 


FORTHCOMING EVENTS. 


Tuesday, Wednesday and Thursday, September 3rd, 4th and 5th.— 
The International Engineering Congress at Glasgow. 
For details of papers, &., see ELECTRICAL. Review 
Notes,“ Augusé 9th. 

Wednesday, September 11th to 18th.— Glasgow. Annual Congress 
of the British Association for the Advancement of 
Science. 


NOTES. 


Electric Tramways as Competitors of Steam Rail- 
ways.—It has been over and over again. contended that the 
operation of up-to-date trolley services, both in and between 
large centres, would have a rousing effect upon our steam 
railways and would compel them to adopt electrical working 
for their branch and suburban sections. That the competi- 
tion is already beginning to make itself felt is clearly 
evident from the remarks made by Lord Stalbridge at the 
meeting of the London and North-Western on Tuesday. In 
comparing the business of this year with last, he said that 
there was a tendency to increase the average rate per 
passenger, which he took to be owing to the loss of short- 
distance traffic in the neighbourhood of large towns, 
especially London and Liverpool, through the opening of 
electric tramways and railways. These new means of com- 
munication were growing up all over the country. True, 
in some cases electric lines acted as feeders for the rail- 
ways, but in the case of the London and North-Western 
Company the result had been that the clectric undertakings 
abstracted a considerable quantity of passenger traffic. 
A somewhat interesting discussion followed his Lordship’s 
gpeech, and the board was urged to devise some scheme for 
defending the company against municipal electric traction 
competition. One shareholder, after stating the fact that the 
dividend was lower than it had been for 40 years, said it was 
monstrous that municipalities, with their cheap modes of 
traffic, should be allowed to filch the traffic from the 
L. & N. W. Their employés and shareholders, who formed 
so large a portion of the electorate, should make their 
influence felt. His Lordship agreed with this view, and 
proceeded to refer to the Behr mono-rail scheme. Three 


great companies had built two great lines between Liverpool 
and Manchester, and then, without a moment’s notice (i), a man 
started up and brought in a scheme to carry people between 
the two cities in 20 minutes, Everything was being carefully 
watched, and when it was necessary to build an electric loco- 
motive, Crewe would be perfectly able to do it. 

We have naturally a certain amount of sympathy for so well 
engineered and managed a line as the London & North- 
Western, but it seems a little too much to demand that street 
electric traction, which has become the great necessity for 
all cities, should be hindered because our great railways are 
afraid of competition. 


I. E. E. German Visit.—With a view to giving practical 
expression to their appreciation of the indefatigable efforts 
of the popular Secretary and the staff of the Institution in 
connection with the recent tour, the members of the party 
subscribed for a testimonial, which was presented on Friday, 
August 2nd, at 12, Queen Anne's Gate, by Mr. Alexander 
Siemens, and took the following form :— i 

A Brooch, with inscription, to Mrs. McMillan. 
A Silver Card (Case, with inscription, and containing a cheque 
for £100, to Mr. McMillan. 
A Cheque for £50 to the staff. 
Notice of the presentation was sent to the contributors resi- 
dent in London, and a fair number were present. A letter 
was addressed to the subscribers by Mr. MeMillan on behalf 
of Mrs. MeMillan, himself and staff, expressing their cordial 
appreciation of the sentiments which prompted the presenta- 
tion, and their hearty thanks therefor. Only those who 
know the amount of work and worry entailed by the orga- 
nisation and accomplishment of such an undertaking as the 
German and Swiss visits, can fully realise how thoroughly the 
presentation was merited: and we tender our congratulations 


to the recipients on this appropriate recognition of their 
labours. 


Wireless Telephony.—On p. 594 of our last volume 
there was given a brief account of Dr. Simon's method of 
transmitting speech along a beam of light; in this arrange- 
ment, a selenium cell in cirenit with a telephone receiver 


was placed in the path of the beam of a searchlight pro- 


jeetor, the are of which was utilised as a transmitter. It is 
interesting to note that in our issue of September 20th, 1581, 
p. 231, the suggestion was put forward by “ Musicus“ (i. “., 
T. E. Gatehouse) that by means of an incandescent lamp in 
circuit with a battery and microphone, a pulsating beam of 
light could be obtained, which, falling upon a selenium cell 
in circuit with a battery and receiver, would reproduce in 
the latter the original sounds communicated to the trans- 
mitter, Weare not aware that this arrangement was ever 
tried in practice, nor do we think that the same successful 
result would be obtained with it as with the arc ; but the 


principle is the same. ‘Truly there is nothing new under the 
sun ! 


Appointments Vacant.— The Partick T.C. wants an 
assistant electrical engineer at £ 104 per annum. Engineering 
assistants, and a chief draughtsman are required for the 
Glasgow Corporation telephone department. A foreman 
cable Jointer is wanted for Battersea, a mains superinten- 
dent for Maidstone, and an electrician for Colwyn 
Dav. 

An Alarming Experience,—We cull the following 
thrilling episode from a provincial newspaper :—“ According 
to an official police report, Sergt. Pigg and P.C. Leadbitter 
had an unwelcome experience during the storm. The tele- 
phone wires on the roof of the Monkwearmouth Police 
Station attracted the lightning, which ran to the charge 
office. It came out of the telephone instrument and then 
burst. The fluid then went up the chimney and thus escaped 


from the building. Beyond scaring the two officers it did no 
damage,” 


Award for Finsen.—One of the two scientific prizes of 
the Nobel Institute, each of 200,000 Danish kroner, 
equivalent to upwards of £11,000 sterling, is stated by a 
Daily Telegraph dispatch from Copenhagen, to bave been 
awarded to Prof. Finsen, the founder of the Medical Light 
Institute and originator of the light treatment of lupus. 
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personal.— The Swansea Corporation has appointed Mr. 
Carl Prussmann, borough electrical engineer at Doncaster, 
toa similar position at Swansea, There were 60 applicants. 

Mr. Arthur J. Wheatley, who was for some years chief 
engineer and manager of the Woking Electric Supply 
Company, Limited, and latterly on the staff of Mr. Edward 
Dodd, consulting engineer, Birmingham, has accepted an 
appointment under the War Office to work out the details of 
a complete installation for the electric lighting of the Royal 
Victoria Hospital, Netley, near Southampton. We under- 
stand that Mr. Wheatley has previously carried out a similar 
scheme at Inkerman Barracks, near Woking. 

Mr. C. E. Hume, mains superintendent at Bristol, has been 
appointed resident engineer at Twickenham lighting station. 

Our Sunderland correspondent says that ** Mr. William 
Morrison, the manager of the Sunderland electrical tram- 
ways, has resigned his position, and his resignation has been 
accepted by the Tramways Committee of the Corporation, 
but will have to come before the whole Council. Mr. Mor- 
rison has had a lengthy experience of tram work, baving 
been in Sunderland many yeara, and having managed the 
tramways under the original company before the advent of 
electrical traction. There has been no public explanation 
why he has taken the step, but it is an open secret that it is 
due to an interference by certain members of the Committee 
which the manager thinks unjustifiable.” 

Mr. R. S. Robertson, late first assistant at the City Road 
station of the County of London and Brush Provincial 
Electric Lighting Company, Limited, has been appointed 
resident engineer of the Godalming Electric Lighting 
Company. : 

The Blackpool Electric Lighting and Tramways Com- 
mittee have arranged with Mr. R. C. Quin, the borough 
electrical engineer, to withdraw his resignation. For some 
time Mr. Quin has had two days a month allowed him for 
outside consultative work, but under the new arrangement he 
will have more liberty in this respect—four days per month 
up to the end of March, and afterwards seven dava. 


Glynn v. Atherton.—This case, which is reported at 
some length in our Legal" columns this week, was con- 
cluded yesterday afternoon. From a telegram to hand just 
$ we go to press, we learn that the decision was as fol- 
ows ;— 


| 


Questions put to the Jury. | Jury's Answers. 


— — — — — — 


untruthful? Was prospectus false and 
fraudulent on the part of any and which 
of defendants ? 
2. Were any of statements of prospectus Les. 
complained of untrue ? | 
3. If so, was the plaintiff induced to apply ' Yes. 
for shares by such statements? 
4. Had defendants or any of them reason- | No. 
able grounds to believe such statements | 
were true ? 
5. Did they so believe up to the time of , No. 
allotment ? | 
6. What loss or damage-did plaintiff sus- | £950. 
tain by reason of such untrue statements? 
7. Did defendant or any of them make | Yes. J. B. & J. 
Atherton did. 
Yes. 


1, Was prospectus in its general tenor | Yes. 


Yes, all. 


the untrue statements fraudulently ? 

8. Were the contracts in par. 6 such as not 
to disclose what was material to disclose | 
to intending applicants for shares ? | 


l International Association for the Advancement of 
Science, Arts, and Education.—The second annual inter- 
national meeting of this Association, which continues until 
September 27th, 1901, is being held at Glasgow. It has 
been arranged that none of its lectures shall be delivered 
during the Congress of the D.A. The proceedings are being 
conducted within the University of Glasgow and iu the 
Glasgow International Exhibition, and the arrangements will 

essentially similar to those of the assembly held last year 
under the auspices of the Paris Exposition and of the Uni- 
versity of Paris, The Association claims to provide an 
additional link and means of interchange among scientific 


and educational workers and movements in different 
countries. It endeavours to advance the international co- 
operation of universities and other institutions of higher 
education, and to co-operate with scientific congresses, asso- 
ciations, and societies, whether special or general, inter- 
national, national, or local. Furthermore, it seeks to promote 
the formation and development of scientific and educ tional 
institutes, museums, &c., such as those outlined at the close 
of the Exposition of 1900. For these purposes, at Glasgow 
as well as at Paris, the Association will again endeavour to 
avail itself of the accumulated results of industrial effort, 
of scientific and industrial achievement which make up an 
International Exhibition. The lectures, &c., arranged for 
in Section A are as follows :— | 


Applicd Physics.—The opening course will be that of M. 
Alphonse Berget, D.Sc., Lecturer on Terrestrial Physics, Research 
Laboratory, Paris. His lectures will deal with geucral movements 
of the atmosphere, application of physics to locomotion, automobiles, 
wireless telegraphy and colour photography. 

Teaching of Physical Science.—M. H. C. Benard, D.Sc., Paris, 
Fellow of the Institut Thiers, will deal with present ideas on the 
constitution of matter—molecules, atoms, ions, electrons; modern 
apparatus of precision; physical laboratories, &c., in France, and 
with the progress of stellar astronomy siuce Herschel. 

These preceding lectures are to be deliverel in French on Tucs- 
days, Thursdays, and Saturdays. 

Lectures in English on physical science, pure and applied, will 
also be delivered; thus Prof. Walker will lecture on ' Modern 
Theories of Solution;" and Prof. Kuenen on * Recent Electrical 
Theories." 

In electricity Prof. Baily and other electricians will lecture on 
the history of electricity, on electrical measurements, on illumi- 
nants, on the heating and chemical action of electricity, &e. 
Appropriate visits will be arranged. | 


NEW COMPANIES REGISTERED. 


Power-Gas Corporation, Limited (70,860).— This 
company was registered on July 16th, with a capital of £350,000 in 
£l shares (100, 000 deferred), to acquire any patents and rights 
relating to the production of fuel, gas, sulphate of ammonia and 
other bye products, to adopt agreements /1) with Dr. L. Mond, and 
(2) with E. J. Duff and the United Alkali Company, Limited, to 
maaufacture, produce and recover from coal, slack, dross, town and 
other refuse and fuel of all kinds gas, ammonia, sulphate of 


- ammonia and other bye-producte, to sell and supply the same, and 


to carry on the business of chemical manufacturers, electricians, 
mechanical engineers, suppliers of electricity and gas for light, heat 
and power, manufacturers of coke, briquettes, coal tar, pitch 
and asphaltum, &c. ‘The first subscribers (each with one ordinary 
sbare) are :—H. W. Brown, 63, Mackeuzie Road, Beckenham, clerk; 
J. A. Fuller, 50, Chatterton Road, N., clerk; E. S. Harper, 76, 
Oliphant Street, Queen's Park, W., clerk; A. J. W.' Lawson, 43, 
Forest Drive West, Leytonstone, secretary; P. M. Cullen, 37, 
Seymour Road, Horasey, N. gentleman; F. H. Riches, Alberstoke, 
44, Shenley Road, S.E., clerk; and E. T. Church, 2, Kepler Road, 
S.W., clerk. Minimum cash subscription, 75,00U shares. ‘The 
number of directors is not to be less than five nor more than 15; 
first are to be appointed by the subscribers, subject to the rights of 
Brunner, Mond & Co., Limited, Dr. L. Mond, the United Alkali 
Company, Limited, and E. J. Duff to nominate one director each so 
long as they each hold 2,000 shares (provided that Dr. L. Mond and 
E. J. Duff may not exercise such right while they are themselves 
directors); qualification, £500; remuneration, £3,500 per annum 
and a share in the profits divisible. 


Ferranti. Limited (70,568). — This company was 
registered ou July 17th, with a capital of £400,000 in £1 shares’ 
(2. 0,000 6 per cent. cumulative preference), to acquire, continue, 
and extend the business formerly carried on as a private company 
by S. Z. de Ferranti, Limited, at Hollinwood, Lancs., to acquire any 
other electrical, mechanical or general engineering businesses or any 
patents relating toelectricity,and to carry on the business of electrical, 
manufacturing and general engineers, contractors for the erection of 
central stations for the supply of electricity for motive and other 
purposes, and workers of such stations, constructors’ of railways 
tramway and watcrways, brick, cement and concrete manufacturers, 
stone quarriers, &c. The first subscribers are: —S. Z. de Ferranti, 
Lyndhurst Road, Hampstead, engineer, 1,000 shares; A. B. Ander- 
son, 75, Promenade, Southport, accountant, 1,000 shares; C. Day 
Grove House, New Moston, engineer, 1,000 shares; G. del Rivo, 
Boscombe, Liverpool Road, Birkdale, engineer, 1,000 shares; A. E. 
Hadley, 15, Belgrave Crescent, Eccles, engineer, 1,000 shares ; 
W. D. Davidson, 40, Parkfield Road, New Maston, Manchester, 
secretary to S. Z. de Ferranti, Limited, 1 share; and H. V. Ash- 
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worth, 33, Belgrave Road, New Moston, Manchester, chief clerk to 
S. Z. de Ferranti, Limited, 1 share. Minimum cash subscription, 
£60,000. The number of directors is not to be less than two nor 
more than five; the first are S. Z. de Ferranti, A. B. Anderson, 
C. Day, G. del Rivo, and A. E. Hadley; qualification, £1,000; 
remuneration as fixed by the company. Registered office, Hollin- 
wood, Lancs. 


Traction and Power Securities, Limited (70,921).— 
This company was registered on July 27th, with a capital of 
£1,000,000 in £10 shares, to acquire and hold shares, stocks, deben- 
tures, debenture stock, bonds, obligations, warrants, certificates of 
indebtedness and securities issued or guaranteed by any company 
constituted or carrying on business in the United Kingdom, or any 
Colony, dependency or possession thereof, or in any foreien 
country, or by any Government, sovereign ruler, commissioners, 
public bodies or authorities, to deal with and turn to account any 
securities, and to carry on the business of bankers, capitalists, 
financiers, concessionnaires and merchants, and any financial, com- 
mercial, trading and other operations and businesses except the 
issuing of policies of assurance on human life. The first sub- 
scribers (each with one share) are :—L. H. Grundy, 9, Southwood 
Mansions, Highgate, solicitor; J. W. Paget, 48, Arbour Square, 
Stepney, E., shorthand writer; J. W. Ward, 14, Marney Road, 
Clapham Common, S. E., gentleman ; J. F. Cooke, 45, Rymer Road, 
Addiscombe, clerk ; W. H. Fay, 21, Seymour Place, S. W., shorthand 
writer; F. C. Booker, 47, Princess Road, Oxford Road, Kilburn, 
N. W., clerk; and M. Dewey, Carisbrooke, Finsbury Park, N., 
solicitor. No initial public issue. The number of directors is not 
to be less than three nor more than seven; the first are George 
Westinghouse, Joseph H. Lukach atd Constantine W. Benson; 
qualification, £100; remuneration, £1,500 per annum, divisible. 
Registered office, Westinghouse Building, 2, Norfolk Street, W.C. 


Witting Bros., Electrical Engineers, Limited 
(71,038). — This company was registered on August 1st, with a capital 
of £40,000 in £20 shares, to adopt an agreement with Witting Bros., 
Limited, to carry on the business of electrical aud general engi- 
neers, contractors and manufacturers of and dealers in electrical and 
other machinery and articles to or in relation to which electrical 
power or electrical process of any kind may be applied or used, and 
to acquire and turn to account any patents, inventions and the like. 


The first subscribers (each with one share) are:—S. C. Witting, - 


Hollingbury Copse, Vatcham, Sussex, merchant: L. Wiese, 4, 
Whitehall Court, S.W., merchant; G. H. Cornelsen, 16, Rue St. 
Mare, Paris, merchant (by his attorney, S. C. Witting); A. C. 
Eborall, 4, Aynhoe Mansions, Brook Green, W., engineer (by bis 
attorney, S. C. Witting); II. R. Witting, 19, Mill Hill Road, Acton, 
W., clerk; E. E. Tasker 3, Cumberland Terrace, Lloyd Square, 
W.C., engineer ; and T. R. D. Kenny, 13, Marnock Road, Crofton 
Park, London. No initial public issue. The number of directors 
is not to be less than two ror more than seven; the first are S. G. 
Witting, F. Charles and L. Wiese ; qualitication, 50 shares. 


Liverpool Electric Cable Company. Limited (71,099). 
This company was registered on August 10th, with a capital of 
£10,000 in £1 shares, to adopt and carry into effect an agreement 
with Robert Taylor, and to carry on the business of manufacturers 
of and dealers in wires, cables, and lines of all kinds, electricians 
and manufacturers of and dealers in apparatus and things required 
for or capable of being used in connection with the generation, dis- 
tribution, supply, accumulation and employment of electricity. 
The first subscribers (each with one share) are :— J. M. Wood, 21, 
Water Street, Liverpool, merchant; R. Taylor, 739, Chester Road, 
Stretford, near Manchester, electrical engineer; H. G. Tippet, 292, 
Vauxhall Road, Liverpool, rubber manufacturer; C. S. Watson, 5, 
Chapel Street, Liverpool, merchant; S. Harrison Follin, 90, Burleigh 
Road, Liverpool, gentleman; P. Lace, 19, Parktield Drive, Liscard, 
manager; and C. Collins, 34, Castle Street, Liverpool, solicitor. No 
initial public issue. The number of directors is not to be less than 
three nor more than five ; the first are G. Jaeger, J. M. Wood, and 
R. Taylor; qualification, £200 ; remuneration as fixed by the com- 
pany. Registered office, 292, Vauxhall Hoad, Liverpool. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Metropolitan Electric Supply Company. Limited 
(25,395).— This company’s annual return was filed on April 11th, 
when 98,775 shares were taken up out of a nominal capital of 
£1,000,000 in 100,000 shares of £10 each. £10 has been called up 
on each of 82,968, and £7 10s. on each of 13,775 snares, resulting 
in the receipt of £932,992 10s. £20,320 considered as paid on 2,032 
shares. Mortgages and charges, £470,000. 


Oldham, Ashton and Hyde Electric Tramway, 
Limited (55,318).—This company’s annual return was filed on May 
3rd, when 4,000 ordinary and 4,000 preference shares were taken up 
out of a nominal capital of £100,000 in 5,000 ordinary, and 5,000 
preference shares of £10 each. £10 has been called up on each 
share, resulting in the receipt of £80,000. Mortgages and cbarges— 
£40,000. 


CITY NOTES. 


Waterloo and City Railway Company. 


LiguT.-Cor. CAMPBELL presided on 8th inst. over the fifteenth 
half-yearly meeting of the above company held at Waterloo Station 
and, in moving the adoption of the report, said the authorised 
capital was £720,000, and of that £599,000 had been created 
namely, £540,000 ordinary stock and £59,000 debenture stock. 
£599,184 had been expended on capital, including £4,392 during 
the past half-year, £732 had been spent on electric pumps, and 
£3,657 had been paid to the contractors for the electrical equip- 
ment. The total expenditure to the present time was well within 
the original capital powers, and they still had £112,482 available 
to mect any future expenditure. In account No. 7 they put 
down £15,000 for future expenditure, but that was a 
mere estimate, and they did not know at the present 
time whether they might be called upon for anything. 
On the credit side of the revenue account, they would see that the 
passenger fares during the past half-year amounted to £16,429, as 
against £14,357 in the corresponding period of 1900. Government 
duty was more in consequence (£328, as against £287), making the 
net amount £16,101, as compared with £14,070, or an advance of 
over £2,C00. The board considered this satisfactory, and hoped 
the shareholders would, too. Rents were more by £150 (£213, as 
against £63), and transfer fees were the same, £10. "These figures 
together gave the total of £16,325 on credit side of the account. 
On the other side the working expenses during the past six months 
were £5,037, as against £7,773, or an increase of £1,200, but the 
ratio of expenses to receipts was a little less—54 78 per cent. as 
against 55 per cent. As a matter of fact, the actual working 
expenses for the half-year ending June 30th, 1900, were 49.445 
and if the figure of £5,937 (actual working expenses for the past 
balf-year) was compared with it, it would be seen tbat there had 
really been a saving of £500. The figure of £7,773 was shown in 
the accounts for the half-year to June, 1900, because, under the 
working agreement, the South-Western Company were not entitled 
to more than 55 per cent, although the actual working expenses 
might exceed tbat amount. The difference between the receipts 
and the expenses was not sufficient to pay a dividend at the rate of 
3 per cent. on the ordinary and borrowed capital, and the deficiency 
(£1,567 on this occasion) was again made up by the working com- 
pany under their agreement. This made £7,370 retained by the 
South-Western Company, and if to this they add £263 for general 
charges, there remained a balance of £&691 to be carried to the net 
revenue account. With regard to net revenue account, it began 
with a balance of £76 brought from the preceding half-year. Then 
they bad the figure of £8,691 just mentioned, also £5 for bankers 
and general interest and £641 rent charge, payable by the 
South-Western Company in respect of the generating station, 
making in all £9,415 on the credit side of this account. 
On the debit side they had interest on debenture stock, £844, 
rent charge payable for the terminal station at Waterloo £378, and 
balance available for dividend £8,192. A dividend of 3 per cent. 
on the ordinary stock would absorb £8,100, and this would leave 
£92 to be carried to the next half-year. The number of passengers 
carried in the past balf-year showed an increase of 265,325 over 
the corresponding period of 1900, and the season ticket holders had 
increased by 146. ‘There had been an unbroken line of increases 
since the opening of the line, and although they could wish to 
sce the increases greater, they were not on the whole disap- 
pointed. 

Sir CHARLES ScoTTER seconded the motion. 

Replying to questions, the CHAIRMAN said that year after year 
they did all they could to reduce expenses, but they could not com- 
pare their line with the Central London Railway. On their line 
there were only two terminal stations, and they had a further dis- 
advantage of having to deal with a severe gradient. 

The report was adopted. 


British Electric Transformer Manufacturing 
Company. 


THE report for the year ended June 30th last, to be presented to 
the meeting on the 21st inst, states that the business continues to 
show a satisfactory and steady rate of increase. After paying all 
manufacturing costs and expenses of administration, and providing 
for repairs and depreciation, there remains a net profit of £6,658, 
which, with the amount brought forward, makes a total available 
balance of £8,460. The board proposes a dividend at the rate of 
10 per cent. per annum (one-half of which was paid as an interim 
dividend on February 4th last) for the year, to place to reserve fund 
£2,500, and to carry forward £1,960. The directors point out that, 
while the capital upon which the dividend is paid has been doubled 
during the year owing to the vendors' shares now ranking for divi- 
dend, the rate of divideud has not been reduced from that paid last 
year. The board has granted a license to the Union Elektricitats 
Gesellschaft, of Berlin, to manufacture transformers in accordance 
with their letters patent in Germany. 


British Electric Traction Company. 
THE directors have declared the dividend on the 6 per cent. pre- 
ference share capitalifor the half-year to the 15th inst, 
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Baker Street and Waterloo Railway Company. 


Tue report of the directors for the half-year ended June 30th 
last, submitted to the meeting held yesterday, states that the 
capital expenditure during the half-year amounts to £276,851. Of 
this £146,208 has been spent on land, the principal item being the 
cost of the Indigent Blind School, the site of the depot and 
generating station. Negotiations are still proceeding for the 
transfer of the contracts from the liquidators of the London and 
The sub-contractors 
are still proceeding with the works, the most important being the 
second tunnel under the river, which is making good progress. 


The engineers advise that, having regard to recent improvements in ' 


electrical traction, there will be no difficulty in fulülling the con- 
ditions shadowed forth in the interim report of Lord Rayleigh's 
committee, and that the railway can and will be worked so as to 
avoid any objectionable vibration. The engineers report that the 
western tunnel between the river shaft and Waterloo has been 
extended to York Road, where it joins the large station tunnel at 
Waterloo. A length of 20 yards of that tunnel has been constructed, 
and the tunnel face is within the London and South-Western Com- 
pany's property. The driving of the eastern tunnel, between the 
river shaft and Waterloo, was commenced on May 15thlast. It has 
now reached a point 90 yards south of the shaft, the face being 
partly in clay and partly in ballast, air pressure having been used 
since June 24th. Northwards, the gap existing in the eastern tunnel 
between Charing Cross and the Haymarket has been filled up. "This 
tunnel is now complete, together with its large station tunnels 
between the river shaft and a point in Regent Street, just north of 
the junction of Conduit Street. The western tunnel was stopped 
on May 4th at à point in Regent Street, 107 yards north of Vigo 
Street, Between that point and Waterloo this tunnelis also com- 
plete, with the exception of the enlargement required for the 
station tunnel at the Victoria Embankment. In accordance with 
the instractions of the directors that the work should be confined 
to the part of the line south of Oxford Street, the tunnels being 
driven southwards from Baker Street Station were stopped on May 
4th last. The western tunnel had then reached a point in Portland 
Place, 154 yards sonth of Park Crescent, and the eastern tunnel a 
point in Regent's Park, 80 yards from the north side of Park Square. 
With regard to the station works at Waterloo, the two lift shafts 
and the stair shaft have all been sunk to the full depth, and pre- 
parations are being made to construct the passages from the shafts 
to the tunnels. At the surface the lift chamber has been walled in 
and is ready to receive the iron flooring above it as soon as delivered 
by the makers, At Piccadilly the station works remain as last 
reported—namely, the passages from the tunnels are complete as 
far as the shafts, but have not vet been continued round them. At 
Oxford Street, the adjoining property on the west of the site has 
been underpinned, the remaining house is being pulled down, when 
the sinking of the 18 ft. stair shaft will be proceeded with. 


Marconi's Wireless Telegraph Company. 


Tux directors have issued a circular to shareholders in which they 
say that the development of Mr. Marconi's inventions is, in their 
opinion, making excellent progress, although they do not consider 
it desirable to publish particulars for the present. Additional 
expenditure is now required to further the business, to provide for 
which the directors have resolved to make a further issue of capital, 
&ud they now offer the shareholders pro rata to their respective 
holding, 40,000 shares of £2 each on the terms of the enclosed 
conditional allotment. Messrs. Leonard Clow & Co., representing a 
financial group including some of the directors, have, in the mean- 
time, agreed to provide the company with a sum of £30,000 on 
loan at 5 per cent. interest per annum, in further consideration of 
which the group has received the right to call for the allotment on 
or before December 31st, 1902, of such shares as may not have been 
accepted by the shareholders as follows: — (1) In the event of the 
total number of shares taken being less than 20,000 on the 
difference between such number and 20,000 at £2 per share, and 
on the remaining 20,000 shares at £2 10s. per share; ard (2) in 
the event of the total number of the shares so taken being 20,000 
or more, on the balance of the 40,000 shares at £2 10s. per share. 


British Columbia Electric Railway Company. 


Tae fifth ordinary general meeting was held at Cannon Street 


Hotel on Monday, Mr. J. Horne-Payne, K.C., presiding (in the 
absence of Mr. R. M. Horne-Payne, the chairman, in British 
Columbia). In moving the adoption of the report, he said that the 

congratulated the shareholders on the great prosperity of the 
company. He compared the condition of affairs to-day with their 
position 23 years ago, showing the great advance that bad been 
made. The gross earnings for the past year were £102,435, or 
£27,235 more than in 1898, an increase of 36°19 per cent. The net 
earnings showed results not less favourable. In 1898, when they 
invited shareholders to bring in new capital, they were £27,870; 
for the year that had just expired the net earnings were £41,092, or 
an increase of £13,212, or 47:4 per cent. That progress had involved 
an inevitable increase of capital. In a business such as theirs, with a 
Prosperous and constantly growing lighting and traflic, they had to 
be continually finding new capital. The capital expenditure was 
shown in detail in the report, and included £52,415 for lighting 
extensions, The larger that item was the better they were 


pleased. Every success in lighting meant an increase in 
net revenue. There was an outlay of about 17s. per lamp 
upon which they were continually earning a retura. There jwas 
also the item of the new power house for supplying energy to meet 
the new demands, and the new machinery, boilers, and rolling 
stock, the last mentioned to cope with the growing traffic. The 
board had to be very careful with reference to the demands for 
fresh capital expenditure however unavoidable, aud they might 
find it advisable in future to recommend ordinary shareholders to 
reserve their large cash earnings to moet that expenditure. 

The report was adopted, and resolutions declaring dividends, 
re-electing directors aud auditors, and thanking the directors, were 
also passed. 


The Central London Railway. 


Tue twelfth half-yearly general meeting of the shareholders of this 
company was held on 8th inst. at the Holborn Restaurant, Sir Henry 
Oakley, the chairman, presiding. 

Before moving the adoption of the report, the CHatRMAN briefly 
commented upon the loss his Majesty the King had sustained with 
the death of the late Empress Frederic. Turning to the report, he 
mentioned that the company had now 2,800 proprietors on its books 
as against 2,568 last December, an increase of 232. He thought 
they could now fairly say that they had made a start in the business 
of the line. That was the first time they had met after a full six 
months’ working, and it was hoped that the results would be con- 
sidered satisfactory. ‘lhe report set out fully and clearly the 
principal incidents of the half-year. Dealing with the capital 
account, he stated that the total had not been altered excepting 
by the issue of the debenture bonds to the contractors, and a small 
proportion of £81,000 on behalf of the company, which were sold at 
a satisfactory price. The expenses for the half-year had been com- 
paratively trifling. They had now come to tbe end of the heavy 
expenditure, which was the construction of the railway, but so far 
as the completion of the contract was concerned, they hoped that 
would be wound up before they met again. There still remained 
some liabilities, but none of a serious nature. Ou the whole he 
thought they had sufficient capital to enable them to carry out all 
the work they had in hand. It was deemed advisable to 
extend their boiler works at Shepherd's Bush in order to 
ensure a constant supply, because they were obliged from time to 
time to put aside some boilers, and therefore it was a matter of 
safety for the continuance of the working of the railway to provide 
more boilers in case of contingencies. During the half-year they had 
earned £164,823, including £4,100 from sundry items. This was 
sufficient, after deduction of working expenses, to pay a 4 per cent. 
dividend on the whole of the share capital, but the deferred share- 
holders would not receive their dividend until the end of the year's 
working, according to the company’s Acts. But, taking that into 
account, there was a balance left to be carried forward of £8,483, 
which was practically £5,000 more than in last December. They 
had carried in the past six months 20,385,739 passengers, of whom 
2,190,000 were workmen, carried at half-price. Those workmen 
were not located in any particular district on the line, but there 
were as many to the City as from the City. Those who watched 
railway returns could estimate how successful and fortunate the 
company had been when he stated that the earnings were rather 
more than £950 per mile per week. Railways were generally 
considered to do well if they earned from £120 to £140 per mile 
per week, but although the fares of the Central London Railway 
were so low, the concentration of their traffic was so large that their 
business yielded over £950 on every mile they possessed, which was 
very gratifying, especially when they considered the possibilities 
of the future. He would just mention one incident of recent 
occurrence which had been of great beuefit to the railway, 
which was the service of trams which had been started from 
Shepherd’s Bush to Kew, Ealing, Ac:on and Hounslow, and 
other places. In the week ending April lst the railway 
was carrying 130,000 passengers per week to and from Shepherd's 
Bush, aud now they carried 161,000, which showed what the practical 
development of the suburban traffic had brought to their railway, there 
being no less than 5,000 additional passengers per day. The work- 
ing expenses for the half-year were 54 per cent. of the reccipts; 
they were 58 per cent. during the first five months of the working 
of the line, and about 4 per cent. of those expenses were due to the 
cost of supplying and maintaining the lifts. They had made 
arrangements for the letting of the upper part of three of their 11 
stations, which should prove a good source of income. In order to 
provide against any contingencies, the board thought it was advis- 
able to have a reserve for that purpose, and that the balance which 
they were carrying forward of £8,000 would form a nucleus of such 
a fund; but before doing anything further in the matter, it was 
thought advisable to get further experience as to what the wear and 
tear of the line might be. The company’s Bill which had been 
deposited in Parliament was, in consequence of the influx of Bills 
of underground railways, referred to a Joint Committee of both 
Houses to consider and to examine the merits, proposed routes, and 
particularly with a view of harmonising one with the other, so that 
the metropolis might be properly served. The Bill had been divided 
into two parts, the first being in regard to loop lines, and the second 
for raising further capital of £150,000, and the acquisition of a 
piece of land for the construction of additional lifts at Shepherd's 
Bush station. This latter Bill was unopposed, but the first 
one with regard to loop lines would not be proceeded with this 
session, and he thought the decision of the Joint Committee hung 
on the question of vibration. A committce of scientists had becn 
appointed by the Board of Trade to inquire into the complaints 
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made with respect to the vibration, and the board had given the 
committee every facility for making experiments, and undertook to 
make certain experiments themselves in order to see if they could 
by some modification in the working of the engines so lessen the 
vibration as to make it innocuous. They were now running over 
their line a modified engine which bade fair to settle the question. 
Another experiment was to be made by what was called the 
multiple-motor system, by which the weight of the engine would 
be divided over the carriages so as to lessen the impact between the 


‘wheels and rails when the train was running. He could not say 


anything definite at present as to this experiment, nor was he able 
to say whether the committee would be satisfied with the improve- 
ment in their engines, because it had not been before them. He 
could, however, tell them that the company's engiuecr had given it 
as his opinion that the modification would so lessen the vibration 
that they might dismiss from their minds any further anxicty on 
the subject. In conclusion, he stated that the board were quite 
satisfied with the progress of the railway. ‘here had been no 
serious breakdown since the opening of the line, and also, thanks 
to their staff, very few complaints had been made. 

Lord CoLvILLE or CuLtoss seconded the motion, and the report 
was adopted. 


Blackpool and Fleetwood Tramroad Company.— 
The report of the directors for the half-vear ended June 30th last, 
to be submitted to the meeting to be held on 22nd inst. in Man- 
chester, states that including the sum brought forward, the balance 
of profit, after providing for debenture interest, is £3,557, and the 
directors recommend a dividend at the rate of £4 per cent. per 
annum, which will absorb £3.000, and writing off a sum of £500 to 
depreciation reserve, leaving a balance of £57 to be carried forward. 
The number of passer. gers carried during the half-year was 618.509. 
The receipts from all sources amounted f» £10,183. 


City of London Electric Lighting Company.—The 
report of the directors states that the gross revenue for the past 
half-year shows an increase of £25,572, as compared with the corre- 
sponding period in 1900, while the net revenue is estimated at not 
less than £50.000 for the six months, as compared with £19,558 a 
vear ago. New customers are increasing, despite competition, and 
the number of lamps in use shows an advance. 


Meetings.— The meetings of the National Telephone 
Company, and the Baker Street and Waterloo Railway Company, 
were held yesterday afternoon, and will be reported in these columns 
next week. Our account of the Liverpool Overhead Railway Com- 
pany meeting is also unavoidably held over. 


Imperial Tramways Company,—The directors have 
declared an interim dividend for the half-year ending June 30th at 
the rate of 84 per cent. per annum. The interim dividend for the 
corresponding period of last year was at the rate of 74 per cent. 
per annum. 


Dover Electricity Supply Company. — Mr. II. Hobday 
has been elected a director to fill the vacancy created by the death 
of Mr. C. W. Bagshawe. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending August 
9th were £524; corresponding week last year, 4497: increase, 427. Total 
to date, £15,316, corresponding period last year, £14,013; increase, £1,303, 
Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
August 10th were £2,143; corresponding week last year, £1,904; increase, 
£230. Total to date, £7,654; corresponding period last year, £7,757; 
decrease, £103 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
August 9th were £3,373; correrponding period last year (Bank Holiday 
week), £4,061; decrease, 4088. 


Cental London Railway.—The receipts for the week ending August 10th were 
£5,425; corresponding week last year, 45.048: Increase, 4782. Total 
receipts from July lst (6 weeks), 435,902. Miles open, 6. 


City and South London Railway.—The receipts for the week ending August 
llth were £1,751; corresponding week last year, £1,555; increase, 4226. 
Total to date, £11,049; corresponding period Jast year, £9,001; increase, 
42,048. Miles open, 44. 


Dover Corporation Tramways.—The receipts for the week ending August 
10th were £373 198. fid.; corresponding weck last year, £316 18s. 104d. ; 
increase, £57 Os. 7d. Total to date, £6,606 15s. lld.; corresponding pericd 
last year, £6,156 3s. 104d.; increase, £450 12s. (4d. Miles of track open, g. 
Car miles run, 1901, 5,151; 1900, 5,201. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts forthe week ending Argust 
9th were as follows: D. U. T. Co., electric cars, £4,426 lis. d.; D. S. D. Co., 
electric cars, £1,361 12s. 2d.; total, £6,789 11s. 10d.: corresponding period last 
year D. U. . Co., electric cars, 43, 729 7s. 5d.; ditto, horse cars, 428 &s. 6d. ; 
D. S. D. Co, electric cars, £199 1s, (d.; total, £4,766 17s. 5d.; increase, 
£1,031 14s. 5d.; aggregate to date, £ 0,030 12s. Od.; aggregate to dnte last 
year, 42, 678 Xa, lld.; increase, £1,957 3s. ld. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year, Dank Holiday 1900 and 1901. 


Glasgow Corporation Tramways.— For week ending August lOth, the drawings 
amounted to £12,041 17s. Gd , compared with £5,726 138. 7J. for corresponding 
period last year. 


Liverpool Corporation 'Trams.— The returns for the fortnight ended August 3rd 
show rece»p:s, £19,428: an incrense of 41.718. Passengers carried, 4,157,513; 
an inercuse of 786,552. 345 vehicles in use, including 6 horse omnibuses. 
Mileage, 440, 213; in increase of 87,773. 


Liverpool Overhead Railway.—The receipts for the week ending August 11th were 
£1,917; corresponding week last year, £1,t76; increase, £41. Total from 
July Ist to date, £10,572; corresponding period last year, £10,875; increase 
4197. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
Tux smart rally tbat has taken place in the price of Consols this 
week comes as a shaft of light into the gloom. With the quota 
tion for Goschens grovelling in the vicinity of 92, investment 
markets waxed dull beyond description, but now ttat the Funds 
have advanced to the still lowly altitude of 944 a better tone has 
sprung up in every department. Lord Kitchener's "record han)” 
encouraged the cheerfuller feeiing, and a slight accession of general 


business is helping to make the Stock Exchange as sprightly as a 


political garden-party. The hardier tone finds reflection in our 
lists, but beyond the aciual alterations in prices, there is a consider- 
ably stronger under-current for many of those securities which are 
nominally uochanged. 

The railway market again demauds first attention, from the 
activity prevailing in Metropolitan and Metropolitan District 
issues ; the Consolidated Stock of the former company is as high as 
82, upon persistent reports as to a chauge in the control of the liue 
Metropolitan District fails to rise much over 29, tlie present middle 
price. Central London stocks continue in demand, our favourite 
Preferred being a point higher, while the Ordinary has risen two. 
The Deferred, strange to say, fell one, upon more mature considera- 
tion as to the warning contained in the auditors report, to which 
we directed attention last weck. Waterloo and City stock at 921 is 
higher, the meeting baving brought in supporters. The company is 
working at the comparatively cheap rate of 54°78 per cent. Taking 
the railways of Great Britain as a whole, the ratio of expenses to 
receipts for the past half-year is the enormously high ore of 64 per 
cent. 

City and South London stays at 53, and we presume that the new 
block of 5 per cent. Preference stuck has now been thoroughly 
digested. We wonder how many stockholders tbere are who had 
option of applying for this somewhat attractive investment at 1121, 
the price at which the stock was allotted to certain people. We 
understand that £50,000 out of the authorised amount of £150,000 
has been placed. It is worth noticing that the City and South 
London 5 per cent. Preference stock of 1891 is quoted at 1314, the 
1896 stock of the same class being six points lower at 1251. The 
company's 4 per cent. Debenture is worth about 114. Central 
London 4 per ceut. Debenture is 1153 fcr the fully-paid provisional 
certificates, and in normal times would certainly be considered 
cheap at 120. But then, times are not yet normal. 

In the traction department the issue of the Blackpool and Fleet. 
wood tramroad report has hardly altered the price of the shares, which 
keep at 14}, although the company still shows a sad falling off from 
the results it attained up to the end of 1519. The document is no 
particularly good advertisement for the Blackpool Electric Tram- 
ways (South) Limited, the lists for which were supposed to close 
last Monday. Stock Exchange gossip says that those unwary oues 
who applied for shares were rapidly furnished with allotment letters. 
Needless to say, there is no market in the“ securities.“ The clec- 
tric tramway department is good, without any sensational develop- 
ment, Anglo-Argentines being 4, British Columbia 62, Calcutta trams 
and Dublin United 12. London United Debenture at 106 is un- 
altered. Shareholders in light railway undertakings chuckled to 
hear Lord Stalbridge at the London and North-Western meeting on 
Tuesday, when he confessed that even this premier line was feeling 
the competition of tubes and such like in the receipts from suburban 
traffic. 

It is quite a treat to have a hopeful report from the City of 
London Electric Lighting Company to deal with, after the state- 
ments of the last few years, breathing alternate indignation and 
chastened resignation. The company’s present report is really pro- 
gressive, and the competition of the Charing Cross and City not- 
withstanding, there does seem some hope that the City of London is 
entering upon a fairer era of prosperity, wbich it certainly deserves. 
The Preference shares, however, are dull at 12, and the Ordinary 
hold fast by 81. Metropolitan 44 per cent. Debenture has moved 
up a point. i 

In the telegraph market, Anglo “A” is weak upon pressure to 
sell by tired bulls of the stock. The price, after being 10 for most 
of the week, drooped to 9} on contango days. Eastern varieties 
are better in several directions, the pre-Ordinary receiving most 
support. Eastern Ordinary is a little harder, despite Mr. Henniker 
Heaton's attack upon the company during the second reading of 
the Pacific Cable Bill in the House of Commons. West India and 
Panama shares are droopy, and Chili Telephones are weak, 
although the report was very satisfactory. Nationals, on the other 


hand, display considerable vitality. All the old talk of negotia- 
tions with the Government is being revived, aud the effect of the 
pourparlers is already discounted to the extent of half-a-soverciga, 
which Nationals bave added to their price this week. Coustruction 
shares are good, both Henley's and Callender's improving 10s. cach 
in the Ordinary issues, 
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Business done 


Closing . Closing «n 
or Dividends for ns week onded 
cm NAME, sare t yim E bp Mo. Aug, 1 
5 1998, | 1899. 1900. Highest, | Lowest 
,900 | African Direct Telegraph, 4 Y Debs. és 100 .. | 98 —101 xd} 98 —101 xd ie 
119,700 Amason Telegraph 6 9 Debs., o 1 to 1,250 Red. 100 e. | 78 — 83 78 — 88 jen s. 
899,700! Anglo-American Telegraph i sus , Btock| £3 98. 73/6 | 25 52 — 55 xd] 52 — 55 xd| 514] ... 
8,088,540 Do. do. Deferred ee. ee Stock|18s. a 78. 58. | 9¥— 10} | 9j— 10 9| 9 
44,000 | Chili Telephone, Nos. 1 to 44,000 ... 5 9 y 4 & 5 | 832— 42 32— 41 s ee 
13988'9008 Commercial Cable . $100 8 8 we 175 —185 175 —185xd| ... 
1,589,4962 Do. do. Sterling 500 year 4 % Deb. Btock Red. Stock; ... ses .. 101 —103  |101 —103 . | 103 
16,000 Cuba Telegraph eee cen eos 10 8 7 % TD 63 — 73 6 — 7 eee 
6,000 Direct Spanish 105 c» 0 ese e ee e 10 10 eve E 144 — 153 = 154 
12,931 i ogra oe eee e 5 4 4 4 3 oo 4 — 4 one ses ` 
6,000 ' Do. do Cum. Pref. 5 mr) * TI 9 — 10 9 — 10 sot eee 
30,000: Do. Debs. 50 oes .. [99 —10395 xd|99 — 103 xd]... m 
60,7101 Direct United Btates Cable ... 20 | 38% | 34% | 34% | 103— 114 | 104— 114 es 
104,300? Direct West India Cable, 44 Reg. Deb. 100 - EA es 99 —102 xd| 99 —102 xd| ... T 
4,000,000 | Eastern Telegraph, ae : Stock 7 7 95, | 7 % 141 —146 142 —147 145 | 142 
1,826,888 A ru in Stock 100 sas Ns waa 92 — 95 94 — 97 95 941 
raa EE ee — mud Stock fia AN Stock] ... vus *. |110 —114 112 —116 id T 
,000 on, an egrap 10 | 7 7 7 132— 141 134 — 144 143 13 
920,000! D 4 % Deb, Stock Poa pi a m > 5 E. 110 —115 1110 —115 E dos 
an u can slograp 0 ö 
300,000 Do, 4% Beg. Mt. Debe i (Manritins Sub.) 1- 8000 25 | ... ae .. {100 —103% 100 —103% | ... - 
180,227 Globe Telegraph and Trust m e s. | 10 | 53 54% | 5196 | 102-- 10$xd| 101— 103 105% 103 
180,042 Do. do. 6 9, Pref. "T iss 10 | 6 se vo» | 14id--15]xd| 14$— 15ixd| 15,4| 14} 
150,000 Great Northern Telegraph, of Copenhagen 10 123 15 % | 31 — 33 31 — 33 ses iss 
7000 Halifax and Bermuda Gable, 44 % lst Mort . Debe., j 100 99 102 xd 99 —102 xa 
' = Nos. 1 to 1, 200, Red. * ni iB SE B 
100,000 London o-Brasilian Tele; b % Debs. ... .. | 100| ... ved *. 103 —106 103 — 106 
72,680 | Montevideo un m Limited, Nos. 1 to 72,680 ... T xx 21 is i— į 1— 
86,492 Do. do. 5 Pret., Nos. 1 to 86,492 1114 5 ies i— 1 2— 1 
690,000 | National Telephone, 1 to 590,000 eũnnnn .. „ 56 5 5% | 3ł}— 3h 32 — 4 1332 
15,000 Do. 6 % Cum. 1st Pref. .. : 10 | 6 6 6 11 — 13 11 — 13 " 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 13 m 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 4$— 48 43— 43 45 43, 
2,000,000 Do. 3i Deb. Stock Red. ' .. Stock 34 34195 | 31 89 — 92 | 89 — 92 902 | .. 
600,0007 Do. Deb. Stock Red. . | 100] ... DE 94 — 97 | 94 — 97 964 | 95 
l Oriental W Elec., Nos. 1 to 171,504, fully paid 115 „ 5 1 6 %| ğ— 1 í— 1 - iss 
100,000 Pacific and European Tel., 4 96 Guar. Debs., 1 to 1,000 ... | 100 | ... as .. | 99 —102 xd} 99 —102 xd 8 
11.899 Reuter's .. eee eee [I voo eee 8 5 % 5 % 5 % 7 — 8 7 —, eee . 
$381 | Submarine Cables Trnst ivo . es e 05 e | Cart! uae P .. 125 —180 125 —130 et , 
56,000 | United River Plate Telephone " 5 6 |7 € 5 — 5ixd| 5 — 5 » te 
10,006 Do. do 5 %, Cum. pref. Nos. 140,000! 5| .. ‘i ; 4$— bz xd 4$— bixd| .. a 
179,9471 Do. do, 5% De ba. Stock .. | .. 101 —104 xd/101 —104 UN 
000 | West African Telegraph, 5 Y Debs... 100 E 101 —104 100 —103 se S 
90,008 | West Coast of America, Nos. 1—30, 000 and 53 ,001—59, 008 24 | ... T — i— 11 á x 
1500000 Do. do. 495 Deks., 1—1 ,500 gua. by Bras. Bub. Tel. | 100 t 99 —102 | 99 —102 8 i 
207,930 | Western Telegra 1 Ltd., Nos. 1—207,930 .. vei oo | 10/,772517 5| . | 138—144 xd 139— 144 14,4} 13} 
75,0001 Do Debs. 2nd series, 1906 10004 | wee 101 —104 xd|101 —104 xd| ... A 
pH NT 4 Deb. peor Red. ..  ..|100| .. | .. | .. 100 —103 xd 100 —103 xd "n 
7 an 8 egrap | 10 2 | 893 8— § i— 14 i| .. 
94,563 do. do. 6 T Cum. 1st Pref... | 10 5— 6 4$— 53 
4,069 Do. do. do. Cum. 2nd Pref.... | 10 3— 5 3— 5 
80,0003 Do, do.. do. 5 x Debs., Nos. 1 to 1,800 | 100 101 —104 xdj101 —104 xd 
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19,661 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5/6%/6%/6%| 71— 81 | 7$— 83 
12,000 do. ki 7% Cum. Pref... | 5 e |o. | 81— 82 | 8à— 9 
D Charing Oro and Strand vis 4 Bupply sii 5 8 9 5 9 „ 9 — 10 9 — 10 
20,000 do. do. o. 43% Cum. is Ba) uus "d Bee 5)— 58 51— 5j 
"ed *Chelnea Electricity Bupply, Ord. 6:695, 6 7 537% | 541— 6 5i— 6 
Do. do. do. V Deb. Stock Red. Stock| .. | .. | 107 —110 107 —110 xd| ... 
am City of London Electric Lighting, Ord. 40,001—110, 579... | 10 6 * 147 o 8 — 9 8 — 9 84 
Do. 6 Oum. Pref., 1 to 40 10 6 P 67/625 |12 — 13 xd! 12 — 13 xd}... 
40000 Do. Deb. Stock, Scrip. (iss. at £115) all paid vee | e 120 —125 xd|120 —125 xd 
40,000 | County of Lond alas Prov. Elec. Ltg., Ord. 1—40,000 | 10 | ni | 4 5 4 7 | 81— 94 | 84— 93 8g 
20,000 D do, 6 % Pref., 401001 = 00.000 10,6% |6%16% |12 —13 12 — 13 12} 
300000 Do. ax Deb. Beck, Prov. Certs (al paid) Bd. e| e 103 —106 xd/103 —106 xd 105 | .. 
35500 Edm tins ler Corp. Ord. Shares 5 6 Y 6 * 7 75 | 69— 61 | 54— 6xd| 63 6 
Do. 6 % Cum. Pref, Wc viue i aee WP das I “BASE 36 51— 6xd| .. | .. 
10000 Do. do. 43 % let Mort. Deb. Stock. 100 ... | .. 103 —106 102 —105 xd 
21,000 Kensinston and Knighteb ridge Electric, Ocd. 5|... | oe |. 11 — 12 11 — 12xd| .. " 
19505 Do. do. 4 J Deb. Stock Stock C EUR umen 101 —104xd| ... | .. 
London Electric Bu 10 Corporation, Limi Ord.  ... 8 .. js eS 1j— 1 lj— 13 E 2 
4980 | Do. p" de no a e 565 OE M a E UN pr. D "po 
$50,000 Do. do. 4% 1st Mt. Db. Stock Rd. Stock 96 —100 | 96 —100 i 
85,000 N Bloctrio Bupply, 101 to 62,500 sas 10 5 % 5 E: n E: 13 — 14 | 13 — 14 132 
220,0007 44% First Mortgage Debenture © Btock 108 —111xd108 —111xd| .. 
360,000 84% Mort. Deb. Btock Red. . Stock.. . 94 — 97xd| 94 — 97 xa | 
6452 Notting Hill Electri ighting "v 10 6 * 7 7% 15 — 16 15 — 16 Kc 
40,000 St. James’s and Pall Mall Blectzic Light, Ord. 5 17100 143 He. 144— 15$xd pm 154xdj 15 
20,000 Do. do. 7 96 Pref., 20,081 to 40,080 | 5 7 7 7 8)1— 94 | 84— Oisd| .. 
18,0000 Do. Ado. 3j 95 Deb. BE nem e | 100 | .. | U. . | 97 —100 xd! 97 —100 xd)... 
12,000 | Smithfleld Market Elect. Suppl » Ord. COM IM ae ee ee) HE we" 
um E Do. do. Deb. m 105 ca ee 2 2 90 xd E 
! uth London Electrici Sup [TI] . 000 — $ 1 3 
79,900 | Westminster Electric city Bepply Ord., 101 to 80,000...  .. | 5 12 % 19 % 103 111— 12 | 114— 121 | 12 
E Wed. E ect do 1 : f share sega 7 eat. 
ee Dividends . i — . & Len consisting ef tater pe of ene yrar end the fires part vof ie Bex? R 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


8t sing - done 
Present | ook Dividends for Clo Closing Business 
NAME. or 
Issue. Share. the last three years. years RS Peerage 
t 1898 1899. 1900. Lowest 
20,000 | British Aluminium d Cum. Pref. ... ee „% 100 es e PE 7— 8 7 — Enn i 

300,0007 Do. do. 1st Mort. Deb. Stock Red. . Stock — 89 — 93 89 — 93 905 90 
45,000 | British Electric PR LA € - ses see | 10 6 * 8 E 9 %| 138— 144 | 132— 141 u NN 
50,000 Do. do. 6% Cum. Pref. ees 10 et 19 — 124 19 — 124 12 55 12} 
350,000! Do. do. 5 % Perpetual Debenture Stock ... |Stock .. 122 —125 122 —195 ss ‘a 
70,000 | British Insulated Wire Ord. MM d.. 5 15 5 * 20 E: 15 Y 10 — l1xd| 94- 104 | .. 
70,000 | Do. do. 6 J Cum Pre 4. . . 5 n | 6 — szxd 6 — 6h | 6] n 
50,00) |{Browett, Lindley & Co. (1893), Ord. ce. “pee eae BE ae MENT: E 1— 1 
50,000 a 6 % Cum. Pref. £1 6 95 ; igo. dd Es 
90,000 | Brush Elecl. Engine., Ord., 1 to 90,000 e] 2 5 7 6% .. | 1l1— 1H | 16— Y l 
90,000 Do. do. Ap 6% Pref., 1 to 90,000 2 6 S % 6 S % a | 2— 21 | 21— 98 B 
125000]| Do. erp. Deb. Stock. . Stock ., 103 —108 103 —108 : 
108,7107 Do. "A 4 pua 2nd Deb. Stock . Stock . 99 —102 99 —102 xa) o | a. 
30,000 | Callender's Cable Construction shares, Nos. 1—30, 000 5 15 %| 15 5 * 15 5 % 14 —15 144— 154 1413 143 
40,000 Do. do. 5% Cum. Pref. doles css 53— 6 5$— 6i 6 | 5 
90,0007 Do. do. 44 95 1st Mort. Deb. Stock Red .. |Stock| ... zs .. {107 —111 xd|107 —111 

1,969,200 | Central London Railway, Ord. Stock ee . [Stock] n. | se | se 99 — 102. 101 —104 | 104 | 994 

440,100 Do. do. 4% Pref. Stock „„ a [Stock] uu. a .. 1102 — 105 [103 106 | 1054 | 102 

440,102 Do. do. Det. do. (Stock! s. | ue .. [98 —100 [97-100 | 98 | .. 

855,000 | City and South London Railway ^ .. .. Stock 23 1$95 14% 52 — 54 xd| 52 — £4 xd 53 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 .. wf 0. <3 oe 54— 5 51— 53 H 
54,000 | Crompton & Co., Nos. 1 to 54,000 3| 69, 72%) 89 34— 4 81— 4 

100.0001 Do. 5 J 1st Mort. Reg. Debs., 1 to 900 of i 

, £100, and 901 to 11,000 of £50 red eS om [oos 100 —105 100 —105 xd 
99,261 | Edison & Swan, Utd. El. Lgt., A“ shares, £3 pd. 1 to 99,261 5 | 6% 6% 24%| 0— 3 |0— 4 
17,139 Do. do. do. A Shares, 01—017139 .. 5 6 J 6%| 24%| 14— 24 | 4- 23 : 

944.023 Do. do. do. 495 Deb. Stock Red .. 100 .. | we 80 — 85 | 80 — 85 xd 8 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certe. -all pd. 1oo .. | 85 — 90 | 85 — 90 : 
112,100 | Electric Construction, lto 112,100 ... „ 6 * 6 * 14— 2 li— 2 al | 
25,000 | Do. do. 7 Cum. Pref., 1 to 25,000. 2 7 $ xe | „„ 99 109) 33 zu M 

182, 500 Do. do. Perp. 1st Mort. Deb. Stock 2. |Btock| ... "i .. | 98 —102 xd! 98 —102 xd 100] N 

18'000 dener aes Co. T 5 % Cum. Pref. ... fan 10 jis si 93— 10} 97— 10} 

150,000 do. 4 % Mort. Deb. esse [Stock] us] s. | 99 — 102 | 99 —102 M ae 
35,000 Ha (Ww. T) Telegraph Works, Or T ids 5 | 14 Y 15 Y 20 Y 15§— 164 16 — 17 163 | 164 
35,000 Do. do. 41 Y Pr - ive 5. bs 44%| 41% 51— 6 51— 6 T 
50,0007 Do. do. 44 Mort. a Stock... Stock es .. |103 —113 109 —113 Ji au 
50,000 India-Rubber, area perdi and Telegraph Works .. | 10 | 10 Y 10 . | 21 — 22 21 — 22 m aa 

300,0007 Do. do. do. 4 95 1st Mort. Deb... .. | 100 | . u^ * 101 —104 {101 —104 " E 
$7,500 ae * Railway, Ord. ... iu ..| 10 870 5 32 32% A 71 | 7Vib | u T 
10,000 |t Do. Pref., £10 paid ave ..| 10] 5 4— 134 | 13 — 133 ses ats 

8Rosling, Appleby ys Fynn 6 95 Cum. Pref. . ss ese ede.’ |. aie 6 9, 1: to 20/- | ... — Ln a 
97,950 | Telegraph Construction and Maintenance ... œ | 12115 9$ 15 [4 171 37 — 41 xd. 37 — 41 401 | 39 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 100 . .. 101 —104 xd'102 —105 " 


90, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 


5 8 %| 12 xi 12 J 104— 114 | 104— 113 


30,000 Do. . do. 5 % Om. Prt. Nos. 1 to 20,000... | o | | 64— 6 | Blee 8 0o ae: 
| 540, ,0007 Waterloo and City Railway, Ord. Stock T 100 3 399 3 3% 3 CA 90 — 93 91 — 94 | 93 924 
m "Quotations on Liverpool Stock Exchange. i Unless 8 stated all shares are are fully paid. § From Bradford Share List. cd 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY abd ires 


Consolidated Telephone Construction and Maintenanes, n 


Wi 13/6 paid. Oldham monton; eat Bde Electric n doy . 154—164. 
oom Birminghs 1011. 
National Electric * From Birmingham share List, em, Parker, £10 (fully paid), 163. på.), 

€ From Manchester Share List. Bank rate of discount 3à per cent. (June 6th, 1901). 
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CHEMICALS, &o. BU This week. Last week. Inc. or Deo. 

! E 

"os ee ee per owt. 5 / 57 os 
rap: a N ide oe ee per owt. 22J- / oo 
a „ Dxalio eO o. Per owi. 82/- B2/- me 
a v Sulphuric (4. sce .. peor owt. 5/6 5/6 és 
a Ammoniso, Bal per owt 89/- 89/- 5 
: Ammonia, Muriate (orystal) .. . es ton £88 10 d. 

Bl achin wäer T s per ton £7 £1 
a Bin Apr vernon eo .. per ton £15 215 M 
a Borax cm oe .. per ton £15 £15 ex 
a Bensole (90 J e. oe ce Per gal. j- q- x 
a, n» 50 J. ° ee per gal. 5/6 pos es 
a Copper Sulphate ee . per ton p EIS ae 
e Lend, Nitrate ee ee 585 on £ 5 
a „ Pe morer to per ton 42710 £27 10 js 
a a Methy lated 8 per gal. 2 30 ed 
a Naphiha, Solvent (00% at 160° O). per gal. 5 / T 
a Potash, Bichrommsit in casks.. per ib. y. E" fe 
a T tio (16/8096) .. per ton £35 £35 oe 
‘ " Bisulphete a .. per on zn 15 8 

Bhelise uede or. a4 V PO don. £4 10 44 10 s 

7 Balp bate of "Magn 8 26 os ss 

s Sulph, p en » . per ton 45 10 £5 10 a 

aop WE cree 210 15 210 15 K 

a 80d Cenni hive 70%) .. per e 9 28 $ 

Oryba nato, ossks .. per lb. 33d. Ad. i 
METALS. &o. 

lots.. per ton 224 £394 oe 

: Ajominium Wire, in te ton 191 £191 A 

vue M. in per ton 47610 £140| £75 to 8140| — -. 

p Bree imer | HE | ds : 
: Tube (brazed) T per ib f j 
to, e hiaai b de | B 
€ n : "ol. per Ib. 11d. IId. : 

brazed S per 


MARKET QUOTATIONS, Wednesday, August 14th. 
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METALS. &o, (continued.) 


. 
This week. Last week. Ino. or Deo. 


g Copper Sheet ee ese ee per ton £85 £85 * 
A i} | Ro d oe per ton £85 £85 
6 " (Eleotrolytic) Bars per ton £82 £83 T 
e " »" . per ton 290 £90 . 
é " T .. per ton £84 £84 
6 ši ao Wire per lb. 924. d. 
f Ebonite Rod . " T per lb. 2 fe: . 
7 ? Sheet ee ee per lb, 5 be} B/- 
n German Silver Wire T .. per lb. 5 1/5 
h Gutta-percha fine . ae .. per lb. 8/- 8 EL 
p India rubber, Para fine .. .. per Ib. | 8/6} to 3/8 | 3/6 to 3/7 ine. 
4 Iron, Charcoal Sheets per ton £18 £18 x 
4 , Pig (Cleveland warrants) . per ton 45/10 46/4 6d. deo 
4 n Fo 5 to sise per ton From £11 m £11 
i » Borap, ee per ton 50 / to 52/6 50/- to 52/6 
$ 4, Wire, 5 No. 8 .. per ton £10 10 
: Lead, English Ingot oo «= per ton { R Me £12 5 dec 
Bheet s . per ton £193 6 418 10 58. dec. 
: Manganin Wire No. 28 eo „44 per lb. 8 / Bj- . 
9g Mer ee . per bot. £9 £9 .*e 
d Mica ‘in original cases), smali . per Ib. 8d. to pd. 8d. to 9d ° 
» 99 98 medium per lb. 1/9 do 2/9 e 
» large . perlb.| 8/8 to 7/8 | 8/8 to 7/8 
P Phosphor Bronse, plain castin per lb. | 1/03 to 1/8 | 1/03 to ° 
p - rolled bars &r per lb. | 1/1 to 1/4 171 to 1/4 . 
p òi Wee per lb. m 1/8 | From 1 
o Platinum T" per os. £A 1 £41 ee 
p Silicium Bronze Wire per Ib. 103A. to 1/04 |103d. to 1/03 oe 
4 Btoel, Magnet, ad ng to desc'p' n per ton £15 to £40 T 
© Ca „ in bares ee 118 " Tar . 
g Tin, blook se e 0 . per ton 4119 en dee. 


£119 £121 
1/6 


[1] foil ae eo per Ib. 1/6 tł ve 
a wire, Nos. 1 to is per lb. 1/9 1/9 sá 
p White Anti - miotion Metals — 

" White Ant” brand . per ton £35 to £65 £85 to £65 
j Yarns, Cotton a, Bingle 10 101b. b'ndl's per Ib. , 884. oo 
ney eee Verb 5 
em p ee [] 0 . 
j : P Russian, 10 Ibs... per Ib. sha. 


j J ute, 180 lbs. rove 
Zino, Sh't. (Vielle Montagne bnd.) 


dis-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited 
a Messrs. G. Boor & Oo., Ltd 5 Juni & Shakspeare. Co. Ltd: | Quotations | ® Messrs, W. T. Glover & 00. Ltd. 
b The British Aluminium Uo. . Quotations A Messrs, Jackson & aby) * Messrs. P. 4 O00. Ltd. 
Quotations e Messrs. Bolton & Bons. supp 4 Mosere. Bolling & OP supplie : Mess, Johnson, May * 
en by | 4 Meurs. E. Genie & 00 j Messrs. Henry O. Yeo & Oo pen 
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716. 3.—ENp VIEW m 500-kw. GENERATOR. 


THE INTERNATIONAL 
ELECTRICAL ENGINEERING 
COMPANY'S DYNAMO. 


We illustrate herewith a dynamo which may 
possibly become well known in central station 
work, the International Electrical Engineering 
Company of Clun House, W.C., having recently 
received orders for similar machines from the 
Corporations of Hull, Dundee and Bristol, besides 
many private firma. 

Those who have seen the exhibit of the 
principal house'of this firm—Compagnie Inter- 
nationale d'Electricite, of Liége—at the late Paris 
Exhibition, or the machinery driving the Glasgow 
Herald press at the Glasgow Exhibition, will no 
doubt have particularly noticed the shapely lines 
which the Liége firm manage to work into their 
machines. There is no doubt that a neat and 
workmanlike appearance goes for something 
nowadays, and the company in question appear to 
have thoroughly appreciated the fact. Fig. 1 
shows a photo of the machine, and figs. 2 and 3 are 
cross-section and end view respectively of a 500-xw. 
550-volt traction generator for coupling direct to a 
Belliss high speed engine. Two bearings are 
fitted to this particular dynamo, as they were 
particularly fasked for, but as a rule the dynamos 
have one outside bearing, and the armature hub is 
extended for bolting direct to the engine fly- 
wheel. This is being done for the Dundee and 
Bristol dynamos. The armature is drum wound, 
the core being built up of annealed stampings 
of high magnetic quality which, before punching, 
are evenly insulated by a paper pasting machir e. 
Ample provision is made for ventilation, and the 
core is slotted on the exterior surface to receive 
the conductors, the slots being lined with built 
up mica insulation which the firm manufacture for 
themselves. The armature conductors are 
accurately shaped on formers, so as to be inter- 
changeable throughout, and when they are all in 
place they form a complete barrel wiading as 
shown in fig. 4. Fig. 5 shows the armature of a 
1,000-xw. machine under construction. 

The commutator is constructed of hard copper 
segments, insulated from each other by mica 
specially selected to wear down at an equal rate 
with the copper. The segments are buiit up 
under hydraulic pressure, and are held at the 
ends by V-shaped micanite rings. It will be 
noticed from fig. 2 that the supporting drum is 
attached direct to the armature—not keyed to the 
shaft, so that both armature and commutator can, 
if desired, be dismounted together, and there is 
no possibility of relative movement between the 
two. 

The brush rocker is said to be more than usually 
strong, with large bearing surfaces to the rocker 
and brush spindles, this, it appears, being a 
special feature of all the machines made by this 
company. It will be noticed that the brush 
spindles, may, if necessary, be readily withdrawn 
without dismantling the rocker in any way, and 
the cap of the bearing may also be removed with- 
out interference with the rocker. The brush- 
holders are of the spring type, the fixed parts 
being amply proportioned, and the moving parts 
of as light weight as is compatible with necessary 
strength. The carbon blocks are of special 
quality, to work sparklessly, and reduce heating 
of the commutator toa minimum. The company, 
it may be mentioned, are in a specially favourable 
position, in that they have their own carbon 
factory. l 

The magnet yoke ring is of special cast dynamo 
steel of ample section, made in halves, the poles 
being cast with the yoke. The firm prefer a 
cast-steel yoke to one of cast-iron, because the 
poles can be cast in one piece with it. There is 
thus a minimum number of magnetic joints, and 
the sectional area being much smaller, both the 
space occupied and the weight are less, whilst as 
there is a much less leakage surface the efficiency 
comes out higher. In order not to spoil the 
symmetry of the machine, the bolts fastening the 
two halves of the yoke together are hidden away 
inside the side flanges. Separate laminated pole 
shoes are provided for each pole, the horns of 
which are specially shaped to reduce eddy and 
hysteresis losses to a minimum, and at the same 
time to enable commutation to be made spark- 
lessly. They are made so as to be casily 
removable by hand. ® They polar surface is bored 
out concentrically with the armature bearings, 
ample clearance being allowed to ensure safety 
in running. The field coilsfare neatly arranged 
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for easy withdrawal and are accurately adjusted to give equal 
magnetic values to each pole. This is a point which some makers 
scem to overlook. 

The shaft, of best selected mild steel, is ground up after being 
turned, and is specially shaped at the bearings to prevent oil 
creeping. 

The bearing is lubricated automatically by loose rings resting on 
the shaft and dipping into an vil reservoir, the rings being of hollow 
section to lift a large quantity of oil even when running at such 
low speeds as less than 200 revolutions per minute. 

. The terminals have ample conducting surfaces, and their design 
is such that the connections cannot become loose by vibration. 


Fic. 4.—200-Kw. ARMATURE. 


Fig. 5.—1,000-k w. ARMATURE. 


€ 


i s in the United Kingdom 
i t the firm's interests 1n the Unite z 
duct e pun are in the hands of Mr. E. deis VE 
ret bi MI E. E., whose name is well known to readers o 
A. M. I. C. E., M. I. E. t- 


paper. 
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THE CENTRAL STATION SUPERINTENDENT. 


By J. H. VAIL. 


The prize-winning paper, reprinted from the New York 
Electrical Review. 


(Concluded from page 248.) 


Relations with Employés.—The superintendent should possess a 
thorough knowledge ofzhuman nature and the peculiarities of men, 

that he may wisely select his subordinates with a 
view to the particular ability of each individual, 
andthe should always have men ready in the line 
of promotion. The superintendent who has 
laboured in the ranks as a private has obtained a 
valuable knowledge of the characteristics and 
environment of the workman. He not only 
knows the worth of each class of labour, but he 
has the prestige of having such a thorough 
practical knowledge of ithe details of the business, 
that his superiority is readily recognised by his 
subordinates. He will readily concede that the 
most humble subordinate may offer a valuable 
suggestion, and he will appreciate that the work 
done by the intelligent individual quickens his 
observation. Therefore, consultation with sub- 
ordinates who are in daily contact with the 
several features of operation will give the super- 
intendent the benefit of others’ personal experi- 
ence, and will encourage the employé to study 
more closely the particular features of his own 
work. 

It is not a difficult matter to select a force of 
men which is not only competent but, if treated 
with proper consideration, can be relied upon to 
co-operate with the superintendent in attaining 
his standard of excellence. The superintendent 
cannot afford to retain incompetent, discontented 
or disloyal men, or those of bad character. 
Favouritism should not exist, and an employé 
with a political pull will sooner or later cause 
trouble. | 

It will be of advantage to the superintendent to 
come in frequent personal contact with every 
employé of his department. The happy faculty 
of knowing each employé personally not only 
gives the superintendent a knowledge of the 
personal character of his subordinates, but it tends 
to the establishment of a higher esprit de corps 
than can otherwise be attained. Strict integrity, 
justice and square dealing should be firmly estab- 
lished between the superintendent and his 
subordinates. The efticiency of the operating force 
can be vastly improved by using reasonable efforts 
to elevate the character and improve the conditions 
of employés. . 

The rules necessary for the regulation of the 
business should be stated in plain language, to the 
end that exactly what is required of bim will be 
conveyed to the employé, and the orders must 
be so definitely expressed that execution is not 
difficult. No business of the magnitude of a large 
lighting station can be conducted without careful 
attention to the discipline of the force; where 
proper thought precedes the establishment of 
regulations, strict attention should be given to 
their enforcement. E 

Regular employés should not be dismissed or 
suspended except for sufficient cause, and, in any 
event,the delinquent should be given a hearing, 
and allowed a fair opportunity to state his side of 
the case. Where leniency is allowable, it will, if 
applied with discrimination, no doubt instil in 
the man a higher sense of duty. When vacancies 
occur, or when new positions are created, then it 18 
that promotions should be made as a recognition 
of loyalty and faithful service. This affords one 
of the best opportunities of proving the appre- 
ciation of faithful service. When promotions are 
not possible, a kindly word of appreciation will be 
highly treasured by the recipient. | 

Analysis of Costs of Operation.—The super- 
intendent must fully realise the importance of a 
carcful analysis of every item entering into the 
cost of operation, distribution and ii 
The superintendent is the one man held responsible 
for the economical manufacture of the company d 
product, and the satisfactory distribution 9 5 
delivery thereof to the consumers at a pro 

ing basis. : 

cpm maintain a close familiarity all aE 
the line with every factor that enters 1 605 s 
costs of operation and maintepance. one 0 
the large electric lighting companies have their A irt 
classified and sub-divided, with the costs reduced to : e ca 
hour basis, that the superintendent can obtain from the iim 1 
department such data as readily;shows him’ wherein he can imp 
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in the future over past conditions. He should keep in touch with 
the most advanced practice of similar concerns and strivelto improve 
upon it. 

As the large majority of central lighting stations are operated by 
steam power, wherein the cost of coal is a conspicuous percentage of 
the total cost of current production, it becomes an important factor 
that the superintendent should have a thorough knowledge of the 
relative values of the different qualities of coa], the most advanced 
practice of firing furnaces and the details of handling boilers to 
obtain the highest economy. It is probably safe to hazard the state- 
ment that the superintendents of a large percentage of the stations 
in the United States can save to their companies a very considerable 
proportion of their salaries in this one item, if they will devote to 
it the kind of attention needed. 

Another leading opportunity for economy is in the maintenance 
of the plant and system. Rules requiring frequent, intelligent and 
rigid inspections throughout, and a proper report thereon, will place 
before the superintendent the exact condition of every machine and 
appliance under his supervision. He becomes informed where 
repairs, if done at once, will be comparatively inexpensive in cost, 
and will avoid accident and more costly repairs at a subsequent 
date. 

It may be stated, again, that in this direction the practical experi- 
ence of the superintendent previously obtained by his earlier years 
of service in the ranks will give a finer appreciation of these points 
than can possibly be conceived by the superintendent who is with- 
out such training. 


New Construction.—We cannot here determine whether our 
superintendent will have charge of an antique or a modern station, 
but in either event he will, in all probability, be required largely 
to increase his plant or extend his system. It is on such occasions 
that his knowledge of up-to-date practice must be practically 
applied. He must now decide upon the relative values, efficiencies 
and adaptability of new equipment, and it is evident that his 
knowledge must not be limited or his judgment confined to narrow 
liaes. 

He should have no prejüdice in favour of any particular system, 
machine or individual manufacturer, but, being fully acquainted 
with the problems he has to meet and having a fundamental know- 
ledge of all the questions involved, he should be prepared to state 
clearly to his directors the kind of equipment best adapted to meet 
the conditions, the cost of its installation, the economy of its opera- 
tion and the profit to be derived when it is in service. He should 
advocate the introduction of such appliances as will lower the cost 
of production to the'greatest extent. It willthus be evident that the 
superintendent should have keen judgment to analyse all points. 
He must have sufficient foresight to anticipate what will be the 
requirements of his company in the future, to the end that he 
builds not only to meet the conditions of present emergency but on 
such lines that future developments are proven to have been 
economically anticipated. 


Position and Authority.—The superintendent, when selected and 
installed in his position, should be paramount. The limits of his 
authority should be definitely prescribed, and within these limits 
he should be supreme. He vil be held fully responsible for the 
results he produces, and for the success or failure of his administra- 
tion, therefore he should be recognised as the one man in power 
having full responsibility. There should be absolutely no inter- 
ference with his methods or rulings, and no appeal from his decision. 
If he be a man worthy of the position, he should also be worthy of 
the fullest confidence of his employers. 

The man clothed with the authority of a superintendent should, 
above all, not be egotistical, or subject to “swelled head; such a 
fault on his part will depreciate his value, no matter how competent 
a man he may be in all other respects. His authority, while abso- 
Inte, can be exerted in a quiet, gentlemanly and effective manner 
that will secure cheerful and willing co-operation from his subordi- 
nates. Should he fail to meet the requirements of his employers, 
4 quiet conference will best inform him, but knowledge of this 
should not reach his subordinates. 

Every effort should be made on the part of the superintendent to 
cultivate perfect harmony with the business management. The 
public are very exacting in demanding a high order of efficiency in 


the electric lighting service, and to the full attainment of this end 


there should be, on the part of both departments, a high apprecia- 
tion of the value of cordial co-operation in the effort to give first- 
class service. Complaints are sure to be made, and accidents more 


or less serious will occur occasionally, causing inconvenience to 


patrons, even in spite of the most intelligent care and strenuous 
efforts to maintain a perfect service. It is on such occasions that 
the business management and the board of directors should fully 
support the superintendent. It is fair to assume that the superin- 
tendent knows his business, and all his reasonable requirements for 
the bénefit of the service should be cordially conceded. 

Persistency rightly applied isa character that will be required by 
the superintendent in a large measure. There are, no doubt, other 
lines of work offering smoother paths and pleasanter fields than 
the supervision of an electric light station and system. Occasions 
arise to test the patience and try the soul of the superintendent, 
and the man who is easily discouraged or lacks abundance of 
perseverance is not the one who can successfully contend with the 
inherent faults in apparatus combined with the numerous difficulties 
sure to crop out in unexpected directions. 

The superintendent should cultivate system and order and accuracy 
In a'l bis business methods, and should not fail to inculcate the 
A. bis his subordinates, — Blovonly methods cannot be 


THE “DISCOVERY” ELECTRIC LIGHTING 
PLANT. 


THE ss. Discovery has taken out with her to the Antarctic Regions 
probably as unique an electric lighting plant. as has ever been 
supplied to any ship sailing under his Majesty's flag. 

The plant in question has been designed especially for her by 
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Fia. 2.—NEwTON Dynamo, 


Mr. Arthur Bergtheil, of Messrs. Bergtheil & Youn 

executed the work. Since it will be of the atm 5 
to husband fuel of every description, and an impossibilit 

to replenish stores in tbe regions to which the ss. Discovery A 
bound, it became necessary to find a method of driving the gene- 
rators uscd fur the supply of electricity without the employ meut of 
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steam. The great difficulty hitherto found in using wind as a 
motive power for electrical purposes has been that the dynamo 
could not be made to run at a constant speed, due to the fluctua- 
tions in the speed of the wind. This difficulty has been overcome 
by Mr. Arthur Bergtheil by using two generators, the one opposed 
to the other when mounted on the same shaft, with the result that 
with the dynamo running at a speed varying from 500 to 2,000 
revolutions per minute a practically constant voltage was obtained. 

The entire plant is very compact, and is so designed that it can 
be stored away in the hold of the ship until she arrives at her 
destination. Iu the event of it becoming necessary to light observa- 
tion cabins or instrument sheds in the vicinity of the vessel, flexible 
cables have been provided with lamps attached so that these may 
be illuminated from suitable plugs placed about the ship. 'The 
windmill is so designed that it may be placed complete with ita 
dynamos at a distance of 200 yards from the vessel for the pur- 
pose of obtaining the very best results from the wind, and con- 
odi to the vessel by means of a large armoured cable wound on & 

rum. 

The windmill is 20 ft. high, with a driving wheel 12 ft. in 
diameter, developing in a 15-mile wind something like 3 H., 
geared to drive the vertical shaft at 200 revolutions per minute 
and the driving wheel of the generator at 500 revolutions per 
minute. 

Commander Scott will thus be ensured a good light when steam 
is out of the question, driftwood not to be depended upon, and the 
burning of oil or blubber impossible. Many experiments were made 
with the windmill before the best results were obtained, and Mr. 
Arthur Bergtheil sailed with the ship, accompanying her some 


distance, so as to see the finishing touches made to the plant, and . 


adjust the automatic devices while she was under way. 

The windmil was manufactured specially for this plant by 
Mesers. Alfred Williams & Co., of Old Ford Road, Bow, and is 
of American type, so constructed that it can be easily shifted from 
one point to the other or packed away in a small compass. The 


dynamo was built specially for this installation by the Newton 
Electrical Works, Limited, of Taunton. 


"COLUMN TYPE" INDICATING AND 
RECORDING METERS. 


A NOVEL and unique type of volt and amperemeter, for which 
high qualities are claimed, is being introduced to this country by 
Messrs. Blackwell & Co., Limited. The principle on which its 
operation is based consists in causing the variations in the current 
to be measured to control the variation in pressure of a body of 
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Fia. 1. 


i iation being in turn indicated or 
85 aed en — a fal My 4 olia of non-volatile liquid in a 
reco 
ee the time being that some source, say a small 
In fig. 2 1 : fairly constant pressure of about 17 Ibs. 
pump, 18 1 through the pipe 4. This enters the chemia A 
ud Meu howe through a series of porous diaphragms made : 15 : 
us ipei se prime function is to serve as an alr resistance, E w ne 
paper ally E TG any dust particles. The air then enters 
inci 


passage D, into which is drilled the opening B, which is capped by 
the valve, r. The valve consists of a small flat disc of nop. 
oxidisable metal resting on a circular seat, with escape ports G 
below it and a pin, m, resting on top. On the pin rests a spool, J, 
carried by one end of the lever 1, on the other end of which isa 
counter-weight, x, by means of which the effective weight on the 
pin E can be adjusted. 

The spool is wound with wire through which the current to be 
measured is passed, this being done vid two short thin copper li 
ments L, which support and form the pivots about which the lever 
can oscillate. 

A magnet M furnishes a field of force such that the reaction 

between it and the current forces the spool down with a force 
increasing as the current increases. The valve F is thus a variably 
loaded safety valve, whose blowing-off point is constantly and pro- 
portionately varied by the current variation. The counterweight, 
K, on the lever is so adjusted, that when no current is passing 
through the spool, the weight on the valve pin is such, that 
the blow-off pressure in D is sufficient to force the liquid in the 
closed chamber x up through the glass tube o to a height R, which 
is therefore the zero of the scale. 'The pressure cannot go above 
this when no current is on, as any tendency to increase simply 
results in lifting the valve slightly higher, whereupon more air 
escapes and the pressure falls back, nor can it go lower, as if there 
were this tendency the valve would partially close, because of the 
spool's weight, and the less rapid escape of air through it would 
cause the pressure to build up again, on account of the constant 
flow of air from the high pressure supply at a through the air 
resistance c. 
* Exactly the same thing holds good when the weight on the valve is 
that due to the non-counterbalanced portion of the weight of the spool 
plus the downward thrust caused by a given current through it. 
This gives what is practically a heavier loaded safety valve, so that 
the blowing-off pressure in & is higher, and this forces the liquid 
up further in the glass tube, thus showing the presence of a current. 
The height to which the liquid rises is directly a measure of that 
current, because the extra downward thrust on the spool is, from the 
magnetic field and spool design, proportionate to the current. 

The air resistance o not only prevents the action from being so 
sudden that the indications are not dead beat, but in the case of a 
decrease in current strength allows the air in the closed chamber x 
to flow back promptly, and so register the decrease, instead of 
having the greater part of the escaping air furnished from the 
higher pressure source a. The glass tube being but 24 in. long, the 
pressure at A (equivalent to about & 49-in. column of the liquid) is 
always sufficiently in excess of that in the passage p and the 
chamber. x to cause the changes to be promptly registered. 

From the foregoiag it is seen that the zero adjustment is made 
by screwing in or out the counterweight k, thus shifting all scale 
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values an equal distance up or down the tube. For actis 
calibration balore shipment an iron screw S of heavy 55 i 
is provided which, on being brought closer to or Bon geet 
from the opposite leg of the magnet, weakens or streng gu ihe 
fleld in which the active spool works by shunting a portion o 
lines. M 

The total motion of the spool is exceedingly small—lese 75 
a hundredth of an inch, in fact and therefore there 1 pate 
no spring action of the suspending ligaments, the acticn 
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particular being like that of the Kelvin balance, but as the spool 
acts always in the same field, the pressure it exerts on the valve, 
and hence the air pressure in N, and the resulting liquid coiumn 
height, are exactly proportional to the current strength. In other 
words, the scale divisions are absolutely evenly spaced. 

It should also be noted that the only work that the varying 
current has to perform is to control the air pressure; the actual energy 
required to move the liquid, and so show the variation, is supplied 
by aa ee a a whose power is, comparatively speaking, 
unlimited. | 

The length of scale adopted as standard is 18 in. from the zero to the 
maximum reading, and this, combined with the conspicuous colour 
of the liquid employed (a mineral oil coloured a deep clear red or a 
dark yellow, as may be desired) results in making the indications 
exceptionally legible. 

Within extremely wide limits, variations in the pressure of the 
sir supplied to the instrument through the pipe a have no influence 
whatsoever on the accuracy of the meter readings, this being because 
it is the weight on the safety valve, and not the quantity of air flowing 
through the valve, that determines the blowing-off pressure of the 
air in the passage D, and the closed chamber N, and therefore the 
height to which the liquid rises in the tube. As long as the supply 
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_Sranpagp ParfenN or Dmecr CunRENT RECORDER AND INDICATOR. 


pressure is sufficiently in excess of the blowing-oft pressure in 
the closed chamber to catise a continuous flow of air to take place 
through the air resistance C, the meter will indicate correctly, 
although the rate of speed of the column movement when the 
current changes will be slightly less or greater as thc supply 
pressure is lowered or raised. l l 

Experience has shown that dial illumination is entirely 
superfluous with this instrument, as the liquid is an excellent 
reflector, and the ordinary station illumination renders it visible at 
great distances, 

Owing to the extreme sensibility of the instruments, a 20 to 
25-millivolt drop for full scale indication in an ammeter being 
perfectly feasible, there, is ample margin for adjustment, and 
All these instruments are standardised, so that the same drop is 
required for each, thus making all shunts strictly interchangeable, 
and all meters, whatever their range, intercomparable. 

The space occupied by the “column” type meters is very small. 
The extreme over-all width is 23 in., and owing to the design of 
the magnet fields and the effective shielding of the protective caps 
over them, they can be mounted on centres but 3 in. apart, without 
mutual interference. The space occupied behind the board (see 
fig. 1) is 2? in. wide x 104 in. high, and on the face of the board 


23 in. x 27 in., and the drilling required for mounting is only 


three holes, j-in. diameter, to hold the mechanism in place, and 


one, -in. diameter, for the passage connecting the chambers D 
and x (fig. 1). 

The recording meter employs exactly the same principle as 
the indicating type. Instead, however, of using a rising and 
falling liquid column in a glass tube to give visual indications of 
the current changes, the column is made of much larger diameter, 
and carries a hollow float supporting a rod with a pen at the 
extremity thereof, which in turn traces a line on a sheet of paper 
carried before it. 

By making the column diameter of a proper size a float of such 
power can be used that the pen friction becomes negligible com- 
pared with it, and the pen can be made to carry a large supply 
of ink sufficient forlong records without destroying the accuracy 
of the indications by the variation in weight. 

The accompanying fig. 2 gives a section of this recorder, similar 
parts being lettered the same as those in fig. 1. It will be noted 
that the only additions comprise the float P, the rod o, and the pen 
R, together with the drum s, which is rotated 1 in. an hour by 
internally placed clock-work, and to the surface of which is secured 
the record paper. A pen stroke of 6 in. has been adopted for the 

: recorder scale and a drum circumference of 24 in. 

Owing to the absolutely dead-beat indications which 
this class of apparatus gives, the meters never run 
over, ic, any fluctuations shown by them are true 
fluctuations, and their values are not added to by the 
inertia of the moving parts. 

By drilling an additional hole through the cap form- 
ing the top of the chamber in which the liquid is con- ' 
tained, and connecting this by a tube with a second 
closed vessel v, similar to N in fig. 1, the liquid in the 
tube dipping into this vessel will rise and fall with the 
rise and fall of the pen, as the variation in the pressure 
of the air therein is the same as that in the recorder 
chamber. In this way it is possible to put the recorders 
themselves in the engineer’s office or elsewhere, 
80 that they cannot be tampered with, and place the 
pilot indicator on the switchboard, so that the atten- 
dant will have before him & constant indication of 
what the recorder is doing. Any number of these 
pilot stations can be provided. 

To furnish the air required for the operation of these 
instruments, two separate devices are available. 

The first is a simple, single-cylinder, single-acting 
air pump, mounted on a square iron box which serves 
as an air reservoir, and driven by a j;,th-H.P. motor 
suspended underneath and connected to the pump by 
a belt. This type is of sufficient capacity to run 50 
indicators or 12 recorders, the construction of the 
latter being such that they require nearly four times 
as much air as the former. 

The second type is a water-driven compressor, 
which operates like an injector, the water carrying the 
air with it and compressing it to the desired point. 
These require about 10 gallons of water per hour per in- 
strument, with 3 ft. head, and are built in sizes to 
suit the particular installation. 


THE BRITISH EMPIRE LEAGUE AND 
STATE-OWNED CABLES. 


AT the annual meeting of the British Empire League 
which was held at Manchester on Wednesday, July 
31st, under the presidency of Lord Egerton of Tatton, 
some of the principal subjects dealt with in the report 
of the Council were—commercial union between Great 
Britain and the Colonies, the State ownership of 
cables, and Imperial defence. The following lette: 
from Sir Sandford Fleming was read to the meeting :— 


„Edinburgh, 
July 30th, 1901. 

“C, FREEMAN Mun RAL, Esq., a 

“ Secretary, The British Empire League. 

“ Sir —Having been appointed to represent the League in Canada 
on the Council, I deem it my duty to give expression to the strong 
views held by the Canadian branch. on the subject of a Pan- 
Britannic cable system. 

“ Within the past few years the subject has been discussed at 
length. At the annual meeting in February, 1900, on which occa- 
sion several members of the Canadian Government took part, reso- 
lutions were unanimously passed urging the adoption of the prin- 
ciple of State ownership and control of cables connecting the 
British possessions in any part of the globe, and that in cvery case 
when private companies applied for permission to lay cables, land- 
ing rizhts should be granted only on condition that the Crown could 
at any time assume possession on specified terms. 

“ At the succeeding annual meeting (February 13th, 1901) these 
resolutions were reaffirmed, and it was unanimously resolved, as a 
further step towards consolidating the Empire, that means should 
be taken without delay to nationalise, not only all cables between 
British possessions, but all landlines in the British dominions. The 
latter resolution had special reference to the Canadian land 
telegraph lines, for the reason that Canada is the only country 
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within the Empire where the telegraph system is not assumed by 
the State. 

“It is proper to mention that public opinion in Canada is 
largely in favour of State ownership and State control of tele - 
graphs and cables, and it has been announced by the Postmaster- 
General that a proposal is entertained by the Government to 
transfer to the management of the Post Office the land telegraphs of 
the Dominion, and further, that the Canadian Government is likewise 
considering the question of laying a cable between Canada and Great 
Britain. 

"It will at once be apparent that, with a State-owned cable 
across the Atlantic, with the Canadian landlines nationalised, with 
the Pacific cable completed, and the Australiau system of telegraphs 
already in the hands of the Government of the Commonwealth, 
there will be a continuous chain of State-owned cables and telegraphs 
from the heart of the Empire in England to the Western confines 
of Western Australia. By this combination of electric lines no less 
than two-thirds of the circumference of the globe will be girdled by 
a State-owned telegraph system. Moreover, this combined system 
may reasonably be looked for in the near future, possibly by the 
time the Pacific cable, now under contract, shall be completed. The 
postal telegraph system of the United Kiugdom will then be in 
direct connection with similar postal systems in Canada, in New 
Zealand and in the Commonwealth of Australia. To complete the 
Pan-Britannic telegraph system it will only be necessary to connect 
Asia and Africa by State-owned cables extending from Western 
Australia to the Cape, Ceylon aud India. 

" In view of these facts, and in view of the enormous importance 
of securing throughout the Empire the freest and cheapest means of 
communication, on bebalf of the League in Canada, it is my duty to 

int out how extremely desirable it is that provision be now made 
or ultimate State-ownership of cables across the Indian Ocean. 

“The permanent unity of the Empire is, according to the Con- 
stitution, the primary object of the League. We in the outer 
Empire feel very strongly that the Pan-Britannic telegraph system 
is practically indispensable to that object. That, at least, is the 
view held in Canada, and there is evidence to show that it is 
shared in Australasia and in all the other great British possessions. 

* Such being the case, it is important that members of the League 
in England, Ireland and Scotland should have a fuller knowledge 
of the prevailing convictions of British people elsewhere. The 
completion at the earliest possible period of a postal cable service 
to connect all the King's dominions beyond the seas with each 
other and with the mother country, is a matter which vitally con- 
cerns all our people. I ask you, therefore, to bring the subject of 

this letter to the attention of the Manchester meeting. 


“ I have the honour to be 
* Your obedient servant, 
* SANDFORD FLEMING.” 


Sir Edward Sassoon, M.P., also wrote in favour of the principle 
of a State purchase clause being inserted in all contracts or licenses 
in cases where the State conceded landing privileges to private 
companies. 

The Earl of Onslow moved the adoption of the report. After 
referring to the proposed alteration in the King's title as “ an addi- 
tional link binding the Throne to the Empire," and to the tour of 
the Duke and Duchess of Cornwall and York as an event that would 
be “of lasting benefit to every part of the British Empire and of 
not altogether indirect benefit to the Royal couple themselves," 
Lord Onslow said there was one example of the growth of the 
Empire which in some respecte might not be looked upon as favour- 
able, but which, in other respects, had its favourable side; he 
referred to the bill which this country would have to pay for the 
increase of cable communication between different parts of the 
Empire. That bill was enormously on the increase. It increased 
33 per cent. between 1899 and 1900, and was more than doubled 
in 1901, but members of the British Empire League would 
not grudge the expenditure when they considered how 
important were the events going on in all parts of the 
Empire, and when they considered how great was the 
increase of cable communication between England and her 
Colonies. He rejoiced with the League to see the practical under- 
taking of a direct cable, vid Canada and the Pacific to Australia. 
That would be at least an interesting experiment, and an object 
lesson between two somewhat different schools of thought. There 
were some who held that all cable communication and enterprise 
should belong to private individuals and companies. Others, like 
Sir Edward Sassoon, held that the principal lines of communication 
ought to be in the hands of the State. He, personally, did not 
attach such great importance to the ownership of the cables. What 
he wished to see was the multiplication of cables in every direction, 
and that there should be little or no restriction upon the landing of 
as many cables as possible upon British territory. The more cables 
there were in existence, the less would it be possible to cut them in 
time of war; and the more cables there were, the better the chance 
of getting cheap, economical rates. 

The report was adopted. 


The Next Electrical Exhibition.—We are informed by 
the organiser that a good deal of space has already been let for the 
20th Century Electrical Exhibition, opening on December 16th at 
the Westminster Aquarium for six weeks. It is suggested that 
opening so soon after the closing of the Glasgow Exhibition the 
opportunity is a unique one for exhibiting in London. 


^ 


ELECTRO-CHEMICAL INDUSTRIES. 


[Abstract of the presidential address delivered before the Society 


of Chemical Industry/at the annual general meeting, Glasgow, July 
24th, by J. W. Swan, F.R.S., President. 


(Concluded from page 211.) 


Chromium and its Alloys.—'The production of chromium and of 
chrome-iron at Essen by means of the Goldschmidt-Vautin pro- 
cess is indirectly dependent on an electro - chemical product 
(aluminium). The Willson Company in America have also been 
producing ferro-chrome alloy by a direct electric furnace method, 
and in 1898 they were stated to be making 60 tons of this alloy 
per month. | 

Ferro-Silicon.— Ferro- silicon is one of the newer class of alloys now 
being produced on a commercial scale by the electric furnace. It has 
been proved that, where there is no excess of carbon, silicon improves 
some of the physical properties of steel, and that ita thermal energy 
is of value in steel casting. 

Scrap-iron, quartz and coke are used as raw materials of the 
manufacture. The yield in the electric furnace is 1 ton per 5,000 
KW.-hours. 

Ferro- Titanium.—The manufacture of ferro-titanium is carried on 
at Niagara. ; 

Scrap iron, titaniferous ore, and aluminium are heated together 
in aresistance furnace, and the product is sold for use in the manu- 
facture of iron and stecl. 

Steel.—One of the latest and most startling developments in the 
field of electro-thermal applications, is the proposal to use electri- 
city in the manufacture of steel direct from from the ores of iron. 
The Stassano process, which has already received experimental 
trial near Rome, is about to be tested on a considerable scale at 
Darfo, in Northern Italy, where 1,500 H. p. is available, and an out- 
put of 4,000 tons of steel per year is expected. 

Phosphorus.—As in the case of sodium, it is probable that in a few 
years the older method of manufacturing phosphorus will be 
entirely superseded. In 1899 Tatlock stated that one-half of the 
phosphorus production of the world (estimated at 1,000 tons) was 
produced by the electric furnace, and now every country of 
importance possesses phosphorus works depending on the use of 
electricity. In this country the Readman furnace is in operation at 
Wednestield, and uses about 500 H. P. 

Miscellaneous. There remain to be noted a few miscellaneous 
uses of the electric current. One of the most interesting of these is 
the industrial production of oxyger and hydrogen by electrolysis of 
water. Scveral forms of cell have been patented, and are in actual 
operation. In most cases a solution of sodium hydrate is used as 
electrolyte, with shect iron electrodes, but in one instance a dilute 
sulphuric acid solution is employed, with lead electrodes. The 
cost of the gases obtained in this way of course varies with the cost 
of power, but at Rome, where current generated at the Tivoli power 
station is utilised in this manufacture, 1 cb. m. hydrogen and $ 
cb. m. oxygen are said to cost only 20 cents. As the cost of hydro- 
gen generated from zinc and sulphuric acid is stated by Schoop to 
be 28. per cubic metre, the gain in economy is striking. 

Groth's electric tanning process is in operation at Wernersborg in 
Sweden, and at Wem in Shropshire. The system combines 
mechanical movement of the hides in the tanning pits, with elec- 
trolysis of the tan solution. The present capacity of the plant at 
Wem is 200 hides per week. The gain in time varies from half'to 
two-thirds of that required by the older method, but some doubt 
still exists as to the durability of the finished leather. 

Finally, I must allude to the use of electricity in the chemical 
laboratory. | 

Many metals can be quantitatively determined by electrolytic 
methods. 

Electrolysis can also be used with advantage to prepare standard 
acid solutions for volumetric analysis. Standard sulphuric acid is 
now being made in some laboratories by electrolysis of copper 
sulphate solutions. The chemical laboratory of the present day 
cannot, therefore, be considered fully equipped unless provided 
with the fittings and apparatus required for electrolytic work. 

The Future.—Are the achievements of the last decade of the 
nineteenth century but the prelude to still greater developments in 
the century upon which we have just entered, and will electricity 
become a yet greater power in the chemical and metallurgical pro- 
cesses of the future ? "This question requires earnest consideration ; 
it involves interests of national importance, for chemical manu- 
facturers occupy, and have always occupied, a leading place among 
the industries of our country. 

Unfortunately, though we have an abundance of coal, we have 
very little water in the form available for the economical generation 
of motive power. Therefore the question comes home to us, 
whether with coal only, we can carry on electro-chemical industries 
with profit in competition with the countries which possess a large 
supply of easily-engineered water-power. 

_ From data gathered from many sources, I find there is one place 
(in Norway) where power is generated at a cost of 208. per horse- 
power year. But,on theotherhand, there are cases where water-poWer 
costs 10 times, or more than 10 times, this amount. The capital 
outlay at Lyons has been £84 per horse-power developed, as com-. 
pared with £3 9s. 3d. at Vallorba, in Switzerland. Niagara power 
is & mean between high and low water-power costs; there, the 
charge to large consumers is at the rate of £4 per B.H.P.-year. 

I am informed on good authority that there are steam-power 
plants in operation in the United Kingdom which yield [e power 


at a cost equivalent to £5 per u. k. r. vear; and certainly there are 
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many where the cost will be twice and even four times that 
amount. 

Such figures are for power generation on a large scale (not less 
than 1,000 E. p. units) continuously and uniformly delivered. In the 
case where the E. H. P.-year is said not to exceed £5, fuel cost only 
4s. 10d. per ton delivered at the boilers. 

Notwitnstanding the fact that under extremely favourable condi- 
tions electrical energy can be generated from coal at a comparatively 
low cost, the fact remains that the greater number of electro- 
chemical and electro-metallurgical plants are operated by water- 
power. Summarised, 50 works in Europe have 149,000 H. p. 
available from water, 16,700 H.P. available from steam, and 250 n. p. 
from E 

he advances have in recent years been made in the direction 
of reduction of cost by improvements in the steam engine, the gas 
producer, and the gas engine. 

Gas engines of 500 H.P. and even 1,000 H.P. are now manufac- 
tured, and work with successful results. 

Perhaps it is not wholly futile to inquire whether there is any 
other way of generating the electricity required for electro- 
chemical operations. In comparing the cost of electricity produced 
by mechanical and chemical means it has been usual to emphasise 
the difference between the cost of coal and of zinc. But even if 
sinc were as cheap as coal, or if it could be had for nothing, it 
would still be practically impossible to carry on the electro- 
chemical industries of the world by means of the voltaic cell as it 
exists to-day. The cost of the labour and the complication of 
handling the gigantic cells and keeping them in operation would so 
far exceed the cost of producing electricity as we now produce it, 
that we should still continue to use the far more convenient water 
turbine and steam engine and dynamo, which yield us such great 
effects with comparatively small apparatus and very little manual 
labour. : 

There is the possibility of a more economical way being found of 
transforming the heat energy of the fuel into electric energy, pos- 
&ibly even on the voltaic principle. But in order to obtain what is 
required that principle must be employed in a manner widely 
diferent from that hitherto attempted in the so-called carbon-con- 
suming cells, or in any of the forms of cell where the electrolyte is 
a liquid, and the elements are plates that require renewal. I do 
not pretend to say how it can be done, or that it can be done in any 


way, bnt it seems to me that if there is a way it is in the direction 


of a gas- consuming cell. 

For the present it is to be feared and realised that electricity 
cannot be generated in the British Islands by means of coal as 
eheaply as in those countries where abundant, accessible, and easily 
engineered water-power is available, and hence those industries 
which use a great quantity of power in proportion to the value of 
the product cannot be carried on with profit in our island. But I 
trust that gas engines in conjunction with cheap gas may ameliorate 
the situation, and that at no very distant date blast-furnace gases 
may be generally utilised for power production, in conjunction with 
some complementary or auxiliary electro-chemical manufacture. 

It is only to the extent equivalent to the chlorine required in 
commerce that soda can be manufactured by electrolysis as econo- 
mically as by other means. Electrolytic soda must therefore be 
treated as the by-product, and chlorine as the principal product, of 
the electrolysis of chloride of sodium. 

Chemical industry is, almost beyond any other industry, liable to 
change. Twenty-five years ago we possessed well-nigh a monopoly 
of the manufacture and export of alkali. We well know that that 
state of things no longer exists. The causes of the transformation 
are many, and most of them in the natural order of things. But 


one of the less satisfactory of the causes of change, from the point 


of view of the British manufacturer, is that non-natural, that quite 
niii, cause—prohibitive tariffs, the force of the principle of 
yoott. 

Then there is the great question of education in its bearing on the 
future prosperity of chemical industry and industry in general. 

I cannot but congratulate Scotland and the Scottish Section of 
the Society on the very advantageous nosition it occupies in this 
respect, In England and Ireland we are suffering acutely from dire 
educational neglect and destitution, and that worst kind of poverty, 
tnsensibility to our deficiencies. 

Our English system of scientific and technical education is not 
equal to the present needs of the country, seeing how severely we 
are pressed on every side by the most energetic and intelligent com- 
petition. We are giving to the classes at the bottom of the indus- 
trial ladder a disjointed smattering of miscellaneous science of no 
great value, though probably good so far as it goes, while we are 
neglecting to thoroughly educate those upon whose shoulders will 
soon rest the weight of the management of our great manufacturing 
industries. In the present state of things a competent knowledge 
of the science of the business a man is engaged in as well as an 


active interest in it, whether it be chemical industry or any other,. 


are essential conditions of any large degree of success in mecting 
the emergencies of a highly competitive and progressive time. A 
scientific training of university standard for our manufacturers and 
for our technical chiefs is an absolute necessity. Surely public 
money cannot be better spent than in providing adequate facilities 
for the educational equipment of the men of the future with this 
essential means of national defence. Our country possesses great 
stores of mineral wealth, a precious heritage that we are lavishly 
spending. That gift of nature will certainly not avert, and cannot 
o far to compensate for, the consequences of neglect of the scientific 
ung necessary to turn our fast-diminishing mineral wealth to 

the best advantage. A 
One of the most pressing requirements of the moment, demanded 
not only in the interest of chemical industry, but in that of our 
manufacturing industries generally, is adequate endowment und 


. LIMITED. 


encouragement of research. Original scientific research is the 
fountain-head of new knowledge, the vital stimulus of industrial 
growth, the originator of new industries and sustainer of old. Yet, 
nationally, in the organisation of our educational and industrial 
system, we give to scientific research no hospitality—we barely pay 
it the respect of recognition. 

The advances in knowledge, and the consequent revolutionary 
changes that have taken place in almost every branch of chemical 
industry during the last 100 years, are probably not greater than 
those further changes that will be seen at the end of the present 
century; for change, brought about by scientific discovery, grows 
ever swifter and more sweeping. 

But change is in the natural order of things, and so long as it is 
in harmony with progress and improvement, it is to be weloomed— 
it cannot be resisted. We must prepare to meet it, and we had 
better meet it on the threshold. But to benefit by it, and to take 
complete advantage of it, demands the fullest measure of assistance 
that education, energy and enterprise can unitedly give. 

If, as we enter the darkness of the future, we firmly grasp the 
guiding hand of Science, and, with full faith in her leading, follow 
her with an alert step, we may go on with the full assurance that 
we shall be led in the way of prosperity. 


APPENDIX. 


A number of tables are appended to the address, giving particulars, 
80 far as they are available, of the power and output of European 
electro-chemical concerns. By far the greatest power is that 
employed in calcium carbide works. The following table, though 
representing only one-third of the existing European: works, is of 
interest: l 


TaBLE IX.— Total Power available in 50 Works in Europe for 
Electro-chemical and Electro-metallurgical Industries. 


Horse-power available. 


No. 
Country. of 
works. water. Steam. | Gas. Total 
United Kingdom 6 P 8,600 200 ' 13,800 
France n 11 | 54100 Nil. Nil. 54,100 
Germany 9 4,550 | 5,340 50 9,940 
Switzerland 7 25,000 Nil. Nil. 25,000 
Norway and Sweden 4 25, 200 - „ 25, 200 
Austria Ne 2 9,918 10 » i 9,228 
Italy ... 5 17,850 | Nil. „ 17,850 
Russia 4 2,000 | 2,760 „ | 4,760 
Spain... 2 6,400 | Nil. " 6,400 
Totals 50 | 149,318 | 16,710 250 | 166,278 


Expressed as Percentage of the Total Power.—89 per cent. is generated 
from water, 10 per cent. is generated from steam, and under 1 per 
cent. is generated from gas. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


15,290. ‘‘ Improvements in the method of electrically igniting the explosive 
mixture in hydro-carbon engines.“ M.H.Smitu. July 29th. 


15,295. ‘Improvements in small electric transformers." G. B. BATTEN. 
July 29th. 

15,822. “Improved liquid starting resistance for electromotors and the like.” 
V.I. FEENY. (Allgemeine Electricitits Gesellschaft, Germany.) July 99th. 
(Complete.) 

15,885. “ Trolley catcher or controller for electric oars.” G. I. EARLIL. July 
29th. (Complete.) 


15,860. “Improvements in safety devices for electrical apparatus.” P. Rup- 
HARDT. July 29th. (Date applied for under Patents, £c., Act, 1888, Sec. 103, 
January 25th, 1901, being date of application in Switzerland.) 

15,368. “ A safety device for exposed electrio leads.” SiEMENS Bros. & Co., 

i (Siemens & Halske Aktiengesell:chaft, Germany.) July th. (Com- 
plete.) j 

15,869. "Improvements in driver's brake valve apparatus for operatin 
brakes both by means of air pressure and electricity.” SIEMENS Bros. 700. 
DEM (Siemens & Halske Aktiengesellschaft, Germany.) J uly 29th. (Com- 
plete. 

15,870. Improvements in electric meters for measuring eleotromoti 
or current strength.” SIEMENS Bros, & Co., LIMITED. P(siemene & Hance 
Aktiengesellschaft, Germany.) July 29th. (Complete.) 

15,371. “Improvements in electric switches." P. W. O. Hopces, July 29th. 

15,381. Improvements in electric conductors and cables. i 
July 30th. ö e W. E. Hrren. 

15,335. Improvements in or relating to tele i , 
41 JulP Bin. 8 graph receiving apparatus.” 

15,991. Improvements in carbon brushes for gener 
Parsons, July 80th. e CTI, 

15,899. "A simple improved clutch mechani i ' 
Jj VERDERSON. JUS anism for electric arc lamps.“ 

15,412. “ Improvements in eleo‘rio interr i t 
Hil e July oun upters for induction coils.” J. F. 

15,427. An improved process for the electrolytic deposition " 
P. ManiNo, Q. Marino, G. Marino, and A. BASCHEON i1: July 80th. DIEN 
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15,460. “Improvements in electric clocks.” W. L. Wisk. (The Actien- 
gesellschaft Magneta, Switzerland.) July 30th. 

15,461. ‘‘ Improvements in electric clocks." W. L. Wisk. (The Actien- 
gesellschaft, Magneta, Switzerland.) July 30th. 
vita * Improvements in secondary battery-plates." B. KvETTNER. July 


15,465. An improved holder for electric incandescent lamps.“ F. W. Cox 
and P. W. Paris. July 80th. 


15,467. “Improvements in and connected with wireless telegraphy, and 
other signalling.“ J. C. Bosk and S. C. Buti. July 80th. 


15,469. “Improvements in fire alarm contacts.“ R. Bessen. July 30th. 


15,471. “Improvements in systems of telegraphic distribution.” P. M. 
JUSTICE. (The Rowland Telegraphic Company, United States.) July 80th. 


15,475. ‘Improvements in systems of telegraphic inter-communication.” 


ten Justice, (The Rowland Telegraphic Company, United States.) July 


15,83. ‘Improvements in ectric switches." T. W. BROADBENT and E. 
Brook. July 8lst. 


15,490. “Improvements in unipolar dynamo-electric generators and motors.”’ 
R. KENNEDY. July 31st. 


15,496. Compound electric safety fuse and switch." T. G. WEATHERHEAD, 
July Bist. 
15,499. '* An improved glove or band covering for use in the handling of elez- 


Try charged bodies or the like.“ J. Wiukinson and T. D. CLornier July 
st. 


15,508. Improvements in safety devices for overbead electrical circuits.” 
Tur British THomson-Houston Company, LIMITED. (A. H. Armstrong, United 
States.) July 8lst. (Complete.) 

15,509. ‘Improvements in electric controllers." THE BRITISH THOMSON- 


Dm Compaxy, LIMITED. (J.B. Linn, United States.) July 8lst. (Com- 
plete.) 


15,5114. *"'Improvements in or relating to electrical primers, vent sealing 
tubes, and the like." H. T. AsHTOoN. July 8lst. 


15,517. ‘Improvements in electric railways.” THe BniTIsH THOMSON- 
Hovston CourAxx, Linitsp. (W. B. Potter, United States.) July 3lst. (Com- 


plete.) 


15,5223. Improved system of wireless telegraphy with tuned microphone 
receivers.” V. I. FEEKN Y. (Allegemeine Elektricitats Gesellschaft, Germany.) 
July 3lst. (Complete.) 


15,524. Improvements relating to eleetrically- driven centrifugal blast fans.” 
H.GnhvrL. July Blst. 


15,539. “Improvements in and relating to the driving mechanism of auto- 
matic electric switches." P. Pik. July 31st. (Complete.) 


15,536. Improved apparatus for the reinforcing and standardising of tila- 
ments of glow lamps." F. FAN rA. July 81st. 


15,563. “ Improvements in fuse boxes for use in connection with the 
supplying or transmitting of clectrical energy." M. WALKER. August lst. 


15,573. Improvements in combined clectrical and oxygen therapeutic 
apparatus.” P. H. BaiLx. August lst. 


15,579. “Improvements in or relating to electrolytic apparatus.“ A. J. 


BouLr. (The American Alkali Company, United States.) August lst. (Com- 
plete.) 


15,598. '*Improvements in printing telegraph machines.” A. L. SHEPARD. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, January 8rd, 1901, 
being date of application in France.) August Ist. (Complete.) 


18,618. Improvements in electrical instruments.“ J. Gray and P. HAMILTON. 
August lst. 


15,659. '*Improvements in or relating to the lighting of railway tunnels 
by electricity." G. WESTINGHOUSE. August 2nd. 


15,6604. “Improvements in electric clocks." T. J. Murpay and THE STANDARD 
Timk CoMPANY, LixirkD. August 2nd. 


15,671. Improvements relating to dynamo-electric generators and motors.“ 
A CHURCHWARD. August 2nd.. (Complete.) 


15,674. "Improvements in the construction of storage batteries.“ A. GABITTI. 
(Date applied for under Patents, &c., Act, 1*83, Sec. 108, January 2nd, 1901, 
being date of application in Italy.) August 2nd. 

15,680. ‘Improvements relating to dynamo- electric generators and motors.“ 
A. CHURCHWARD. August 2nd. (Complete.) 

15,686. “Improvements relating to commutator brushes for dynamo- electric 
generators at d motors.“ A CHURCHWARD, August 2nd. (Complete.) 


15,659. "Improvements in electric incandescence lampholders and switches 
there for.“ J. R. Quain. August 2nd. 


15,691. Improvements in electrio railways.“ C. E. Betrs. (I. W. Betts, 
United States.) August 2ud. 


15,714. Improvements in electric alarms.” D. ViaL, Jux. Dated August 
8rd. (Complete.) 


15,7583. “Improvements in telephone exchanges." F. Srock. August 3rd. 
(Complete.) 


15,755. “Improvements in or relating to electric governors." H. A. Pryor. 
(D. C. Smith and R. C. Young, Western Australia.) August 3rd. 


15,769. “Improvements in the manufacture of incandescing electric lamps." 
W. L. VOELKER. August Jrd. 


— — — — — 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 829, High Holborn, W. C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 
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16,808. ‘improvements in pnoumatio controlling mechenism fer electric raliway 
cars." 8. H. Short. Dated August 19th, 1599. Relates to pneumatically 
operating the electrical controllers on electric railway cars. 6 claims. 


16,026. . lu or relating to electric measuring and Indicating 
apparatus.” H. Darwen, E. H. Griffiths, and W. C. D. Whetham. Dated August 21st, 
1839. Relates to Wheatstone bridges and potentiometers. 5 claims. 


16,066. ‘‘Improvements iu or relating to conduits for electric conductors.” J. J. 
Bate. Dated August 21st, 1899. Conduits of concrete, &c., are formed prefer- 
ably of oval section, and have the socket flanges flattened above and below to 
give resting surfaces. Internal bridge-pieces are also provided. The conduit 
lengths are partially cut through, prior to baking, so as to allow of separation 
and useas open conduits. The conductors may be set in bitumen vegetable 
tar, &c. 3 claims. 


10,909. “improvements In magneto-eleotriotelegraphs." L. d. Woolley. Dated 
August 22nd, 1899. A telegraph transmitter is formed with a spring-driven 
magneto-electric machine in which the spindle carries a detent arm. The 
detent arm engages with one or other of the two shoulders inthe key lever 
according to the position of the key. The lever plays between stops, and has a 
returning-spring. In the receiver an oscillating armature connected to line, 
carries a rod playing between the stops. The magnet is provided with an 
insulated sleeve connected by a brush to one line, and also to one end of the 
armature coil,so that currents of opposite polarity arc sent to line on the 
depression and raising of the key. The receiving-armature strikes one or other 
of the stops corresponeing to the motion of the key. 5cla.ms. ` 


oe 


17,130. ''improvements in automatic electric alarms.” W. Rausch. Dated 
August 28rd, 1899. Relates toa time-alarm signalling apparatus for hotels, 
schools, manufactories, &c. The clock is provided with a wheel, each tooth of 
which acting through the bent lever, completes the electric circuit between the 
lever and contact. 1 claim. 


17,169. ‘“‘improvements in electricity meters." G. Hookham. Dated August 
2ith, 1899. Relates to energy and quantity meters. 6 claims. 


17,203. ''An improvemont la pole-pleces for dynamos." H. A. Earle. Dated 
August 24th, 1899. Field magnets.—The polar extensions are buiit up of iron 
lamina, the inner and outer edges of which are concentric with the armature 
axis and the inner surfaces of the poles. These lamins are held together 
between two or more rings, to which they are secured by pins. 1 claim. 


17,211. ''improved holder for telephones." W. H. Wheatley. (M. Wohlyemuth) 
Dated August 21th, 1899. Holders for telephones are constructed with an 
adjustable support pivoted to the end of an arm which is in turn pivoted toa 
rod. The rod is pivoted in a fixed arm, and is connected by a spring-controllei 
Ink with a curved pivoted lever. The pivoted lever is connected by a link with 
a lever, the inner end of which acts on the yoke slide for moving the telephone 
hook. The last lever has a notch and a following pawl which engage together 


when the arm carrying the aljustable support has been moved through a pre- 
determined amount. 3 claims. 


17,229. *'' improvements la connection with tha polishing or finishing of olectro- 
plate and other artioles.” J.B. Brooke. Dated August 25tb, 1899. — Burnishing; 
polishing.—Consists of a process of polishing, burnishing, cleaning, &c., metal 
articles, which consists in fixing the articles in a rotating drum partly charged 
with loose polishing material, such as scraps of leatherand metal balls, &c. For 
polishing during electro- plating, the drum is arranged to contain or work within 


an electrolyte, and the articles under treatment are connected to the plating 
circuit. 8 claims. 


17,266. ‘‘ Electrie lag recorder.” L.T. Jeues, jun. Dated August 25th, 1899. 
The spindle of one of the arbors of the indicator carries & toothed wheel, which 
rocks a lever and completes a circuit intermittently for a magnet in a distant 
indicator. The consequent rocking of a spring armature through a pawl and 
rachet- wheel, turns the tenths of a knot indicating hand. The spindle of this 
hand carries & cam, which, acting on the projection of a spring lever, rocks it at 
each revolution of the hand, and through a paw! an] ratchet-wheel, actuates 
the knots indicating hand. 4 clain:s. 


17,268. ‘‘Improvements in or relating to galvan'c batteries.” A. J. Boult. 
(J. Trollett.) Dated August 25th, 1899. Relates to a zine carbon battery, in which 
the carbon clectrode is in two parts, cach in the form of a ring, and made up of 
plates of earbon fitted at their upper and lower ends in crowns of metal. The 
two parts are connected tozether at thcir lower ends by leaden radial bars. 
The zinc electrode is placed in an annular porous vessel provided with recesses 
for the passage of the bars. 3c aims. 


17,203. ''improvements in connection with electrical measuring instruments 
employed in combination with snrront and potential transformers for meacariag 
electrical energy.” Siemens Bros. & Co., Limited. (Siemens & Halisko, Action 
Geselisohaft.) Dated August 25th, 1999. Relates to energy for alternating 
currents. 2 claims. 


17,319. ''improvemeats in gripe used in the layiag of underground electrical 
cables." The Stes! Nut and J. . Limited, 400 . Hampton. Dated August 
26th, 1599. A grip for hauling conductors into tubular conduits is formed with 
a tapering case, to the inside of which three tapering guides are secured, the 
outer ends of which form three parallel guides, terininating in a screw box 
head. ‘The screw working in the head is pivoted in a plate sliding between 
guides. The plate rests on the heads of three slides provided with toothed 
inner surfaces for gripping the end of the cable. The outer end of the screw 
terminates in an eye. 1 claim. 


17,337. = An impreved battery cell, with double case, applloablo also as a Leyden 
. C. Vogt. ated August 26th, 1899. Relates to the construotion of 
atteries, especially dry batteries, so that they may be transported without 
being liable to injury from shocks and falls. If the outer casing is made of a 
conducting material the battery may be used as a Leyden jar. 8 claims. 


17,341. ''improvoments la or connected with oontact apparatus for electrio rali- 
ways with and ound current feed and meckanioal partial conductor service.” 
C. F. P. Stendebach. Dated August 26th, 1899. Electric railways and 
tramways on a sectional conductor system with mechanically operated 
switches. Switches. Instead of retu:ning ihe switch to the off position bya 
spring as described in Specification No. 18,187, A. D. 1898, it is positively 
actuated. 1 claim. 


17,379. “‘ improvements ia electric aro lamps.“ 0. B. Helistrom. Dated 
August 28th, 1809. Relates to arc lamps. Carbons are formed as rings in 
section circular with a flange projecting inward in ihe plane of the ring. The 
flanges are held by hinge clips with tightening screws on arms of shafts which 
are free to turn in frames under the action of gravity, as tbe carbons are con- 
sumed at the lowest parts by the are. In a moditication the carbon rings are 
supported in a horizontal plane, and are geared to a small electric or spring 
motor, by which they are slowly rotated continuously. One ring may be replaced 
by astationary carbon. 9 claims. 


17,386. ‘‘ improvements in saap ‘electric switohes." M. Guett. Dated August 
28th, 1899. Relates io switches giving a quick make-and-break. 4 claims. 


17,410. ‘‘ improvements in electrio accumulators.” R. Haddan. Dated August 
28th, 1899. The positive electrodes are arranged so that their surfaces lie at 
an angle to the negative electrodes, so that, in both charging and discharging, 
the parts of the electrodes of opposite polarity which are nearest to each other 
are first affected, and then those further apart. The positive electrodes are 
of square cross-section, and arranged at an angle to the negative electrodes. 


The positive electrodes ma&y be also of circular or of polygonal cross-section. 
1 claim. 


17,446. “improvements in electrio oables." G. E. Heyl-Dia. Dated August 
29th, 1899. Conductors are formed of aluminium wire covered with copper or 
other solderable metal, the insulated strands being enclosed in a thin lead 
sheath having an outer cover of bituminous, &c., material, 'The lead sheath 
may be omitted. 2 claims. 


17,474. ''imprevements in eleetrio massago apparatus." T. Boradt. Datéd 
August 20th, 1899. A galvanic chain used in massage is composed of zinc and 
copper plates, with intervening layers of felt, loops and hooks joining the 
opposite elements of adjacent links, 3 claims. 


17,477. “Improvements in moutdings for electric wires and other purposes." 
M. Chase, De F. W. Chase, G. Code, and E. Planta. Dated August 29th, 1899. The 
electric wires are inserted in grooves in rabbeted]boards fixed to the walls, and 
are covered by mouldings which are rabeited to interlock with the boards. 
Metal fastenings or retaining strips, fixed to the boards by screws or spurs, arc 
bent down over the mouldings. 8 claims. 


17,604. ''improvements in moane and 1 for recordiag ths dollootisns of 
pointers, magnetic needies, colis, and the like, and the fluctuations of electric 
currents, and for utilising neh deflections or uations te actuate or contre! 
various ether mechanisms or apparatus.” E. A. Qoddin. Dated August 29th, 1899. 
Relates to apparatus for recording the deflections of compass needles and other 
moving bodies, such as pointers, and for the utilisation of such movements for 
controling and operating various forms of mechanism and apparatus. The 
apparatus is stated to be applicable for steering torpedoes and other vessels ; 
regulating the supply of energy, such as an electric current; regulating the 
supply of matter, such as a mechanical stoker; for use as a telegraph trans- 
mitter and repeater; for use as an electro-mechanical type-writer; for use with 
clocks for controlling other clocks, &c., and for use with peur gauges 


and thermometers for controlling and regulating ventilators anå fire sprinklers, 
7 claims. 


17,607. “improvomente in electric lamps with linminatiug bodies made By 
second-class conduotors.” V. I. Foony. (Aligemeine Elektrioitats Geselischatt.) Dat 
August 29th, 1899. Incandescent lamps, having auxiliary heaters forincandescing 
bodies which are non-conducting when cold are mounted on caps, containing 
automatic interrupting apparatus for the heater circuits, plates of a bad con- 
ductor of heat being interposed to protect the caps. 8 claims. 
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GLYNN v. ATHERTON AND OTHERS. 


Unper the guise of an action at law, a Liverpool jury has 
received, at considerable length, a lesson in what a well- 
known essayist calls “the art of putting things” In 
January, 1899, a cycle manufacturing company, known as 
R. F. Hall & Co., Limited, passed into the hands of a 
liquidator, who sought a purchaser for the business and 
found one in Mr. J. B. Atherton. In February, 1899, an 
agreement was entered into whereby the business was trans- 
ferred for the sum of £55,000, which Mr. Hall informed 
the Court which had to assent to the transfer, was a good 
and adequate price considering the circumstances of the 
cycle trade. In our issue of April 28th, 1899 (p. 694), we 
noticed the prospectus of the British Electric Works Com- 
pany, Limited, which was formed to purchase for £142,000 
(payable as to £40,000 in ordinary shares, £15,000 in 
cash or ordinary shares, or partly in both, and the balance 
in cash) the establishment of an electrical manufactory, 
frechold land, buildings, and plant, plus certain leasehold 
property and stock (£5,000), valued at £110,888, thus 
leaving £31,112 as the purchase price of the remaining 
asscts—namely, certain patents, goodwill, &c. The company 
bought from Mr. Atherton for £142,000 (of which £102,000 
was paid in cash) the premises and property which Mr. 
Atherton acquired from the liquidator of the cycle company for 
£55,000, and it was alleged by counsel for the plaintiff, and 
not seriously contested by the defendant, that in the interval 
between purchase and sale nothing had been spent in 
improving the works or adding to their value in any way. 
In his evidence the vendor said that the applications of the 
public amounted to the full sum for which subscription was 
invited, and that the directors were consequently bound to give 
him theoptional £45,000 in cash instead of shares. In cross- 
examination it was elicited that, in reality, the total applica- 
tion was 16,900 shares short, and the vendor applied for 
them through nominees. In his examination he stated that 
he had never sold a single share, but in cross-examination it 
was explained that this referred to vendors' shares. In 
addition to the share capital there was an issue of £50,000 
debentures, 10 per cent. commission (half in cash, half in 
shares) being paid to intermediaries who negotiated the 
transaction, under circumstances calling for strong comments 
from Mr. Justice Bucknill. The British Electric Works 
Company went into liquidation, and in June last its assets 
were disposed of for £66,000. The action was that of a 
shareholder claiming the return of his investment, on the 
ground of misrepresentation in the prospectus. 

In his summing up of the case his Lordship placed the 
issue before the jury very fairly and very clearly :— The 
plaintiff said defendants were buying a moribund cycle 
business and premises, but defendants said, not at all; what 
they were buying was the premises, plant, machinery, not 
for the purpose of carrying on a cycle business, but 
for the purpose of carrying on a distinctly new business, to 
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be commenced, created, and brought together by their own 
energy ; and after dealing fully with the evidence, his Lord- 
ship submitted to the jury a series of questions, printed in 
detail in our “ Notes” columns last week. In replying to 
these questions, the jury found that in its general tenour the 
prospectus was untruthful, false, and fraudulent; that the 
statements which were complained of were untrue, and that 
the plaintiff was induced to apply for shares by such state- 
ments. They found that the defendants had not reasonable 
grounds to believe, and did not in fact believe, the state- 
ments to be true; that they made them fraudulently, and so 
far as J. B. Atherton and Jacob Atherton were concerned, 
they made them wilfully. There were contracts that were 
material to be disclosed to intending applicants for shares, 
and the plaintiff had suffered loss to the extent of 4950, 
which was the amount of his subscription, less a bonus of 2s. 
each on his preference shares. | 

The defendants in this case, in studying “the art of 
putting. things“ in a prospectus, had not considered 
sufficiently the difference between “representation and mis- 
representation.” In the opinion of the jury a cycle factory 
is misrepresented when it is described as an electrical 
works, and, notwithstanding the expert evidence called 
for the defence, the soundness of the jury’s judgment must 
be generally admitted. 

It is unquestionably true that some of the machinery 
adapted to the manufacture of cycles is equally adapted to 
the manufacture of some electrical apparatus, But cana 
factory be said to be * equipped for electrical manufactures 
when it is innocent of any patterns or tools for any electrical 
apparatus, and lacks the experienced hands to make 
or use them? The view of the defence, that a new business 


was being started, had certainly some support from the 


prospectus, but for the. margin between the valuation and 
purchase price. "This gap of £31,000 odd, could only be filled 
by“ good will," and goodwill is only applicable to a continued 
business. ! 

There was absolute unanimity amongst the directors and 
co-defendants in regarding the company as a perfectly 
boná-fide undertaking into which they had embarked their 
own money and advised their friends also to invest, The 
advice to the friends need not necessarily be conclusive 
evidence, but no suggestion was made that the directors did 
not qualify for their directorships with their own money, or 
regard the investment as one likely to be productive. With 
one exception the directors were already interested in elec- 
trical companies or undertakings. They had some influence 
in the electrical world, and we see no reason to doubt that 
they expected the exercise of their influence to turn even an 
over-capitalised company into a commercial success. We 
had occasion in discussing Mr. Higginbottom’s retirement 
from the Electrical Committee of the Manchester Corpora- 
tion to allude to his connection with the British Electric 
Works, and the evidence in the recent trial confirms the 
view we then expressed. To Mr. Jacob Atherton the 
purchase and sale of the property was a simple matter of 
business, He thought his brother had never made a better 
bargain than when he bought the property for £55,000, 
which remark prompted Mr. Asquith to ask whether he did 
not think his brother made a still better bargain when he 
sold the property for £112,000. On this point the judge 
said that he thought it would be agreed that Mr. J. B. 
Atherton was eminently fitted to buy the business, and he 
should think that it had been shown that he was eminently 
fitted to sell it. He did not mean to say anything to hurt 
Mr. Atherton’s feelings, because a man was entitled to buy a 
thing as cheaply as possible, and sell it as dearly as he could 
as long as everything was honest, His Lordship added, 
what all will agree with, that it would be a sad day for this 
country if a man was condemned for making a 
good bargain. These remarks were well calculated to remove 
from the minds of the jury any prejudice that might arise 
from the disproportionate sale and purchuse prices. The 
result, however, may tend to emphasise the difference 
between a bargain made and carried out between those who 


are acquainted with all the facts, and a bargain where the 

uaintance with the facts is limited to one side The 
satisfaction which may justifiably be felt at completing a 
profitable business transaction on equal terms is not per- 
missible when the transaction is carried out between a pro- 
moter and his personal friends acting as directors on If 
of unknown investors. On the one hand is complete know- 
ledge; on the other hand is just so much knowledge as the 
prospectus gives. If the prospectus misrepresents some 
facts, and altogether suppresses others, the investor must be 
at a disadvantage, and it is fortunate that the law can be 
invoked on his behalf. It is doubtful if anyone reading 
our remarks on the British Electric Works Company's pro- 
spectus would have invested. If he did so, he would have 
realised the speculative nature of the investment, but if all the 
facts as now known had been then disclosed, it i8 not reasonable 
to suppose that the capital would have been subscribed. If 
that be so, the directors cannot be said to have done their 
duty, and the verdict of the jury, though a hard, 18 none the 
less a just, retribution for their negligence, if for nothing 
worse. 


WE again notice in the editorial pages 
of an esteemed contemporary, a disposi- 
tion to defend the position assumed in a 
previous issue, namely, that Parliament should frame laws 
to standardise a system of railway electric traction, in order 
to prevent the possible diversity of systems throughout the 


Standard 
Railway Traction. 


. United Kingdom. Our contemporary states that it was 


intended to confine its statements to the distributing 
system from which the locomotive or locomotive cars receive 
their energy, while in our article we assumed that an 
entire system, including generating apparatus, was meant. 

Our contemporary is mistaken ; our criticism was intended 
to apply only to the principle involved, and did not refer to 
the power generating station, nor to the line-transmission 
and sub-stations. The whole question of Parliamentary 
interference, referred to in our article, turned on the point 
of line-distribution. 

We take issue squarely with our contemporary on this 
question of Parliamentary interference, and on nothing else. 
Our claim is that we have had too much legislation on elec- 
trical undertakings already, and that this legislation is 
largely responsible for the backward state of the country in 
this important industry. We believe that our engineers and 
railway managers are, as a class, clear-headed men, and that 
under their guidance our railways can, and will, work out 
their own salvation on this subject of electrical distributing 
systems, just as they have on the subject, of track gauge and 
other important matters involved in the operatioh of rail- 
way& Our engineering societies have been formed largely 
with the object of freely discussing just such topics, and for 
the establishment, of standards, where possible, We doubt 
the advisability of carrying such discussion into the Com- 
mittee Rooms of the Houses of Parliament. 

General legislation for the protection of the lives and 
property of the public is essential; specific legislation 
restricting the developinent of an industry to specified paths, 
and thus limiting individual effort and enterprise, is, in our 
opinion, unnecessary, harmful and wrong in principle, 
especially so for a country which depends very largely upon 
its foreign trade for its existence among nations. Mistekes 
must be made, and capital, in a sense, wasted, in bringing 
an industry to a state of perfection, but this wasted capital 
should be returnable many times over by trade secured 
through taking the initiative in its development. 

We trust that we have stated our views clearly, for, while 
the subject is relatively of small importance, yet the prin- 
ciple involved is of great moment to this country, and 


especially so at a time which we believe to be a critical one 
in its history. 
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THE ELECTRIC LIGHTING OF LUTON. 


Iy the year 1895 the Borough Council of Luton obtained a 
rovisional order for electric lighting, and in the following 
year the Electric Lighting Committee conferred with Mr. 
Albion T. Snell, consulting engineer, and a Sub-Committee 
was appointed, which visited a number of electricity works. 


— 


Froxt View or Works. 


In April, 1897, Mr. Snell was requested to report fully on 
the lighting of the town, having regard to the introduction 
of a dust destructor, and also to the adoption of electric 
tramways at a future date. His report was finally approved 
by the Committee, and confirmed by the Town Council in 
June, 1898, and in the following month he was formally 
instructed to prepare specifications and plans. 

Tenders for plant and buildings amounting to £26,000 
were accepted by the Corporation provisionally in 1899, and 
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Evans, A. M. I. C. E., who 


the borough surveyor, Mr. A. J. I. 
acted as architect. 


prepared the necessary designs and 


The engine and boiler rooms are parallel to each other and 
The first 


permit of ample extension towards the river. 


—  ———— M 


» 


VIEW or DorinER HOUSE. 


plant is designed so as to be practically self-contained and 
independent of fature extensions, so that in the event of 
accident, from fire or otherwise, the first plant of about 
1,000 M. P. can be separated from the larger units which will 
follow in due course. The floor of the engine room is laid 
with slabs of artificial stone, and the walls are lined with 
glazed brick to the underneath side of the girders supporting 
a six-ton traveller. Both engine room and boiler house have 
skylights throughout their length, with ventilatorson each side. 


GENERAL VIEW OF STEAM DYNAMOS. 


application was made to the Local Government Board for a 
loan of £27,000. This received sanction in the following 
year, and the work was commenced in the summer 


of 1900, The station is conveniently situated on the old | 


vicarage site, adjacent to St. Mary's Parish Church, and near 
the River Lea. 

The provisional plans of the buildings were prepared by 
the consulting engineer, and the buildings were erected by 


The chimney shaft is octagonal, with a square base. It is 
120 ft. high above ground line, with a minimum internal 
area of 60 sq. ft. The fire brick lining is carried up for 
about 40 ft. The capacity of the shaft with natural draught 
is fully pus to 2,000 H. P. 

Two Lancashire boilers by Messrs. Tinkers, Limited, 
have so far been fixed, each being 8 ft. diameter by 80 ft. 
long, fitted with two internal furnaces 8 ft. 8 in. in diameter, 
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which are reduced to 2 ft. 9 in. at the back of the 
boiler. There are no cross tubes. The boilers are built for 


a working pressure of 160 Ibs. per sy. in., and have been 
tested hydraulically to a pressure of 250 tbs. per sq. in. 


— Uü 


STEAM BALANCER AND CHANGING DYNAMO. 


There is a main vertical steam ring S in. in diameter, with 
7 in. branches to the boilers in the lower member, and 
branch pipes to the engines from the top member. A Mus- 
grave superheater is fitted to each boiler. | Space is provided 
for a third boiler. 

There is a Green's economiser of 240 tubes, capable of 
raising 15,000 lbs. of water per hour from 60° F., to 
212" F. Space is provided for 120 additional tubes. The 
scrapers are worked by an electric motor through worm 
gearing. 

The coal bunkers are in line with the boilers, and open on 
to the firing platform. In the first instance 
the boilers will be hand fired, but arrange- 
ments are made for mechanically handling 
the coal in the future. 

The main exhaust pipe is 12 in. in 
diameter, and is laid in a culvert under the 
engine room floor. The exhaust steam is 
passed through a Wright-Berryman sun face 
condenser capable of condensing 10,000 Ibs. 
of steam per hour with a vacuum of 25 in. 
of mercury; or it can be taken direct to 
atmosphere through a Blake & Knowles 
automatic valve. The air-pump is of the 
Edwards type with two cylinders coupled 
to a compound engine. The circulating 
water is supplied from a concrete-lined cool- 
ing pond adjacent to the River Lea, so 
desizued that part of the river can 
be deflected through it. The pipes are so 
arranged as to siphon through a steam-driven 
centrifugal pump, the maximum capacity 
being 40,000 gallons per hour. Ultimately 
it is intended to erect a cooling tower above 
the pond. The auxiliary steam service is 
2 in. in diameter. 

The feed-water service comprises two steam 
Pearn fly-wheel pumps, each of 10,000 lbs. 
per hour capacity, and a steam injector of 
equal capacity. There is a cold storage 
tank of 6,000 gallons capacity, and a 
Tyacke water softening plant capable of treat- 
ing 250 gallons per hour.  Thereare the 
usual duplicate services for feeding the boilers with condensed 
water from the hot well, or from the cooling pond, or from 
the cold storage tank, either through the economiser or direct 


to the boilers through a small feed-water heater. 
water is measured by & Kennedy meter. 

The whole of the pipe and feed work has been carried out 
by Messrs. Babcock & Wilcox, Limited. 

The generating sets comprise three 85-&w. 
steam dynamos by Messrs. W. H. Allen, 
Sons & Co., Limited, running at 390 
revolutions per minute, and a 42-Kw. steam 
balancer by the same makers running at 
150 revolutions. The two balancing 
dynamos are connected to the engine 
through a coupling, so that they can be 
disconnected and run as & motor balancer 
when desired. On the other side of the 
engine is permanently coupled a 16-kw. 
dynamo used for charging the regulating 
cells. Space is provided for an extension 
set of about 250 KW. 

The large dynamos have four poles and 
carbon brushes, and are designed to give an 
output of 170 amps. each at 500 to 
550 volts when running at normal speed, 
and to endure a 15 per cent. overload for 
three hours without undue heating. They 
are shunt-wound, with regulating resistance 
in the shunts, 

The main switchboard, by Messrs. Nalder 
Bros. and Thompson, is in Sicilian marble 
on an iron frame surmounted by a clock, 
and consists of five panels for dynamos 
and five for feeders, with battery and 
balancer regulating panels in the centre. 
On the lower panel in the centre are 
mounted the ammeter, automatic cut-out 
ard  resitance for connecting the middle wire to 
earth. At the back of the board are three horizontal 
bus bars, In the front are vertical bus bars so 
arranged that any machine can be coupled to 
either of the horizontal bus bare. Each dynamo is 
provided on one pole with an automatic maximum 
and minimum = cut-out, and on the other pole with à 
main switch interlocking with the field switch ; each 
main set can be excited separately or off the bus 
bar, but the field circuit cannot be closed or opened 
until the main switch is opened. The instruments are 


The feed. 


(Marty SWITCHBOARD. 


chiefly Weston, Kelvin and Nalder Bros. & Thompson's 


edgewise permanent-magnet moving-coil type. 
There are two batteries, each of 140 cells, of the Chloride 
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type. Each battery is capable of giving 160 amps. for two 
houra, 100 amps. for 4 hours, or 70 amps. for seven hours. 
The main batteries are charged across the terminals of the 
bus bars. The regulating cells are in the centre on either 
sde of the neutral wire, and are charged by the dynamo 
coupled to the steam balancer already referred to. | 

The whole of the street cables were supplied and laid by 
Messers. Callender & Co. They are insulated with vulcanised 
bitamen, laid on the solid system in wooden troughs filled 
with bitumen. So far two main feeders are laid, one of 
03 x 03 x 0'3 sq. in. section to the nearest part of the 
distributing system, and the other 0'2 x 0-2 sq. in. on the 
outers only, to a point. near the Town Hall- The distributing 
mains in the heaviest section are 0°15 x 0'1 x 0°15 sq. in. 
but generally are 0075 x 005 x 0˙075 8q. in. Two 
pairs of twin pilot wires are brought from each of the feed- 
ing points to the station. 

A large number of street boxes have been laid, in all of 
which the poles are in separate iron boxes, so that each 
main can be disconnected without risk of a short circuit, or 
injury to the workmen. 

Ten public arc lamps have so far been erected and are 
coupled in series off the outers, a connection being made 
between the 5th and Gth lamp to the middle wire through a 
switch, so that five lamps can be switched off without in- 
terfering with the other five. The lamps are Crompton’s 
P. 20 single carbon long type, and each post is fitted with 
an Edmunds automatic cut-out and compensating re- 
sistance. They are controlled from the station. 

The arc lamp-posts were specially designed for Luton, and 
are particularly handsome. The centre of the arc is 
approximately 23 ft. from the ground. Two 32-c.r. 


incandescent lamps are to be used after midnight, when the . 


arcs will be switched off. 


The demand for current, in spite of the unfavourable 


time of the year, is considerable, and approximately 2,000 
lamps of 8 (. P. are either connected or about to be connected 
to the mains. The Corporation is supplying energy at 6d. 
for the first 400 hours of maximum demand, and 3d. per 
unit afterwards for lighting, the price for power being 6d.,and 
1M. per unit, and for heating, a uniform rate of 14d. per 
unit. This preferential rate for heating has been decided on 
by the Corporation in order to encourage electric heating of 
the various factories, 

Wright’s demand indicators and Aron wattmeters are 
used at present. | 

The following is the list of chief contractors :— 
Boilers and economisers . Tinkers, Limited. 
Engines and dy namos .. W. H. Allen, Son & Co, Ltd. 


Pipe work, feed services and water- 


softening plant. Babcock & Wilcox, Limited. 


Main switchboard and instrumenta Nalder Bros. & Thompson. 


Condensing plant di . . J. Wright & Co., Limited. | 
Street mains and publicarclighting Callenders Cable and Con- 
| struction Company, Ltd. 
Meters ID es The General Electric Co., Ltd. 
Demand indicators Reason Manufacturing Co. 
dings .. Neville Bros. 


Mr. Albion T. Snell was represented during the progress 
of the works by Mr. W. H. Cooke, A. M. I. E. E., who was 
appointed borough electrical engineer on June Ist last. 


HIGHFIELD-CATER SYSTEM OF UNDER- 
GROUND MAINS. 


— 


A NOVEL, system of electrical underground cables, patented 


jointly by Mr. J. S. Highfield and Mr. J. Mol. Cater, is 
how undergoing a practical trial at St. Helens, where an 
tperimental section of cable about a quarter of a mile in 
length has been laid, and forms part of the network of 
lighting cables belonging to the Corporation. The three-wire 
Continnons current system of distribution is now employed 
there, with 230 volts between the middle and outer con- 
ductors, and the sectional area of the copper used is 2, ‘1 
and 2 sq. in. This cable bas been laid only a short time, 
at it is giving every satisfaction, and the laying of a further 
length is under consideration. The following’ are some of 
the points claimed for the system :—Small space occupied in 
the ground ; no surface drawing-in boxes required ; cheap- 


ness and rapidity in making house connections ; suitability 
for distributing electrical energy in a densely populated 
district, where conductors of large sectional area are 
necessary ; thorough protection of conductors from all kinds 
of mechanical damage ; for polyphase systems of distribntion 
a perfectly symmetrical system of conductors is provided; 
only a small number of men are required to lay the cable, and 
these are continuously engaged. With regard ^to the 
cost of the cable as compared with that of standard cahles 
of the present day, very careful estimates have shown that 
when from 15 to 20 per cent. of the actual cost of manu- 
facture has been, added by way of standing charges and 
profit, the cable may be placed upon the market at the same 
price as ordinary lead-covered cables in porcelain ducts 
having conductors of equal sectional area. The operations 
involved in the manufacture of the cable are extremely 
simple, amounting to little more than the assembling of the 
several parts. 

The cable, as laid at St. Helens, consists of wrowkbt-iron 
pipes 21 ft. in length, the bore being 3 in. in diameter 
throughout. The external diameter is about 3) in., except 
at the extreme ends, where it is enlarged and screwed for a 
distance of about 2 in., the diameter at the bottom of the 
threads being somewhat greater than the external diameter 
of the pipe ; this allows of the jointing socket being screwed 
over the pipe whilst the jointing of the copper conductors is 
being effected (sce fig. on page 298). 

These conductors, of which there are three, each having a 
sectional area of 2 sq. in., project from each end of the pipe 
for a distance of about 44 in., and are sent out from the shops 
with their ends ready tinned, and with a tongue soldered 
into the grooves at one end. 

The wood insulating strips, which are the same length as 
the pipes, are boiled in a heavy wax, and after each 
individual length of cable has been assembled, hot wax is 
forced into the interstices under pressure. The insulation 
of the length is subsequently tested with an alternating 
current at a pressure of 2,500 volts for a period of a quarter 
of an hour, and also with the usual direct current tests for 
cables of a similar class. Cast-iron caps are then screwed 
on to each length of pipe to prevent damage during transit 
from the works to the place of installation. 

[n laying, the jointer first removes the cap and screws 
over the end one of the wrought-iron jointing sockets; the 
threads disengagiug after the first 2 in. admit of the socket 
beiug pushed up the pipe clear of the joint. 

The second length is then laid in position, with its cap 
removed, and with its conductors inserted into the copper 
sleeves on the ends of the conductors of the first length. 
Heat is applied, melting the tinning, which, upon cooling, 
unites the conductors in the adjoining lengths. Wood 
insulating strips are then placed in position round the con- 
ductors, and the jointing socket is screwed back into posi- 
tion, making a stiff and water-tight joint. Molten wax is 
poured into the joint through an orifice in the socket, whicli 
is subsequently plugged. 

For the house connections each length of pipe is screwed 
and plugged opposite the middle and an outer conductor 
before it leaves the factory, so that no drilling is required 
after the cable has been laid in the street. This admits of 
a house connection being very quickly and cheaply effected ; 
and house services may be as readily effected upon 
conductors of a very large sectional area as upon those 
of small size. 

In the case of a town in which the complete installation is 
laid on the above system, it is proposed to keep the pipes 
under à few inches of air pressure, using desiccated air. 

When it 1s desired to make a connection to any one of the 
conductors, the plug referred to above is removed, and a 
connecting piece, having its end split and a wedge inserted 
in the split, is driven in; the wedge being thus forced up 
the split, expands the sides of the connecting piece so as to 
make them fit and hold firmly in the dove-tail. Around 
the stem of the branch a wooden sleeve is put on in halves, 
A. conducting branch being soldered into the socket end of 
the connecting piece, and this piece being coated with insu- 
lating material, an enclosing socket lined with insulating 
material is screwed into the hole of the main pipe, and ita 
interior is filled with molten insulating material such as 


pitch. 
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When the pipe itself is used as return conductor or middle 


wire, or when tbe line is on the two-wire system, one of the 


bars is dispensed with. When two pairs of conductors 
are required, a fourth bar can be introduced where the space 
is shown empty, the four conductors being then arranged 
symmetrically. 

The construction of the cable is seen to be extremely 
simple, and the materials, apam from the copper, are inex- 
pensive. We are informed, also, that the method of making 
connections described above is highly appreciated by the 
outdoor staff at St. Helens on account of its simplicity and 
economy of time. Of course, like every known system, it 
has its drawbacks ; those which occur to us, on an inspec- 
tion of the drawings, are the multiplicity of joints in the 
main, and the somewhat doubtful security of the service 


HIGHFIELD-CATER CABLE. -—LONGITUDINAL SECTION. 


connections. The former, having in view the considerable 


success of bare copper mains on the Crompton principle, and 
other many-jointed systems, may, perhaps, be disregarded. 
As regards the latter, we are told that hot wax is forced into 
the cables in course of manufacture; it therefore fills the 
dovetail grooves in the conductors. In making a connec- 
tion this wax has to be removed, and the metallic surfaces 
thoroughly cleaned—no easy matter, when the only means 
of access is through a i-in. hole. Moreover, there is a 
considerable likelihood that when the connecting piece is 
driven home, the split end expanded by the wedge will make 
but a poor fit with the sides of the groove. Lastly, for 
every house service, two conductors must be led off in 
separate pipes, unless a special junction box is provided. 
For turning corners doubtless special bends are made; 
it would be interesting to learn from the inventors 
whether, and to what extent, the actual built-up cable can 


be bent without injury. The question of leading away the 


branch connections is also of interest, as, unless these are 
flexible, it is difficult to see how a connection is brought 
round from the left-hand side of the main to a house on the 
right-band side, while the top enclosing socket extends a long 
way upwards towards the surface of the street. The fact 
that a considerable length of such cable is working satis- 
factorily at St. Helens, of course proves that the difficulties 
to which we refer have bcen overcome, 


PROVISIONAL ORDERS, 1901 


THE general result of the applications to the Board of Trade 
for electric lighting orders during the present session is 
almost identical with that of the previous year. 
‘Ninety-seven provisional orders were granted in 1900 
inst 98 in 1901, but, in some respects, there is a serious 
difference—the proportion of orders taken by local autho- 
rities and companies respectively shows a marked difference 
in comparison with previous years, the powers given to the 
town councils being 67 against 80 to companies. 


Of course, it does not follow that the undertakings will 
be carried out by the municipalities in the proportion indi- 
cated by the grant of the powers; on the contrary, the 
tendency to make arrangements with construction companies 
to pioneer the business continues to increase—seven deeds of 
transfer having been approved by the Board of Trade since 
last year's report, in all cases the local authorities arranging 
with companies to become the undertakers, and there is no 
instance of the purchase of a company's undertaking by a 
municipality. | 

The seven orders referred to were granted between 189; 
and 1900, inclusive, and were probably taken, not so much 
with a view to municipal trading as with the desire of being 
able, by possessing the powers, to make the best bargain with 
competing companies for a transfer. 


CROSS-SECTION aT HOUSE 
CONNECTION. 


The falling off in the number of applications for provi- 
sional orders by companies is principally due to the develop- 
ment of great power schemes promoted under Acts of Parlia- 
ment, which embrace the supply of wide areas—the days 
being numbered for isolated installations in small towns; 
sooner or later, all such works will be converted into distri- 
buting stations, with a serious sacrifice of generating plant, 
by those local authorities who find themselves within the 
reach of the mains of a power. station supplying electricity 
upon cheaper terms than can be done locally. 

It is practically a necessity for these power schemes to be 
promoted by private enterprise ; no groups of local authorities 
could undertake such business, any more than they could work 
sections of the railway system, which must be managed by 
public companies, unless the whole business is undertaken by 
the State. 

The financial results of the municipal electric undertakings 
are not sufficiently encouraging to arouse enthusiasm on 
the part of the ratepayers in speculations of the kind. 
The accounts are beginning to be understood, and town 
councillors are now found to be increasingly inquisitive as to 
the provision for depreciation, antiquation and renewal, with- 
out which any statement of successful trading is received 
with well deserved suspicion. 

Investigators may safely apply one or two fairly established 
calculations in investigating municipal electricity accounts. 

Interest and sinking fund require a provision of about 6} 
per cent. upon the capital borrewed, and depreciation and 
renewal (in addition to maintenance out of revenue) a farther 
amount equal to 4 per cent. per annum on the cost of plant. 

The above figures are based upon the ordinary period for 
repayment of the loans—say 25 years; in exceptional 
cases of a longer term for repayment or low rate of interest, 
some modification may be made, but not a very important 
one in the general result. 

In the report of the Board of Trade under consideration’ 
there are one or two cases of especial interest, for instance 
the Urban Council of Alfreton applied for a provision 
order, and the result is recorded in the following statement 
of how it was dealt with :—‘ Representations Were! 
from ratepaycra and others objecting to the application, and 
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the Board of Trade directed that a local inquiry should be 
held. After consideration of all the circumstances of the 
case, the Board of Trade refused to grant the order.” 

In another case, that of Carnarvon, it was a Mr. E. W. J. 
Peterson who made the application, and the following are 
the reasons assigned by the Board of Trade for refusing the 

t of the order :—'* Representations were received from 
the Corporation of Carnarvon and others, objecting to the 
application, and the Board of Trade directed that a local 
inquiry should be held. After consideration of the report 
made by the inspector appointed to hold the inquiry, the 
Board of Trade refused to proceed with the application.” 

In both these cases, the Board of Trade recognised the 
wishes of the locality, and if this principle could be generally 
followed out, applications for provisional orders would 
frequently be dealt with in like manner, and a substantial 
grievance on the part of the ratepayers properly dealt with. 

We commend this principle to the Local Government 
Board when asked to sanction loans for speculative under- 
takings opposed by the ratepayers, although they may be 
supported by a majority of their representatives on the 
Council, who were not elected with any such mandate. 

The Marylebone applications are also of interest, as in 
this case, two provisional orders were granted, one to the 
Corporation and another to a company, notwithstanding the 
fact that the Metropolitan Electric Supply Company were 
supplying the district under powers granted to them in 
1889 


To those who talk about monopoly in electricity supply, 
this case is an object lesson, and fully carries out Clause 1 of 
the Electric Lighting Act, 1888, which disposes of all idea 
of monopoly by the following provision, viz. :—‘ The grant 
of authority to any undertakers to supply electricity within 
any area, whether granted by licence or by means of a 
provisional order, shall not in any way hinder or restrict 
the granting of a license or provisional order to the local 
authority or to any other company or person within the 
same area,” 


SOME ALTERNATING AND POLYPHASE 
CIRCUIT DEVICES. 


ALTERNATING and polyphase current circuits are so flexible, 
that various combinations of arrangements may be readily 
devised when some development of an existing plant has to 
be effected to meet the varying demands that are constantly 
being made upon it, and during the last few years 
special, yet simple and ingenious devices have been 
devised, especially by American engineers, which have 
largely assisted in making transmission schemes so 
successful. Scott's system of phase-transformation and 
the Steinmetz monocylic system are well known, but few 
engineers in this country are acquainted with the devices and 
arrangements described below. 

About two years ago Messrs. C. P. Steinmetz and E. J. 
Berg patented a method of starting induction motors on 
single-phase alternating current circuits. Although two and 
three-phase induction motors start well, and run satisfactorily 
with short-circuited windings on the rotor and with rotary 
magnetic fields, they, as is well known, possess no starting 
torque when supplied with ordinary single-phase currents, 
unless some phase displacement is produced, when starting, 
y some auxiliary device which develops a rotary magnetic 
feld. The reason for this is that simple single-phase alter- 
hating currents produce purely alternating, and not rotary, 
magnetic fields, To obtain the phase displacement required 


lo set up a rotary magnetic field, Steinmetz and Berg intro- 


duce an auxiliary starting device, which gives to the motor 
Circuit the characteristic property of the monocyclic system. 

€ general arrangement of the motor circuit is shown in 
fg. 1, in which a and 6 represent the single-phase supply 
mains, The starting device is shown at a, and consists 


simply of a non-inductive resistance R, connected in series 


with a coil, L, of large inductance, across the supply mains 
a and b, through a double-pole switch s. Both the resist- 
ance of the non-inductive coil R, and the inductance of the 
reactance coil L, may be readily adjusted, and it is obvious 
that on closing the switch 8, a current will traverse R and L, 
and have a definite phase relationship with the current in 
the supply mains. The motor m is simply an induction 
motor with a short-circuited rotor and three field windings 
F, Fi and Fa, star-connected as shown, and the windings, F, 
and pa, are connected in series across the supply mains. 


From the common junction of the star-connected field wind- 
ings, the third winding, F, is connected to the common 
junction, €, of the coils R and L of the starting device, A; 
the current which traverses F being decidedly out of 
phase with that traversing F, and F,, gives rise to a perfect 
rotary magnetic field, and the motor becomes endowed with 
the essential property, a good starting torque. 

For use with small motors on high frequency circuits, 
Steinmetz has introduced a modification of the above 
arrangement, which is shown in fig. 2. In this case a three- 
phase induction motor, M, has the three field windings, 
F, Fi and F3 mesh connected, the primary terminals, 1 and II 
of F being connected directly across the supply mains, a 
and b. A condenser, k, is permanently connected across 


the primary terminals, 1 and III, whilst a reactance coil, 1, 


is connected across the primary terminals, rr and 111. The 


function of the reactance, t, is to give that phase displace- 
ment at starting which is necessary to increase the starting 
torque, whilst the action of the condenser, k, is two- 
fold :—(1) It produces a two-phase relationship between the 
electromotive forces at starting, and (2) it acts a8 a com- 
pensator for the lagging magnetising current when running, 


. thus improving the power factor of the system by diminish- 


ing the input for a given output. Condensers, however, are 
expensive, and not a commercial commodity at present, and 
for each horse-power of motor with a full load starting 
torque for about. 125 per cent. full load current, the capacity 
of the condenser should be 1 kilovolt-ampere. With respect 
to both these. methods, it may be stated that the motors 
work as satisfactorily as on polyphase systems if the correct 
combination of resistance and reactance, or of capacity and 
reactance, for the particular motor employed is realised, 
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To obtain polyphase currents from single-phase alter- 
nating currents Mr. H. Wagner has invented a very interest- 
ing arrangement, which will be new to many English 
engineers. In the vector diagram, fig. 31, A D represents 
the E. M. F. of a source of alternating current supply (i.e., 
alternator or secondary of a transformer) in magnitude and 
phase, and € p represents the E. M. F. maintained at the ter- 
minals of a reactance coil L, connected as shown in figs. 311 
and III, so that the angle a pc gives the phase relation- 
ship of the two E. M. Fs., A band pec. a 0 is consequently 
the resultant of the two E.M.Fs, 4 b aud D» c, and is the 
pressure utilised in the power circuit. The angle € A D is 
the phase relationship between 4 c and 4 p, and represents 
the greatest difference of phase which may thus be obtained. 
If we join € to any point E in A p, we get another E. M. F. 
0 E, and the angle A € E is the phase relationship between the 
E. M. Fs. A cand c E. By taking other points in A D, as at E, 
for instance, we may obtain other brauch circuit pressures, 
the E. M. Fs. of which make different phase angles with the 
E.M.Fs. a c and ap. Now, if a c and c E represent the 
E. M. Fs. maigtained at the terminals of inductive branches, 
as, for instance, the primary windings of induction motors, 
it is clear that both a € and € h represent the resultant of 
two E.M.Fs., one neutralising the E. M.F. of self- induction 
set up in the winding, and the other reyuired to overcome 
the resistance of the winding, and to do work. These 
F. M. Fs. are represented by the vectors B c and 4 n in the 
case of A c, and by the vectors c F and r & in the case of c E, 


J 
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In the figs. 311 and III, T represents a transformer, of. 


which a b is the secondary winding. The connections for a 
two-phase motor are shown in fig. 311, in which rF, and r are 
the two windings, the terminals r and i1. of which are con- 
nected to the two terminals A and of the secondary of the 
transformer, whilst the reactance coil t, is connected between 
the terminal p and the common junction c of the two motor 
windings i and rz. Fig. 2111 shows the connections for a 
three-phase motor. 


TELEPHONIC TRAN8MISSION ACROSS THE 
ATLANTIC. 


— — —— — 


Dn. Pupix, to whose researches we have frequently called 
attention, publishes a paper in the June issue of the 
Technoloyy Quarterly and Proceedings of the Society of Arts 
on * Electrical Wave Transmission." 

Electrical wave transmission over a wire conductor, says the 
author, has a mechanical analogy in wave transmission over 
flexible cords. The application of a force to one end of a 
cord develops three reactions—tmnass, tensional, and frictional 
reactions, 

Similarly, when an alternating electromotive force acts on 
an electrie circuit, the energy imparted to the wire conductor 
encounters three reactions: /uduehlanee: reaction, which is 
the same in form as the kinetic reaction of a vibrating cord, 


and is non-dissipative, its work being stored up in the system 


as magnetic energy; til, reaction, the law of action of 
which is identical with the law governing the tensional 
reaction in strings, likewise non-dissipative;  resisfance 
reaction, in the overcoming of which heat is generated, 
therefore it is dissipative. Consequently, in electrical wave 


transmission, the energy is continually dissipated as heat on 
account of the resistance reaction, and causes the attenuation 
oe limits telephony over long conductors, particularly over 
cables. 

Evidently, to diminish the attenuation in either of the 
above cases the non-dissipative factor must be made larger 
in comparison with the dissipative or frictional reaction, 
since a relatively smaller dissipation of energy would result. 

The following conclusions were drawn from experiments : 
(1) It is more efficient to transmit energy over a heavy than 
a light cord. (2) A cord, if periodically loaded, may be 
made equivalent within any degree of approximation, to a 
heavier uniform cord. It is to be observed that the distance 
between consecutive loads must be smaller than the length of 
the wave which is transmitted. 

Similar experiments suggested to the author, in the earlier 
stages of the research, the manner of attacking the electric 
problem, In any cireuit the magnetic inductance (a source 
of non-dissipative reaction) is limited. It is well known 
that coils of wire possess large inductance, consequently such 
coils should act for an electric circuit in the same way that 
sinkers do for a cord, and the problem of electrical wave 
transmission should reduce itself to the placing of induct- 
ance coils at proper periodically recurring points on the 
wire. 

In order that such a non-uniform or loaded conductor may 
act as a uniform conductor of large inductance, it i8 necessary 
from mathematical analysis to distribute the loads at periodic 
distances which are small in. comparison with the length of 
wave which is being propagated, 

Since electrical waves in telephony are many miles long, it 
was impossible to carry out. investigations on an actual line. 
An artificial cable, equivalent to 250 miles of line, was 
arranged in the laboratory at Columbia University, and 
inductances were placed at periodically recurring pointe. The 
current was measured and the waves plotted for the 250 
miles. Using several frequencies, the results of measure- 
ments were compared with the mathematical theory, and 
were in splendid agreement. | 

The practical value of this discovery is: (1) That wave- 
energy for telephony and telegraphy may be transferred over 
much greater distance. (2) If the distance remain constant, 
it enables wires of smaller size to be used, thus decreasing the 
cost of installation. (3) With the same weight of wire as 
in use at present, the distance of transmission may be 
greatly increased. l 

In the Atlantic cable, owing to the small magnetic 
reaction, and also small capacity reaction, the resistance 
reaction predominates by far, and the dissipation of energy 
is therefore enormous. By a proper distribution of inductance 
coils at periodically recurring points, say | of a wile apart, 
the inductance reaction can be made very much larger than 
the resistance reaction for all frequencies which are of 
importance in telephony, and thus the dissipation diminished 
to any desired limit. The discovery may, says Dr. Pupin, 
and it is confidently expected that it will, result in tele- 
phonic transmission across the Atlantic. It may be worth 
while stating here that Dr. Pupin's “ discovery ” reminds us 
of tle scheme proposed by Dr. Silvanus Thompson some 
years ago, for increasing the speed of telegraphing through 
long cables. 


CORRESPONDENCE. 


The Pay and Status of Engineers. 


I was much interested in your Leader of 9th inst., and in 
the main-—with the experience of 20 years on many works 
and several countries behind me—I fully agree with you m 
your remarks. At the same time, I think that the first half- 
dozen lines should be modified, or at least qualified. l 

What is a “ proper knowledge of chemistry and physics? 
Does not this depend largely on the “ line taken up? For 
example, if the“ line“ is electrolytic, chemistry is far more 
important than merchaniral knowledge. 

If, on the other hand, the line" is steam engine building, 
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precise mechanical knowledge is vital, and all the chemical 
knowledge required can be bought from a specialist as and 
when required. 

Therefore, in the initial stages, a foundation of chemistry 
—to take that as a point d'appui—is all that is necessary or 
advisable. 

For example, a really first-class analytical chemist cannot 
be made in a technical school alone, and if much time is 

nt on this line, the time is wasted if the influence at his 
back, or the tastes of the student direct him into, say, a 
locomotive works. 

Farther, I am strongly of opinion, whilst not in any way 
erying down the value of scientific knowledge, that average 
every-day engineering docs not require more than a modicum 
of “ Professor's science." There is probably no more science 
required in mechanical or electrical engineering daily prac- 
tice than in the making of blankets or carpets. 

What is of vastly more importance than “high science,” 
which usually becomes rusty by disuse, is (1) a good con- 
stitution: (2) sound practical knowledge of men, and 
materials gained on works; (3) „management,“ which 
covers & wide range, and of which I propose to treat, briefly, 
later. 

The whole forms a concrete, which, when cemented by a 
foundational knowledge of “science,” and such special 
scientific knowledge as the engineer has found it desirable to 
gain in the course of his work, forms a monolith which is 
worth its cost, since it contains nothing but what is useful 
and cementitious : anything more may be likened to an excess 
of free lime or an excessive proportion of magnesia in a 
sample of Portland cement. An excessive indulgence in 
“book knowledge” or “drawing office“ renders * dirty 
work distasteful, and is therefore a direct loss to the 
individual, though a certain amount, and not necessarily a 
large one, of scientific knowledge is essential, as a guide to 
practice. An engineer devoid of precise, though elementary, 
scientific knowledge is not an “ engineer at all, strictly he 
is only a “mechanic,” albeit a useful and valuable man. 

On the other hand, a man whose whole time has been 
spent in the drawing office or technical school is again not 
an "engineer," unless it be of the “ armchair ” variety. 

For example, you find a “born and bred millwright ” 
putting a jockey pulley on the tight side of a belt. The 
“armchair engineer“ puts his jockey pulley on the proper 
side, but his belt drive gives trouble notwithstanding, because 
it has been designed on strictly mathematical lines, and 
being devoid of practical experience he takes too high a 
coefficient of friction for his calculations. 

The trouble on certain Indian railways some 10 years 
ago with the breaking of steel axles is a moderate example of 
“armchair engineering." These axles were of steel and were 
reduced proportionately in diameter to give equal strength 
with the old scrap iron axles. But the reduced diameter 
largely increased their flexibility, and they broke in conse- 
quence. Examples might be given to fill a volume, but there 
is no need. 

Next management. This term covers such a very wide 
range that it is impossible to treat it in brief, I propose, 
therefore, to give my views very briefly as to the relationship 
between the “engineer ” as a scientist and as “ manager." 
As I have before indicated there are two classes of men who 
may be called “ engineers :—" | 

l. The man whose talents and heart tend to the strictly 
scientific side of his profession and who has possibly a con- 
siderable acquaintance with practice, but his heart being in 
the laboratory, he is impatient and offhand when called on, 
say, to settle a dispute with the men in his shops and he 
cannot he bothered with the commercial department. 

2. The practical engineer who has “been through the 
shops,” who knows exactly what each tool is best fitted for, 
and who is fully able to meet his men on the ground of 
common knowledge of shop life. He has gained all the 
scientific knowledge that he needs for his daily work, and 
lo enable him to intelligently direct the labours of others, 
who as scientists are probably far more knowing than he is. 
Bat he has recognised that his business is not to turn out 
machinery. having the highest possible effirienry, but 
machinery which is the best possible inmes/ment. 

. For example, it is no use saving 2 or 3 per cent. efficiency 
in the generators of a lighting station, if to save this you 


risk disgusting your customers with repeated breakdowns. 
A reliable service is of vastly more importance than an 
additional truckload of coal per annum. 

This man realises this and acts accordingly. He also 
fully realises his * wants in the way of science, and having 
a full knowledge of his fellow-man and the way to treat 
him, he is able to surround himself with a staff who are 
specially picked for their particular jobs, and who, apart 
from their pay, work their best, feeling that their efforts are 
appreciated and from a feeling of personal liking for their 
chief. He, of course, takes the lion's share of the public 
credit for their work, and quite right too, for it is his 
practical * business" knowledge which has directed their 
science into useful, 7.e., money-making channels. 

I take it that the object of “engineering” is to make 
money, and that the aim of an engineer is to make a large 
salary, and he can best do this by paying good dividends. 
But he is careful not to lose sight of the fact that he cannot 
possibly personally supervise every small detail of his busi- 
ness, and his credit is, therefore, to a large degree dependant 
on his staff and the way they perform their work. He is, 
therefore, specially careful to see that he has a contented 
staff. Such “contentment” is to be obtained in many 
Ways. 

A word of praise in proper season will do more with 
many men than many shillings a week rise of salary. 

Another may be encouraged by his chief intelligently dis- 
cussing his work with him, not as “chief” but as man to 
man. The “chief” then gets the benefit of his sub. 
ordinate’s ideas, which may or may not be worth money, and 
the subordinate goes away with the feeling that his chief 
knows more than / does, although not having so much of 
the X Y business. 

On the other hand, fulsome praise given indiscriminately, 
and often for a very ordinary piece of work, is apt to 
demoralise a good man, for the subordinate feels satisfied 
that his chief knows much less than himself, and a really 
competent man cannot but feel contempt for a chief who 
knows less than himself, and hasn't even the wit to keep his 
mouth shut concerning subjects he doesn't understand. 
Such a man, for instance, who propounds to his staff 
the conundrum, * How many cubic yards are there in a 
mile?“ and accepts as a perfectly reasonable reply that“ I 
can’t tell, because I haven't got a thermometer.” This is u 


fict. 


To sum up, the most important and most difficult, and, at 
the same time, most urgently necessary, study for un 
"eneineer" is the different types of *man" and his 
temperament. No two men are alike. and each requires 
different handling to get the bes/ work out of him. Money 
«lone won't do it, and, on the other haud, a competent man 
won't take fair words in lieu of a proper salary. He looks on 
that condition of things as he would on a pie witliout any 
meat in it. 

A speech which would make Englishmen laugh would 
empty a shop manned by Italians or Spaniards, or any of 
the proud races. Some men can be * driven,” others 
must be ** led," and a good manager " can do both without 
lowering the necessary discipline of a large undertaking or 
raising ill-will. 

The greatest army leaders the world has seen have ruled 
their men with a rod of iron, but combined also with 
absolute justice and the certainty of reward for meritorious 
services. 

Is it not equally necessary for an industrial army captain 
to study this art? 

A skilled loco. driver studies and humours his machine ; is 
it not still more necessary for the driver of the most complex 
machine (man) to study / machine? 

I am afraid that such managers are getting rarer every 
day. 
As to the latter part of. your interesting article, is not the 
want of “ grip” on their committee that so many municipal 
electricians suffer from, largely their own fault, backed by 
educational cranks ? i 

As far as my experience goes, a really competent, 
engineer can usually get his own way with a committee 
to a large extent if he—without suffering from “ swelled 
head "—shows that he knows his own value. This value 
will depend largely on the success of his undertaking. J 
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am not now writing of the unfortunate who is expected to 
get, high class results from a scrap heap, for I am strongly 
of opinion that, if the defects are dangerous and he is not 
allowed to repair them, he should resign. In my own 
experience he is not likely to lose by such action. Personally 
—and I have had extensive and peculiar experience—I 
would much rather work under a man who is absolutely 
ignorant of engineering than under one who has a smatter- 
ing of knowledge, which often proves that a little know- 


ledge is dangerous. A great deal of knowledge is not 
required in an average power house, but it should be 


^ precise,” and such as the engineer can rely upon, within 
the limits of his own capacity, which he should thoroughly 


know before he is competent to rule others, “ Physician, 
heal thyself.” 


A competent engineer may often receive valuable hints. 


from suggestions made by & mere business man, who looks 
at things from the point of view of mere common sense. 
He may be quite wrong, but, on the other hand, he may be 
right, for it has been truly said that things just under our 
noses are lost sight of in looking for distant things, and the 
more “science” a man possesses the more liable he is to 
this fault; and, after all, it is scarcely fair to deny the man 
who pays the piper the right, within reasonable limits, to 
call the tune. The limits, to my mind, are those of safety. 
It is the engineer’s duty to advise his clicnts how to spend 
their money to the best advantage; if they don’t choose, or 
are unable to fully adopt his advice, that is their look out. 
A “strong” man will impress his will on his board. A 
* weak one will be a mere plaything. At the same time, 
you are quite right in saying that there is too great a 
haggling over capital and expenditure and too little notice 
taken of the possible results. In short, capital“ is not 
sufficiently courageous. | 

I feel this letter has grown to an unconscionable length, 
but I have felt that I had something to say. I have now 
eid it, and you may print it——if you think it's worth 
space, 


Geo. T. Pardoe. 
August 10th, 1901. 


The Rights of Consulting Engincers. 


A good deal of correspondence has taken place lately in 
gome of the papers respecting consulting engineers and their 
ways, but nobody seems to have called attention to a course 
which is being pursued by several public bodies, the object of 
which seems to be to deprive the consulting engineers of the 
whole, or at least a greater part, of their fees. The way 
this is done is simplicity itself. An advertisement is inserted 
in the papers setting forth that such-and-such a body are 
prepared to receive estimates from responsible contractors, 
who will have full liberty to prepare their own schemes. The 
unwary contractor at once thinks that he has got hold of a 
soft thing, and goes down to see the work, perhaps some 
hundreds of miles away, is received with great courtesy, and 
goes back to his office, gets out a most elaborate estimate 
and specification, and sends it in. When, however, he comes 
to think over matters he finds that taking time, &c., into 


consideration, he has probably spent £20 to £30; still he 


thinks if he gets the work—which is, say, for £5,000— 
he will recoup himself. But he is not the only one, and 
probably 10 to 20 others have done the same and gone to 
the same expense, so that between them some £250 has been 
spent. When all the tenders have been sent in, it is found 
that the prices vary so much and the schemes differ so widely 
that the people cannot make head or tail of them, so they now 
decide to call in some engineer and make a bargain with him 
to compare the tenders and say which is the best and cheapest. 
They pay him about £10 or £15 and may get the worth of 
their money, and the job is then carried out somehow. They 
have attained their object and saved the engincer’s fee at the 
cost of the unfortunate contractor. The resulting economy 
is a very dubious one, as in all probability they give the con- 
tract in the end to the cheapest tenderer, and he probably 
finds during the progress of the work that lie has under- 
estimated the cost, and as he is in business to make money he 
will to a certainty, not having any check over him, take good 
care that he does make money somehow. If work is worth 
doing it is worth doing well, and it is surely the very worst 


form of economy to have large public works carried out in 
this hole-and-corner fashion. I do not think that any 
respectable contractor objects to carrying out work under a 
consultant who knows his work and does it, but he does 
object to being made a kind of catspaw to deprive the 
engineer of his fees and do the work himself for nothing. 


Engineer. 


Proposed Arbitration Clause. 


In most of the specifications issued, the arbitration 
clauses contained in them make the architect or engineer 
sole arbitrator in any disputes that may arise. The question 


of the fairness of this has already, I think, been pretty well. 


thrashed out in your journal. I certainly think that con- 


tractors should decline to accept these clauses. I myself 


substitute the following, which seems to me a fair and rea- 
sonable one for both parties. 

Disputes.—If any disagreement arise between us in regard to 
matters contained in or arising out of this contract in the carrying 
out of the work, the matter shall be referred to the, arbitration of 
some engineer to be named by the President, for the time being, of 
the Institution of Electrical Engineers, who is to hear the parties or 
to receive their written statement, but is not to hear or receive 
written statements through solicitors or counsel, and is to decide 
the matter as may be just between the parties, his decision being 
couclusive and binding on both parties. 

Engineer. 

Augus! 19th, 1901, 


Young Engineers’ Difficulties. 


I should like to draw attention to the great difficulties 
which beset a young electrical engineer when he has finished 
his apprenticeship and wishes to get on in his profession. 
The kind of man I refer to is the one who has had a good 
education, and has afterwards spent two or three years in a 
technical college and three or four years in an engine and 
dynamo works, and who, on finishing his time in the shops, 
has a tolerably good idea of engineering. Now, on finishing 
his time, he probably finds his present firm fall up, or he 
may not wish to stay with the same firm, and this is when the 
trouble begins. He probably writes to, and calls on, another 
firm, but they politely tell him that they have at present no 
vacancy ; but he, ina few days’ time, has the mortification of 
hearing that such and such a fellow has got a job with the 
very firm with which he had been in conversation, and in a 
precisely similar capacity to that in which he had offered his 
services, Now, he has worked alongside of this fellow in 
the shops, and also at school, and has himself always been 
considered a much superior fellow at work, but what does 
this avail him, for his friend’s father has a little more money 
than bis own, and hence a little more influence. I myself 
am in the above unfortunate position, although I am not 
out of harness; I am on a job, which I most decidedly 
should not be had I a chance of a job in my own line, The 
best way, I think, of preventing the above state of affairs 
would be to hold examinations in both theory and workshop 
practice, in which the large manufacturing firms should take 
an interest, and from the results of which examination they 
should, as far as practicable, judge of the capabilities of a 
young fellow and hence draw their supply of young engl 
neers. I trust some other pen than mine will go into this 
matter. | 

H. T. 


The Purchase of Foreign Machinery. 


* British Manufacturer's “ letter on this subject certainly 
treats the matter iu a sensible and reasonable temper, 
admitting, however, the fact that our manufacturers all of 
them are, for the various reasons given, behind their 
foreign competitors, and further, that all of them are noi 
first-class, 

I may have been unfortunate in dealing with firms in 
Britain, presumably first-class, but in reality second or third- 
class. At any rate, British Manufacturer” need not, like 
the other correspondents, cast about for other motives for 
my attitude than thore given, namely, that I suffered con- 
siderably from the failure of British-made machinery and the 
intolerable methods of carrying out the werk. 

Not long ago I had a case wherein a firm confined my 
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inquiries for machinery for them to Great Britain; never- 
theless, owing to quick delivery from stock, a foreign firm 
in the end got the order for the dynamo, a British firm 
supplied the engine, and another British firm a number of 
motors. The engine broke down twice in the first month, 
and three motors failed in the same time, and had to be 
rewound. In the face of such facts, is there any need 
to impute base motives to the engineer, who, along with 
his client, necessarily suffers from such unfortunate 
occurrences ? 

I made it a rule years ago to purchase nothing but the 
standard dynamos, engines, and motors, made by any firm, 
specifying only what the machinery has to accomplish. 
"still think that our manufacturers fail in maintaining a 
sufficiency of technical skill and ability ; they certainly do 
not retain the same quantity and quality of scientific 
experts that the foreign firms of the same pretensions do. It 
may be true that they have not the money to spend upon new 
departures designed by experts, even if they had them at 
their disposal, but that is not argument. 

Some British manufacturers have gone to foreign 
designers for their designs. We all know a good motor 
made in England by a British firm, a motor of American 
origin; we also know the Eickemeyer winding and other 
details of foreign origin adopted by them. I can well 
remember the time when the contrary practice prevailed, 
when all the world followed and copied the British practice, 
and I cast about for the reason why the position has been 
reversed. 

* British Manufacturer's ” reasons may be the true explana- 
tion. At any rate, they are weighty and to the point. 


A Consulting Engineer. 


Central Station Man's Grievance. 


Allow me to call attention to F. W. P's.“ quotation from 
my letter in previous issue, If herefers to that issue he'll notice 
that the terms manipulation, eramination, and repair (partial), 
suggest the other element or elements he offers as essential. 
I infer that one who is capable of holding an examination 
of working parts and suggesting readjustment or repair of 
same, is a person who has given the theoretical and practical 
natural laws of engineering his closest attention, and in 
conjunction with one another. 

Also,“ F. W. P." urges the necessity of charge engincers 
being capable as resident engineers. I have a good word for 
all who aspire to higher and more responsible positions when 
such progress is due to hard application and study, but those 
(and they are many) who aspire without compunction relative 
to their worthiness are unworthy of comment. 

An electrical student, if he has application, may obtain a 
very comprehensive knowledge of mechanical engineering ; 
similarly an “engineer” may obtain a thorough grasp of 
electrical matters, I can produce evidence of scveral on 
either side. 

Also, gleaning information on either side is common to 
both, and not peculiar to marine engineers, as one would 
infer from a writer. | 

I also see an analogy of “ fireworks on switchboards" to 
broken gauge glasses in boiler rooms; comment upon this is 
needless, excepting to students, may be. C. J. Greene, also, 
8 a little hard upon marine engineers; this is a digression, 
bat I can produce evidence that, in ranning steam plant of 
modern battleships, &c., there are several marine engineers 
(mercantile) second to none, either in the British or any 
other Navy, relative to capabilities. 

| San Marino. 


One very good reason why marine engineers should not be 
allowed in the ranks of electrical engineers is that they are so 
Very jealous of an outsider joining their ranks ; everyone 
Must serve an apprenticeship in the shops and go through 
the usual sea experience before they will allow them to be 


engineers If marine engineers wish to become electrical 


engineers, let them begin at the bottom and serve their 
apprenticeship in the usual course. 
The same remarks apply to engineer officers in the Navy. 
I would, however, remark that until I read C. J. Greene’s 


letter in last week's issue, I was not aware that an artificer 


in the Navy was an engineer officer—or that he was an 
engineer in any sense of the word. Is it not just a little 
a very little—bit of conceit for an artificer to call himself 
the equal of a marine engineer ? 

C. J. Greene makes a startling assertion when he si1ys :— 
„Now, of course, an engineer officer in the Navy is a far 
better man than an engineer in the merchant service." Why 
is he better? I think C. J. Greene must be very young, or 
he is suffering from a bad attack of swelled head. | 


Alec. Gavan Inrig. 


* Enlightened Student's" letter has called forth a deal of 
comment fot and against the peraons he calla marine fittera. 

I am an ex-marine engineer, and have had a fair amount 
of experience ashore and afloat, but I never before heard 
the term used. IIe, therefore, either is ignorant of the 
Status relative to same, or tries to be sarcastic. "There 
are marine engineers and marine engineers, as there 
are students and students, and I venture to predict that some 
of the students whom I have had to do with will be like 
* Enlightened Student," **out of the running," if they do 
not apply themselves to their studies better, and become 
students in deed, rather than in name. | 

All the nonsensical humbug which has afforded others an 
opportunity to cast slurs on the good names of both parties 
will not improve matters one whit. The best man wins, be 
he marine man or otherwise, 

The gentleman who, so self-satisfied, speaks of naval 
engineers, and compares mercantile engineers with naval 
artificers, forgets the fact that engineers of the mercantile 
marine, after having served with a second-class B. of T. 
certificate for 12 months in a position requiring the said 
qualification, ure eligible to become assistant engineers in the 
R.N.R., and that several hundred men of this class have 
been drafted into the R. N., vide Mr. Goschen, with excellent 
results. They rank with but after engineers of the R.N. 
Why so? Iam at a loss to say. 

Again, I would like to say that the remarks of another 
gentleman, re the bursting of a gauge glass, would blow 
some students out of the engine room. He evidently 
forgets that he was himself a greenhorn once. Such 
remarks are quite uncalled for. The whole subject may be 
reduced to two words, ** Common Sense," and the more of 
this asset cultivated by all concerned the better will it be for 
central stations. 


Leeds, Augus! 20th, 1901. 


H. T. R. 


I have read with interest the letter from“ An Enlightened 
Student“ (sic), and the able replies thereto in your recent 
issue. I have wondered if the town referred to were Sunder- 
land, and I, the person guilty of this enormity, because it 
does record my practice most faithfully, except that my 
charge engineers go up to £2 5s. per week. I welcome the 
opportunity of raising the question, because it may cause 
students to think as seriously of the mechanical side of their 
profession as of the electrical and physical side. It is lament- 
able to find—and I am heartily sorry for those who have 
b:en so trained—able young students handicapped so fre- 
quently by their want of workshop training, and to find their 
theoretical side abnormally developed, and the practical side 
correspondingly deficient. I am not going to defend the 
action of a station chief engineer in placing important and 
expensive steam plant in the charge of ably trained and 
disciplined men, who know exactly what to do under 
emergency, are good foremen, and always keen upon the 
results of their station—I emphatically say young students 
are not the men to put in such positions—I certainly would 
not do go, at least. But at the same time, a system I have 
in vogue here, one due to the suggestion of my station 
superintendent, himself an old marine engineer, is one which 
I think will commend itself to you, viz. :—Four youngsters 
who have served three years at least in the shops, and have 
regularly attended college, are given a 12 months’ finish off 


here, either on switchboard work, in the mains department, 


the drawing office, or on the repairing staff. We have our 


own fitting shops, of course, and they really do get a good 
12 months’ experience, and several of them have left here to 


E 


1 
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take up good junior assistant's posts. If students ever 
lament the day they took up electrical engineering, it will 
be the fault of the individual student, and not that of such 
a system as is complained of by your correspondent. 

I disapprove of premium pupils entirely, but engineering 
students who have shown their capabilities by their first three 
years in the shops and at college do become most useful 
Juniors, and ought to be encouraged. 

I have suggested a scheme here in connection with the 
new Borough Technical College about to be opened, viz., that 
the Corporation should give scholarships annually to students 
who have served in recognised shops for at least three years, 
and who have passed out best from the college in applied 
mechanics, mathematics, steam, and electrical and physical 
subjects; that is, the mechanical and electrical engineering 
classes. These scholarships to embrace 18 months in the 
stations, mains, tramways department, or drawing office, 
according to my judgment as to their needs, and the 
vacancies open. I believe such a method will be of great 
assistance to the youth of the town, and should fittingly 
complete the first stage of their enginecring studies. 


John F. C. Snell. 
Sunderland, 4% /s, 19/1, 1901. 


[We are quite “unenlightened ” as to the particular station 
referred to by the original correspondent; but apart from 
that question, we feel impelled to express our cordial approval 


of the system advocated—and practised—by Mr. Snell. We 


trust that other borough electrical engineers will follow his 
example. There is far too great a tendency—more especially 
on the part of manufacturers, though there are honourable 
exceptions—to ignore the urgent necessity of their co-opera- 
tion with the technical colleges in training young engineers. 
In this respect the German firms are far ahead of us.— Eps. 
ELEC. REv.] 


I shall be happy to reply to the“ marine fitters ” that have 
taken part in this correspondence, when they advance argu- 
ments on their behalf, instead of the absurd drivel which 
they have already written in glorification of themselves at the 


expense of the electrical students. 


An Enlightened Student. 


Sie Go oa - —— —— 


THE INACCURATE PROSPECTUS. 


[BY OUR LEGAL CORRESPONDENT. | 


THE recent case of Glynn v. Atherton and Others, which we have 
reported at some length in these columns, sheds a somewhat lurid 
light upon the ways and dealings of company promoters. 

The numerous cases in which directors are mulcted in damages 
by reason of the wrongful acts of their colleagues on the board lead 
one to believe that they sometimes fail to appreciate the full 
responsibilities of the position which they hold. 

The principle that a falsehood is the intent to deceive” is now 
shown to apply to erroneous statements in a prospectus. Takiog 
the object of a prospectus iuto cousideration, it is clear that the 
Court must interpret it in the way it is construed by those into 


. whose hands it comes. The whole object of the Directors’ Liability 


Act of 1899 was to remove a defect in the law brought to light by 
the decision of the House of Lords in Derry v. Peck (14 App. Cas. 
337), and to impose upon those who issue prospectuses the duty to 
take reasonable care not to make untrue statements. The best way 
of seeing the effects of that Act is to considcr its more important 
provisions side by side with the legal principles which formerly 
ruled the Courts in these matters. 

Prior to the Director! Liability Act, 1890, the law in respect of 
actions for deceit may be gathered from the following passages in 
Lord Herschell's judgment in Derry v. Peek (14 App. Cas. 337): 
“ First, in order to sustain au action of deceit, there must be proof 
of fraud, aud nothing short of that will suffice. Secondly, fraud 
is proved when it is shown that a false representation has been 
made (1) knowingly, or (2) without belief in its truth, or (3) reck- 
lessly, careless whether it be true or false. Although I have treated 
the second and third as distinct cases, I think the third is but an 
instance of the second, for no one who makes a statement under such 
circumstances cau have & rea] belief in the truth which he states. 
To prevent a false statement being fraudulent, there must, I 
think, always be an honest belief in its truth. And this probably 
covers the whole ground, for one who knowingly alleges that which 
is false, has no such honest oelief. Thirdly, if fraud be proved, the 
motive of the person guilty of it is immaterial. It mattera not 
that there was no intention to cheat or injure the person to whom 


: honestly believed, though on insufficient grounds. 


the statement was made. . . . Making a false statement 
through want of care falls far short of, and is a very different thing 
from, fraud, and the same may be said of a false representation 
0. . When 

a false statement has been made, the question whether there were 
reasonable grounds for believing it, and what were the means of 
knowledge in the possession of the. person making it, are most 
weighty matters for consideration. The grounds upon which aa 
alleged belief was founded are the most important test of ita reality. 
.... If I thought that a person making a false statement had shut 
his eyes to the facts, or purposely abstained from inquiring into 
them, I should think that honest belief was absent, aud that he 
was just as fraudulent as if he had knowingly stated that which 
was false." HAM 

In addition to the liability imposed by Sec. 38 ofthe Act of 1867, 
& director should be careful to recollect that other responsibilities 
are imposed upon him by Sec. 3 of the Companies’ Act of 1890, not 
to mention the Act of 1900, which very materially shows the 
character of every prospectus. By the Act of 1890, every person 
who is a director at the date of issue of any prospectus, or notice, 
and every promoter. . . shall be liable to pay compensation to 
all who subscribe for shares, &c , on the faith of such prospectus, for 
any damage they may have sustained by reason of such untrue state- 
ment, unless it be proved (a) with respect to every such untrue state- 
ment not purporting to be made on the authority of an expert, or 
of a public official document or statement, that he had reasonable 
ground to believe, and did up to the time of the allotment of shares, 
believe that the statement was true; (b) with respect to every such 
untrue statement purporting to be a copy or extract from a report 
or valuation of an engineer, valuer or other expert, that it fairly 
represented ihe statement made by such expert. Provided that 
the director shall incur liability unless he believed, or had reasonable 
grounds for believing, that the expert who made the report was 
competent to do so; (c) if the statement made is that of an official 
person, it is sufficient that it was copied into the prospectus. The 
director may also escape liability on other grounds, e.g., if he prove 
that he withdrew his consent to be a director before the issue of that 
prospectus, and gave publie notice of such withdrawal ; or that it 
was issued without bis knowledge or consent. 

From the above section it will be seen that it is not possible for 
a director to shelter himself behind the report of an expert unless 
he is prepared to show that he believed that expert to be com- 
petent. 


LEGAL. 


GLYNN v. ATHERTON AND OTHERS. 


Ox Wednesday morning, Mr. Jenkinson, of Hands, Limited, 
London, was further examined. He stated that he had placed 
orders with the British Electric Works Company for about £5,000 
worth of electrical fittings, after leaving the service of the Free 
Wiring Company, with which company he had been for a time. 

Mr. G. H. NisbETT, engineer and manager of the British Insulated 
Wire Company, Prescot, said that he went to see the Cheston Road 
works and considered them to be admirably adapted for making 
such articles as they were intended for. He considered that it 
would cost £150,000 to build and equip works like them. 

WITNESS was questioned by Mr. HornipGe respecting a report 
which he had made upon the works, in which he bad advised that 
the company should go on with the work they had been doing 
until a connection for electrical fittings could be formed. He had 
also advised that until the Government undertook telephone work, 
that should be left alone by the company, and also the making of 
motors, which would have required the engagement of an electrical 
engineer. He thought it best that the company should build. up the 


. business by degrees, and when they bad got enough business, 


employ an electrical engineer. ` 

Mr. J. Banks, electrical engineer and assistant works manager, 
stated that the machines at the Cheston Road works were capable of 
turning out electrical fittings similar to those shown in photographs 
produced. | 

His Lorpsuip remarked that so far as buildings and machinery 
were concerned, it had been proved that the works were of the 
highest order. l £ 

In reply to Mr. HorgIDaE, Witness said the company never had 
p suitable for making heavy motors, but only for light electrical 
work. 

Mr. J. B. ATHERTON, recalled by Sir Epwarp CLARKE, Was 
questioned as to certain payments for expenses and in respect of 
certain shares taken through his own nominees, and with respect 
to payments for a valuation and report made by Fuller, Horsey and 
Sons, for use in the prospectus. | 

His Lorpurr also questioned Witness respecting alterations made 
in the report and certificate of valuation in the draft prospectus. 
Witness explained that the alterations had been made in the draft 
prospectus owing to certain letters having passed. f 

Mr. AsquiTH asked for permission io amend the pleading as 
regards the terms of the contract with Davidson and Cookson. 
After an argument, his Lordship allowed amendment as far as J. B. 
Atherton and Jacob Atherton were concerned, and stated that he 
should inform the jury that there was no evidence on the point 
againt four of the defendants. l "T 

Sir EDWARD CLARKE said he proposed to submit the following 
questions to the jury :—“ (1) Whether any and which of the state- 
ments of the prospectus complained of were untrue; and if so, was 


— 


vol. 49. No. 1,230, Aveusr 23, 1901.] 


THE ELECTRICAL REVIEW. 


305 


—— . äꝗäꝛ̃ 


the plaintiff induced to apply for such shares by such statements or 
any of them ? (2) Had the defendants, or any, and which of them, 
reasonable ground to believe that such statements were true? 
3) Did the defendants, or any, and which of them, so believe up to 
the time of allotment? (4) What loss or damage did plaintiff 
suain by reason of such untrue statements? (5) Did the 
defendants, or any, and which of them, make such untrue statement 
fmadalently and with intent to deceive?” 

Mr. AsqutTH suggested that a farther question might be put as to 
whether the statements were wilfully made. 

His Lonpsurp said he would prefer the word honestly.” 

Sir EDwaRD CLARKE then addressed the jury on behalf of the 
defendants. He wished the jury to remember that they were deal- 
ing not with one person, bat with five or six. Each of those 
persons had a right to ask that his case should be considered as far 
as was necessary, separately and independently of the others. The 
serious charge was that the prospectus was issned fraudulently, and 
the jary were asked to say that there had been conspiracy to 
defraud. With the exception of J. B. Atherton, the defendants 
were identifying themselves with an undertaking and risking 
their own money in the same way as any other member 
of the public. It was for the jury to look into the pro- 

and say whether it contained any  misrepresentation. 
Counsel contended that it did not. Taking the prospectus clause 
by clause, he affirmed that the truth of the statements had been 
proved by the evidence given. He argued that, as directors, the 
defendanta were not bound to do exactly the things laid down in 
the prospectus, and that, as a matter of fact, they had come upon 
another very important branch of business, the manufacture of shells 
for Government, and of electric fuses. There had been no mis- 
statement with regard to goodwill, and plaiatiff had shown that he 
bad not been influenced by any such statement. Counsel contended 
that the defendants had succeeded, not only in regard to the 
evidence as to matters of fact, but also on the ground that the 
plaintiff himself was not deceived by the prospectus. He urged 
upon the jury, on behalf of all of the defendants, that there was no 
pretence for suggesting that there was fraud of any kind in the issue 
of the prospectus. 

Mr. Pickrorp addressed the jury on behalf of Mr. Goffey, urging 
that he knew nothing of the earlier prospectuses, and only came on 
the scene when the company was floated. Whatever the fact might 
be with regard to the other defendants, Mr. Goffey came into the 
ue mds any previous knowledge of R. F. Hall & Co., 

mi - 

_ Mr. Asqurru, in replying, said that as one result of the prolonged 
investigation, the jury would be able to discard a great quantity of 
matter which had been placed before them, and to concentrate their 
attention on what was the gist and substance of the whole matter, 
namely, whether the prospectus issued in the month of April, 1899, 
was a fair and honest prospectus. He submitted that the 
prospectus was misleading, and that it contained untrue statements, 
and that there were omissions from it of matters which were 
material, and which ought to have been known. He would submit, 
whetherthe prospectus as a whole, was an untrue statement of facts 
which were material to be known by the persons to whom it was 
addressed. Counsel proceeded to review the defence and the 
history of the company. Speaking of the works, he said it was 
untrue that they were specially designed for the manufacture of 
electrical fittings, and the patents, of which much had been made, were 
not valuable. The company had never supplied a single telephone 
to anyone, and were never, in the whole of their history, capaole of 
producing a single telephone, and the same was the case with 
respect to motors. There never was a day from the formation of 
the company to the date of its winding up, when it was a profitable 
going concern. Respecting the evidence of Mr. J. B. Atherton, 
counsel said that the failure of Mr. Atherton to disclose the fact 
that he had been negotiating privately with Davidson and Cookson 
to float the company, was in itself fraudulent. 

At a late hour his Lonpsuip addressed the jury. Explaining the 


law bearing on the case, he proceeded to deal with the history of 
the case as set forth by the evidence. His Lordship had not con- 


cluded his address when the Court adjourned until Thursday 


The hearing was resumed on Thursday morning. 
Mr. Justice BuckxiLL, in summing up, asked the jury to put out 


of their minds the non-success of the British Electric Works Com- 


pany, because the success or non- success of a company had nothing 
lo do with fraud at its inception, and fraud was the firat of the 
three charges brought against the defendants. To establish that 
charge it was necessary to prove that they had made statements 
which they knew to be untrue, or that they had made statements 
without belief in their truth, or recklessly, careless whether they 
Were true or false. In this and in every other instance the case of 
each director must be considered separately. The second charge 
was under the Directors’ Liability Act, 1890, and under that Act it 
was enough to show that the defendants had made untrue state- 
ments without reasonable belief in their truth. But it must be 
understood that untrue statements in a prospectus were not to be 
confined to active misrepresentations of the truth. If there were 
material omissions of such a character as to alter its nature and 
purport, and to give it a different complexion from what it other- 
wwe would have had, then those omissions made such a prospectus 
untrue, and the persons who put their names to it were liable. A 
prospectus must not be cunningly and cleverly contrived to convey 
a different meaning from its obvious meaning. On the contrary, 
its leuers must take care that it should be so worded as to be 
inambiguous and clearly understood by ordinary men. The public 
kad, as Lord Bramwell said, a right to be protected from com- 


pany promoters. The third question that the jury would have 
to decide, was whether the contract between Mr. J. B. Atherton 
and Messrs. Davidson and Cookson concerning the placing of the 
debentures, by which that firm was paid 10 per cent. commission, 
was a contract material to be known to intending investors. If it 
was, it would make the prospectus fraudulent as against any 
director knowingly issuing the same. He need not remind the 
jury that the Athertons were the only directors who knew of the 
existence of this contract. His Lordship then reviewed the history 
of the company at considerable length and went minutely into all 
the evidence. 

A number of questions were left to the jury, who returned the 
answers detailed in our last issue. à 

Judgment was accordingly entered for the plaintiff for £950. 


BUSINESS NOTES. 


| Electrical Wares Exported. 
Week Enpina Aua. 218, 1900. | WERK ENDING Ava. 20TH, 1901. 


Amsterdam. ie .. Value £115 Adelaide PA .. Value £38 
Beira. Teleg. mat. sa . . 4,510 " Teleg. cable .. . 456 
Bombay è vis - .. O86 | Alexandria .. a i js 86 
Brisbane $4 Ss .. 125 Bergen. Submarine cable .. 8,060 
Calcutta 600 | Bombay ? T $3 ba 10 
Cape Town m ... 6507 Brisbane es a . 46 
m Teleg. apparatus. 159 Buenos Ayres. Teleg. wire .. 875 
Christiania. Teleg. wire 50 Calcutta .. vs vx . 2092 
Durban ^ i "T .. 612 Cape Town.. X T 488 
East London vx ss . 95 A Elec. tramcars .. 2,200 
Foochow  .. is is Ps 18 | Christiania. Teleg. wire SQ 8l 
Fremantle .. es ve . 163 Colombo . i T T 61 
Gibraltar, Teleg. mat... .. 400 Copenhagen, Teleg. wire ee 25 
Hamburg me .. 200 Demerara .. m és .. 110 
"s Teleg. mat. .. .. 250 Durban T ae " .. 226 
Melbourne. Teleg. cable . 1,203 East London a6 " m 49 
1 Tramway cable .. 640 Flushing. "- v io 30 

Port Elizabeth  .. "e .. 160 Fremantle .. P Se S. 235 
Rio Janeiro. Teleg. mat. . . 242 Guayaquil .. i ks f 85 
Rotterdam, Teleg. mat. 250 Hong Kong.. Vs 2s = 25 
Singapore .. - 25 T 61 Lytt ton. is a vis 75 
Stockholm. Teleg. mat. .. 477 Madras -— as ate oe 64 
Sydney ; zu s .. 931 Manila si i T aci 10 
a Teleg. mat. .. 310 Melbourne. ii p» .. 518 

" Tramway cable .. 627 Ostend 35 ae x m 50 
Trinida 1 - P + 45 Perth .. s ng 2 ee 100 
Wellington. s Vs .. 988 Port Elizabeth  .. 5s : 56 
- Rottcrdam. Teleg. mat. " 20 

Rouen e ss és .. 198 

St. Petersburg. Teleg. mat.. 200 

” Teleph. appar... 315 

Shanghai " oh "à . 400 

Stockholm. Teleg. wire eh 97 

Sydney te T ‘a 513 

Wellington .. - T T 89 


— — 


Foreign Goods Transhipped. 


Adelaide. Teleg. apparatus Value £70 | 


Bankruptcy Proceedings.—Under the failure of W. 
Rushworth Beckton, electrical and general engineer, 13, Brownlow 
Street, Holborn, the first mecting of creditors was held on Tuesday, 
at the London Bankruptcy Court, before Mr. E. L. Hough, senior 
official receiver. The debtor states that in December, 1893, having 
previously been employed as chief engineer at the Hotel Cecil, he 
started business on his own account at the above address. At the 
outset he had a capital of £1,000, but laid out £600 on dilapidations 
aud fitting out the workshop. The remaining £400 was absorbed 
during the first year of the trading, and he has since had to borrow 
£759 from various persons. Untila month ago he considered that 
he had a really sound business, and that his embarrassments were 
merely due to want of capital, which he endeavoured to remedy by 
borrowing. The failure is ascribed to bad debts and want of 
capital. Having called over the proofs lodged by creditors, the 
Chairman stated that the debtor had just handed in a statement of 
affairs which showed ranking liabilities £997, agaiust assets valued 
at £375, after deducting £62 for the preferential claims. On behalf 
of the debtor it was stated that a brother would probably come 
to the rescue, and a scheme of composition would be submitted to 
the creditors. After some discussion it was decided to adjourn the 
meeting fora fortnight to enable the offer to be formulated and 
lodged with the otlicial receiver. 


Catalogues and Lists.—Messrs. Graham, Morton and 
Company, Limited, send us a circular in which they illustrate some 
of the coal elevating and conveying machinery which has been 
furnished by them for various works. 

The Holtzer-Cabot Electric Company, of Brookline, Mass., has 
sent us a small pamphlet showing the H.C. magneto igniter for gas 
engines. 

A pamphlet is being issued by the Synchronome Syndicate 
Limited, of Clerkeawell Road, E.C., which is a reprint of an article 
contributed by Mr. F. Hope-Jones to a contemporary on “ Electric 
Time Service." 

The Johnson-Lundell Electric Traction Company, Limited, have 
published a number of lists describing their system of traction, 
power and lighting generators. ‘The lists are well illustrated with 
diagrammatic and pictorial reproductions, and are arranged con- 
veniently in a file which allows additional lists to be interleaved or 


: added without much trouble. 


The Cassel Self-regulating Water Wheels, Limited, send us a 
copy of the preliminary issue of their catalogue of constant Bpeed 
water wheels, of which we gave a description in our issue of July 
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12th last. The special feature of these wheels is that they auto- 


.- matically maintain constant speed under all conditions of load. 


Details of the various sizes and types of wheels manufactured are 
given, with prices and excellent illustratious, and extracts from 
magazine articles, &c., bearing upon the subject. From a test 
made by Mr. E. C. de Segundo, consulting engineer to the company, 
it appears that throwing the whole load on or off a 4'6 H.. wheel 
caused a momentary variation from normal speed of 1:8 per cent., 
while in a few seconds the speed became normal again; for all 
practical purposes this amount of variation is quite negligible. 

Messrs. W. H. Bailey & Co., Limited, Salford, send us their cata- 
logue of improved steam stop valves, automatic exhaust relief and 
back pressure valves, parallel slide gate valves for high or low pres- 
Fab reducing valves and regulators, &c, with excellent illustra- 

ions. 

We have received samples of Okonite and Manson” tapes 
for insulating joints in conductors, with suggestions for tests to be 
made with them. Some of these we have roughly carried out, and they 
certainly bear out the claims of the agents (Messrs. Geipel & Lange) 
as to the waterproof and adhesive qualities of these tapes, which 
appear to be very suitable for their purpose. 

Messrs. R. W. Blackwell & Co., Limited, have issued an illus- 
trated catalogue and price list of their well-known I.T.E. automatic 
circuit breakers, of the laminated edgewise type. ‘These are made 
to suit all possible conditions of over or under load, single or double 
pole, for direct or alternating current. 

The British Thomson-Houston Company, Limited, send us pam- 
phlet No. 106, illustrating and describing their three-phase rotary 
converters up to 900 xw. Twenty-one of these machines are in 


operation in this country in connection with electric railways and 
tramways. 


Books Received.—^ A Handbook for the Electrical 
Laboratory and Testing Room,” by J. A. Fleming, F. R. S. Vol. I. 
1 6 The Electrician Print ing and Publishing Company, Limited. 
12s. 6d. 

Directory for Use in Schools and Classes in Connection with 


the Board of Education.“ Part II. London: Eyre & Spottiswoode. 
1901. 3d. 


Dinner. — Messrs. Buchanan & Curwen, electrical engi- 
neers, of Westminster, who have recently carried out some important 
works in connection with the electric light installation at Beckenbam, 
gave a dinner to their employés at Beckenham on Saturday night. 
About 60 were present, and a very enjoyable eveuing was spent. 


Electric Shunting Locomotive, —An electric locomotive 
capable of drawing 120 tons has recently been completed at Messrs. 
Tweedales & Smalley’s works, Castleton, near Manchester, for use 
on their siding connected withthe Lancashire & Yorkshire Railway. 
The current is obtained from a Monobloc accumulator capable of 
discharging up to 390 amperes, which furnishes tLe current to two 
Electric Construction Company’s motors. The locomotive is 
mounted on two axles, with four 
wheels, 43 in. diameter on the 
tread. Each axle is geared to an 
E.C.C. enclosed traction motor by 2 
double reduction machine - cut S 
spur gear, having a total ratio Bats 
of 20 to 1. Each motor gives a ; 
horizontal effort at the tread of 
the wheels of 2,500 lbs. The 
motors also give 1,000 lbs. 
horizontal effort at from 3 to 4 
miles per bour with 68 amperes 
and 120 volts. They are specially 
designed to operate in conjunction 
with storage batteries. The con- 
troller is of the series parallel 
type, effecting these combinations 
on the motors, aud not by 
manipulation of the battery. The 
locomotive is complete with 
instruments for registering charge 


and discharge of the battery aud te 
controlling the locomotive from is a eA 
either end for shunting operations. ae gue. ae 


The total weight in running i e RR 
order is 22 tons. At the trials * 
which were recently conducted 

the result was in every respect 
satisfactory, the locomotive start- 

ing with ease under the maximum load required, and 
being under perfect control. In shunting operations in con- 
nection with goods yards there is doubtless a considerable field for 
the electric locomotive, for not only is the risk of fire amongst 
timber and other inflammable goods avoided, but actual economy 
should result from the fact that the ordinary locomotive has to be 
kept under steam for many hours in order to be available for com- 
paratively short periods of use. Apart from this, the labour 
required for the manipulation of an electric locomotive is consider- 
ably less than that which has to be provided for its rival the steam 
locomotive. 


Forthcoming Book.—Part II. of “The Indicator 
Handbook," by C. N. Pick worth, Wb. Sc., dealing with the analysis 
and calculation of indicator diagramr, will be published by Messrs. 
Emmott & Co., Limited, sLortly. 


ELECTRIC SHONTING LOCOMOTIVE. 


New Insulator.— From Messrs. Atkinson, Schmahl & Co., 
Newcastle-on-Tyne, we have received samples of the Asco” two. 
part insulator. The insulator consists of two pieces of hard fired 
porcelain with galvanised metal clip or clips to take insulated cable 
of various sizes. The upper part of the porcelain holds the clip in 
position, and an ordinary wood screw fastens the three parta firmly 
together, at the ssme time fixing the insulator in position. The 
advantage of this form of insulator lies in the fact that the insula. 
tion is not so liable to be cut or damaged, and that no binding wire 


is necessary. It seems fo us that the insulator is easily and quickly 
fixed; it should answer well, for insulated telegraph or telephone 
cables, or for indoor work. The insulator is made in three sizes, 
which, with corresponding clips, will carry cable up to Tin. 
diameter. Our illustration shows the smallest size with the two 
clips taken out; the upper portion of the insulator passes 
through the extended portion of the clip, and, when screwed down, 
holds it firmly in position. 


Gas Engines.— According to a leaflet which has reached 
our hands, recent orders for Stockport gas engines comprising a 


total of over 3,700 B. H.P. have been placed with Messrs. J. E. II. 
Andrew & Co., Limited, Reddish. 


Imports of Foreign Electrical Plant.—July proved 
to be a quiet month as regards the importation of foreign electrical 
goods and apparatus iuto this country, the value amounting to only 
£42,107, as compared with £54,367 in the previous month and 
£129,022 in July, 1900. For the seven months ending with July 
last, however, the value of such imports has reached a total of 


£595,073, as contrasted with £549,975 in the corresponding seven 
months of 1900. 


Ironmongery Exhibition.—At the trade exhibition 
held in the Agricultural Hall during the current week were two or 


three very creditable stalls, more particularly of the class of goods 
suitable for the ironmonger's stock. Principal among these was the 
interesting exhibit of the Berliner Telephone Company, comprising 
the several types of their domest:c and other telephones. Messre 
Gent & Co. displayed a great variety of electrical appliances, an 
the Stewart Electrical Syndicate also had a good show. The Meyn 
Electrical Company had a large exhibit showing the useful applica- 
tions of the Meyra dry battery. Messrs. Falk, Stadelmann & Co. 
had oue of the most attractive stalls in the building, and although 
not in any marked degree electrical, it included good exam les 
of such everyday requirements as lamps, bells, telephones, &c. Tbe 
Renewable Electric Lamp Company had an interesting 
showing the processes of manufacture of an incandescent lamp. 
following firms were also exhibitors :—Messrs. W. F. Dennis & Co, 
Messrs. Fuller, Macleod & Co., Messrs. Frankenburg, Harris's Patent 
Feed Water Filter Company, Messrs. Chas. Joyner & Co., 
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Messrs. C. J. Thursfield & Co., the last-named having a very artistic 
show of electric light fittings of early English designs in antique 
finishes. 


Pamping Plant.—Messrs. Easton & Co., Limited, have 
jet received information from Egypt that they have secured the 
order for the pumping plaut for the Etsa drainage station. The 

t in question consists of six Lancashire boilers, two economisers, 
oar vertical compound condensing engines direct coupled to four 
large centrifugal pumps, with all necessary steam and exhaust pipes, 
feed pump and feed pipes, &c., and is designed to raise 64 million 
gallons of water per hour against a head of about 15 ft. Messrs. 
Yarrow, of Poplar, have also placed an order with the firm for one 
of the Schmidt patent superheaters for use in their works. 


Tower Wagons.—Mesers, S. Rawlinson & Son, wagon 
builders, of Blackburn, have sent us a photograph, which we repro- 
duce below, of one of their safety tower wagons, shown undera 
severe test, bearing the weight of five persons on the extreme end 
of a9 ft. x 4 ft. 9 in. platform which is slightly turned towards the 
front. The carriage is mounted on six wheels and has two separate 
locks. The fore carriage is turned almost at right angles as in taking 


Tower WAGON. 


schirp curve. The platform revolves completely round on roller 
bearings, and is worked by a hand wheel from the top whilst the 


mea are at work. The guard rails are made to lie almost flat on the 


80 as to pass under archways. One man can lower the 
tower at one operation, and it is quite safe when in position. There 
14 à good lever brake on the hind wheels, and a screw for lifting the 
tower; also a ladder, which is not shown on the photograph, is fitted. 
If required the platform can be extended to 12 ft. length. 


Trade Announcements.— We are ir formed that Mr. 
H. C. Weekes, late of Messrs. Veritys, Limited, will in future 
represent the Sun Electrical Company, Limited. 


Trinidad Bitumen,—Messrs. Rowland Carr & Co., of 
Ime Street Square, E.C., are the sole agents for the United 
Kingdom for the Asphaltic Company, of Birmingham. Their electric 
itumen for filling in troughs on the solid system contains (as shown 
by analysis) at least 75 per cent. of pure bituminous matter, and 
only 25 per cent. of mineral earths, which is claimed to be a better 
Proportion than any other Trinidad bitumen refined in this country. 
This is stated to result ina greater gain in the insulating power, 
and in the water-proofing capacity, whilst the cost of using it is 
ced, ag owing to the increased richness in bituminous matter, and 
low specific gravity, it covers a greater area, and there is 
Practically no refuse earthy matter left in the boilers. Messrs. 
Carr date that they are now supplying this bitumen very largely for 
cables in various cities and towns in the United Kingdom, 

also supply a high-class clarified bitumen for use in joint boxes. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—A short circuit occurred on the lighting 
mains on Friday last, causing a cessation òf supply for a short 
time. 


Barnes.—The L. G. B. has given its sanction to the 
Council borrowing the sum of £3,000 for electric lighting purposes. 

Ata meeting of the U.D.C. the Electric Lighting Committee reported 
that the County of London & Brush Provincial Electric Supply Co. 
was supplying current to the Ranelagh Club and to the Manor House, 
both within the Councils district. It. was stated that the 
company’s action in the matter was illegal, and it was decided to 
apply for aninjunction. It will be remembered that we drew attention 
to this curious position in our description of the Barnes electricity 
works. The company has power to supply within the grounds of 
the Ranelagh Club, but the club house itself is within the Council's 
area; provided that the company's mains terminate within tls own 
area, the company apparently is not exceeding its powers. The 
point is of great interest, and of some importance. 


Barnstaple.—The T.C. has declined the proposals of 
Messrs, J. F. Carrington and R. H. Scotter to build and equip an 
electricity works at Barnstaple. 


Boston.—Mr. A. Collins has submitted a report to tho 
T.C. upon the lighting of the borough by electricity, and advises 
the Council to commence operations with works which will not be 
outgrown in à year or so. He recommends that a scheme for a 
supply to 10,000 8-c.P. lamps be provided on the direct-current three- 
wire system at 220 volts. 


Bradford.—The Corporation has just given a large 
order for electric motors because of the great increase in the demand 
for these machines recently. 


Bredbury and Romily,—Mr. C. L. Turner, consulting 
electrical engineer, Manchester, has been appointed by the U.D.Cs. 
to prepare a scheme for the supply of energy for electric lighting, 
power and traction iu their districts. 


Bromborough.—The proposal of the Lower Bebington | 
U.D.C. to take over the electric lighting of the Bromborough dis- 
trict, was agreed to at the monthly meeting of the Bromborough 
U.D.C. last week. 


Farnworth.—The D.C. is supplying energy for lighting 
free, and will continue to do so until the formal opening of the 
new generating station, which takes place on the 28th inst. Several 
cotton mills in the district are being fitted for electric lighting. 


Hebburn.—The Electricity Committee last week reported 
that an agrcement had been come to with the Northern Counties’ 
Electricity Supply Company for supplying and lighting the public 
lamps in the compulsory area, and the Council's prov. order will be 
transferred to the company. 


Hoylake and West Kirby.—The L.G.D. has sanctioned 
the borrowing of £13,500 by the D.C. for electric lighting purposes. 


 Loftus.—The Cleveland and South Durham Electric 
Power Company is going to apply for & prov. order to supply elec- 
tricity in the Loftus district. 


Mansfield.—The T.C. is about to raise £50,000 for 
electricity works and a refuse destructor, and has fixed the scale of 
charges for energy at 6d. and 2d. per unit for lighting, 4d. and 1d. for 
power, on the maximum demand system. 


Ryde.—The E.L. Committee has drawn up a draft agree- 
ment with Edmundson's Electricity Company, Limited (for the Isle 
of Wight Electric Light and Power Company, Limited), for the 
construction and maintenance of electricity works under the 
Council's prov. order, and the B. of T. has deferred the question of 
revoking the order for 12 months. The Committee recommended 
that Messrs. Kincaid, Waller & Manville be paid £500 in full dis- 
charge of their claim against the Council for preparing a scheme. 


South Bank,—The U.D.C. intends to apply for a prov. 
order for electric lighting. 


Stockton.—The R.D.C. has decided to apply for a prov. 
order to supply electricity. It is not proposed to erect an electric 
power plant, but to purcbase in bulk frora the Cleveland and 
South Durham Electric Power Company or the Stockton Corpora- 
tion, and retail it in the principal villages of the district —namely, 
Eaglescliffe, Norton, Preston-on-Tees, Billingham, Carlton, Hart- 
burn, and other places which come under the control of the Rural 
Council. 


Stretford.—The report of Mr. C. H. Wordingham on 
the proposal of the D.C. for supplying electricity in the area of the 
Council bas been adopted. Mr. Wordingham estimates that the 
lighting of the streets in the compulsory schedule would cost 
approximately £12,000, and there would be £2,400 in addition for 
fuses, meters, and service lines. The probeble cost of establishing 
the electric supply would be £36,800, apart from the cost of recon. 
etructing the tramway track and erecting overhead equipment. 


Swadlincote.— The Provincial Electric Supply and 
Traction Company has given notice to the D.C. of its intention t9 
apply fora prov. order to supply electricity in the district, 
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Tynemouth.— The T. C. is going to borrow; £23,000 for 


extensions of the electricity works. 


Whitehaven.— The T.C. has decided to raise tle charges 
for electrical energy. .It has had to raise additional capital for the 
purpose of relaying practically the whole of the electric lighting 
cables in the town. The charges from October lst will be £12 per 
annum and 2d. per unit by meter, or 6d. per unit by meter. It has 
also been resolved that Mr. T. Bell be appointed assistant electrician 
at a salary of £150 per annum. The B. of T. has sanctioned the 
Council doubling the pressure on the mains, from 210 to 420 volts. 


- Widnes,—A report to the T.C. from the Gas, Water and 
Electricity Committee, states that tho confirming Bill of the electrical 
prov. order having received Royal assent, it has been resolved to 
appoint a sub-committee to consider the steps to be taken to provide 
forthe supply of electricity within the borough, and as to the 


desirability of making provision for the establishment of a system 
of electrical tramways. 


Woking.—The difficulty between the U.D.C. and the 
Woking Electrical Supply Company has been settled on the pay- 
ment by the Council of £63 as final damages. The Council admitted 
that they had committed a technical breach of their contract with 
the company. The latter will now disconnect their cables from 
the street standards at the Council's expense, and the gas company 
will proceed to carry out their new contract without delay. 


Worksop.—The D.C. has appointed Mr. J. P. Crowther 


resident electrical engineer, at £125 per annum. 


ELECTRIC TRACTION NOTES. 


Belfast.— The Belfast Street Tramway Company holds a 
lease from the Corporation, some six years of which have to expire. 
Twelve months ago negotiations were entered on by the Corpora- 
tion with the view of acquiring the interest of the company for the 
unexpired years, but the price asked was too high. Lately the 
compavy—after declaring a dividend of 74 per cent.—has reduced 
the service on some of the extensions on the ground that the exist- 
ing service does not pay. It is now expected that the Corporation 
will make another offer to take over the tramway system and sub- 
stitute electric traction for horse haulage. 


Berlin.—The completion of the Berlin Electric Under- 
ground Railway has been very much delayed of late, owing to the 
immense quantities of underground water which have to be pumped 
out. It is believed that the line cannot be opened at the time fixed, 
because one of the large pipes near the Emperor William's 
Memorial Church suddenly burst, inundating a rather large portion 
of the tunnel. Large suction pumps were set to work at once, 
day and night, but it seems probable that the completion of the 
railway will be retarded for some time. 


Birkenhead.—The three new electric car routes in 
Birkenhead, which were ready for opening, were inspected last 
weck by Lieut.-Colonel von Danop, R. E, B. of T. inspector, and 
were formally opened with a public ceremony and luncheon. 

When responding to the toast, ‘Prosperity to the Municipal 
Tramways,” which was submitted after the luncheon by Alderman 
E. G. Mason, Dr. Pearson taid that the most remarkable thing iu 
tramway traction was, that it created quite a new traflic. It was 
startling to think that in one week they had carried on the New 
Ferry line more than half the population of Birkenhead, and that 
without affecting the ferries, the Mersey Railway and the joint 
railways to any great degree. He anticipated that it would be the 
game on the routes they had opened that day. There was no doubt the 
undertaking would have a satisfactory financial result if the public 
did not ask them to carry them for nothing, or next to nothing. 
When the New Ferry route was first opened they took £180 in a 
week; he was pleased to say that sum bad increased to £300 & week. 

The whole of the routes passed by the Board of Trade inspector 
up to last week comprise 7 miles 2 furlongs € chains of route, repre- 
senting 114 miles of single track. Section boxes are placed uta distance 
of half a mile from each other, and each box is provided with a tele- 
phone connected with the generating station. To complete the 
system of electric tramways in Birkenhead, a little over four miles 
have yet to be finished and opened. 

The overhead clectrical work of the new routes opened last week 
has been carried out by Messrs. R. W. Blackwell & Co., London. 
The cables were supplied by Callenders Cable Company and the 
British Insulated Wire Company. The trucks were manufactured by 
the Peckham Truck Company, of U. S. A., and the motors by the British 
Thomson-Houston Company. The cars have been made by Messrs. 
G. F. Milues & Co., Birkenhead. The work of construction has 
been carried out by Mr. Chas. Brownridge, borough engineer, Mr. 
W. Bates, electrical engineer, and Mr. R. H. Rinder, superintendent 
of works. The general management of the Birkenhead tramways 
will be exercised by Mr. A. R. Fearnley. A return of the traffic up 
to and inclusive of Sunday shows that on the three new routes the 
receipts per car mile averaged 1s. 3d. 


Bradford.—The Corporation has just fixed a fare of 3d. 
for the journey of 44 miles by the new electric tramway to Queens- 
bury, a rise of 800 ft. At Queensbury the terminus is immediately 


adjacent to that of the Halifax lines, and the total fare. from Brad- 
ford to Halifax is 6d., as against a railway fare of 8d. The railway 
fare from Bradford to Queensbury, where the station is a mile 
distant from the town, is 44d. Passesger traffic on the Great 
Northern Railway branch between Bradford and Halifax may be 
regarded as almost wiped out. i | 


Bristol. The Bristol Electric Tramway Company last 
Saturday paid off 300 'employés who had handed in notices atthe 
beginning of the week. They wore union "badges, which} the 
directors considered an act of insubordination. 

The tramway service is now normal, and hostile demonstra- 
tions by sympathisers with the trades unionists .who have 
left the service are practically at an end. There has, how- 
ever, been a development of a very serious kind in the direction 
of placing obstructions on the tramways. Allusion to this 
having occurred was first made in one of the speeches during 
proceedings in a tramway prosecution for another kind of offence at 
the Bristol Police Court, and the intimation thus given was 
followed by the issue by the company of large posters, offering 
£100 reward for information which would lead to the con- 
viction of the offenders. These posters gave details of halt 
a dozen instances in which bolts, pieces of iron rod, and stones had 
been placed in the grooves of the metals, and, although no disaster 
has been reported, the running off the line of one car is attributed 
to such obstructions. At the meetings of the men there is no 
attempt to deny the fact that they are beaten, but it is said the 
tramway company have not seen the last of their difficulties, and 
continued efforts will be made to get their new men out of the 
service, not by threats of violence, but by persuasive means. The 
trades unionists are arranging a monster demonstration“ for Satur- 
day, the 24th inst., and they express confidence that 30,000 persons 
will take part in it. 

An accident, which was alarming rather than really serious, 
occurred to two electric cars on Tuesday night. They were ap- 
proaching each other on double lines, but happened to reach a 
narrow piece of road where the lines interlaced, at the same moment. 
A corner-to-corner collision occurred, in which the cars were much 


. damaged, and passengers shaken and greatly alarmed. A driverand 


two passengers received bruises, and one of the female passengers 
was for a time unconscious. 


Cheltenham.—Colonel von Donop, R.E., on behalf of 
the B. of T. last week made an official inspection of the newly-con- 
structed electric tramway from Cheltenham to Cleeve Hill. ' 


Derbyshire.—A scheme is in progress for the con- 
struction of an electric railway from the Midland line at Hope 
Station to Bradwell and Castleton, traversing a beautiful district, 
and giving ready access to these two popular holiday resorts. 


Dundee,—The Tramways Committee has decided to 


recommend the T.C. to adopt a parcel delivery system in conneclion 
with the electric cars. 


Failsworth.—The arbitration between the D.C. and the 
Manchester Carriage and Tramway Company for the value of the 
tramways in the district was to take place in London yesterday and 
to-day. An amended agreement with the Manchester Corporation 
as to the cost of the purchase, reconstruction and maintenance of the 
tramways in Failsworth bas been received by the Council. The 
Manchester Corporation will pay such sum per annum as will cover 


the cost of the outlay, also interest on borrowed money for a period 
of 21 years. 


Glasgow.—4A number of electric car accidents occurred 
in the burghs of Govan and Partick on Saturday, but fortunately 
none was of a serious nature. An electric car collided with a bread 
van; the van horse was overturned, and the driver badly injured. 
A workmen's car collided with a Partick street sweeping machine, 
with the result that the driver was thrown to the street, sustaining 
a large wound on the side of his bead, and an injury to his shoulder. 
A man who was in the act of running across Dumbarton Road was 
knocked down by a car and seriously injured internally. 

Two other accidents occurred in Glasgow, a boy aud a man 
being knocked down and more or less seriously injured. 

A trolley on Monday last slipped off the wire, and the pole broke 


the guard wire, which fell across the trolley wire and knocked down 
a horse which stepped on the live end. 


Hampton.—Mr. George White and Mr. Clifton 
Robinson, of the London United Tramways, as a result of au 
interview with the U.D.C., have agreed to widen Thames Street to 


the Council's requirements, and to construct the line within a period 
of three years. 


Leeds,—Rounding the curve from Leeds City Square 
into Park Row last week, an electric car met with an accident 
which delayed traffic for about 20 minutes. The trolley wheel 
accidentally ran on to the wrong wire, with the result that the trolley 
rebounded and got entangled with the other wire, which was 
thereby stretcLed and loosened, while most of the wooden guard 


strip at this point became detached and fell to the ground. 
Fortunately no oue was injured. 


Leicester.—The Highways Committee has presented a 
report recommending tbat the County Council should at once take 
iuto consideration the policy of itself constructing light railways in 
the county, and leasing the same. Greater facilities of communr 
cation were needed in some of the populous districts in the county. 
more particularly Oadby, Wigston, Enderby, Anstey, Thurmaston 
and Syston, in the vicinity of Leicester. To enable railways to be 
constructed and provide for the road traffic, it would be necessary 
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to widen the macadam part of the roads, and in one or two instances 
to acquire additional land. In the first instance, therefore, it was 
proposed to submit a scheme dealing with this area. The com- 
mittee had appreached the Corporation of Leicester, who were 
about to construct electric tramways to the boundary of the borough 
upon roads leading in the direction of these places, with a view of 
ascertaining whether it was the desire of the Corporation to come 


to an arrangement for working the railways to be constructed by - 


the County Council immediately adjacent to the borough 
boundary. The lengths of the railways from the borough 
boundary to the places above indicated would vary from one mile 
in the case of Oadby to three miles in the case of Enderby. The 
scheme of railways to be recommended by the committee must 
depend upon the result of the negotiations with the Corporation, for 
if the electric power for the working of such railways was provided 
id the county, it would be necessary to construct certain connecting 
railways, which otherwise it would probably not be expedient to 
make at the present time if such railways were worked by motive 
power provided from Leicester. The report was approved. 


Liverpool, —The new regulation made with a view to the 
prevention of undue crowding on the electric cars of the Liverpool 
Corporation came into force on Monday. Each car is now 
"licensed to carry 31 passengers inside and 43 outside. Inside 
there is seating accommodation for 24 persons and outside for 34, 
so that the new regulation permits seven persons to stand inside a 
car when all seats are occupied, and nine to stand on the top of the 
ear when the seats are taken. This gives a total per car of 58 per- 
sons sitting and 16 standing, or 74 in all. 

Mr. T. Utley, a member of the City Council, has subjected the 
management of the Liverpool electric car service by the Tramways 
Committee to a long and searching criticism. -He shows that cxten- 
tive alterations in the overhead equipment have been made at the 
expense of the Corporation, and contends that the Tramways Com- 
mittee ought to have seen to it that these alterations were covered 
by the contracts for construction. The maintenance and renewal 
of cara last year, he saya, cost £23,300, in addition to the repairs the 
contractors-had to do during their guarantee. In no other city on 
the Continent or in the United Kingdom, he states, has such exten- 
sive reconstruction taken place as is now taking place in Liverpool. 
Speaking of the German motor and trailer cars, he declares that 
these, which cost £900 each about three years ago, are not worth £5 
to-day. Mr. Utley further criticises the business policy of the 
Tramways Committee, and avers that by charging the tramways 
undertaking less than the cost of production of the energy required 
for the service, the price of electric energy to private consumers has 
to be ira high tbat it is impossible for the Committee to 
develop this branch of their business. 

Owing to the fall of an overhead guard wire on the James Street 
approach to the pierhead terminus on Sunday evening last, the 
electric car traffic was stopped for nearly an hour. 


Manehester,—There is no immediate hope, it is stated, 
of the deadlock between the Manchester and Salford authorities in 
connection with tramways being removed, and the probability of a 
working arrangement between the two Corporations is gradually 
growing smaller. 


Oswestry, — The Light Railway Commission has 
authorised the Tanat Valley Light Railway Amendment Order. 


Madcliffe.—The B. of T. has sanctioned the borrowing 
of £60,000 for electrical tramwayr. Of this £41,845 is for per- 
manent way and car sheds, £11,602 for electrical equipment, £6,103 
for care, and £450 for costs incidental to the obtaining of the order. 


Rhondda Valley.—Sir Douglas Fox has reported to 
the District Council on the routes of the proposed electric railway, 
and a committee has now been instructed to take the matter into 
consideration. 


Saddleworth.— The authorities of Saddleworth, Spring- 
bead and Lees have appointed a joint committee to organise a 
scheme for connecting the whole district with a line of electric cars. 
It is estimated to coat between £70,000 and £100,000. The route 
will include Greenfield, Uppermill, Delph and Springhead, with 
Lydgate. A firm of Manchester engineers has offered to carry out 
the work entirely and work the system, the local councils to have 


the option of purchasing at a valuation at the end of 14 years. It 


is expected that such a system will cause a great exodus from 
Oldham, Ashton, and other centres to the country. 


Sedgley,—Mr. Thomas Parker, Wolverhampton, has been 
appointed by the U. D. C. electrical expert to examine the new 
^in framlines now in course of construction in the Council's 


v 
Sheffield. —In connection with the extensions which are 


ing carried out at the Corporation tramways power station, there - 


recently arrived in Sheffield the armature of a new generator, 
which will be the largest on the undertaking. Whereas the present 
sels have a power of 225 or 400 KW., the next will be 1,000 Kw. 
Meer Cole, Marchant & Morley, of Bradfotd, are making the 
eme, while the British Thomson-Houston Company are supplying 
85 electrical equipment. The armature was manufactured at their 

lin works. Its weight is 29 tons 124 cwt. It was shipped to 

le, and from there had to be brought to Sheffield by canal. 
Arendt considerable trouble in getting the load on land, as the 

Dgest crane at the Sheffield wharf has a capacity of only 5 tons. 
| g to our local oorrespondert, a first venture was made on 


Wednesday last with an improvised tackle, but a hook broke, and 
the armature, which had been raised 3 ft., fell back into the boat. 
Elaborate preparations were made for a second effort on Thursday, 
but again a mishap occurred. When the case was almost clear of 
the barge edge a guy rope gave way, and the armature again went 
down. Thistime it fell on the side of the barge, which listed, 
filled with water and sank, and the armature went to the bottom of 
the canal ! 


Sierra Leone.—Mr. Chamberlain is in communication 
with the Governor of Sierra Leone, as to a scheme for the construc- 
tion of a light railway in Sierra Leone from Freetown to the adja- 
cent hills. Major Ross has strongly recommended the construction 
of an overhead electric tramway, similar to that in use at Teneriffe. 
Such a railway would be invaluable from the point of view of the 
health of the business community of Sierra Leone. 


Sunderland.—The accourts of the borough accountant, 
which have just been issued, contain some interesting information 
as to that town’s municipal electrical ventures. The old tramways com- 
pany’s undertaking—with horse traction—was bought for £35,000, 
and there was further paid in respect to the old system £8,500. The 
purchases of electric cars and instruments cost £15,258, and the con- 
struction of the permanent way and the overhead equipment cost 
£96,320. It is satisfactory to note that although the horse trams 
were run most of the time at a considerable loss, so well have the 
electrical trams done, that the debt once existing has been 
wiped off, and a credit balance of £4,757 carried forward. after pay- 
ing £3,930 as interest, and 42.915 to the sinking fund. The report 
concludes with the statement that with 13 miles of single track, 
there was a car mileage of 496,952, and 6,294,888 passengers were 
carried, at an average cost of 114d. per car mile, the average 
revenue being 1s. 14d. per car mile. The capital expenditure on 
electric lighting up to the end of March last was £122,433; of this 
amount £15,365 had been spent on buildings, £48,637 on machinery, 
£44,537 on mains and services, £1,629 transformers and motors, 


_ £5,562 on meters, and £1,333 on electrical instruments. <At a cost 


of £9,272, 1,331,844 B.T. units had been generated ; of this 83,192 
had been used in lighting public lamps, 256,240 units for the tram- 
ways, 879,336 for private consumers, and there was lost in distribu- 
tion 55,608. The sale of current realised £15,441, and public 
lighting brought in £718. There was a net profit balauce carried 
forward of £1,257. 


Taunton.—The Electric Tramway Company’s system was 
inspected on Thursday last week by Colonel von Donop, R. E., on 
behalf of the B. of T. Mr. F. J. S. Hosken has been appointed 
engineer to the new system. 

Tokyo,—The Tokyo Electric Railway Company is about 
to let a contract to American manufacturers for the equipment of 
the new railway system of Japan’s capital. There will be three 
1, 200-K w. polyphase generators, which will furnish current to sub- 
station rotary converters for transformation to direct current. The 
municipality has required the use of the double trolley. 


Wimbledon.— Details of the London United Tramways 
scheme for the Wimbledon district are now forthcoming. It is 
proposed to connect the company’s authorised line at Malden with 
the L. C. C.'s lines at Tooting, vid Coombe Hill, Worple Road, across 
the Wimbledon Station bridge, Wimbledon Broadway and High 
Street, Merton. Southerly, there is ultimately designed to be an 
extension to Ewell and Epsom. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Extension.—The ss. Anglia left the 
Thames last weck with the Mauritius - Rodriquez— Cocos sections of 
the Cape-Australian cable, and another steamer sailed on Saturday 
with the Cocos— Perth section. It is expected that all the above 
gections will be laid and opened for traffic before the end of October 
next, and that the final section betwcen Perth and Adelaide will be 


completed early next year. 


Cambridge.—It is proposed to establish a municipal 


telephone system in Cambridge. 


Grantham.—The T.C. has decided to establish within 
the borough a municipal telephone system, which will have the 
advantage of giving to subscribers within a radius of one mile of 
the Town Hall an unlimited local service and a trunk line service 
at charges from 25 to 50 per cent. below the rates of the National 
Telephone Company, who opened an exchange in the town about 
18 or 20 months since. It is proposed to place the municipal tele- 
phone in.direct communication with the Central Trunk system at 
Nottingham, and thus easy calls may be made all over the country. 
Lines will also be extended to Belvoir and Buckminster, and it is 
hoped that other villages in the district will shortly be placed in 
telephonic communication with the borough. The Town Council 
is applying to the Local Government Board for permission to 
borrow £2,000 for the purpose. of establishing the exchange. 


Manchester Telephones.—The Telephones Committee 
of the Corporation last week further considered the draft scheme 
for a joint board to operate over the Manchester telephone area 
which board is to consist of 10 members uf the City Council, five 
members of the Salford Corporation, and three members of the 
Eccles Corporation and Urban District Councils within the Man- 
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chester telephone area, acting jointly. The scheme provides that 


‘at the end of 10 years there may be a revision of its terms. A 


report, presented by the Town Clerk, upon the proceedings of the 
Committee up to date was adopted, together with a resolution that 
in the opinion of the Committee the scheme, as presented, is 
practicable, and that it is desirable that effect should be given to it 
without unnecessary delay. 


Pacific Cable.—Replying to a question in the House of 
Commons regarding the contract for the Pacific Cable, the Chan- 
cellor of the Exchequer remarked that unless the contract had been 
accepted when it was, a considerable loss would have been incurred 
due to the rise in price of materials. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. REPAIRED. 

Latakia-Cyprus .. ks 85 T $a .. June 20, 1899 T 
Para-Maranham s Sn de .. March 1, 1900 . 
Cayenne-Pinbeiro e oe oe April 20, 1901 ee 
Basseterre-Les Saintes .. June 29, 190 
Nase-Keelung (Formosa) .. Aug. 2, 1901 

Cadiz-Teneriffe .. i3 . Aug. 6, 1901 


Bissao-Bolama .. ví 2 Aug. 16, 1901 
LANDLINES :— 

“t Via Hanekin " on Persian territory .. Feb. 24, 1900 

Pekin-Kalgan  .. e ES PES E .. June 14, 1900 

Maimatchin-Kalgan è . June 80, 1900 .. 


Communication with Baranquilla and Cartagena Dec. 8, 1900 
js towns of Venezuela . . Oct. 31, 1900 


Telegraph. — The House of Commons has approved of 
the agreement made June 22nd, 1901, between his Majesty's 
Government and the Eastern Telegraph Company, Limited, for the 
construction, maintenance, and working of a submarine cable 
between Sierra Leone and Ascension. The House has also approved 
of the agreement made July 27th, 1901, between his Majesty's 
Government, the Governments of Cape Colony and Natal, the 
British South African Company, and the Eastern and the Eastern 
and South African Telegraph Companies for the transmission of 
telegraphic trattic to and from South Africa. 


Wireless Telegraphy. — The Lucania, which left 


Liverpool on the 10th inst. for New York, was spoken by wireless 


telegraphy at Nantucket Lightship shortly after 6 p.m. on Friday 
last. Messages were received on the lightship from the Lucania, 
and then transmitted 40 miles to Siasconset, on Nantucket Island. 
On reaching port the officers of the Lucania reported that the 
messages from Nantucket were undecipherable aboard ship. 


———— — 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—September 2nd. Tenders are invited by 
the Municipality of Amsterdam for the supply of electric cars, 
5,000 tons of rails, &c. Director of the Municipal Tramways, 
Nieuwe Achtergracht, No. 164, Amsterdam. 


Aston Manor.—September 4th. Water-tube boilers, 
200-K w. and 500-x w. steam dynamos, balancer, switchboard, crane, 
and arc lamps for the D.C. electricity works. See Official 
Notices " August 9th. i 


Aston Manor.—September 4th. Pipework, fitters’ shop 
and cables for the municipal electricity works. See Official 
Notices” August 16th, 


Batley.— September 14th. The Corporation is adver- 
tising for tenders for all materials for the permanent way of 34 
miles of electric tramway in the borough. 


Belfast.—August 20th. Cast-iron frames and covers, 
pipes, and bell mouth ends for the municipal electricity depart- 
ment. See “Official Notices” August 16th. 


Birkenhead.—Avgust 23rd. The Corporation wants 
tenders for steam engine and dynamo for traction. See Official 
Notices " August 9th. 


Bournemouth.—August 29th. Boilers, superheaters, 
economiser, feed pumps, pipework, &c., for the T.C’s tramways 
power station. See “ Official Notices" August 9th. 


Bournemouth.—August 31st. Tenders for water cooler 
and travelling crane for the Corporation tramway station. See 
„ Official Notices August 16th. 


Bournemouth. — September 16th. The Town Council 
"wants tenders for tramway rails, permanent way construction and 
fall bonding, ahd paving. See Offlelal Notices to-day, 


Croydon. — August 26th. The electric wiring and fitting 


of the Lunatic Asylum, Warlingham, Surrey. See Official 
Notices " August 2nd. 


Doncaster.—August 31st. The Corporation invites 


tenders for the supply and erection of a tramway switchboard. See 
“Offcial Notices“ to-day. 


Dundee,—^eptember 14th. The T.C. invites tenders 


for overhead equipment for new tramway routes. {See “ Official 
Notices " to-day. 


Edinburgh.—September 9th. For the electric lighting 
installation for the second portion of the Colinton Mains Fever 


Hospital (800 points), for the Corporation. See “ Official Notices " 
August 9th. 


Egypt.—September 15th. According to the Board of 
Trade Journal the Local Committee at Fayoum have decided to 
instal the electric light in the town. Persons wishing to tender can 


obtain the conditions of contract from the Minister of Public Works 
at Cairo. 


France.—<August 30th. Tenders are being invited until 
the 30th inst. by the French Post and Telegraph authorities in Paris, 
for the supply of 420,000 porcelain insulators. Tenders are to be 
sent to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris, whence particulars may be obtained. 


Fulham.—August 28th. The electric lighting of the 


Fulham Road Workhouse Chapel. See Official Notices” August 
16th. 


Glamorgan.—August 24th. For the lighting by elec- 


tricity of Parc Gwyllt Asylum, near Bridgend. See Official 
Notices” August 2nd. 


Glasgow.— August 30th. The Corporation wants offers 
for the supply, delivery, and erection, complete, of the overhead 
trolley constructional work required for the extension of the system, 
Mr. John Young, general manager, 88, Renfield Street, Glasgow. 
A Bank Draft for two guineas, with application for specification. 


Kirkcaldy,—September 13th. The Corporation wants 
tenders forthe supply and erection of overhead construction for 
electric tramways. See “ Official Notices " to-day. 


Leigh.—August 24th. A steam dynamo for the elec- 
tricity works. See Official Notices August 9th. 


Lowestoft.—September 9th. 500-Kw. steam dynamo, 


switchboard panel, &c., for the municipal electricity works. See 
„Official Notices“ August 16th. 


Manchester,—August 24th. The Tramways Committee 


wants tenders for electrical accessories, machine tools, &c. See 
* Official Notices " August 16th. 


Mansfield.—September 5th. Refuse destructors for the 
E.L. Committee. See '' Official Notices" August 2nd. 


Middlesbrough.—September 3rd. Mechanical coal- 


handling plant for the electricity works. See Official Notices 
August 2nd. 


Newport (Mon.).—September 4tb. Telephones, electric 


e &c., for the new workhouse. See Official Notices August 
16th. 


We may mention that Mr. A. Treyer Evans, electrical adviser to 
the Newport Board of Guardians, requires all tenders for the above 
to be sent in sharp on the above date. 


Oldham.—September 10th. The Corporation wants 
tenders for two overbead electric travelling craves. Particulars 
from Mr. A. Andrew, Gas and Water Offices, Oldham. 


Oldham.—September 10th. Two electric travelling 


cranes for the Greenhill electricity works. See Official Notices" 
August 16th. . 


* 


Partick.— 12 months’ supply of arc lamp carbons, meters. 


demand indicators, and house fuse boxes for the T.C. See “ Official’ 
Notices " August 16th. 


Southend-on-Sea.— September 7th. The Corporation 


wants tenders for supplying and laying electric lighting cables See 
“ Official Notices to-day. j n E 


Nt. Annes,—August 23rd. A 180-Kw. c.c. direct 
coupled steam dynamo for the Council. See Official Notices" 


August 9th. | 
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EAST HAM ELECTRIC TRAMWAYS. 


Tur district of East Ham ten years ago was but a village 
on the outskirts of London ; now it has a population of 


45,000—an increase of nearly 200 per cent. within that 
period—and possesses the distinction of being the first of the 


Front View oF Wo: KS AND CAR SHEDS. 


Metropolitan suburban municipalities to provide for its 
residents an up-to-date system of both electric lighting and 
traction. Such a shining light in the darkness of the Eas) 
End, as yet almost unvisitel by the private tramway 


sanction in 1898 for the equipment of the district with a 
system of electric lighting; powers were also obtained for 
the construction of the first sections of the electric tramways 
in the district, the total length of line arranged for being 
1j miles of double track and 2} miles of single track, with 
passing places at frequent intervals. In 1900 further 
powers were obtained for extensions of the tramways, 
amounting to 3 mile of double track, aud 43 miles of single 
track, making a total length of 91 miles of line. Of this 
amount 4À miles have been completed, and the remainder 
will be constructed as soon as possible. 

In February, 1899, the Council obtained the services of 
Mr. Wm. C. Ullmann, M.I.E.E., as their resident and con- 
sulting electrical engineer, authorising him to prepare a 
complete scheme for carrying out the works under the powers 
obtained. In April of the same year Mr. Ullmann prc- 
sented his report, recommending the Council to adopt a 
combined system suitable for the working of both the light- 
ing and tramway schemes. The estimated expenditure for 
the first section of the combined schemes was, for the tram- 
ways £47,760, and for the lighting £11,128. A further 
estimated expenditure in connection with the Tramways 
Extension Order of 1900, to the extent of £12,220, has 
since been granted, together with £6,540 for extensions of 
lighting cables, and £2.645 for building extensions, making 


a total estimated expenditure of £140,593. 


ENGLISH ELECTRIC 225-K W. GENERATOR AND MusGravs ENGINE. 


company promoter, cannot fail to stimulate the neighbouring 
local authorities to carry on the good work, and to emulate 
this enterprising municipality in its regard for the public 
welfare, . 

The District Council of East Ham obtained Parliamentary 


The report was unanimously adopted by the Council, and 
Mr. Ullmann was instructed to prcceed at once with the 


preparation of specifications and plans, and to make all the 


necessary preliminary arrangements for carrying out the 
work. S 
F 
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l In September, 1899, tenders were accepted for the follow- 
ing contracts :—Messrs. Dick, Kerr & Co., Limited, for 
the construction of the whole of the permanent way under 
the 1898 Order, together with the complete equipment of the 
overhead lines, engines, generators, balancers, booster, motor 


CoolIxd TOWER AND SronAGE TANK. 


cars, switchboard, feeder cables, &c., also for further exten- 
sions of permanent way, under the 1900 Order; Callender's 
Cable and Construction Company, Limited, for the 
supplying and laying of the whole of the electric lighting 
cables, also for the feeder cables, feeder and section 
boxes for Messrs. Dick, Kerr & Co.'s contract; Messrs. 
Babcock & Wilcox for the complete equipment of the boiler 
house, supplying and erecting the boilers, condensers, cooling 
tower, storage tank, and the whole of the steam and exhaust 
piping. 

The Council were fortunate in possessing a splendid 
building site, right in the centre of the district, where suffi- 
cient land was found to be available for the building of the 
generating station, car sheds, coal stores, and offices in con- 
nection with the scheme. 

The whole of the buildings are contained in one block, 
and, with the exception of the chimney and iron roof con- 
struction, have been carried out by the Council’s works 
department, under the supervision of Mr. A. H. Campbell, 
M.LC.E., the Council's engineer and surveyor, and Mr. 
W. H. savage, A.M.LC.E., consulting surveyor to the 
Council. The iron and steel work was carried out by 
Messrs. Pierson & Co., and the chimney by Messrs. Wilson 
Dros. 

The main engine room is under one bay, having a length 
of 177 ft., width 42 ft., and clear height of 26 ft. The 
principal offices of the department are most conveniently 
arranged at the southern end of the engine room, while 
workshops and men’s mess rooms are provided at the 
northern end, outside the main building. A 20-ton traveller, 
supplied by Messrs. Dick, Kerr & Co., runs through the 
length of the building. The walls are lined with opalite 
tiling up to the level of the travelling girders. Adjoining 
the engine room is the boiler house, 148 ft. long, 46 ft. 
wide x 22 ft. 6 in. clear height, having a main flue 12 ft. 
high x 6 ft. 3 in. wide. The coal bunkers run parallel 
with the boiler house, having access in front of each boiler. 

The boiler house has sufficient accommodation for boilers 
equal to generating steam for 3,000 H.P. The chimney is 
circular, 135 ft. high, with an internal diameter of 9 ft. 6 in. 

A feature of the boiler house is the artesian well, 134 in. 
diameter, bored to a depth of 500 ft., which, when com- 
pleted, is expected to yield 12,000 gallons of water per 


hour. 


On the opposite side of the engine room is the car depót 
having a length of 148 ft., and total width of 65 ft. 
Accommodation is provided for 25 motor cars, with the 
necessary arrangements for cleaning, repairing, &c. In the 
car shed are also offices for the traffic staff and rooms for 
inspectors, motormen, and conductors. 

The boiler house at present contains four Babcock and 
Wilcox single boilers, each having a heating surface of 
3,580 sq. ft., and capable of evaporating 10,000 Ibs. of water 
per hour at 150 lbs. pressure. Babcock & Wilcox super- 
heaters are fitted to each boiler. A *''Boby" patent 
heater detartariser is also supplied, capable of heating and 
purifying 3,000 gallons of water per hour. The boiler feed 
pumps are of the Blake simplex Admiralty type, arranged 
to work as two entirely separate pumps, or as one compound, 
if required. A Barnard Wheeler cooling tower is also 
provided for dealing with the circulating water when con- 
densing. 

For the engine room Messrs. Babcock & Wilcox have 
supplied two Wheeler condensers with combined air and 
circulating pumps, so arranged as to be available for any 
one or two of the sets which may be running. | 

The whole of the generating plant is arranged so as to be 
available for either traction or lighting purposes. The plant 
at present installed consists of one 100-Kw. generator coupled 
direct to a 150-1.H.P. engine, and three 225-K W. generators 
coupled direct to 350-1. H. P. engines. The engines supplied 
by the contractors for the power house equipment were made 
by Messrs. Musgrave & Sons, of Bolton, and are of the 
horizontal cross-compound type, having an ordinary piston 


valve controlled by an automatic crankshaft governor on the 


high pressure side, while the low pressure side is fitted with 
Corliss valve gear. The 150-H.P. engine has cylinders of 
9 in. and 18 in. diameter with 24-in. stroke, running at a 
speed of 150 revolutions. The 350-H.r. engines have 
cylinders of 13) in. and 273 in. with 27-in. stroke, and run 
at 135 revolutions per minute. 

The generators were manufactured by the English Electric 
Manufacturing Company, of Preston (for whom Messrs. 


View or BOILERS. 


Dick, Kerr & Co. are the sole selling agents) and are of the 
multipolar type. When used for traction purposes they work 
as compound-wound generators, with a variation of from 
500 to 550 volts; when used for lighting they are rana? 
shunt wound generators, a rheostat being provided o 
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sufficient range to enable the voltage to be varied between 
the limits of 480 and 580 volts. ‘The armatures are of the 
slotted type, drum wouad with interchangeable coils, and 
special ventilating ducts are provided to ensure a low tem- 
perature rise. 
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MAIN SWITCHBOARD. 


As a considerable amount of the traction current will 
return through the single track, a 0°3 insulated copper con- 
ductor is laid parallel to this section of the line, and a booster 
is provided in order to keep the fall of pressure along the 
rail within safe limits. 

For the three-wire 
lighting mains two 

cers are provided, 
each consisting of two 
similar generators 
coupled together and 
ioun er 
bedplate. Each machine 
is capable of dealing. 
with an out-of-balance 
current of 100 amperes. 
ihe main switch- 
board consists of 13 
anels of white marble 
lounted on a raised 
form, and was made 
the English Electric 
nn ing Com- 
pany, Limited. It is 
composed of four gene- 
rator panels, two 
„two lighting 

ler, two traction 
feeder, one station light- 
ing, one booster, and 
one Board of Trade 
panel, with all the usual 


instruments, 


The district of Hast 
Ham is remarkable for 
its flatness, there being 
scarcely any gradients 

, excepting at 
places where the track 
heo the railway lines, 


Metropolitan sewer. The gauge is 4 ft. 8] in. No curves 
uc The whole of the track 
is laid with 87-Ib, rails, double-bonded throughout, with 
0000 8. W. G. Neptune bonds. Askham Bros. and Wilson's 
lid e points are used throughout. The double track is 
aid upon a continuous bed of cement concrete, 6 in. thick, 
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paved throughout to a distance of 18 in. outside the rails 
with granite setts, while in the single track the rails are laid 
on a continuous bed of concrete 18 in. wide x 9 in. thick, 
the surface being paved with granite setts 9 in. on each side 
of the rails, and the centre filled in with tarred macadam. 

The whole of the 
conduits used for both 
lighting and traction 
feeders are laid in the 
centre beneath the per- 
manent way. The con- 
duits used for the feeder 
system are “ Sykes 
patent, with self-centre- 
ing Stanford joints. 
These are laid in con- 
crete, with draw-in 
boxes placed at intervals 
of about 100 yards. 

The overhead line 
consists entirely of side 
poe and bracket con- 
struction, the maximum 
length of any bracket 
being 18 ft. The poles, 
which are of the tele- 
Scope joint type, are 
known as the No. 3 and 
No. 4 pole, the No. 3 
having a length of 
31 ft., weighing, with- 
out the base, 990 lbs., 
while No. 4 is of the same length, With a weight of 1,321 lbs. 
The trolley wires are No. 0 B. and S. gauge, tested to an 
actual breaking stress equal to 27:8 tons per sq. in. The 
pole bases are of the type adopted bv Messrs. Dick, Kerr 
and Co., who are the contractors for this work. 


GENERAL VIEW OF ENGINE Room. 


A novel feature of the overhead construction is that the 
street arc lamps are suspended from the bracket arms, in a 
position so as to be as near to the centre of the street as 
possible. In connection with the street lighting, arrange- 
ments have been made to light the whole of the tramwav 
ronte with are lamps of Messrs. Johnson & Phiilips’s “Ark” 
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type ; altogether 135 arcs will be used in the main thorough- 
fares. The lamps are run in series of five, connected across 
the outers of tke three-wire distribution mains, each lamp 
being provided with a switch and substitution resistance to 
enable any single am) to be cut out while on circuit. 
These lamps ar: 
of the enclosed. 
long-burning type, 
taking a current of 
ñ amperes; there 
is no upper. carbon 
holder, the current 
being conveyed 
direct to the upper 
carbon by means cf 
four copper contact 
pieces F (see figure). 
which are held 
against the carbon 
rod by gravity, 
turning abont pins 
in the contact 
frame A. When 
current passes 
through the sole- 
noid h, exciting the 
fixed internal pole- 
piece c, the arma- 
ture D is slightly 
raised, allowing the 
four clutch cams 
which are con- 
nected with it by 
the pins E to grip 
the carbon and 
strike the arc. As 
the carbons burn 
away the armature 
gradually descends, 
until the clutches 
are momentarily 
released, and the 
carbon rod slips through and feeds. The contact pieces r 
are placed inside the dashpot, and are so arranged that they 
engage in a groove in the positive carbon and cut out the 
lamp when the carbons have burnt to a certain extent. 


BanRKINd Roap, SHOWING OVERHEAD CONSTRUCTION 
AND ARC Lamps. 


The frame of the lamp is in one piece, ensuring great 
strength and rigidity, which, added to the simplicity 
of the mechanism, and the corresponding cheapness of pro- 
, duction, are special features of the lamp, 
—The device of- spending. the Jamps from the brackets. 


View or " LIVERPOOL” CAR. 


. in July. lust. year, and which then.. 


themselves enables & considerable cconomy to be effected: 
the use of separate poles in this case would have entailed 
an additional outlay of nearly 44, 000. The lamps 
burn perfectly, in spite of the vibrations due to passing 
cars, without even the use of spring suspensions. 5 
The lamps are 
mounted on alter- 
nate poles, about 
80 yards apart, as 
shown in the view 
of Barking Road ; 
another view shows 
the appearance of 
the road at mid- 
night, illuminated 
with these lamps. 
The rolling stock 
at present provided 
on the tramways 
consists of 14 top 
seat cars, known as 
the Liverpool type, 
having the “ Bel- 
lamy" reversed 
stairway. These 
cars were supplied 
by Messrs. Dick, 
Kerr & Co. from 
the Electric Tram- 
Na NUM way and Carriage 
a Works at Preston. 
Each caris mounted 
on a Brill 21 E 
truck, and bas a 
seating capacity of 
56 passengers, 22 
inside and 34 out- 
side. Each car bas 
to motors of the 
25 A type, designed 
to give a tractive 
effort of not less 
than 1,000 Ibs. when running at 10 miles per hour. 
The cars have illuminated destination boards at each end 
above the top of the upper deck. . 
The controllers, like the motors, are of the well-known 


BARKING RoaD AT MIDNIGHT. 


The bright horizontal streaks are caused by the headlights of 
tramesrs; the fainter ones by the lights on ordinary vehicles. 


“Short” design, with solenoid blow-out and rheostati¢ 
brake, capable of controlling the car in any emergency. 

The cars, which are of a type shown by Messrs. Hick, 
Kerr & Co. at the Tramways and Light Baton] xni x 
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the members of the Council, present a very handsome 
appearance. They embody features of improved roof 
construction, with the special provisions for ventilating 
sashes first introduced in tramway car construction by 
the Preston Company, which have now been adopted 
by practically all the great Corporations and com- 
panies in the United Kingdom. The reverse stairway 
and extra protection afforded to the motorman will 
no doubt be appreciated by the travelling public. The 


interior finish is in quartered oak throughout, the wood 


work, while not over elaborated in detail, being of a hand- 
some and ornamental design. . 

The whole of the cables used in the district are of Messrs. 
Callender’s make. The feeders, both for lighting and 
traction, are lead-covered single cables, insulated with fine- 
spun jute fibre, put on in several layers, each layer being 
thoroughly impregnated with fine prepared bitumen. The 
lead sheathing is covered with two servings of bitumen tape, 
laid in reversed directions and well compounded. The 
largest lighting feeders are 0°42 and the traction feeders 0*3 
aq. in. in area, The total length of feeders laid at present 


Secrion or "ABK" Lamp. 


is 7'5 miles, The lighting distributor cables are laid 
throughout on Callender's solid system in wooden trough- 
ing filled with bitumen, and consist of three single cables, 
with a pressure of 480 volts betweeen the outers. A total 
length of 13 miles of distributors has been laid in the 
district. Three-core pilot and telephone cables are also 
laid to the extreme ends of the district for both lighting and 
traction purposes. 

In carrying out the scheme the Council has not spared 
any necessary expense in order to make its undertaking a 
thorough success, and in order to popularise the tramways 
as much as possible, it has decided to institute 4d. stages right 
through the system. l 

It is gratifying to point out the fact that the cars and 
their equipment, as well as the boilers, engines, and gene- 
rators—in fact, almost the entire electrical and mechanical 
equipment of the plant—are the product of British labour, 
and the output of British shops. 

Ín conclusion, we have to express our thanks to Mr. W.C. 
Ullmann, who carried out the whole of the work, and to 
the contractors, for the information embodied in this article, 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 310.) 
Spain.—The Junta Local de Prisiones de Madrid, is 


inviting tenders until the 31st inst, for an installation of electric © 
lighting in the Cellular Prison in Madrid, and for the working of 
the same. Particulars may be obtained from, and tenders are to be 
sent to, La Secretaria de la Junta Local de Prisiones de Madrid, at 
the Prision Celular, Madrid. 


Sunderland.—August 30th. The Corporation wants 
tenders for wiring the new (Hylton Road) electricity works. See 
* Official Notices " to-day. 


Torquay.—September 13th. The E.L. Committee 
invites tenders for the supply of arc lamp carbons for a period of 
12 months from October 1st, 1901. See Official Notices to-day. 


Walthamstow.—August 30th. The U.D.C. invites 
tenders for house wiring. See “ Official Notices " to-day. 


Willesden.— The D.C. wants tenders for the equip- 
ment of the proposed electricity works. See “Offcial Notices 
August 2nd. 


Worcester. — August 23rd. The Corporation wants ten- 
ders for water-tube boilers, economiser, pipes and pumps, steam 
dynamos, motor alternator and booster, Korting condensers, electric 
pumps, switchboard, crane, and battery for the new electricity 
works. See “ Official Notices” July 26th. 


CLOSED. 


France.—The India-Rubber and Gutta-Percha Company, 
of Persan—Beaumont (Seine-et-Oise), has just secured a contract 
for a quantity of insulated telephone cable for the French Post and 


Telegraph authorities. 


Glasgow.—Messrs. Davidson & Co. Limited, are to 
provide and fit up induced draught fans and motors for the Port 
Dundas electric power station at a cost of £1,714. 


Gravesend.—The T.C. has provisionally accepted the 
following tenders for the new electricity works, on the advice of 
Mr. Trentham. 

Beo. A. Boilers.—Babcock & Wilcox, Limited, £3,005, including automatic 
stoker. 

Sec. B. Steam pipes Dans & Wiloot, Limited, £2,226. 

Secs. C. and D. ngines and dynamos:—The Lancashire Dynamo and Motor 
Company, Limited, £6,245. 

Sec. E. Switchboard.—Messrs. Brooke, Hirst & Co., £880. 

Sec. F. Cables and underground work.—The Western Electrical Company, 


£7,220, including maintenance for seven years. 
Sec Accumulators.—Veritys, Limited. Pritchett accumulators, and 


cables, £1,677, including maintenance for two years free, and afterwards an 


additional payment of £80 for five years maintenance. 
Sec. I. Travelling crane.— James Carrick & Sons, Limited, £219. 
Sec. K. Artesian well.—Isler & Co., Limited, £810, less 228. for every foot 


under 100 ft. in depth. 


Liverpool.—Mr. A. Bromley Holmes, city electrical 
engineer, having recently made a report to the Electric Power and 
Lighting Committee of the Corporation, with respect to the forma- 
tion of an electric generating station at the refuse destructor works 
in Charters Street, the Committee has recommended that the tender 
of Messrs. Willans & Robinson, Rugby, to supply four steam 
dynamos, at the price mentioned in their tender, be accepted. 


Mansfield.—The T.C. has accepted the following tenders 
for generating plant and mains :—Section A, J. Musgrave & Sons; 
B, Thomas Parker, Limited (subject to guarantee as to steam con- 
sumption); C, J ohnson & Phillips; D, Bertram Thomas; E, Tudor 
Accumulator Company, Limited ; F, Carrick & Ritchie; G, Western 
Electric Company, Limited; H, Gilbert Arc Lamp Company, 
Limited ; I, Chamberlain & Hookham; K, Britannia Company. 


west Ham. — The Lighting and Tramways Committee 
at their meeting on Friday last, on the advice of Mr. J. K. Bock, 
borough electrical engineer, decided to accept the tender of Messrs. 
Babcock & Wilcox in the sum of £14,720 for the supply of 11 water- 


tube boilers. 


— UE E Ud 


FORTHCOMING EVENTS. 


Tuesday, Wednesday and Thursday, September 3rd, 4th and 5th.— 
The International Engineering Congress at Glasgow. 
For details of papers, &., eee ELEOTBIOAL REVIEW 
Notes,“ August Ith, 
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Wednesday, September 11th to 18th.—Glasgow. Annual Congress 
a the British Association for the Advancement of 
cience, MEE 


NOTES. 


A Field for English Enterprise.—John Grant's 
Directory and Argentine Commercial Guide for 1901—1902 
contains some interesting information on the imports of 
electrical goods into Argentina. From the year 1895 to 
1899 Germany supplied 210 dynamos, Belgium 52, United 
States 390, France 21, and England 123. During the year 
1899 the respective figures for the five nations were as 
follows: 150, 41, 356, 5, and 106. In 1900 the number 
imported was 648, but the proportion amongst those who 
supplied is not stated. In insulated wire and cables 
Belgium is an easy first, England second, and Germany 
third ; but in arc lamp carbons and incandescent lamps the 
old country makes but a poor showing, even Italy standing 
ahead of us in the export of lamps to Argentina. In tele- 
phone material we are slightly in advance of Germany, but 
a very long way behind Delgium, and the only instance in 
which England stands right away from her competitors is in 
telegraph material. During the past few years electrical 
industries have made great developments in Argentina, 
especially in Buenos Ayres, and it is easy to see that 
there is a great field for English makers of dynamos, 
cables, incandescent lamps, and telephone material, 
together with meters and bells, if the business is only 
pushed home. We ought in the near future to gather into 
our own coffers a much greater percentage of the hundreds 
of thousands of dollars now being carried off by Germany, 
Belgium and America. 


Direct Current Engineering Practice in Germany. 
—Writing on this subject in the Electrical World, Mr. 
Charles Brandeis says that while in America compound- 


- wound dynamos are in universal use, this is very rarely the 


case in Germany, especially for lighting purposes. This is 
explained by the fact that the engineers in Germany favour 
the use of storage batteries working in parallel with the gene- 
rators, because of the advantages they have in assisting the 
latter during the peak of the load, and enabling the entire 
steam plant to be shut down during light loads without 
interraption of the service. Thus the steam engines can 
always be worked at full load, and consequently with high 
average efficiency. Moreover, the storage battery ensures 
constancy.of bus-bar pressure, and makes the latter more 
independent of the generator voltage fluctuations. Accord- 
ing to published statistics, there were in Germany, up to 
March Ist, 1900, 652 central stations in operation, of which 
568 had direct current systems, and of these only 43 are 
operated without storage batteries. Since compound-wound 
dynamos are not suitable for storage systems, the result is 
that shunt-wound machines are most widely in use, the 
former being rarely used even for street railway work. Thus 
German engineering practice is entirely different from that 
of America. | 


Esthetics as a Factor in Trade Competition.— 
Continental business methods are now attracting a good deal 
of attention, as well as some criticiam. While the advantages 
of the cleanliness of the Continental works are indisputable, 
the wisdom of the somewhat lavish expenditure of capital, 
which is so much in evidence, is open to question. It is 
urged—and we agree—that English firms, for financial 
reasons, would be ill-advised to follow on similar lines ; that 
much capital on the Continent is spent on mere ornamenta- 
tion; and the piesent slump felt among Continental firms is 
by some attributed, at Teast in, part, to this. But is the 


of British manufacturers. 


extra capital outlay on the “ ornamental” part so enormous 
a percentage of the whole? Is not the present depression 


due to the too many and too large concerns? In raising. 


these questions, one of our contributors points ont that it 
must not be forgotten that the so-called ornamentation. is 
part of the whole, and in the opinion of, the Continental 
expert, inseparable ; he believes in his works, &c., being 
clean, and gives his men something worth keeping clean. 
“Though to the English engineer used to Sheffield and 
other cities of delight, the luxury of the typical. Continental 
works seems a matter of secondary importance, and often 
invokes his sarcasm, it may well Lave a more important, 
influence than appears at first sight. Competition for large 
orders is increasing, and anything that is likely to influence 
the buyer is at least worthy of consideration. An enormous 


electric trade is being done with such countries as Russia, 


Japan, &c., men being sent to bay who have not been trained 
to the sight of English workshops, and who are, after all, 
human. Let us look at the question from such a buyer's 
point of view, say, on a tour round the Continent and in 
England. Onthe Continent he will visit all the largest 
works, and will experience similar hospitality to that shown 
to the Institution on their recent visit to Germany, which 
means a great deal. He receives every attention, and all 
inquiries are answered, not only verbally but often by 
practical demonstration. This attentiveness and trouble is 
characteristic. He sees in the manufactories and central 
stations the most up-to-date machinery, and with it all the 
cleanliness and effect which is so much in evidence. Is it 
to be wondered at that the fout ensemble impresses him, 
and, as in many other matters, does not the outward and 
visible count as a factor in producing this effect? He has 
no reason to suppose this showiness is at the expense of 
good workmanship, but rather regards it as good manage- 
ment, while the prices of the machines do not act as an anti- 
dote. In short, he goes away in most cases in a pleased 
frame of mind, which is often nine-tenths of an order. So 
much for the Continent. In England he finds us still rest- 
ing on the reputation we have made in the past. Are 
English works calculated to impress him, and does he receive 
similar treatment to that which he did on the Continent? 
and, lastly, is he in consequence likely to leave an order 
behind him? Are not English firms often wanting in 
smartness and push, and are not deliveries often late? 
Another point Englishmen are very lacking in, and that is 
languages. It is naturally more agreeable for a buyer of 
machinery to correspond in his own language, and this can 
be done with Continental firms far more readily than with 
English. The greater majority of engineers, &c., on the 
Continent have at least a reading knowledge of English, and 
many can speak it as well More than one consul has 
pointed out the advisability of publishing price list dimen- 
sions in both the English and the metric system, and this 
would involve but trifling expenditure compared with the 
advantages gained." It is well to look at every side of the 
question, and we commend these views to the consideration 


Belleville Boilers in the Navy.—But recently it was 
M. Belleville himself, now it is M. Louis Marcel, of Paris, 
who has entered the lists in favour of the Belleville bubble 
in the shape of a letter to the Times. M.. Marcel avers that 
the French navy continues to fit Bellevilles, and so, he says, 
do the other navies. We believe he is wrong as regards France. 
Germany has abandoned further effort, and America 
condemned the boiler from a drawing, which, of course, 
it was easy to de, for the faults are obvious. It 
may and will raise steam, but any minute one or some of ite 
lower tubes may become red hot, and when tubes are often 
becoming red hot they are liable to fail any subsequent 
moment. M. Louis Marcel, of Parie;-who is so anxious to 
de England a service, would be hetter: eniployed advocating 
boilers for. the Frenchi navy. Ha, might have them made ef 
old salmon ins. We trust there‘qill ꝓet be found some one m 


Authority in Mis country who is Strong enough to put the 
final stop on whatevet influence is at work to. foist th 
Balleri! oer any Darther hh us, - M "ne v 


— 
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Sauce for the Goose.—It is’amusing to note the stand 
taken by Americans on the protection question when there 
are suggestions to protect against America. At this moment 
Americans are worried because there is talk of a European 
combination to treat the U.S. exactly as the U.S. treats 
Europe. Whenever this tariff subject is broached, Americans 
become ridiculous. Thus the American Machinist twits 
Europeans with ignorance of America’s vast size and great 
diversity of soil, climate and resources. This is sheer 
rubbish. Europe alone is practically of the same area as the 
United States. J.ike the United States it has a wide range 
of climate from the sub-arctic of the North Cape to the 
semi-tropical of Sicily. It has equal diversity of soil and 
resource 8, and at least three of the States of Europe have 
extra— European areas larger, in two cases several fold 
larger, than the U.S., and of infinitely wider range of 
climate and production. It is odd that Americans who 
have been so mad in their tariff mongering should be 
annoyed when the same madness breaks out in others. Europe 
can just as well afford the folly of protection as can the 
United States, The United States is large, and largely self- 
contained, but Americans become singularly and amusingly 
irritated when it is proposed they should be taken at their 
own valuation, and asked to become a world unto them- 
selves, as the American Machinist boasts they are. Yet 
our contemporary publishes an English edition to push 
America in Europe, and so gives the lie to its own 
boast. Its article concludes with a pious expression of 
opinion that European legislators require educating to a 
sense of the folly of protection!! So far.as England 
is concerned, all foreigners are tarred with the same 
brush, and yet they all tumble over each other 
to sell goods in England, and if they cannot sell 
at a profit many give them away under cost. The 
largest export trade of any country is done, we believe, by 
Great Britain, and yet if the citizens of some of these 
countries had their wish they would ruin their best customer 
to oblige the arm-chair martyr of Hilversum. Even the 
American papers in the same breath are never tiring of 
shouting ruin to English trade and urging Americans to 
come here and sell. Fancy trying to drive a trade with a 
man while endeavouring to put him in the Bankruptcy Court. 
Truly a marvellous people and marvellous papers to split 
hairs on such a question as protection. 


Central London Railway.—The experiments which 
have for some time been in progress with a view to the 
reduction of vibration are so far satisfactory. A geared 
locomotive weighing only 31 tons as against 42 tons in the 
present ones has been successfully operated, and a multiple 
unit train is now under trial. Apart from the reduction of 
Pine. a notable decrease in weight is likely to be 
effected, 


Electric Traction on the Vienna "Stadtbahn."— 
Some very interesting trials are now being carried out on 
the Heiligenstadt—Michelbeuern section of the "Vienna 
Stadtbahn. This section is about 2:4 miles long, and has an 
average gradient of 8 per cent., with curves aggregating 
about one mile, The two intermediate stations, Nussdorfer- 
strasse and Wachringerstrasse, divide this line into three 
parts, two of which are only about 0°44 mile in length. On 
account of a frequent service of steam trains during the 
larger part of the day, the electric traction trials have to be 
conducted in the small hours of the morning. The line 
being, to a large extent, conducted in cuttings and on arches 
and girder bridges, the object of the trials was not so much 
to demonstrate the feasibility of removing the smoke 
nuisance as to establish the economy and reliability of 
electric traction in general, and to find the most suitable 
system under the prevailing conditions of the line and of 
the traffic. It ie, of course, essential that the proposed 
systems should be installed and worked without interfering 
with the traffic of the line, which carries not only passengers 
but also goods, principally from the Western Railway ter- 
minus to the Danube transit station, to the Northern Railway 
terminus and vice versd. Ministerialrat von Leber, who presides 
over the Governmental Department which controls this line, 


arranged all details of these trials with Messrs. Siemens and 
Halske, of Vienna, and decided in favour of the multiple 
unit system and of shunt-wound motors. Each train 
consists of one or two groups of four cars, each of which is 
equipped with one motor, which drives one of the two car 
axles direct. The front and rear compartments of the train 
serve as drivers’ cabins, and are provided with controllers of 
peculiar construction. They can either be worked by 
hand or made to copy the leading controller's action 
by means of an auxiliary motor. The controllers 
of the intermediate cars can only be worked by those 
motors. This system bas the advantage of considerably 
reducing the number of cables which run through the train, 
which is a point of great importance on a line where the 
composition of trains is frequently altered. The. auxiliary 
motors are controlled by electro-magnets, and are said to 
answer well, and to distribute the load evenly over all the 
traction motors on the train. The advantage of shunt- 
wound over series-wound motors consists in being able to 
dispense almost entirely with mechanical brakes and in 
economising current by working the motors as generators. 
The trains which are braked in this way supply current to 
others just starting or climbing gradients, Another advan- 
tage claimed. is the saving of tires from the action of brake 
blocks. As there are frequent gradients on this circle line, 
some amounting to 20 per cent., this economy proves of 
importance. Braking is also possible by reversing the cur- 
rent,and by means of & continuous-acting low pressure air 
brake with which the trains are provided. The reservoirs 
of these brakes are filled by means of electric pumps 
mounted on the trains. The arrangements for supplying 
500-volt current to the trains are similar to thosein use on the 
Liverpool Overhead Ry. and the City and South London Ry. 
The contact rail is placed between the ordinary rails, and 
stands about 1% in. higher in order to prevent short circuits 
at crossings. Each car is provided with a slider, but some 
of the crossings are so wide that only two of these sliders 
remain in action. Every detail is said to have acted well 
during the trials, which are to be continued. The trains can 
be started and stopped quickly and smoothly, and it is 
expected that this system will be adopted all over this 
extensive, and in many ways very interesting, city line. 


Electrocution.— Our New York contemporaries have 
now and again to discuss the electrocution of criminals, 
The views of our namesake as to such “ inhumane” treatment 
we quoted a few weeks ago. Another view is given by the 
American Electrician. in the following editorial terms :— 
* At intervals abeut as erratic as the arguments presented, 
publications of various classes break out in tirades against 
the use of electricity for the execution of murderers; even 
members of the technical press have indulged in mawkish 
twaddle anent the ‘inhumane’ character of this method. 
This application of electricity is, of course, repugnant to 
the sensibilities of those engaged in more attractive branches 
of electrical work, but it seems the extreme of cant to 
oppose electrocution on the ground of a bare possibility that 
it may not be entirely soothing and restful to the nerves of 
a wretch who has manifested a disregard for human life." 


Life in the Old Dog Yet.—The prevalent idea that 
the United Kingdom is rapidly following Jack and Jill 
down the hill, says the Aye of Steel, is not endorsed by tle 
late United States Consul in Birmingham. He has a strong 
opinion to the contrary, and in reference to the iron and stcel 
trades says :—‘‘ Disabuse your mind of the. idea that 
England is going to lie down, and that it is not in the racc. 
The country is not having commercial ague, but is going 
along in the old sure way. The great American steel 
combine is regarded by some with fear, but the wise- 
thinking and practical men as a rule regard this gigantic 
consolidation as an exaggerated shadow on the horizon, 


. 80 far as Great Britain is concerned. The country was 


never more busy, and higher wages are being paid than 
ever before. Have no fear of her going down, at least for 


a week." 
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Personal.—Mr. H. Brewer-Noble, of Shepherd’s Bush, 
hes been appointed mains superintendent to the Hastings 
Corporation. 

Mr. Clifton Robinson, jun., superintendent of the London 
United Tramways, will shortly attain his 21st birthday, and 


has been invited to a repast by the staff of the company to 


celebrate the occasion. 
Mr. James Paxman, senior partner of Messrs. Davey, 
Paxman & Co., sails to-morrow on a visit to the United 


States of America, accompanied by his London manager, 
Mr. T. H. Harrison. 


A Lightning Arrester! — * Riddles are popular at 
present. Will the Electrival Engineer explain what it means 
by a “a leakage of fifty degrees" ? The phrase occurs in 
an article on Telegraph Engineers“ in the current number 
with reference to certain African land lines. I suggest as a 
possible answer that a clever compositor has mixed up 50? 
and 50 %.“ 

Thus “ Meteor" in our sudden flash of light caused by 
the discharge of electricity between two electrified regions of 
cloud, or between a cloud and the earth, contemporary. 
The expression in the Electrical Engineer is perfectly correct, 
as everybody knows who has had experience in telegraph 
work, experience from which “ Meteor“ can certainly claim 
exemption. We would strongly advise him to undergo a 
course of Preece and Sivewright, and /e might also explain 
what he means by 50 %. 50 % of what? 


The Edison Accumulator,—Our Niagara correspondent 


says that Mr. Thomas A. Edison has directed that his new 


storage battery be withdrawn from any competition with 
other storage batteries at the Pan-American Exposition, and 
the cell that is now on exhibition there is at the Exposition 
with that distinct understanding. When this cell was sent 
to the Pan-American, it was not Mr. Edison's intention that 
it should be entered competitively with the other types of 
batteries, inasmuch as they were not in a position to show it 
working practically. Before the Exposition closes it is the 
Edison Company’s intention to exhibit some of these new 
batteries complete and in actual operation, so as to show their 
superiority over anything of the kind on the market to-day. 
The battery cell that is now on exhibition is 5 in. wide, 
1} in. deep, and 12 in. high from the base to the terminals. 
Its capacity is }-H.P., 100 ampere-hours, and its weight is 
53 Ibs. The cell is nickel plated, while the insulation is 
perforated hard rubber, ,^*,-in. thick. It has eight plates 
or grids, each containing 24 pockets. The thickness of the 
complete plate is ;'; in. The charging rate is 1°8 volt. 
The pockets containing the compound are 4,,5,5-in. thick, 
of nickel plated perforated crucible steel. The negative 
plate is nickel, and the positive plate iron. There is no 
alkaline solution in the cell on exhibition. This fluid is not 
an element of the battery—simply a conductor. In the 
regular construction of the batteries it is estimated that 60 
plates constitute 1 H.P., cach plate weighing 1 lb. The cell 
now on exhibition at the Pan-American Exhibition daily 
commands increased attention, showing that many are inte- 
rested in this latest invention of Mr. Edison." 


Disturbance of Ships’ Compasses.—Rear-Admiral 
Bradford, chief of the Bureau of Equipment, says the Elec- 
trical World, has received an interesting letter from Lieu- 
tenant-Commander F. M. Bostwick, navigator of the Oregon, 
in which he describes the effect on the standard compass of 
a “ground " in the bridge electric circuit. Whilethe Oregon 
was steaming up the China coast on course N. E. by N., the 
navigator reported that it suddenly became necessary to 
change the course about a point to the eastward by bridge and 
Steering compasses, to make the allotted course by standard, 
Upon investigation it was found that the trouble lay with 
the standard compass. A time azimuth taken showed the 
deviation of the standard compass to be 10 and 1 min, 


* 


east, the tabulated deviation being 1° and 1$; min. Upon 
inquiry it was found that the bridge circuit had just been 
turned on, and later a ground " was discovered. Experi- 
ments showed conclusively that the fault was due to this 
* ground." In order that this trouble may be avoided in the 
future, the secretary of the Navy has authorised the chief of 
the Bureau of Construction and Repair to inform the com- 
mandants of the Navy yards and the superintending naval 
constructors that hereafter the platforms for carrying the 
standard compass should, whenever practicable, be insulated 
from the structure of the ship by three-eighths of an inch of 
hard rubber fibre, and that the bolts securing platform stanch- 
ions to the structure should also be insulated by bushings and 
washers of the same material ; also that all horizontal railings 
within 12 ft. of the compass should be made either of wood 
or Manila hemp rope. 


Cost of a Lawsuit.— The cost of going to law is illus- 
trated by the case tried at the Liverpool Assizes, in which 
certain company directors were sued for damages on account 
of a misleading prospectus. Mr. Asquith, K.C., was leading 
counsel for the plaintiff, and Sir Edward Clarke, K.C., for 
the defendants. According to the Daily Mail, the fee 
marked on each brief was 500 guineas. The trial lasted 
seven days, and the learned counsel each received 100 
guineas a day as a “refresher "—Aaltogether 1,200 guineas 
apiece. Correspondingly handsome fees were paid to the 
junior counsel engaged. The result of the trial was a 
verdict for the plaintiff, awarding £950 damages. 


More Belleville.—According to the Pull Mall Gazette 
of Tuesday last, the flagship of the China Squadron is in 
trouble, six of her Belleville boilers being disabled. All the 
boiler-makers in the fleet are said to be on board 
endeavouring to stop leaks in her condensers and boilers, 
and it was estimated she would be helpless for three weeks. 


Glasgow Exhibition Takings.—It is said that the 
whole expenses of the Exhibition were covered and the 
guarantee fund was safe within the first fortnight. Four or 
five days hence the total of admissions since the opening 
(5,476,377) will have beaten the record total of the 
exhibition of 1888 (5,745,929), and there are still 24, months 
to run. The average attendance per day is 54,500, Taking 
the present figures as a basis, a surplus of some £100,000 
may confidently be expected at the close of the exhibition. 


B. K W. Marine Boilers.—The recently completed trials 
of H. M. S. Espiegle (says the Shipping World) are especially 
interesting, as she is the first British warship to be fitted 
with Babcock & Wilcox boilers since these were experi- 
mentally tried in H.M.S. Sheldrake. The trials, which 
were carried through without a hitch, consisted of a 30 
hours’ run at about 330 r.H.P., 30 hours at 1,000 J. H. P., 
and eight hours' full power trial. 


Appointment Vacant. — The Corporation of Doncaster 
wants a borough electrical engineer at £250 per annum. 


NEW COMPANIES REGISTERED. 


Union Electric Company, Limited (70,115).—This 
company was registered on August 13th, with a capital of £25,000 
in £1 shares, to carry on the business of manufacturers, sellers and 
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suppliers of electric lamps, electric light contractors, electricians, 
electrical, mechanical, metallurgical, and general engineers, con- 
{ractors for the supply of electrical or other force, agency or energy 
for the purposes of light, heat, power, traction or otherwise, metal 
founders, forgers and workers, smiths, &c. The first subscribers 
(each with one share) are:—H. Garbe, 19, Julicherst. asse, Aix-la- 
Chapelle, Germany, manufacturer of electrical apparatus ; M. Muller, 
19, Julicherstrasse, Aix-la-Chapelle, Germany, engineer; M. Körting, 
Leutzsch, near Leipzig, Germany, manufacturer of electric appa- 
ratus; H. J. Down, Harpenden, Herts, engineer; J. Eck, 5, Priory 
Road, Chiswick, W., electrical engineer ; O. Barwinkel, 27, Woburn 
Place, Russell Square, London, W.C., gentleman ; and G. W. Newall, 
2 and 3, West Street, Finsbury Circus, E. C., solicitor. No initial 
public issue. The number of directors is not to be less than two 
nor more than five; the first are M. Muller, H. Garbe, and M. 
Körting; remuncration as fixed by the company. 


Singapore Tramways, Limited (71,135).—This com- 
pany was registered on August 16th, with a capital of £2,000 in £1 
shares, to establish, maintain, and work by electrical, steam, horse, 
or other power rail and tramroads in the Straits Settlements, to 
carry on the business of generators, accumulators and distributors of 
electrical energy for the purposes of light, heat or power, and to 
construct, for the purposes of the company or otherwise, any 
machinery, plant, lamps, transformers, accumulators, dynamos, 

nerators, motors, lines, wires and cables, &c. The first subscribers 
each with one share) are: — F. Wood, 25, Selborne Road, Denmark 
Hill, S. E., clerk; H. J. Slinn, 6, Paget Road, West Dulwich, clerk ; 
W. H. Autram, The Limes, St: Stephen's Road, Hounslow, clerk; 
J. D. G. Simpson, 7, Aden Grove, Green Lanes, Stoke Newington, 
clerk; F. J. C. Jeffrey, 50, Upper Street, N., clerk; J. M. Taylor, 
124, Sebert Road, Forest Gate, E, clerk ; and H. T. Adams, Ravens- 
wood, Pinewood Road, Abbey Wood, Kent, secretary. No initial 
public issue. The number of directors is not to be less than three 
nor more than nine; the subscribers are to appoint the first; 
qualification, £100 ; remuneration as fixed by the company. 


Gearings, Limited (71,112).— This company was regis- 
tered on August 13th, with a capital of £3,000 in 1s. shares, to adopt 
an agreement with F. W. Dunlop, to carry on the business of con- 
tractors, engineers, electricians, manufacturers of and dealers in 
cycles, motors, mechanically-propelled carriages, engines and all 
plant, materials and appliances relating thereto, or to be used in 
connection with the same, and to construct and maintain telegraph 
and telephone lines, electric and other lighting works, &c. The 
first subscribers (each with one share) are:—M. Crawford, 5, 
Warwick Court, Holborn; P. Stanley, 5, Warwick Court, Holborn, 
gentleman ; T. L. Drimmie, 6, Warwick Court, Holborn, director; 
„F. W. Dunlop, 5, Warwick Court, Holborn, engineer; Mrs. K. 
Dunlop, 5, Warwick Court, Holborn; Mrs. L. Drimmie, 5, Warwick 
Court, Holborn; and F. W. Drury, 5, Warwick Court, W.C., clerk. 
No initial public issue. "The number of directors is not to be less 
than two nor more than seven; the first are P. Stanley, T. L. 
Drimmie and F. W. Dunlop ; qualification, £10; registered office, 
5, Warwick Court, Holborn, W. C. 


Pueumatic, Electric and General Eugiucering Com- 
pany, Limited (71,141).—This company was registered on August 
16th, with a capital of £370,000 iu £1 shares (220,000 preference), 
to adopt an azrcement with Ricbard Payne, and to carry on the 
business of machiue makers, tool makers, millwrights, mecbanies, 
iroufonuders,. engineers, contractors, compressor manufacturers, 
metallurgi-ts, retinere, manufacturers of pneumatic and electric 
tools and appliances, and pneumatic, electric and hydraulic railway 
aod marine signal appliances, railway signal and interlocking appa- 
tatus makers avd contractors, producers, storers and suppliers of 
heat, steam, compressed air and other power, coal, oil, gas and elec- 
tricity, &c. The tirst subscribers (cach with one preference share) 
are :—J. M. Lickfold, 4, Coptball Chambers, E.C., articled clerk; 
H. F. Crowley, Ferndale, 88, Park Road, Ilford, clerk; E. D. E. 
Jukes, 63, Redcliffe Road, South Kensington, S. W., solicitor; F. E. 
Jones, The Lawns, Sevenoaks, Kent, solicitor; A. S. Wicks, 7, 
Burnley Road, Stockwell, S.W., clerk; G. A. Vayre, 62, Minford 
Gardens, West Kensington, clerk; and J. A. Graydon, 1, Lyndhurst 

uare, Peckham, S. E., secretary. No initial public issue. The 
number of directors is not to be less than three nor more than 12; 
the subscribers are to appoint the first; qualification, £500; remu- 
heration, 1 guinea each per board meeting attended. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


— 


Electrical Power Distribution Company, Limited 
(37,907).—This company's annual return was filed on June 26th, 
When 14980 “A” and 200 “C” shares were taken up out of a 


nominal capital of £300,000 in 14,980 A ” and 15,000 “B” shares 
of £10 each, and 200 “C” shares of £1 each. £8 has been called 
up on each of 12,980 “ A,” £10 on each of 2,000 “A,” and £1 on 
each of 200 ' C" shares, and £117,102 bas been paid, leaving £7,128 
in arrears. No mortgages or charges. 


Blackheath and Greenwich District Electric Light 
Company, Limited (47,576).— This company's annual return was 
filed on May 6th, when 101, 200 ordinary shares were taken up out 
of a nominal capital of £300,0C0 in 150,000 ordinary, and 150,000 
preference shares of £1 each. £1 per share has been called up, and 
£101,200 has been received. Mortgages and charges, £100,000. 


Mexico Electric Tramways, Limited  (56,932).— 
This company's annual return was filed on June 28th, when 500,000 
ordinary and 237,013 preference shares were taken up out of a 
nominal capital of £1,000,000 in £1 shares (500,000 preference); 
£l bas been called up and paid on each of the 237,013 preference 
shares and the 500,000 ordinary shares are considered as fully paid ; 
mortgages and charges, £4C0,000. 


Electrical Power Storage Company, Limited 
(39,313).—This company's annual return was filed on August 2nd, 
when 66 founders, and 18,592 ordinary shares were taken up out of 
a nominal capital of £190,500 in 100 founders’ and 20,000 ordinary 
shares of £5 each ; £5 has been called up on each founders’ share 
and £4 on each of 2,132 ordinary shares, resulting in the receipt of 
£12,858, in addition to which £474 5s. 1d. bas been paid on four 
founders’ and 405 ordinary shares forfeited ; £77,300 considered as 
paid on 15,460 ordinary sharcs; mortgages and charges, £28,400. 


Lisbon Electric Tramways, Limited (62,983).— 
This company's annual return was tiled on July 30th, when 500,000 
ordinary and 165,007 preference shares were taken up ont of a 
nominal capital of £1,000,000 in £1 shares (500,000 preference). All 
shares considered as fully paid. Mortgages and charges, £500,000. 
Subsequently to filing the above return, an additional allotment of 
165,000 preference shares has been made. 

Particulars of registered mortgages and charges: Date of trust 
deed, November 22nd, 1899. Total amount secured by series of 
debentures, £500,000. Date of resolution creating series of deben- 
tures, November 15th, 1899. Property charged, the undertaking 
of the company and all its property, present and future. Trustees, 
Ludwig Breitmeyer and Charles Rube, 120, Bishopsgate Within, 
E.C., merchants. Date of present issue, July 10th, 1901. Amount 
of present issue, £05,000, in 650 debentures of £100 each. Amount 
previously issued of same series, £435,0(0. Date of registration, 
July 30th, 1901. | 


CITY NOTES. 


Baker Street and Waterloo Railway Conipany. 


Mr. T. J. Hare (chairman) presided on 15th inst. at the West- 
minster Palace Hotel over the sixth half-yearly general meeting of 
the above company. In moving the adoption of the report, he said 
that the expenditure on capital account amounted to £276,851 
during the half year. Of this, £146,208 had been spent in con- 
nection with the purchase of land, the principal item being the cost 
of the Iudigent Blind School for the depot and generating station. 
They regretted that the negotiations for the transfer of the 
contracts referred to at the last meeting, owing to totally unforeseen 
circumstances had not yet borne fruit. The position was, however, 
receiving the careful consideration of the directors, and negotiations 
were still proceeding, which it was hoped would be successful. In 
the meántime the sub-contractors were carrying on the works under 
a special arrangement with the company, and were now engaged in 
boring the second tunnel under compressed air in the gravel-bearing 
strata under the river. That was the most difficult operation they 
had, but the first tunnel was carried out without the slightest hitch, 
and so far the second tunnel had proceeded most satisfactorily. It 
being of the utmost importance that this work and other work 
should be carried to completion, the directors considered that the 
available cash assets of the company should be kept for that 
purpose. They did nof, therefore, propose that any payment of 
interest should be kept accruing pending arrangements being made 
for raising the balance of capital. Looking at the small amount of 
capital available, it must be clear that it would bo unwise to 
diminish it by the payment of interest. Since the last report the 
western-tunnel between the river shaft and Waterloo had been 
extended to York Road, where it would join the large station 
tunnel at Waterloo. A length of 627 yards of that tunnel had been 
constructed, and the tunnel face was within the London and South- 
Western Railway property. 'The driving of the eastern tunnel 
between the river shaft and Waterloo was commenced on May 13th. 
It had now reached a point 120 yards south of the shaft, the face 
being in ballast, and air pressure having been used since June 24th. 
Northwards the gap existing in the eastern tunnel, between Charing 
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Cross and the Haymarket, had been filled up, and this tunnel was 
now complete together with its large station tunnels between the 
river shaft and a point in Regent Street, just north of Argyle Place. 
The western tunnel was stopped on May 4th at a point in Regent 
Street, 107 yds. north of Vigo Street. Beyond this point and 
Waterloo this tunnel was also complete with the exception of the 
enlargement required for the station tunnel at the Victoria Embank- 
ment. In accordance with the decision to confine the work to the 
part of the line south of Oxford Street, the tunnels being driven 
southwards from Baker Street station were stopped on May 4th. 
The western tunnel had then reached a point in Portland Place 154 
yds. south of Park Crescent, and the eastern tuunel a point in 
Regent's Park, 80 yds. from the north side of Park Square. With 
regard to the station works, at Waterloo two lift shafts and the 
stair shaft had all been sunk to the full depth, and preparations 
were being made to construct the passages from the shafts to the 
tunnels. At the surface the lift chamber had been walled in and 
was ready to receive the iron flooring above it as soon as delivered 
by the makers. At Piccadilly the passages from the tunnels were 
complete as far as the shafts, but had not yet been continued round 
them, and at Oxford Street the adjoining property on the west side 
of the site had been underpinned, the remaining house was being 
pulled down, after which the sinking of the 18 ft. stair shaft would be 
proceeded with. Proceeding to refer to vibration, the Chairman 
quoted part of the report of the Vibration Committee, and pointed 
out that the Committee stated they believed that on new tubular 
railways under proper conditions no objectionable amount of vibra- 
tion need be apprehended. He understood that the Central London 
Railway had now completed their experiments with a new locomo- 
tive, and the results were altogether satisfactory. No complaints 
as to vibration had been made either to the City and Waterloo or 
the South London Railway, and their engineers were of opinion that 
having regard to recent improvements in electric traction, there 
would be no difficulty with regard to vibration, and ‘that 
their railway could, and would, be worked so as to avoid 
any objectionable vibration. The result of the working of 
the Central London Railway must be exceedingly satisfactory 
to everyone interested in the electric underground railways 
of London. Their working expenses, in spite of the high 
price of coal, were just over 54 per cent., and they had paid a 
dividend of 4 per cent. There was no doubt but that the improve- 
ments being continually made in electric traction would enable new 
electric railways to be worked at a considerably lower percentage. 
They had had in the case of the Central London Railway a striking 
illustration of the tramway connections at Shepherd's Bush, and the 
Baker Street Railway would pass St. George’s Circus and end 
at the Elephant and Castle, which were the two largest tramway 
centres in London. | 

Sir ALGERNON West seconded the motion, and the report was 
adopted without discussion. 


National Telephone Company. 


Msz. J. S. FonBEes presided on 15th inst. at the Cannon Street 
Hotel over the twenty-eighth ordinary general meeting of the above 
company, and in moving the adoption of the report, said the income 
of the balf-year was £775,482, which was an increase of £74,879 
compared with the corresponding period of 1900. Looking to the 
circumstances of the times, and what might have been a possible 
arrest of the progress of the busine-s during the half-year owing to 
people waiting for the unknown, that seemed to them, at all events, 
satisfactory, seeing tbe disruption to trade and the serious com- 
mercial disturbances which had prevailed. The working expenses 
had increased, but not to such an extent as to leave them no increased 
profit. They were £457,363, as compared with £403,528 in the 
corresponding period of last year. The net result would appear to 
be arrived at by the deduction of £53,000, which was the amount of 
the increased expenditure, from £74,879, but that required to be 
moditied by the fact that the Post Office royalties had to come 
out of it, and so the net result for the half-year was an increase of 
£16,279. He would point out that they had to take the June half- 
year as amere estimate, but it all worked ont at the end of the year. 
Post Office royalties came to £73,229, an increase of £4,764, and in 
the expenditure they had £17,673 spent on repairing damages caused 
by the snowstorms in the early part of the vear. The net result was 
a profit balance of £244,888, as compared with £228,609 for the 
corresponding period of 1900. 'They would notice that working 
expenses had crept up from 60°08 per cent. in 1899 to 62:52 per 
cent. last year, and this half-year they had reached 65:12 per cent. 


"That would be alarming unless it was understood, but he would give 


some reasons why it had been swollen. They had somewhat 
altered the forms of their accounts, and had made up their mind 
to gradually write down quantities of stores. That half-year they 
had written off a considerable amount, and with the concurrence of 
the auditors they had brought in several fresh items for writing 
down on a more liberal scale in the future. That was a wise policy, 
if they did not trench too severely on the question of dividend. 


"They were recommending the payment of a dividend of 5 per cent. 
‘ou the ordinary shares and carrying a much larger sum to reserve. 
He supposed that a company like theirs, with a good deal of the 
‘unknown before them, were wise in building up their reserve fund. 


They proposed to place £65,000 to reserve and carry forward about 


the same sum as in the corresponding period. 


Sir H. FowrEB, M. P., seconded the motion. 


Mr. Lea Surry said he would like to know something about the 
Government agreement. 


— 


The CHamMaAN: You may draw me later n. 
Mr. KxLLrrr said he agreed that the accounts were satisfactory 
were it not that they were subject to the guillotine in 10 years 
time, but that being the case, he thought some policy should be put 
forward by the board which would prevent the waste of the share- 
holders’ capital. It seemed to him a policy should be devised 
which would prevent the money of the ordinary shareholder being 
squandered. At present the policy was one of drift. He thought 
in case of no definite agreement with the Government that new 
subscribera for wires should be called upon to pay the cost of 
the installation. The capital cost of that was about £10, and if 
new subscribers were called upon to pay that sum they might be 
given ordinary shares in exchange, which should be saleable, and 
should bear the same rate of interest as the other ordinary shares, 
but which should carry no voting powers till about two years from 
the end of the company's leases. 

The CHAIRMAN said the board would consider the matter, but it 
was a little complicated. They found it extremely difficult to induce 
the subscriber to pay his annual subscription in advance, and they 
had large outstandinga, notwithstanding the fact that they were a 
ready-money company. If it was difficult to get £10, he thought it 
would be far more difficult to get £40. 

The report was carried. i 

Mr. Lea Smita said, seeing that the stock had risen a point, it 
was only right that the chairman should make some statement as to 
the agreement with the Government. 

The CuaiBMAN said it was public property that negotiations were 
going on between the Post Office and the company, bat pending an 
agreement, he could say little. All he could say was that they 
trusted the negotiations would result in an agreement to work 
amicably with the Post Office. The shareholders could rely on the 
board doing the best to make an agreement which would benefit the 
company, and one which would enable them to work in amity with 
the Post Office, and would conduce to the public interest of Loadon 
as regarded telephonic affairs. 

A SHAREHOLDER asked if the shareholders could be called up to 
consider the terms of agreement ? | 

The CHAIRMAN said that there they put him in a difficulty. He 
was afraid that if that was done they would arrive at the Greek 
Kalends, and not get a settlement. They had either to trust their 
directors or clear them out, and he thought they had men on that 
board as competent to conduct such negotiations as any board they 
could elect. 

Another SHAREHOLDER said it would be only fair that the share- 
holders should know at the earliest poss:ble moment whether an 
agreement was come to or not. 

The CHAIRMAN said that directly an agreement was come to and 
sealed, the shareholders would be informed. He himself—and he 
only pledged himself—believed it would be satisfactory. 


Schattner Electricity Meter Company. 


Taz report of directora and statement of accounts from April ist, 
1900, to June 30th, 1901, submitted to the first ordinary general 
meeting of the above company, held at Dacre House, Victoria 
Street, Westminster, on Tuesday last, states that the company was 
incorporated on June 29th, 1900, but the business was taken over as 
& going concern as from April 1st, 1900. The amount to the credit 
of the profit and loss for the period for sales, &c., is £7,815 2a. 9d. 
The manufacturing costs amount to £4,336 18s. 4d., leaving a gross 
profit of £3,478 4s. 5d. From this has to be deducted expenses of 
administration aad amounts written off for depreciation, amounting 
to £2,328 7s. 4d., leaving a balance of £1,149 17a. ld. The board, 
acting on the advice of their auditors, have dealt with the profits 
made before the incorporation, viz, £216 1s. 10d., to write off pre- 
liminary expenses and part of the alteration to works, leaving the 
sum of £933 15s. 3d. now to be dealt with, which they propose 
should be as follows:—By payment of a dividend at the rate of 
6 per cent. per annum on the subscribed capital, £486 12s. 7d.; to 
write off alteration to works, £100; and to carry forward £317 
28. 8d. The works at Norwich being inadequate for the business, 
the board decided to remove to London in March last, where a 


suitable factory was obtained. The business shows a steady rate of 
progress. 


Mr. R. Srewaut Bary took the chair on Tuesday at Dacre House, 
over the first ordinary general meeting of the company, 
and, in moving the adoption of the report, said the company 
was incorporated on June 29th, 1900, although the business was 
taken over as a going concern as from April Ist, 1900, The total 
sales of meters, after deducting the returns during this period, 
amounted to £6,453 13s. 5d., representing 1,613 meters, which, 
compared with the previous year, showed an increase of 304 meters: 
The output would probably have been considerably increased but 
for the removal of the works from Norwich. In consequence of 
the disadvantages attaching to the works being at Norwich they 
secured & factory in London, aad the new works had been equipped 


with an additional number of new tools and machines, the intro- 


duction of which facilitated quicker production, and had already 
effected a satisfactory saving in the cost of manufacture. Other 
savings had been effected in the carriage of material, meters, and 
reduction in travelling expenses. They also got the advantage of a 
greater selection of labour, and as they were in the commercial 
centre of the kingdom were able to get visits from eleotrical 
engineers who would not have visited them in Norwich. The 
manufacturing charges of all descriptions amounted to 
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28,236 103. 11d., While the general charges amounted to 
£1,827 3s. 4d. The directors, who were entitled to £600 for 
their fees, in the first year had decided to only take half that 
„amount. They had written off £190 5s. 6d. as depreciation on 
lant, &c., and provided for the only bad debt they knew of. This 
eft a balance of £1,149 17s. 1d. to the credit of profit and loss 
account, but as £216 18. 10d. were the profits made by the company 
before the incorporation, which could not be divided as profits, 
they had written off the whole of the preliminary expenses and 
of the alteration to the new works to this amoant, which left 
them with £933 I5s. 3d. now to be dealt with, which was equal to 
about 11 per cent. on the subscribed capital from the dates it was 
called up. They recomménded that a dividend of 6 per cent. be 
paid on such capital, that £100 be written off alteration to works, 
and that £347 28. 8d. be carried forward. Proceeding to deal with 
the balance-sheet, the chairman pointed out that £17,800: was paid 
for the goodwill and patents, and they had transferred to separate 
accounts the value of the stock, machinery and furniture, thus 
reducing it to £16,217 9s. 3d., but they added £72 10s., which was 
the coat of obtaining new patents, so that the item now stood at 
416,289 198. 3d. The vendors were paid £5,300 in cash, and £12,500 
io shares, which were deferred, as regarded dividend, until 10 per 
cent. had been paid on the £15,000 subscribed capital for one year. 
There was a further additional safeguard in connection with tbe 
subscribed capital, as after the payment of a dividend of 10 per 
cent. on the subscribed capital, the deferred shares would ouly 
be éntitled to rank for dividend up to 6 per cent. after a non- 
cumulative preferential divideud of 6 per cent. shall have been 
paid in each year on the subscribed shares. Their meters were 
covered by letters patent in Canada, France, Belgium, and the 


' United States, and negotiations for the sale of some of the patents 


were now in progress. They were, however, sending sufficient 
meters to those countries to more than cover any cost of upkcep. 
As regarded the future, he was able to speak very hopefully. The 
actual or ders in hand amounted to about 400 meters, but [n addition 
to that they had every reason to believe that they would obtain 
orders amounting to ovér 2,000 meters from other lighting authori- 
ties with whom they had been carrying on negotiations. Further, 
they were at present manufacturing a demand indicator, which 
would soon be ready for the market, aud which they believed would 
be a source of considerable additional revenue to them, anda factor 
in reducing their establishment charges. Although that instrument 
was not yet in the market, orders of over 300 had already been 
promised. The board had been asked to take iuto consideration the 
manufacture of other instruments, and negotiations regarding these 
were now pending. | 
Mr. F, W. Hanmer seconded the motion, and it was carried. 


British Electric Transformer Manufacturing 
Company. 
Ma. R. SrzWART Bats (chairman) presided over the third ordinary 
general meeting of the shareholders of the above company, held on 
Wednesday at Dacre House, 3.W., and in moving the adoptiou of 
the report, said he submitted that the payment of a regular divi- 
dend of 10 per cent., accompanied by an adequate but necessary 
amount to reserve, together with full provision for depreciation, aud 
carrying forward a sum equal to a further dividend of 5 per cent. 
of undivided profits, was a position which they all had every reason 
to be satisfied with, and which he was pleased to say had been ac m- 
plished by careful and prudent mauagemeut. During the year their 
output compared favourably with previous years. They had been very 
successful iu securing contracts in competition, and the efficiency of 
their transformers made them exceedingly cheap. The satisfaction 
they gave was best demonstrated by the repeat orders they got. 
Their net sales had been £25,067 63. 9d., as compared with £22,878 


„s 5d for the previous year. Their work in progress was £1,542 


0s. 2d., as against £1,165 Os. 5d., and their other receipts £1,175 
17s. 9d., as compared with £360 168, the total being £27,785 4s. 8d., 
as compared with £24,404 4s. 10d., au iucrease of £3,381. Ou the 
debit side of the account their manufacturing charges had increased 
from £13,448 11s. 4d. last year to £16,682 12s. 11d. This increase 
had been entirely caused by the high price of materiale, 
Principally copper, but they were now taking this increase 
into consideration iu their prices for transfurmers. Their total 


“Charges had been £21,126 158. 2d., as compared with £18,219 
166. 1d. This left them with a profit on the year's working of 


46,658 9s. 6d., as compared with £6,184 8s. 9d., being an increase of 
£474 08. 9d., which they believed would have been considerably 
more but for the high prices of materials. Dealing with the figures 
in the balance-sheet, the chairman pointed out they had granted a 
license to the Union Electricitäts Gesellschaft, of Berlin, and a pro- 
portion of the sum received had been written off the value of the 
patents in the balance-sheet. During the year additional patents 
were obtained for three-phase trausformers in the United 
Kingdom, Germany and America, aud siuce tbe date of 
the balance-sheet these patents had also been covered in Austria, 
Belgium France, Italy, Norway and Sweden, Russia and Switzer- 
lüd. Their new works at Hays were rapidly approachiug com- 
pletion, which would give them a floor space of 17,000 sq. ft. By 
the end of the year the business would have been completely traus- 
ferred, They had plenty of land fur extension, and be was glad to 


tay they hoped to complete and equip the new works without 


Increasing their preseut capital. They were very busy, and overtime 

to be worked almost cuntinuously to keep pace with orders, 
As to the future, the prospects of alternating current business were 
very bright. Large power distribution schemes were getting their 
Works laid out, and large transformer orders might be confidently ex- 


pected. Their works had hitherto consjsted chiefly of transformers for 
lighting purposes of comparatively small size with the exception of two 
large extra high tension supply companies’ work, but for power 
distribution, in which to a large extent their future must lie, larger 
units would be the rule, and they believed that they stood in as 
good a position as any company in the kingdom to carry out 
efficiently and economically this class of work. 

Mr. PETERSEN seconded the motion. E 

Replying to Mr. VizaRD, the CHAIBMAN said the directors had 
taken the sum allotted to them by the auditors which was due to 
them under the provisions of the articles of association. 

The report was adopted. 

On the question of the re-election of a director, the CHAIBMAN said 
that Mr. Wallis Jones, the retiring director, had decided not to 
stand again, and therefore as the name of Mr. Billington was the 
only one before them, he would be elected a director. 

Some discussion took place over the matter, and the CHAIBMAN 
said that the board desired to. do everything they could for peace, 
and would work harmoniously with Mr. Billington. | 


Liverpool Overhead Railway Company. 


Tae half-yearly general meeting was held on 13th inst. at Liver- 
pool; Mr. G. H. Robertson presided, in the absence of the chairman 
of the company, Sir Wm. Forwood. 

The CHAIRMAN, in moving the adoption of the report and financial 
statement, regretted that, in common with almost all the other r il- 
ways, the dividend of the company showed a reduction as compared 
with the corresponding half of last year. This was chiefly caused 
by the iucreased price of coal and materials used by the company. 
The revenue account would probably be a little misleading, as the 
comparison was not on all fours with the first part of last year, in 
consequence of the opening of the tramway liue to Waterloo and 
Crosby during the past 12 months. During the period mentioned 
there had been an increase of traffic on the two systems of £3,340, 
but, on the other hand, the expenditure was larger by £5,500. This 
was mainly due in the first place to the increased cost of coal, which 
during that period amounted to £1,313; also to tramway wages, 
£2,000 ; to rent of tramway lines and the taxes thereon, £900; to 
income-tax, £200; and to law charges, £220. There were also a 
number of smaller items of expenditure—which included a con- 
siderable amount for tramway stores, part of which they had in 
stock yet —amounting altogether to £867, making a total of £5,500. 
Some of the charges would be materially redaced this next half- 
year, because the price they were now paying for coal alone was 
46 per cent. less than last year. The same thing applied to 
very many stores which had been used by the company in 
their business. There had been an increase of passengers carried by 
rail and tram of 694,362, the actual number of passengers carried 
by the tram alone being 908,936. The directors were very well 
satisfied with this increase, and they looked for even better results 
as regards this branch of the service in the near future. There was 
no donbt that the extension of the Liverpool Corporation system of 
electric trams to Seaforth (north end of the system) had, in some 
measure, interfered with the company's railway traffic. The traffic 
generally of the company during the past half-year compared un- 
favourably with the previous year, when there was a great deal of 
prosperity at the docks, and things were very brisk there on account 
of the trausports. He was glad to say, however, that there had 
been an increase in their traffic to the Dingle (south end of the 
system), and he was in hopes they might, to a great extent, recover 
some of their lost passenger traffic to and from that point. A great 
many people who had deserted the company and gone to the Cor- 
poration trams had come back to them—presumably because it was 
better travelling on the railway, and because they, perhaps, met a 
better class of people. The railway had been singularly tree from 
accidents, and 96 per cent. of their trains had run punctually. They 
carried 4,473,288 passengers, with a train mileage of 398,802, whilst 
the value of each passenger was practically 2d., or exactly 1 95d. 
The structure had been very carefully maintained, aud the rolling 
stock was in excellent condition. The company was much indebted 
to their engineer and general manager (Mr. Cottrell) for his excel- 
lent work in connection with the tramway extension to Crosby, and 
the directors fully appreciated his energy as a manager and great 
skill as an electrical engineer. In concluding, he stated that Mr. 
James Barrow bad retired from the board owing to ill-health, and 
his place had been taken by Mr. H. C. Woodward, who, as he 
travelled every day on the railway, would be of much assistance to 
the board. 

Mr. JOHN BRANCHER seconded the resolution. 

A SHAREHOLDER inquired if anything had been done in the matter 
of forming a junction with the Lancashire and Yorkshire Railway 
Company at Seaforth. 

The CHAIRMAN replied that the scheme had been before the 
directors for some time, but they had found it impossible to come 
to any terms that would be for the company's benefit in carrying it 
out at the present moment. Still the matter would not be lost 
sight of. Replying to another question as to whether anything was 
being done to accelerate the train journey from end to end of the 
line from 35 to 25 minutes, thereby reducing the number of trains 
the chairman said they had tried an experimental train which 
turned out very satisfactory, and it became merely a question of cost 
whether they should alter the whole service. It was highly 
probable that the matter would be brought before the shareholders 
at an early date. A 

The report and accounts were then unanimously adopte 
dividends named above having been passed, de pracka ou 
cluded with a vote of thanks to the chairman. 
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Official Announcements re Companies. 


Tus London Gazette of the 16th inst. announces that the follow- 


ing companies, among others, have been struck off the register and 
dissolved :— 


Davy Improved Are Lamp Syndicate, Limited. 

District Electric Supply Company, Limited. 

Elegtrical Industries, Limited. 

Electric Light Railways, Limited, 

Electro-Metallurgical Company, Limited. 

Folkstone District Electric Railways Company, Limited. 

Rochester, Chatham, Gillingham, and District Electric Railways 
Company, Limited. . 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in Diesel 
Engine Company, Limited—37,575 cumulative preference of £1 
each, 17s. 6d. paid, Nos. 1 to 37,575; and to allow the following to 
be quoted in the Official List :—British Electric Traction Company, 
Limited, further issue of 30,000 6 per cent. cumulative preference 
shares of £10 each, fully paid, Nos. 160,001 to 190,000. 


W. T. Henley's Telegraph Works Company.—The 
directors have declared an interim dividend for the first six months 
of the current year at the rate of 44 per cent. per annum upon the 
preference shares, and at the rate of 10 per cent. per annum on the 
ordinary shares, both payable on September 2nd, 1901. 


Brush Electrical Engineering Company.— Notice is 
given that the transfer books of the first debenture stock of this 
company will, in view of interest payable on September 2nd, 1901, 
be closed from August 19th, 1901, to September 1901, both 
inclusive. 


Charing Cross and Strand Electricity Supply 
Corporation.— Warrants for the dividend on the preference and 
ordinary shares have been posted to the shareholders. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
August l'th were £1,720; corresponding week last year, £1,973; decrease, 
£253. Total to date, £0,403; eorresponding period last year, £2,760; 
decrease, £357. 


Bi istol Tramways and Carriage Company.— The receipts for the week ending 
S EUM 16th were £3,646 ; correr ponding period last year, £3,605; increase, 


Central London Railway.—The receipts for the week ending August 17th were 
£6,304; corresponding week last year, £4,580; increase, £724. Total 
receipts from July lst (7 weeks), £41,206. Miles open, 6. 


City and South London Railway.—The receipts for the week ending August 
18th were £1,818; corresponding week last year, £1,634; increase, £329. 


Total to date, £12,911; correspondin riod last year, £10,£85; inc e 
£2,870, Miles open, 43. ponding pe year, rease, 


Dover Corporation Tramways.—The receipts for the week ending August 
17th were £328 163. 4d.; corresponding week last year, £354 Is. 44d.; 
decrease, £25 5s. Odd. Total to dace, £6,985 12a, 8d.; corresponding period 
last year, £6,510 ts 3d.; increase, £425 78. Od. Miles of track open, 8. 
Car miles run, 1901, 5,888; 1900, 5,355. Number of cars, 1901, 19; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending August 
. 16th were as follows:—D.U.T. Co., electric cars, £1030 38. f d.; D.S D. Co., 
electric carn, £1,068 94. 3d.; total, £5,038 128. 8d. ; corresponding period last 
year—D.U.T. Co., e'eoirio cars, £4,*20 9s. Od.: ditto, horse cars, E g 8s. 7d. ; 
D.8.D. Co., electric cars, £1,361 168. 4d.; total, £5,715 13s. 11d.; decrease, 
£517 1s. Rd.: aggregate to date, £35,729 4r. 8d.; aggregate to date last 
year, £84,326 14s. 10d.; increase, £1,402 9s. 10d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 

fur the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending August I*th were 
1,781; corresponding week last year, £1,818; decreare, £84. Total from 


July Ist to date, £12.306; corresponding period last year, £1 198; i 
£118. Miles open, 6 miles 67 chains. TEREA METRA 


STOCKS AND SHARES. 


, Wednesday Evening, 
AFTER the better tone that came into evidence at the end of last 
week, the Stock Exchange feels sorely disappointed that the promis: 
of a business revival has not yet been fulfilled. Although the money 
market remains easy, and accommodation is readily procurable at 
cheap rates, the stock and share markets are relapsing into thcir 
former listlessness. Instead of having exciting business, the Kaffir 
circus finds itself doomed to its own resources, the other mining 
sections indulge in horseplay, and the more respectable divisions 
merely sit with hand in pocket awaiting the business that has once 
more waxed so coy. Dealers in the telegraph market aver that they 


having nothing to do but play, and the spurt in Consols was too 
short-lived to afford any material assistance to purely investment 
securities. 


Yet the electric supply market has nothing to grumble about. Its 
quiet strength is visibly asserted in our price lists this week, the 
marking of several shares "ex dividend” having failed to lower 
the quotations, which are, therefore, the amount of the dividend 
higher than they were a week ago. Nor is it an easy matter to 
deal at current prices in more than a few shares of the best varieties, 
and the market is obviously establishing itself in favour with the 
average investor. Now that the autumn and winter are advancing, 
when lighting companies expect to do well, the smaller capitalist 
will naturally turn to the electric supply list in the hope of finding 
shares that will pay him good interest and provide a likely means 
of securing better prices when he wants to sell. And certainly, 
than such shares as Westminsters, St. James's or Charing Cross it 
will be difficult to find more attractive investments of their class. 
The cheapening of coal must tell largely in their favour, and 
although the cost of the other material and of labour remains fairly 
high, it is the fuel bill that mounts up cruelly in the accounts of 
the supply companies. 


But so long as such concerns as the British Electric Works Com- 
pany and the Blackpool Electric Tramways (South), continue to 
drag the word electgic into their titles, so long must distrust and 
discredit drag the market into ill repute. If it be nothing else, it is 
at least a very singular apincidence that South London Electrics 
should have been heavily sold within the last few days, and the 
price, which was fairly 3} a week ago, is now little better than 23, 
at which aline of shares was put onthe market. British Insulated 
Wire are about the same as they were last week, but, without any 


desire to be pessimistic, we should not be astonished to see a decline 
in them also. 


In the railway department Central Londons are hard, and the 
Ordinary is now standing at par ec 2 percent. dividend. The 
Deferred cannot be purchased under the same figure. Waterloo 
and City stock continues in demand, and the jobbers are putting 
up the price because they cannot buy the stock for which they have 
purchasing orders. Should the quotation advance another couple 
of points, say, to 95, proprietors need not hesitate to take advan- 
tage of the market, since the stock can scarcely be worth more 
intrinsically. There are plenty of better investments to be found that 
return a higher rate of interest, and, much as we should like to see 
some prospect of the line paying more than the guaranteed 3 per 
cent., we really know of none. At present there are buyers about 


at 91, and at that the investor receives a paltry £3 3s. 9d. per cent. 
on his money. 


So far as the Stock Exchange is concerned, Marconi's Wireless 
Telegraphy might be a dead letter for all practical purposes. The 
shares keep at 2} without attempting to move, nor was the announce- 
ment that the Aaiser Wilhelm der Grosse had communicated with 
the Nautucket Lightship through the Marconi system enough to 
give any fillip to the shares. Those who were kept out of them by our 
suggestions when the quotation was up at 5, 6 and 7, must be con- 
gratulating themselves upon their astuteness. The company is now 
making a new issue of shares. Telegraph stocks maintain their 
values. Anglo-American Deferred has advanced to 10. We asked a 
well-known dealer in the market what he thought of them. Oh, 
well,” he replied, “ uf course the stock isn't worth 10 on its merits, 
aud it’s not likely to get any dividend next time, but there are 
a certain number of speculators who buy Anglo “A” at intervals 
aud they may put the price up.” Western Telegraph shares are harder, 
and National Telephones are better at 4, although at the meeting 
the oracular chairman committed himself to no definite statement 
as to what negctiations are in progress between the Government aud 
the company. The first Preference shares, were there a wider 
market, would begin to look attractive now. Inthe manufacturing 
list, Henley's are unchanged on the interim dividend at the rate of 
10 per cent. per annum. Sir Hiram Maxim’s electrical shares are 


vs premium; British Westinghouse Preference at 4j are also un- 
altered. 


The resignation of the District chairman gives rise to a precisely 
similar feeling on the part of the stockholders. It is to be hoped 
that Mr. R. W. Perks, M.P., will make a better thing of the railway 
than Mr. Forbes has done, and if his success in connection with the 
splendidly-orgauised Wesleyan Million Fund be a criterion of bis 
business capacities, the District proprietors have at least got a cbair- 
man with unusual taleuts. The Ordinary stock is a point better on 
the week at 30, and an interestiug suggestion as to obtaining the 
electric supply from existing companies, which appeared in a letter 


to the Times, is well thought of by the market. Metropolitan Con- 
solidated at 81 is dull. N 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEQGRAPH AND TELEPHONE COMPANIES. 


Stock irer XA 
Closing Closing 
Present or Dividends for week ended 
Iesue, TN ir he last three years. betur riw . Au alee 
i 1898. 1899. 1900. Highest. Lowest 
96,900 1 h, 4 Y Debs. w 100 | . | cee 98 —101 xd} 99 —102 101. 
119, 70010 Amason Telegraph 5 Y Debs., . 1 i 1,250 Red ee | 100] ... Ge e. 178 — 83 78 — 83 jus n 
822, 7007 Anglo-American Telegraph ... " vss .. Stock £3 98. 73/6 | 3 52 — 35 xd 52 — 55 xd) .. - 
$,088,5407 Do. do. 6% Pref ec 4 . |Stock| 6 69,16 97 — 99 xd 97 — 99xd| 983 974. 
9,088,5407 Do. do. Deferred . ^. |Btock|18s. Pi 78. | 5s. 94— 10 9$— 104 | 10;, 916 
44,000 | Chili Telephone, Nos. 1 to 44,000 ... six vss 5 | 3 4 5% | 3$— 42 34— 42 one en 
18,339, 900 Comm Cable [Ir eee $100 8 8 eee 175 —185 xd 175 —185 rex T 
1.589, 4961 Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock ise .. (101 —103 101 —103 1093 | .. 
16,000 Ouba Telegraph ee ull eee sos . 10 8 7 96 eee — 5 m 6 5 ee? 
6,000 Do. 10 y 4 Pref. e eon ee eee b 10 10 * 4 3, 144— 154 3 eG eon aee 
1 931 Direct Spanish eee ene ee P 5 4 4 — rm) eee 
2000 Do. do. 10 Cum. Pref. eee * ee 5 ee toe 9— 10 2 Ron 10 - 
80,000! Do. do. 4i Debs. eee oon eee see 99 — 10395 xd 99 —103% xd eee eee 
60,7100 Direct United States Cable ... es 0 5 | 20 | 38% | 34% | 34% | 10h— 114 | 103— 114 | 11 103 
104,3002 Direct West India rc e Beg. Deb. eve [II 100 [PY TY) TII 99 —102 xd 99 —102 xd eve TY 
4,000,000 | Eastern Telegraph, PN Stock 7 9, | 7 N 7 95 142 —147 143 —148 146 | 143 
1,826,888 Do. Dix o SE 100 | ... us . | 94 — 97 95 — 98 942 | 94i 
1,432,268 Do. A 2 Dent Stock Red. ... Stock wee 112 —116 113 —116 115 1131 
300,000 | Eastern Extension, Australasia, and China Telegraph 10 7 7 7 132— 144 132— 144 148 
$20,000, Do. 4 ꝙ Deb. Stock Stock| ... ec] e. 110 —115 113 —118 m 
Eastern and South African Telegraph, 4 % Mort. Deb. m dq us 
$00,000) 4 `. Nos. 113 3,000, red. Debs} 100 54% | ... | 99 —102 99 —102 
200,000} 4 % Reg. Mt. Debs. (Mauritius Sub.) 16,000 25| .. | .. | 100 —103% |101 —104 - i 
180,227 Gíbe Delegat and Trust Mie ..| 10 53 5195 | 5195 | 103— 103 | 101-- 102xd 10} 104 
180,042 Do. do. 6 6 % Prei. 10 F ren 14$— an fuil a 15 Me 
150,000 | Great Northern Telegraph, of oe * 10 1 15 31 — 33 1 — ba 
Halifax and Bermuda Cable, 44 % 1 8 A. Debe, i —109 "E mS T 
5 5 do-Huropean Tel pecie J gs 10 % 10 9; 10 % P ee i P "e 44 
* eee 25 — RRN 
100,000 London . n Telegra b, 6 y 4 Debs. ..|100]| ... bas „ (108 ~106 104 —107 1044 
72,680 Montevideos Telephone, Tau „Nos. 1 to 72,680 .. 1 21 id | à | 
86,493 do. arta Nos. 1 to 86,492 11 5 i5 1 $— 1 i - 
590,000 Nation a asian 1 to 590,000 iss Tm ^ 5 | 6 5 5 33— 4 Ji— 4% 13 33 
15,000 69, Oum. Ist Pre. .. .. «| 10/6 6 6 11 — 13 11 — 13 12 X. 
15,000 Do. 6 % Cum. 2nd Pref. ... A 10 | 6 6 6 11 — 13 11 — 13 ak 8 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 4à-— 49 44— 5 5 476 
600,0007 Do. 4 se and 100. 2 | we |4 94 — 87 95 — 98 973 | 963 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171 504, fully paid 115 5 6 5 i— j— 1 i "s 
100,0001) Pacific and European Tel., 4 % Guar. Debe, 1 to 1,000 .. 100 | .. s | 99 Zao? 14100 —103 | .. | .« 
11,839 Beuter's. ee eee [T1] ene eee ove 8 5 V 5 % 5 % 8 — 8 eee 
3,981 Submarine Cables Trust eee eee 600 eee TT) C [TT ee 125 —130 126 —131 4 
58,000 | United Ri ver Piate Telephone i 5 6 |7% 5 — 64 5 — Sid 
40,000 Do. 5% Cum. pret. Nos. 1—40, 000| 5| . i ; 4$— bjxd| 4$— 5} xd 
179,947: Do. T 5 De eee eee eee Stock ee oe 101 —104 102 —105 
Du West African Telegraph, 5 Debs. 100 . 100 —103 101 —104 
$0,008 | West Coast of America, Nos. 1— 90,000 and 53, 001—453, 008 21 | .. TA sa or eis 
150,000? Do. do. 4 % Dets., 1—1,500 by Bras. Bab. Tel 100 | ... T .. | 99 —102 100 —103 
,930 | Western Telegraph, m Nos. 120730 „ 107 7 V.. | 188— 141 | 132—141 xd 14} iii 
15,0007 Do. do. Debs. 2nd series, 1906 * | 100 |... js woe 101 —104 xdj101 —104 xd 285 
348,777 Do. do. Deb. Stock Red. [IJ [Ir 100 aoe TY eee 100 —103 xd 101 —104 103 ae 
88,321 Wost India and Pini Telegraph eee eos eve eee 10 2 % 825 eee i— 4 1— 2 aoe 
84,563 Do. do. do. 6 % Oum. 1st Pref. ... | 10 e| s | 44— 5$ 5 — 6 5 
4,669 Do, do, do. 6 Oum. 2nd Pref. III 10 2 00 coe eae 3 — b 3 — 5 eee 
80, Do. do. do. 5 % Debs, Nos. 1 to 1,800 | 100 | ... 101 —104 xd|101 —104 xd 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington ne Lt. Sup., Ord., 101 to dn 
910 8 d Stran Blectri e we 
an d city Supply  ... s. 
20,000 do. do. 2. 44% Oum. Pref. 
94,000 "Chelsea T Supply, Ord. 


150,000] Do. b Deb. Stock Red. 
70579 | City of London Electric Lighting, Ord. 40,001—110,579... 
40,000 m Cum. Pref., 1 to 40,000 . 

400, 0005 5 Deb. Stock, Scrip. (iss. at £115) ‘all paid 
40,000 Qnis. ot Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 
20,000 Do. do. do. 6 95 Pref., 40,001 —60, 000 
200000) Do. 41 % Deb. Stock, Prov. Certs (all paid) Ba. , 
85,500 | Edmundson's Elec. Corp., Ord. Shares 
20,000 Do. do. 6 95 Cum. Pref. m 
121005 0 Do. do. 44 % 1st Mort. Deb. Stock. 

’ ensington and x E 88 Electric, Ord. T 
oye "s iis do. 4 NA Stock 

, don Electric Su T i aa sois Vis 
49540 | De don = 8 % Pref. 
250,0001 98 4% lst Me, Db. Stock Rd. 


do. 
85,000 Metropolitan — Bupply, lor to 62,500 


220,000; Debenture Bock 
250,0007 Do. | 217 Mort. Deb. Stock Red. . 
6,452 | Notting Hill Electric Lighting isa 
40,000 St. James’s and Pall Mall amari Light, Ord. .. 
20000! Do. do. Pref., 20,081 to 40,080 
150,0007 Do. do. 5 Deb. ds Red. 
12,000 | Smithfield Market Elo Bupply, TEE 
50,0007 Do. 


Deb. oe eee 
65,000 South London Electricity Bu TA vee eee eee 
79,900 | Westminster Hlectric Supply 101 to 80, 000 . 


* Subject to Founders Shares 
Unless otherwise stated all shares are fully 


5 69,169, 693, 
„ 
5 6 * 6 95 51 i 

es | e 107 —110 xd107 110 — .. 
10 I 49|/095|8— 9 8— 9 83| 83 


72— 84 | 7à— 8xd| 71 e 
9 81— 8jxd .. | .. 

9—10 | 9—10xd 98! 94 

51— 53 | 54— 5ixd| 53 

51— 6 ey ae ee 


10 69,16 95/12 — 13 xd 114— 124 12% 113 
ees - . 120 —125 xdj120 —125 xd eas 
10 49, 4 % 81— 94 | 8— Oxd .. | — 
10 X: 69,|69,|12 —— 13 12—13sd| 12 | . 
- ses . |103 —106 xd/103 —106 xd , e 
5 6 Q 69, 79, | 53— 6xd 52— 61 | .. | . 
ene eae oes EP 51— 6 xd 54— 6 . . 
100 | ..' | .. .. 1102 —105 xdji104 —107 
| 9| .. ei .. | 11 — 12 xd 11 — 12 
7 isi T . 101 —104 xd|101 —104 
-T ; 11— 14 11— 1 
5 6 ; 4— 5 1 E l 
Stock, ... . 96 —100 96 —100 ss 
10 5 Y 5 X 6 3 — 14 12 — 14 xd 13} 


96 
108 —111 xd/109 —112 | 
"i 94 — 97 xd. 94 — 97 xd 
% 15 — 16 xd| 15 — 16 " 
& 144— 154xd| 144—154xd! 15, 
84— 94xd) 8à— 93 a 
100 | ... vee .. | 97 —100 xd 97 —100 xd 


5 eee eee vee 2 — 2 — 24 
100 [17 ee 80 acad 90 xd 80 re 90 xd oe eee 
5 24— 84 2— 3 22 
5 12 % 13 % 104% 114— 124 12 — 13 xd 124 123 
tations on 
errant pron bi 9 
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SHARE LIST OF ELECTRICAL COMPANIES. -t’. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


ee a rT, OE k k ́U ee 
Present Btock| ^ Dividends for E Closing Business done 
Issue. 3 Share. dhe last three years. rine 14th. peer Net. e 
t 1898. | 1899. | 1900. i Highest | Lowest. 
20,000 | British Aluminium : Cum. Pref. . 7% 10 ag ace 7— 8 7— 8 an 
300, 0002 Do. do. 1st Mort. Deb. Stock Red. S. |Stock| ... p ies 89 — 93 89 — 93. 92 S» 
45,000 British Electric Traction e 108 s ..| 10 695 872, 9 25| 132— 141 | 13$— 141 144 | 13H 
50,000 Do. do. e% Cum. Pref. %% 10 se .. o 12 — 124 112 — 121xd| 121 
350,0007 Do. do. 6%, Perpetual Debenture Btock ... |Stock| ... | .. | .. |122 —125 122 —125 |124) .. 
70,000 British Insulated Wire Ord. . vc bes .. 515 Z| 20 951 15 Y 94 - 104 9$ — 104 Te m 
70,000 Do. do. 6 % Cum. Pref. is or ast 5| ue a ais 6 — 63 6 — 6àxd| 58 .. 
$0,002 |€ Browett, Lindley & Co. (1893), Ord. z ie ves ET nus ssi 8 2— 1 T és ; 
50, 000 „ 6 95 Cum. Pref. P m Pe ek "- T 6 76| lá— lis es " 
90,000 Brush Elec. Enging., Ord., 1 to 90,000 si 2| 5 6 9| ... 18— 1j 11— 12 ‘ats 
90,000 Do. do. ace 6 % Pref., 1 to 90,000 sh 2| 6 6 .. 24— 28 2 — 91 21| .. 
125,000! Do. "à i 4 4 Pap Deb. Stock Vas .. (Stock) ... oes .. 103 —108 108 —108 . vas ves 
108, ,7101 Do. Perp. 2nd Deb. Stock Stock 85 99 —102 xd} 99 —102 i iis 
30,000 | Callender's Cable: 9 shares, Nos. 1—30,000  ... 5 15 9 15 5 % 15 5 % 35 — 154 | 14$ —151 "T 
40,000 Do. do. 5 95 Cum. Pref... iei b * 5i— 63 51 — €i 5 
90,0007 Do. do. 44 % lst Mort. Deb. Stock Red ... (Stock) ... | .. .. 107 —111 108 —112 POE QR 
1,969,500 | Central London Railway, yen Btock m TE 2e. Stock] ... E .. 1101 — 101 99 — 102 102 | 100 
440,100 Do. do. % Pref. Stock .. vee e. [Stock] e oes .. |10) — 106 103 — 106 105 | 102 
440,100 Do. do. Det. do.. . Stock.. 97 100 | 98 —101 99 | 98i 
855,000 | City and South London Railway  ... .. Stock 23% 14%| 12%) 52 — 54 xd| 52 — 54xd| 54.| 524 
$7,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 . ve X0 ] 2. sats 53— 53 5t— 52 x 3s 
54,000 | Crompton & Co., 5 1 1 pie as i 21s xx e 36 * 73% 8 9 31— 4 81 — 3ixd| 33 .. 
. i 1st Mort. Reg. Debs., to 0 
100, 0007 £100, and 901 to 11, 000 of £50 red cee eee ese oes 100 —105 xd 100 —1(5 m II 
99,261 | Edison & Bwan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5 6 6%! 22% 0— 4 0— 1^" Pu 
17,139 Do. do. do.  "A"Bhares,01—017,1139 ...| 5 6 6 Zi 2%) 14— 24 | 14— 23 ie 
$44,023! Do. do. do. 4% Deb. Btock Red ss] 100| ese is .. | 80 — 85 xd| 80 — 85 is 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 .. | 85 — 90 85 — 90 ji 
112,100 | Electric Construction, i to 112,100 ... aoe eee 7 6 E: 6 ＋  1— 2 14— 2 l 
25,000 | Do. do. 7 J Cum. Pref., 1 to 25,000... . 2 e | 9à)— 22 21— 93 
182,500! Do. do. 4% Perp. 1st Mort. Deb. Stock ws. {Stock isi iex 98 —102 xd| 98 —102 xd 100 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. . ih page |, LUS US 2 a 91— 10} 93— 10} 
150,000 Do. do. 4 g Mort. Deb. ... 23^ ... [Stock] ... PA ou 99 —102 99 — 102 


35,000 | Henley's (W. T.) Telegraph Works Ord. .. ... . 5 14 J 15 920 Y 16 — 17 | 16 — 17 163 


35,000 Do. do. 44 95 Pref. ... sis 5 .. 44%| 43% 53— 6 51— 6 is 
50,0007 Do. do. 4} Mort. EA Btock... Stock see see eee 109 —113 110 —114 eee 
50,000 | India-Rubber, a Fada and Telegraph Works ees 10 | 10 %| 10 & .. 21 — 22 21 — 22 21} 
$00, 0007 Do. do. do. 4 y^ Ist Mort. Deb. eee cea 100 eae 101 =e 101 — 104 T eee 
37,500 {Liverpool Overhead Railway, Ord. ... Ys .. | 10 PE d 333, 3195 130 i| 74à— 72 s n 
10,000 |f Do. do. Pref., £10 paid ase ..| 10 — 13} | 131- 134 "m id 
$Rosling, Appleby & Fynn 6 % Cum. Pref. . Y" .. | £1 6 «|. — .. 19/- to 20/ |... T 
97,350 | Telegraph Construction and Maintenance ... 12 15 [4 15 173 37 — 41 38 — 42 41 39} 
150, 0007 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 .. | 100 bas eus .. 102 —105 104 —106 1054 
20, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... "t 4 8 ^! 12 12 951 10h— 111 | 104— 114 
90,000 | Do. do. 5 % Cm. Pri. Nos. 1 to 20,000.. "| | 53— 6 | 5ł— 6} Vos aa 
840, 000? Waterloo and City Railway, Ord. Stock... 100 3 “gy! 9 45 9 «X 91 — 94 | 92 — 95 | 94 | 924 
— 4 Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. : 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Tele epbone 5 and . Ik Oldham, Ashton, and Hyde Eleotrio (£10 ee Tais ), Ord., 15 
National Electric Free Wiring, 19/6 paid, }4--}3. Do. do. 16 pd.), 10—11, 
* From Birmingham Share List. T. Parker, £10 (fully paid), 16]. 
€ From Manchester Share List. Bank rate of discount 34 per cent. (June 6th, 1901). 
MARKET QUOTATIONS, Wednesday, August 21st. 
CHEMICALS, &o. This week. Last week. Ino. or Deo. METALS, Ko, (continued,) This week.| Last week. Inc. or Deo. 
H drochlori ee eo r cwt. 6/- bJ- ee g Co Sheet ee oe ao to 285 285 e. 
"ing Nitrio in oe ee Der ewt. 23J- 25 oe g 3 ee ce ° Pardon £85 £85 e 
& 99 Oxalio ae ee per owt S 82/- . e 98 (Electrolytic) Bars . per ton £82 £82 [E 
a „ Sulphuric es .. Per owt 6/6 6/6 . € ons s Sheets per ton £90 £90 ° 
a Ammoniac, Bal per owt 89/- B9/- oe 9$ on " Rod per ton £84 £84 oe 
. Ammonia, Muriate (crystal) <. .. porton | 488 10 £88 10 T e à H. C. Wire per Ib. aga. aye S 
per ton £80 £80 oe f Ebonite Rod . . per lb. l- - 
a Blosshing powder. . per ton £1 £1 . f Sheet e... per Ib. bj- 6j- 
: Bimilphi e of rib . per ton £15 £15 : n German Silver Wire x .. per lb. 8 1/5 
.. per ton £15 £15 ss h Gutta-percha fine . "S .. per lb. l- 8J- z 
Bene 90 .. per gal. 1/- 7 : h India-rubber, Para fine .. .. per Ib. 3/9 to 8/10 | 8/64 to 3/8 inc. 
& p E . gal. 5/6 5/6 . Iron, Charcoal Sheets per ton £18 £18 x 
a Copper Sulphate .. per ton £23 £23 1 . Pig (erent se warrants) . perton| 463 45/10 5d. ino. 
code di «+ oe .- Or ton £24 £24 e fo» reings, according to: e per ton] From 411 | From £11 8s 
a n» wae Sugar os ee Per ton £81 £91 oe $n bid eavy ee per ton, 50/- to 52/6 | 50/- to 53/6 js 
a Methylated Epiri eg 81160" C). per gal. 5/6 5/6 :- g Lead, English Ingo — .. . per ten £12 zi 46 3 
a Potash, Bichromate, in casks.. per lb. x y; ys .$ » Sheet s% .. perton| £135 £13 6 
E n Caustio (75 (80%) ee per ton £ 24 ee n Manganin Wire No, 2 ee ee per Ib. 8/- 8J- 
a „  Bisupbate  .. . per ton £85 £85 e g Mercury .. Per bot. £9 £9 
a Shellac .. per owt. 61/- 61/- 8 d Mica (in original cases), small .. per Ib. 8d. to 9d. | 8d. to dd. 
a Sulphate of Magnesia per ton £4 10 £4 10 oe d n m s» medium per Ib. 1/9 to 2/9 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 ee d large .. perlb.| 8/840 7/8 | 8/8$0 17/8 
: e Leh 8 ve .. per ton £5 10 £5 10 vs p Phosphor Bronze plain cast per Ib. | 1/03 to 1/8 1/0 to 1/8 T 
. perton| 25 £5 à p „ rolled bars & peri. | Ul to 14 | 1/1 to 14 
: Boda, 8 Fwhite 70%) .. per ton £10 15 £10 16 m p n 88 per lb. PUR Na Prom ne z 
a 99 oe ee per ton £8 £8 ee 0 Platinum ee ee per os ee 
Bichromate, casks. per lb. 23d. Nad. ss p Silicium Bronze Wire per lb. i04 io 2105 10 d. o 100 * 
í Steel, Magnet, ac d'ng to desc'p'n per ton From £15 to f * 
¢ * ee bars ee £58 Prt oe 
METALS. &o. gTin,blook .. .. ..  .. per ton 5 s } 10s. ine. 
b Aluminium Wire, in ton lots.. per ton £224 £924 T ? w foil T .. per Ib. ^ 1/6 1/6 
b heet, in ton lots per ton £191 £191 er » wire, Nos. 1 to 16 por lb. 179 1/9 
p Babbitt’s metal ingote. . per ton | £75 to £140) £75 to £140 T 5 White Anti- friction Metals — 
c Brass (rolled metal 4 to 19") basis per Ib. 7id. 71a. » " White Ant” brand. per ton] £85 to £65 | £35 to 6 
6 Tube (brazed) . per lb. lud. 10d. s j SEN Cotton, n Bingle i0 101b. baba per lb. FT 
Com ow (solid drawn) e+ per Ib. 8 etâ. L j Best .. per lb. ^ . 
C a Wire, B ee ee per lb. 0 e PT] Hemp, 8 ply 10 lbs. e per Ib. å 
c Copper Tubes (brazed) .. per lb. lid. 11d. ee j nm Russian, 10 lbs. .. per lb. sia: 
(solid drawn) .. per lb. s 1034. ee - Jute, 180 Ibs. rove per ton £14 £14 
g Copper Bara (best selected) .. per ton £52 Et £1 deo. Zinc, Sh't. (Vielle Montagne pnd.) perton| £22 10 £22 10 
a Messrs. G. Boor & Co, f India-Rubber, G.-P, and Teleg. Works | x Messrs. Morris Ashby, Limited 
td. 
Quotations f * Mours, Thon, Bolton & Tes Dede ze | Moser Jackson & pli > "| Quotations | Messe: Busse è Boni = 
d Messrs, T. Wiggins & Sons, 4 Mesars, Bolling & Lowe. T en trs, Johnson, Mat Oo. Lid. 
e Messrs. Frederick Bsoitb & Oo, j Messrs. Hoary U. Yeo & Co ; "m "I 
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THE NEW GERMAN TARIFF ON ELEC- 
TRICAL MANUFACTURES. 


We give below an abstract of the new German tariff in so far as it 
relates to the electrical industry. The tariff, which is proposed to 
form the basis of the new commercial treaties to be entered into 
before the expiration of existing agreements at the end of 1903, 
is founded upon the net weight of the goods, and the amount of the 
duty standing opposite each article is given in marks per double 
centner (2 cwt.). The most remarkable points in connection with 
the tariff are the large increases proposed on steam engines, 
turbines and glow lamps. 
Present 

New tariff tariff 

in marks. in marks, - 
Net weight of article. 

Dynamos, motors, transformers, arma- 
tures, commutators and coils— 


5 double.centners or under 9 
5 to 30 double centners i wes 7 24 to 8 
Exceeding 30 double centners oi 6 
Nors.— Machinery in rigid connection with 
a dynamo or motor is subject to dulics, of 
which the following are examples :-— 
Net weight of machine. 
Portable engine of 6 tons or under iss 9 8 
Steam engines, turbines, pumps, &c.— 
40 kilogrammes or under - .. 100 — 
40 kilos to 1 double centner ... e. 60 — 
1 double centner to 2 double centners 38 24 to 8 
2 „ centnersto 5 T ‘j 25 —. 
9 n " 10 ” ” 18 2 
10 n ” 25 » » 13 cold 
25 » n 50 ” n 10 — 
50 ” ” 500 » n 7 A 
500 n n 1,000 » n at an 
Exceeding 1,000 double centners  .. 34 — 
Secondary batteries and electrodes :— 
Without celluloid or hard india-rubber 
combination ... is S 8 6 — 
In combination with celluloid or hard 
rubber 8 s ks us 2 — 
Insulated cables for laying in the ground 
or in water ees ese T sé 8 8 
Arc lamps. EA one ses e. 40 — 
Searchlights and retlectors .  ... sx 20 — 
Electric glow lamps € si . 120 24 
Telegraph apparatus, telephones, elec- 
trical devices for lighting, transmission 
of power or electrolysis, as well as for . 
medical and dental purposes, measur- 
ing, enumerating and registering in- 
struments, switch and shunt resistances, 
galvanic and dry cells, and thermal 
elements; other electrical apparatus 
and parts of electrical apparatus . 60 Various. 
Raw copper "m ER i Free. 
Copper wire Ne . 542 $i: ui 8 


 NorE.—The kind or quality of the materials used has no in- 
fluence in determining the duty on electro-technical productions. 


. FIREMEN AND ELECTRIC SHOCKS.* 


— — — 


By GUIDO SEMENZA. 


Donlxd recent years cases have been reported of firemen receiving 
shocks from electric lighting conductors while engaged in extin- 
guishing a fire. Such shocks have been attributed to the conduc- 
tirity of the stream of water from the hose coming into contact 
With the wires, and asa result firemen have come to view electric 
conductors as a source of real danger from this cause.. To those 
Who are aware of the small conductivity of pure water, a shock from 
cause attributed does not seem very probable. for the reason tbat 
à column of water of the size which comes from a nozzle must have 
a notably high resistance. It might, however, be asserted that some 
phenomenon due to electric capacity may account for the shocks 
which have been received, and in order to determine this question 
the writer performed some experiments with the aid of the Milan 
TS Company, which kindly offered the use of its laboratory for 
In this laboratory there arc available direct current at voltages 
varying from 2 to 550, and alternating current at 42 cycles and 4 
8 tages vary ing from 10 to 3,000 volts: besides, a connection can 
^ made with an electric railway circuit and with a three-phase, 
600 rolt network, The trials were made of two kinds- with 
rect current aud with alternating current. The experiments took 
dud in à large yard quite close to the laboratory, in which a plate 
metal about a yard square was placed in slightly inclined posi- 
3 iu porcelain multiple petticoat insulators. ‘bis sheet was con- 
ected to one of the conductors, the other of which was well earthed. 
experiment was performed in the following manner :— 


—— —À ——— 
— — 


—ͤä— — m — — — F — - 


Electrical World and Engineer. 


A fireman, with his boots and bottom part of his trousers wetted, 
placed himself near the spot where the wire was grounded, and 
directed a jet of water from a nozzle against the metal plate, 
holding with bare hands the metallic nozzle. The water was sup- 
plied by a steam pump at a pressure which could be made as high 
as 180 lbs, to the sq. in. The voltage was measured in the labora- 
tory with the necessary instruments, and at intervals the voltage 
between the metal plate and the earth was determined so as to be 
sure that a good carth connection was being maintained. 

Before passing to a description of the experiments it should be 
said that though the results of the trial have a great practical 
value from giving a sure measure of the dangers to which firemen 
may be subjected, on the other hand,they cannot be considered 
exact from the scientific point of. view for the rcason that one of 
the testing instruments was necessarily human organism. As is 
well known, a large difference as to sensibility exists between 
different persons with respect to electric shocks, It was found, 
for example, that the length of water jet at which different firemen 
began to feel the current varied as much as 50 per cent., and the 
length of jet at which shocks could be supported varied considerably 
with different men. Besides, it was found that the sensibility of 
the same person varicd within certain limits from day to day, and 
that those accustomed to receive shocks have a lesser sensibility to 
them. As the results obtained were thus affected by the human 
element, the experiments consequently caunot be claimed to be of a 
scieutific order, though sufliciently decisive for practical purposes. 

Direct current was supplied from a storage battery of 250 cells, 
and the voltage varied by connecting up the cells in different ways. 
Sensations were not felt up to 200 volts. At 200 volts a slight 
pricking in the hands was experienced when the pipe was ap- 
proached to within about an inch of the metallic plate; indeed, in 
order to render the sensation surely perceptible, the nozzle had to 
be moved so that the jet touched the plate intermittently. A shock 
was then felt owing to the resulting opening and closing of the 
circuit. 

Upon raising the voltage gradually to 500 volts, the distance at 
which one began to feel slight shocks rose to 24 to 3 in. Nozzles of 
various diameters were then tried, and with a jet from a nozzle 2 in. 


in diameter shocks began to be perceptible with a length of jet. 


slightly over 3 ft. 

As these experiments partook of a laboratory character, to remove 
any doubt that could arise as to the influence of the self-inductance 
of the machines or the capacity of the lines, the experiment was 
repeated by directing the water jet on a trolley wire in service. 
The fireman climbed a wooden structure, with one hand grasped a 
wire having a good connection to the track rail, and with the other 
hand held a nozzle which directed a jet on the trolley wire. The 
results were identical with those obtained in the laboratory. 

During the experiments with alternating currents, the current 
was obtained from a transformer with a ratio varying from 1-1 to 
1-4, the upper limit of the voltage being 400. Above 400 volts an 
alternator was used. Experiments could thus be made at any vol- 
tages from 40 up to 3,000, the. frequency in every case being 42. 
Trials were made with nozzles of different diameter and with jets 
under different pressures. 

With a jet from a 4-in. nozzle under such a pressure that the 
column of water reached its destination without breaking, the first 
sensation was at 40 volts with the nozzle at about 1 in. from the 
plate. With the increase of voltage the distance gradually 


1000 


500 


Length of jet -meters. 


CURVE SHOWING RELATION OF WATER JETS AND VOLTAGE. 


increased, and at 500 volts it was about 7j iu. The shocks from 
alternating current are therefore perceptible sooner than with direct 
current, as was to be foreseen; and the sensation is also different, 
the direct current giving an instantaneous shock upon opening and 
closing the circuit, while the shock from alternating current is con- 
tinuous and gives asensation of strong pricking. 
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The accompanying diagram shows the curve relating to the length 
of the water jet at which the shock becomes perceptible with the 
voltage, and referring to a 4-in. nozzle. Though the curve, for 
reasons above pointed out, is lacking in mathematical precision, 
still it gives a sufficiently clear idea of the case, and from it can be 
noted that the effect is smaller for a given percentage increase of 
length of water jet than it is for the similar increase of the voltage. 

The maximum value of the voltage used -was 3,600 volts, and at 
this tension a sensation was perceptible at*a distance of about 
10 ft. A person of average sensibility can endure the sensation 
from this voltage without great inconvenience up to a length of 
jet of about 3 ft. The section of the jet, however, notably 
changes these distances. Thus, with a 2-in. jet the shock is 
perceptible for 5CO volts at 8 ft., and with 3,600 volts it is quite 
strong at 24 ft.; at 13 ft. it becomes quite intense, and nearly 
reaches the limit at which it may be supported by a person of 
average sensibility. The form of jet has a great influence, which 
can be easily understood. A continuous jet must offer very much 
smaller resistance to the current than one which breaks or scatters. 
This was quite clearly shown by experiments. With equal lengths 
of water jet the sensation is stronger the smaller the velocity, as 
with the smaller velocity the stream is much more compact. This 
explains why the shock increased less rapidly than the voltage; in 
fact, the greater the distance the less easy it is to maintain & 
compact jet. . 

After having finished the experiments in the manner above 
described, tests were made to see if the etfects of the capacity of a 
system of high-tension cables, transformers and motors, such as may 
form part of a city distribution, might introduce any changes. For 
this purpose one of the conductors of the three-phase distribution 
of Milan was put into communication at 3,600 volts with a metal 
plate and a water jet directed against the latter. The difference of 
potential with respect to the earth was about 2,000 volts. No 
notable divergence was observed from the experimente that had 
been made with 2,000 volts in the laboratory. 

The conclusions of a practical order that may be drawn from 
these trials are quite important. Above all, they showed that it 
is practically impossible for a fireman to receive a shock from a 
wire at a low potential without approaching a nozzle to within 
about an inch of the conductor, and only in this case when the 
fireman holds the nozzle with one hand and an earthed conductor 
with the other, and is well soaked with water. As a consequence, 
firemen can be assured that they may throw water on live con- 
ductors without danger of shock. The shocks felt by firemen in 
throwing water on electric light wires of 220 volts cannot be 
explained except by admitting a direct contact between the pipe 
and the wires. The results of these experiments are consequently 
reassuring with respect to the supposed dangers to firemen from 
electric conductors, such as may be encountered in extinguishing 
fires. 


THE SMOKE NUISANCE IN ITS LEGAL 
ö ASPECT. 


(From OUR LEGAL CORRESPONDENT.) 


TRE articles which have recently been published in these columns 
in connection with the smoke nuisance serve to show that, under the 
present régime, electric lighting companies are not unlikely to come 
within the peril of the law from this cause. The risk of prosecu- 
tion, and the importance of taking measures to avoid it, is not 
lessened by the fact that in recent years a Smoke Nuisance Preven- 
tion Society has been formed, the object of which is to provide the 
means of prosecuting opulent companies, to whom the burden of a 
small fine is out of all proportion to the cost of preventative 
alterations. 

In these circumstances a short exposition of the law upon the 
subject may be found useful. 

A perusal of the Acts which have been passed from time to time 
during the present century discloses the fact that, while many 
attempts have been made to control the issue of smoke from the 
factory chimney, nothing has been done to interfere with the private 
individual in his consumption of fuel. In other words, the kitchen 
chimney has never been regarded as a public nuisance. 

Before the State made any attempt to interfere with the dis- 
charge of smoke into the air, the common law of England provided 
a remedy in the form of an indictment, if the smoke assumed the 
magnitude of a public nuisance, whilst if the comfort of his exist- 
ence was being interfered with, it conferred upon the private indi- 
vidual a right of action against the wrongdoer. And this right is 
go jealously guarded, that if a person come to a place in the neigh- 
bourhood of which a nuisance is actually in existence, such, for 
instance, as a noisome chemical works, or a smoky chimney, he can 
equally enforce his legal remedies in respect of that nuisance as if 
he bad been there first and the nuisance had subsequently com- 
menced. (Sturges v. Bridgman, 11 Ch. D., 852.) 

The test which has to be applied in arriving at a definition of the 
term “ nuisance ” was formulated long since by Lord Justice Knight 
Bruce in Walter v. Selfe. (4 De G. and Sm., 322). He there said, 
“The question is, Ought this inconvenience to be considered in fact 
as wore than fanciful, more than one of mere delicacy and 
fastidiousness, as af inconvenience materially interfering with 
ordinary comfort, physically, of human existence, not merely 


according to elegant or dainty modes and habits of living, but 
according to plain and sober and simple notions amongst the 
English people? 

In Crump v. Lambert (L. R. 3 Eg. 402) the plaintiff purchased 
two leasehold houses at Walsall. After he had taken possession the 
defendants commenced to erect, and ultimately completed, works 
in the neighbourhood of these houses. From these works, which 
contained two blast furnaces, the smoke and effluvia were carried 
away by means of a chimney 50 ft. high. The plaintiff filed a bill 
to restrain the defendants from creating smoke and effluvia, and 
from allowing noises to be made anywhere near the plaintiff's 
houses. In giving judgment for the plaintiff, Lord Romilly, M.R. 
gaid:-—' With respect to the question of law, I consider it to be 
established by numerous decisions that smoke, unaccompanied with 
noise or noxious vapour, that noise alone, that offensive vapours 
alone, although not injurious to health, may severally constitute a 
nuisance to the owner of adjoining or neighbouring property ; that, 
if they do so, substantial damages may be recovered at law, and that 
this Court, if applied to, will restrain the continuance of the 
nuisance by injunction in all cases where substantial damages could 
be recovered at law." With regard to the mode of procedure, the 
action should be brought against the occupier and not merely 
against the owner of the premises upon which the nuisance is 
created. Thus, in the case of Rich v. Basterfield (1847, 4 C.B., 782), 
an action was brought against the defendant, the owner of the 
premises, for a nuisance arising from smoke issuing out of a 
chimney, to the prejudice of the plaintiff in his occupation of 
an adjoining tenement, on the ground that the defendant, 
having erected the chimney and let the premises with the 
chimney 80 erected, had implicdly authorised the lighting of a 
fire. It was decided that no action lay against him. 

It has been mentioned that a public nuisance forms the subject 
matter of an indietment and a criminal prosecution. In thus setting the 
law in motion, a private individual, although acting pro bono publico, 
used to find himself burdened with heavy expenses. With a view to 
encouraging the publie to embark upon such prosecutions, an Act 
was passed in 1821 by which it was provided that Whereas a great 
degree of injury was sustained by his Majesty’s subjects from the 
improper construction as well as from the negligent use of furnaces 
employed in the working of engines by stcam, and that, although 


such nuisances, being of a public nature, were abatable by indict- 


ment, the expense of the indictment had deterred persons from 
prosecution, the costs of such indictments might thereafter be 
awarded by the Court to the prosecutor or prosecutors." This may 
be regarded as the first important attempt on tbe part of tbe 
Government to bring the owners of factories, &c., who made use of 
steam-power, within the pale of a more expeditious and effective 
control. . 

The question of smoke nuisance was next dealt with in the 
Railway Clauses Consolidation Act of 1845, with the provisions of 
which we are not at present concerned, as they only relate to loco- 
motives. | 

The Towns Improvement Clauses Act, which was passed in 1847, 
next demands attention. This was only applicable to such towns 
and districts as might thereafter be comprised in any Act of Parlia- 
ment, with which it was specially incorporated. It was, therefore, 
butlimited in operation. By Sec. 108 it was provided (in effect) 
that every fireplace or furnace constructed after the passing of any 
special Act for the regulation of any town or populous district, in 
order to be used for engines by steam, in factories, mills, &c., shall 
be so constructed as to consume the smoke arising from the com- 
bustibles used in the fireplace or furnace, and every fireplace or 
furnace at that time existing which is not so constructed shall be 80 
altered as to consume such smoke. It also provides that if at any 
time any person should have a fireplace or furnace not so constructed, 
or so negligently use any such fireplace or furnace as not to con- 
sume the smoke arising from the combustibles used therein, he 
should be liable to a daily penalty of 408. for every day during any 
part of which sucb furnace or fireplace should be so used and con- 
tinued after one month's notice in writing should have been given to 
the owner or occupier of such furnace or fireplace by the Commis- 
sioners to remedy or discontinue the use of the same. The words 
' as far as possible," which occur in the Act, have been the subject 
of judicial opinion. In Cooper v. Woolley (L.R. 2 Ex., 88) it was 
decided that they must be taken to mean as far as possible 
consistently with carrying on the trade in which the furnace was 
employed. It is upon this Act that local bye-laws are founded. 

The next two Acts were “An Act to Abate the Nuisance Arising 
from the Smoke of Furnaces in the Metropolis and from Steam 
Vessels above London Bridge," which was passed in 1853, and the 
Nuisances Removal Act of 1855. These have both been repealed 
by the Public Health (London) Act of 1891, the terms of which, 80 
far as they relate to smoke nuisance, will be considered hereafter. 
It may be observed in passing that the provisions of both these Acts 
applied to London only. The first enactment which extended to 
the whole of England, with the exception of London, was the 
Public Health Act of 1875. Sec. 91 is devoted to the suppression 
of nuisances, and Sub-sec. 7 to those which are occasionad by smoke. 
As this is similar to Sec. 24 of the Public Health (London) Act, 
1891, it will be dealt with further on. 

(Questions relating to smoke nuisance, so far as the metropolis is 
concerned, are now dealt with in Secs. 23 and 24 of the Public 
Health (London) Act, 1891. By Scc. 23, Sub-sec. (1), every furnace 
employed in the working of engines by steam, and every furnace 
employed in any public bath, &c. (enumerating a number of fac- 
tories and similar institutions) shall be constructed 80 
as to consume or burn the smoke arising from such furnace ; and by 
Sub-sec. (2) any person being the owner or occupier of the premises, 
or being a foreman or other person employed by such owner of 
occupier (a) using any furnace not so constructed, or (b) so negli- 
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gently using any such furnace that the smoke arising thercfrom is 
not consumed, becomes liable to the penalties therein mentioned. 

For the purpose of supporting a charge against an owner or 
occupier of trade premises within the Metropolis of negligently 
using a furnace, so that the smoke is not effectually consumed 
contrary to 16 and 17 Vict., c. 128, Sec. 1, the language of which is 
similar to that of the above section, evidence must have been 
given of negligence on his part, the negligence of & servant being 
insufficient. 

In Chisholm v. Doulton (1889, 22 Q.B.D., 736), the owner of 
premises in the Metropolis was summoned under the Smoke 
Nuisance (Metropolis) Act of 1853, the language of which is similar 
to that of Sec. 23. It appeared that smoke issued for the space of 
10 minutes on the morning of the day in question from one of the 
defendant’s furnaces, but it was found that the furnaces were 

roperly constructed, and that there was no negligence on the part 
of the defendant or his foreman. The smoke was caused by the 
act of the stoker who lighted the fire. In deciding that the 
defendant could not be held criminally responsible for the 
negligence of his servant, Field, J., said: “It is a general rule of 
law that a person cannot be convicted and punished in a proceeding 
of acriminal nature unless it can be shown that he had a guilty 
mind... .. It is said that the respondent is liable because he, in 
fact, used this furnace for the purposes of his trade. I agree that 
he used it, for I entertain no doubt that if this were a civil pro- 
ceeding for damages he would be liable, and yet he could in such 
proceeding only be liable if he were the person using it.~ . . . The 
essence of the offence is that it should be negligent, and here the 
respondent took all the care he could.” 

We now come to the most important section of all, namely, 
Sec. 24 of the Public Health (London) Act, 1891, which is identical 
with Sec. 91 (7) of the Public Health Act, 1875. It is there pro- 
vided that any fireplace or furnace which does not, as far as practi- 
cable, consume the smoke arising from the combustible used therein, 
and which is used for working engines by steam, or in any mill, 
factory, dyehouse, brewery, bakehouse or gasworks, or in any manu- 
facturing or trade process whatsoever, and any chimney (not being 
the chimney of a private dwelling house) sending forth black smoke 
in such quantity as to be a nuisance, shall be deemed to be a 
nuisance liable to be dealt with summarily in manner provided by 
this Act; provided.. . . that where a person is summoned before 
any Court in respect of a nuisance arising from a fireplace or furnace 
which does not consume its own smoke . . . . the Court shall hold 
that no nuisance is created within the meaning of this Act if it is 
satisfied that such fireplace or .urnace is constructed in such manner 
as to consume as far as practicable, having regard to the nature of 
the manufacture or trade, all smoke arising therefrom, and that such 
fireplace or furnace has been carefully attended to by the person 
having the charge thereof. j 

Many points of law have occurred in connection with this 
statute, but the questions arising have been settled by the 
judges of the High Court. In Patterson v. Chamber Colliery Com- 
pany (56 J.P., 200), it was decided that coal mines come within the 
list of industries expressly enumerated, and therefore any undue 
emission of smoke from the works connected with a coal mìne may 
form the subject matter of a prosecution. 

It should be noticed that the above section is divided into two 
parts, (1) that part which makes it an offence to have a furnace 
which does not, as far as practicable, consume its own smoke ; (2) 
that part which makes it unlawful to have a chimney sending forth 
smoke in such quantity as to prove a nuisance. The proviso to 
the section exempts anyone from liability if the fireplace or furnace 
is constructed in such a manner as to consume its own smoke as far 
as practicable. In the case of Weekes v. King (1885, 53 L.T., 51) an 
information was laid against the proprictor of a brewery “ for that 
black amoke was sent forth from the chimney of his brewery in 
such quantities as to be a nuisance.” He was fined and convicted. 
The Court (consisting of Day and Pollock, J.J.) upheld the con- 
viction, upon the ground that the proviso extended only to the first 
part of the sub-section, and not to the latter part, making it an 
offence to send forth black smoke in such a quantity as to be a 
nuisance. It followed from this that the defendant was not 
entitled to call evidence as to the construction of the furnace. 

The question of the liability of the owner of a mill for the neg- 

ligence of his servants in causing or allowing the furnace to smoke 
18 one Which has given rise to considerable discussion, and upon 
Which the reported cases may appear at first sight to be conflicting. 
As a general rule, it may be said that a master is not responsible 
for the criminal acts of his servant, unless he command or personally 
co-operate in them. Statutory offences, however, are of a quasi 
criminal nature, and are treated differently. We have seen that, 
according to the case of Chisholm v. Doulton (ubi supra), if the 
offence has been committed owing entirely to the negligence of a 
servant, the master cannot be held liable under that particular 
Clause of the Act. One of the elements of the offence there created 
was "negligence," and this word cannot be found in, much less 
Inferred from, the construction of Sec. 24. 

Another important case was Niven v. Greaves (1890, 54 J.P., 548). 
There the defendant was owner of a mill which, upon several 
Occasions, sent forth black smoke from its chimney. The furnaces 
Communicating with the chimney were constructed in such manner 
as to consume their own smoke as far as practicable. The 
respondents had exercised reasonable and proper supervision over 
the persons in charge of the furnaces, and the nuisances complained 
of arose through the neglect of the stokers, and not through that of 

9 respondents or their foreman. Upon the case reaching the 
Divisional Court, it was held by Coleridge and Fry, L.J.J., that the 
Dorer. ought to have convicted in spite of the case of Ohisholm v. 

ulton. A distinction appears to havo been made from that case 
on the ground that (a) to use a properly-constructed furnace negli- 


gently, and (5) to allow black smoke to issue from a chimney are 
iwo distinct offences, and that whereas the master must be held 
liable in case («), he cannot be so regarded where the mischief is 
caused solely by the neglect of his servant. 

In R. v. Waterhouse and Another. (L.R. 7 Q.B., 545) it was 
decided under the Nuisances Removal Act, 18 and 19 Vict., c. 121, 
Sec. 12, that each daily emission of smoke was a separate act of 
disobedience for which a separate summons might be lawfully 
issued, and that the justices were entitled to inflict fines 
accordingly. l : | 

Upon the authority of Gaskell v. Bayley (30 L.T.N. 516), it is 
not necessary to show for the purposes of procuring a conviction 
that the issuing of black smoke is injurious to health, as well as a 
nuisance.  'That case is also of interest, inasmuch as during the 
hearing certain bye-laws were discussed containing clauses with 
regard to what constitutes black smoke and medium smoke. By 
black smoke is meant such a volume of smoke that an object on the 
opposite side of the smoke to the spectator could not be perceived. 
By medium smoke is meant such a volume of smoke that an object 


on the opposite side could be perceived. It was proved that on five 


different days during one hour each day black smoke issued from 35 
to 54 minutes during the hour, and medium smoke for nearly the 


whole of the remaining minutes. It was also proved that there was 


a foreman on the premises, and that the furnace was constructed ina 
& proper manner, but the conviction was upheld. 

We have already alluded to the Towns Improvement Clauses 
Act, 1847, by Sub-sec. 200—210 of which, the Commissioners were 
entitled to make bye-laws for the purposes of the Act, including the 
suppression of smoke nuisances. Such bye-laws may be enforced 
by the infliction of penalties. 

In addition to the statutes above referred to, it will be seen that 
there are numerous questions of fact, after the investigation of 
which it becomes the duty of the magistrates to adjudicate upon 
the merits of each particular case. In determining whether a mill- 
owner has broken the law, the great unpaid are naturally guided 
by the general nature of the industries which are carried on in the 
district, if not by the temperament and bardihood of the inhabitants 
who may, so to speak, have become acclimatised to the inhalation . 
of an atmosphere laden with a certain quantity of smoky particles 
and carbonic acid gas. For instance, that which in an agricultural 
town might constitute an intolerable nuisance, would probably be 
regarded in Sheffield, or in any other busy manufacturing centre, 
as a matter of cveryday occurrence. 

In each case it must be a question of degree. : 

In the recent case of the South London Electric Supply Corpora- 
tion v. Perrin (which was reported in the Times in May, 1901), the 


complainant alleged that upon ten distinct occasions (specifying 


them), the appellants had allowed smoke to issue forth in such 
quantities as to be a nuisance. No witness stated that the black 
smoke was a nuisance to himself. The Lord Chief Justice, in 
giving judgment affirming the convictions, said that he must not 
be thought to say that the magistrate was bound to convict becanse 
black smoke issued from the chimney, but, on the other hand, he 
did not think it was necessary to show that any particular individual 
or property had been injured. It was impossible for the Court to say 
that the magistrate was wrong in coming to the conclusion that an 
offence had been committed. 


SOME SUGGESTIONS AS TO ECONOMY. 


THE following remarks are made by G. J. A. P." in a recent issue 
of the Street Railway Review :— 

“The superintendent of a small road should possess, to a certain 
extent, a creative mind—one whereby he can put material which 
would be discarded by larger roads to good use. Among such 
material are old truck bearings, &c., which can be taken to pieces 
and rebuilt, and by using various good parts of two or more worn- 
out trucks, have onc good truck. This of course will diminish the 
number of trucks on hand, but it is cheaper to work them over than 
to entirely discard them. 

“ Where brass bearings are used the worn bearings can be turned 
out and babbitted, so as to make them fit the shafts of armatures, 
and as these shafts are generally worn down to a considerable 
extent, new brasses cannot easily be secured, except on special 
orders ; and then it would be almost impossible to get them to fill 
all the armature shafts, as the wear may not be equal on each onc. 
If a certain size bearing were ordered, it would require the turning 
dow n of all the shafts to fit these bearings. 

* , have found the most economical method under these circum- 
st aces to be as follows:—Take your old brass bearings and have 
c 4e eighth of an inch turned out of them, and at the same time have 
catch holes bored into the shoulders to hold the babbitt in place ; 
then use your armature shaft for the core, putting narrow strips of 
babbitt metal which have previously been gauged to the right thick- 
ness between the brass and the shaft. This gives an exact fit. 
By suitably warming the brass and shaft, when the hot babbitt 
metal is poured it will unite with these strips and make a very 
smooth good fitting bearing. It is best to pour each half (upper 
and lower) bearing for each end of the shaft separately, as this gives 
you an opportunity of scraping and properly adjusting the bearings 
to the shaft. 

"Tne same method can be followed with journal and motor 
„ as it will be found very cheap and will give excellent 
results. 

" Old trolley wire can be used for bonding purposes, by cutting 
it into suitable lengths and then using either a bonding cap or 
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finger clips to secure them to the rails. This makes a very service- 
able bond and a corresponding saving in new bond wires. | 

Where a line is permitted to furnish power to shops and small 
factories, a very ready sale at fair prices can be found for old 
street-car motors, to be used as power motors. It often requires 
considerable time to get them to work at the proper speed, 
however, but by either changing the field or armature windings the 
proper speed can be secured. Often the consumer is satisfied to 
have the necessary change in speed made by means of counter- 
shafting. , 

„As a small road does not as a rule operate very heavy cars, 
and the service is not very frequent, the track does not readily 
get in bad condition, but low joints will come, and splice plates 
will wear. Sometimes the plates become so worn that they do 
not help to hold the rails up. To make such joints more per- 
manent, sink two ties—or three, if one tie is directly under the 
joint—down to a depth of 4 or 6 in. below their normal height, 
then saw an oak plauk of 4 or 6 in. thickness to such a length 
that it will reach over and rest on these ties. Place this piece 
under, and lengthwise with the rail and tamp up the ties. This 
will make a very solid joint out of an otherwise loose and low 
joint. These pieces can very easily be cut out of old ties which 
have been removed because either the ends or the centres only 
are worn out. 

„Where broken joints are used it will be necessary to put chair 
blocks under the rail opposite the joints. In this way you get 
service out of otherwise useless ties. 

„Old poles should not be cut up and burned as frequently hap- 
pens. These should be properly stored and disposed of for posts, 
gate supports, &c. It does not speak well for a superintendent's 
economy to see a broken pole left where it is taken out, only to be 
hauled away by some person who sees a value in it. 

„The use of large, heavy cars in a town or city, where the average 
riding is not sufficient to more than half fil the capacity of the 
cars, is à constant loss to the company. 

„The writer took charge of a road at one time where 16-ft. 8-ton 
cars were being operated. The traffic did not require cara of half 
that size, In the barn, idle, were a number of 10-ft. side seat open 


trail cars. By cutting down old 64-ft. base trucks to a 54-ft. 


base, and fitting these cars with motors, the line was operated with 
cars having 15 H.P. single motor equipments, and the service was 
all that could be desired, while the expense for repairs, power 
required, £c., was correspondingly reduced. The cost of changing 
these cars amounted to $21.35 each, the principal item being the 
cost of changing the trucks. 

“These cars were then closed in for winter use, and made very 
comfortable and serviceable closed cars. 

“The old saying is, ‘necessity is the mother of invention,’ but 
the superintendent of a small road should not wait for the necessity 
to arise before inventing, but should be at it constantly, and thereby 
save a penny whenever it is possible to do so.” 


IMPROVED METHOD OF MANUFACTURING 


COPPER, ETC. 


THs process, which was invented and patented by the late T. H. 
Martin, Swansea, consists of utilising the heat resulting from the 
operation of refining copper, for the purpose of carrying out the 
rolling in the breaking-down" and ''drawing-on" stages, thus 
doing away entirely with any reheating in the heating furnaces 
usually used for these stages in the existing. mode of manufacture. 

The cakes, plates or bars are laded, as ordinarily, from the 
refinery furnace into specially constructed tipping or other detach- 
able moulds which have permanent copper plates for their bottoms, 
the moulds receiving the usual preparation before the plates are 
laded into them, thus doing away, in the first place, withthe thin 
layer or copper bottom, which is at present first cast into each 
mould or pot before the cake itself is laded on to it, and resulting 
in a great saving of labour, fuel and time in the casting and remelting 
of these layers or bottoms, besides increasing the net yield of the 
refining furnace. 


The cakes, plates or bars, when perfectly set after being laded, are 


then immediately tipped from their moulds and conducted direct 


t» the breaking-down rolls, through which they are passed several 


times, and subsequently, after being sheared hot, to the drawing-on 
rolls, where the rolling is also fully carried out, or to a very large 
extent. All the rolling up to this stage would be done by means of 
the heat left in the copper from its original molten condition in the 
refinery ; thus it will be seen that two separate reheatings are 
obviated and done away with. 

After the drawing-on rolling is completed, the sheets, &c., are 
treated as in the existing process of manufacture "They are allowed 
to cool, sheared to weight, and are then ready for being heated in 
the finishing furnace preparatory to being rolled 1n the finishing stage 
in the finishing rolls, this latter reheating alone being requisite in 
the new method; but for a large number of products, such as heavy 
plates, bars, and hoops, even this may be obviated, as they can be 
finished entirely from the original heat. 

Now, in the frequent reheating which is carried on in the old or 
existing mode, unless great care is exerted, the copper is often over- 
heated and burns in places through irregular heating, and if the 
men have been very negligent a great portion has to be taken back 
to the refinery furnace to be remelted and refined afresh. This 
risk would be entirely avoided in the new process, as the refinery 


heat would be sufficient to carry it through all the rolling up to 
the finishing stage. T i 

In the furnaces where such reheating is done much grit, dirt and 
dust is gathered by the products, causing a great deal of chipping, 
cleaning, and roughness of surface, which is avoided by the new 

process. This also does away with the risk of waste and remelting 
of cakes, &c., in consequence of the charge in the refinery furnace 
sometimes losing its tough pitch,” which in the new method 
would be immediately discovered by the roller man at the rolls by 
the behaviour of a single cake under the rolling stress, in time to 
afford the refiner opportunity to alter and improve the pitch before 
other cakes or plates could be laded that were not up to the mark. 

Finally, the process would effect a great economy in space for 
plant, also enabling the machinery and men to vastly augment the 
yield of the mill, and to execute orders with greater dispatch by 
doing away with their enforced idleness through waiting for the 
heating of products in heating furnaces; it has also been shown 
that there is a great improvement in the finish of the work, the 
Surfaces of the products being much cleaner and having a better 
appearance. 

The process above described is also in its main features applic- 
able to the manufacture of alloys, such as yellow metal, Naval 
brass, and the like, which require to be rolled hot. With these the 
metal or mixture, whether melted in furnaces or in pots, is subse- 
quently poured into suitable tipping or detachable moulds in the 
shape of plates or bars; by the new method they would be immedi- 
ately stripped from these moulds as soon they were set, and 
conveyed without loss of time direct to the solls, where they would 
be broken down,” sheared hot, and in most cases drawn on,” and 
after being allowed to cool would be ready for treatment in the 
"finishing" stage. All the foregoing would be done by simply 
utilising the heat contained in the plates after casting and being 
allowed to set, thus enabling the rolling to be accomplished (excepting 
only that of the finishing stage) without any reheating whatever; so 
that a very important saving is effected, as in the case of copper. 

By the new process, about 15 cwt. charges of yellow metal have 
been melted in the usual mixing furnace, tapped into pans, laded 
thence into kettles, and poured into moulds as plates or bars, and 
after having set have been taken from their moulds and conducted 
to the mill, where the twelve plates, say, composing the charge, have 
been rolled right up to the stage ready to be finished for sheets, 
aud all this has been done in a short space of time averaging less 
than nine minutes, so that it will at once be seen that the con- 
sideration of time alone is of the greatest importance, the yield of 
any particular mill being greatly increased in consequence ; again, 
the finish of the work aud the appearance of the products are 


much superior to that produced by the present system of rolling. 


CURRENT SPECIFICATIONS. 
LXXV.—ASTON MANOR ELECTRIC LIGHTING. 


SUMMARY. 


Evtent of Contract.—Provision under separate sections of the 
whole of the plant required for an electricity supply undertaking 
at Aston Manor. 

System Adopted.—Three-wire direct current system, the balancing 


dynamos being wound for 250 volts, the larger machines for 500 


volts. : 

Number of Steam Dynamos.—Two low-speed engines directly 
coupled to 500-kw. dynamos, and one low-speed set to develop 
200 kw. as normal working load. 


Maximum Speed.—YFor either size not to exceed 100 revolutions: 


per minute. 

Steam Pressure, —190 to 195 Ibs. per sq. in., sets to be suitable for 
working either condensing or non-condensing. 

Tupe.—Engines to be of vertical triple-expansion type, pre- 
ferably three-crank, all motions being enclosed in dust-proof 
chambers. 

Orerloudd.— Engines to be suitable for working at 15 per cent. over- 
load continuously, or 25 per cent. for short periods. 

Superheat.—Steam supplied to engines to be superheated 150" F. 

Range of Governing.—Hand adjustment whilst running to extent 
of 5 per cent. Momentary variation with whole load thrown off 

not to exceed 5 per cent., or permanent variation 3 per cent. 

Dynamo Output,—To be capable of giving 500 xw. or 200 KW. 


respectively at 500 volts at any load as a compound-wound machine. ` 


To be capable of dealing with either traction or lighting load, and 
to be varied by adjustable resistances at constant speed by steps of 
2 volts between 450 and 500 volts. 


Permissible Momentary Load.—Sets to^ work without undue 


sparking at 750 or 300 Kw. respectively or without serious sparking 
for short periods at 1,000 or 400 x w. 

Permissible Temperature Rise.—Not to exeed 70° F. after six hours’ 
full load run, the same temperature rise not to be exceeded after 
18 hours’ run at varying load, and after one hour’s run at 50 per 
cent. continuous overload not to exceed 100? F. All measurements 
to be taken thermometrically. | f 

Guaranteed Steam Consumption.—To be stated by tenderers in 
forms supplied with specification, under pain of rejection of set if 
exceeded on a six-hour test to be taken after erection on site. 

, , Motor Balancer.—To consist of five machines directly coupled 
together, centre one 200 xw. motor, each of the other four machines 
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beinga 50 Kw. dynamo 250 volts. Set to be arranged so that either 
pair can be employed to balance the system. 

Overload and Speed.—Each machine to be capable of working at 
25 per cent. overload, and speed of combination not to exceed 1,000 
revolutions per minute. 

Specified Date of Completion. — Eight months from date of order. 

Penalty for Late Completion.—5 per cent. of contract price per 
week. i i 

Terms of Payment.—80 per cent. on monthly certificates of 
engineer of value of work executed and plant delivered on site, 
10 per cent. within one month of plant being put in continuous 
effective usage, 10 per cent. six months later. 

Period of Maintenance.—12 months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Acceptable. 
Standard rates to be paid. - 

. Sureties.—Two to be found to be joined in a bond up to 25 per 
cent. of contract price. l f 
Arbitration Proposals. Acceptable. 
Date for Receipt of Tenders.— September 4th, 1901. 


The specification, of which the above is a summary of one of the 
sections, has been prepared by Mr. R. P. Wilson, the consulting 
engineer to the Urban District Council. From the extracts given 
it will be seen that great importance is attached to the question of 
economical production of electrical energy. Not only are triple- 
expansion engines preferred, and a working pressure of 195 lbs. 
per square inch specified, but it is also stipulated that the steam 
engine shall work satisfactorily with steam superheated 150? F. 
Tenderers are to give with their offers guarantees as to steam con- 
sumption per Kw.-hour when working both condensing with a 24-in. 
vacuum and also exhausting to atmosphere, and if these figures are 
exceeded on test the sets are liable to total rejection. 

The maximum specified speed for both the 500-K w. and 200-Kw. 
sets is 100 revolutions per minute, but it is stated that alternative 


offers for higher speed sets will receive due consideration if accom- 


panied by full particulars. 

The motor balancer is of unusual capacity. It is specified to 
consist of five machines directly coupled together and running at a 
speed not exceeding 1,000 revolutions per minute. The motor 
placed in the centre is to be capable of driving, when supplied with 
current at 500 volts, the four dynamos at 25 per cent. overload. The 
normal rating of each dynamo is 50 xw., they are wound for 200 volts, 
and either pair may be used at will, either with the motor in circuit, 
or, if preferred, without it. 

The general conditions are, on the whole, of au acceptable 
character. The arbitration clause is worded as agreed upon by the 
Electrical Plant Manufacturers’ Association and the Municipal 
Electrical Association, and the clause relating to wages: and hours 
of labour, simply stipulates for those usual in the district. 

There is a slight discrepancy in the clause referring to the power 
of the engineer to reject materials, when it states that an appeal 
from his decision to arbitration can only be made if notice be given 
within 36 hours, whereas in the arbitration clause itself, any dispute 
may be so referred if notice is given within 72 hours. 

The specified period of free maintenance against faults due to 
defective workmanship or material is stated to be one year from 
date of completion of contract, and for the cable section of the con- 
tract ten years. It will be necessary for due allowance to be made 
for this when tendering, and we recommend that all tenderers, when 
making up their offers, carefully read this clause, in order to see 
whether they can accept it without slightly modifying the wording. 
The penalty demanded for late completion of the work is excessive. 
For the steam dynamo section it is not less than 5 per cent. of con- 
tract sum per week. 

It is true that the contract sum for this section is divided up into 
three parts, viz., for the 500-kw. engines and accessories, the 500-K w. 
dynamos and accessories, and the 200-K w. steam dynamo, motor 
balancer and accessories, but it is stated that other things being 
equal, preference would be given to a tenderer offering 500 kw. 
steam dynamos complete, when presumably the price for these two 
sections at least would be given as a lump sum. It will be 
remembered that the maximum percentage penalty mentioned in 
the model clauses referred to above as agreed upon by representatives 
of manufacturers and municipal engineers was onc per cent. of con- 
tract sum per week, and we strongly recommend tenderers to 
adhere to this amount, and refuse to accept the five per cent. 
stipulated for unless there is a corresponding bonus given for 
Ada completion than the eight months mentioned in the speci. 

cation. | 


THE LEGISLATION OF THE SESSION. 


By oun PARLIAMENTARY REPRESENTATIVE. 


ALTHOUGH a number of Bills still await the Royal Assent, 
the real work of the Parliamentary session is over, and one 
is enabled to take stock of what has been accomplished. It 
bas become the fashion for certain journals to be ever harp- 
mg upon the backwardness of England in electrical enter- 
prise. However true this might have been in the past, 
ample evidence has been afforded this session that pro- 
fegional men, capitalists, and corporations are now fully 


alive to the importance of being abreast of the times, and if 
the schemes which have been sanctioned are carried to 
maturity, the result will be the investment of an enormous 
capital in electrical undertakings in the near future. The 
reports which have been given week by week in the 
ELecTRICAL REVIEW afford practically a complete account 
of the work of the session so far as electrical matters are 
concerned, although perhaps here and there a Corporation 
Bill, authorising slight powers with respect to tramways or 
electric light may have been overlooked. Excluding the 
eight tube railway Bills which were referred to a Joint Com- 
mittee, and have been shelved till next year, 52 ordinary Bills, 
four tramway provisional order confirmation Bills, and 12 
electric light provisional order confirmation Bills have been 
dealt with in these columns. The four tramway order Bills 
confirmed orders granted by the Board of Trade in 23 
different districts, and the 12 electric light provisional order 


Bills confirmed orders granted in no fewer than 93 districts. 


In the promotion of these Bills alone an enormous amount 
of money has been spent, and in this connection it is 
impossible to shut one's eyes to the fact that a great deal of 
waste might be avoided. Under the, present procedure a 
group of Bills is referred to a Committee, and often hundreds 
of witnesses are kept hanging about the rooms and corridors 
for days before being called upon. Then, when the Bill has 
passed one House, the same procedure is followed in the next 
House, and witnesses whose evidence has all been officially 
reported are examined for hours on identically the same 
points. "This has been notably instanced this session in the 
case of the Manchester and Liverpool Express Railway Bill, 
which was bitterly opposed in both Houses and took several 
weeks in the hearing. | 

The Liverpool and Manchester Express Railway Bill is per- 
haps the most important Bill passed this session. It is true 
that experts have differed greatly as to the practicability of 
carrying out the scheme, but at all events it shows a de- 
parture from the conservatism of Parliament that the experi- 
ment of the mono-rail should be allowed to be tried, and 
undoubtedly the result of Parliament giving its consent will 
be that many similar schemes will be brought forward before 
long. Already it is hinted that next session will see pro- 
posals for a mono-railway between London and Brighton. 

So far as London is concerned, the greatest interest has 
been evinced in the eight tube electrical railways proposed. 
These were all referred to a Joint Committee, presided over 
by Lord Windsor, with a view to deciding which were the 
best for the public. The Committee found its task harder 
probably than it expected, and could not get its work com- 
pleted in time to allow of a final report. 

It is not unlikely that next year will see proposals brought 
forward by the Great Eastern Railway for deep-level electric 
lines under their present lines, for these were frequently 
mentioned before the Committee. 

Notwithstanding the shelving of tube railways, great pro- 
gress has been made towards improving the means of getting 
through and out of the metropolis. The Tramway Bill of the 
London County Council has been pussed in the main, and 
this will enable the Council to greatly extend the tramways 
they now possess, and which they are on the eve of converting 
for electric traction. The forward policy of the Council has 
been checked in more than one instance by the refusal of the 
Metropolitan Borough Councils to give their sanction, and 
this has led to the Council's adoption of the policy of 
making grants for street improvements conditional on consent 
being given for the construction of tramways. Anyone who 
has watched the proceedings before Parliamentary Com- 
mittees knows that about the greatest difficulty a private 
company or individual promoting a tramway scheme has is 
to make terms with the local authorities to get their consent, 
and in nine cases out of ten the local authority manages to 
bleed the promoters pretty well. 

The London County Council has by no means been guilt- 
less of trying to extract its pound of flesh when its consent 
is necessary, and it would seem that some of the new Borough 
Councils have learned something from the larger muni- 
cipality. Perhaps the most glaring instance which has been 
afforded this session of the “bleeding” of a company by 
local authorities is that of the London United Tramways 
Company. This company has had to pay a pretty figure for 
the privilege of running through several of the Surrey towns 
and villages. However, the company has been successful in 
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having several very important extensions authorised, which 
will, no doubt, be a source of profit to it, xs well as an 
immense boon to the people of London. The Bexley Tram- 
ways Company has also been authorised to construct a 
number of lines coming up to the county boundary which 
will eventually connect with the London County Council's 
system. A highly important development is the intention to 
electrify the Metropolitan District Railway and the Metro- 
politan Railway, but the Board of Trade will in all pro- 
bability have to settle the system to be adopted. The 
proposal to construct tramways at Hendon and Finchley was 
thrown out by the Lords. 

Very little has been done in the way of lighting 
for London during the session. The long standing 
dispute as to the lighting of Marylebone has been 
settled by an order being granted to the local council, 
which has made terms with the Metropolitan Electric 
Lighting Company. The Lewisham and District Electric 
Supply Company has secured orders to light both Lewisham 
and Penge. The Metropolitan Electric Supply Company has 
got its Bill through, giving powers with regard to trunk 
mains, and no opposition was offered to the Bill of the 
Notting Hill Electric Light Company for the acquisition of 
lines, &c. 

As was to be expected after the decisions of last session, 
some very important electric power Bills were brought for- 
ward. They were the Caledonian Bill, with a suggested 
area of supply of 1,135 sq. miles; the Clyde Valley Dill 
for 730 sq. miles; the Cleveland and Durham Bill for 520 
sq. miles; the Yorkshire Bill for 1,00 sq. miles; the South 
Yorkshire Bill; the Derbyshire and Nottingham Bill for 
1,570 sq. miles; the Shannon Water-Power Bill, and the 
Loch Leven Water-Power Bill. "The result of. the proceed- 
ings before Committee was, that the Caledonian Dill was 
thrown out, the South Yorkshire Bill was absorbed by 
the Yorkshire Bill promoters, and all the other Dills were 
passed. There was no fight, as in last session, over the 
question of the economy effected by the generation of elec- 
tricity on a large scale and its subsequent distribution, but 
there was just the same opposition from local authorities, 
with the result that, as in the Bill last year, all the big cities 
were successful in getting excluded from the areas scheduled. 

An interesting Bill which passed almost unnoticed is that 
of the Stalybridge, Hyde, Mossley, and Dukinfield Tramways 
and Electricity Board, which is the first attenipt of a 
number of local authorities to co-operate together to supply 
themselves with electric energy. | 

Owing to the new Private Legislation Procedure (Scot- 
land) Act, which provides for local inquiries being held in 
the case of opposed Scotch tramway Bills, the work in the 
committee rooms was considerably lightened this session, 
but in the early part of the year an important decision was 
given by the Chairman of Committees in the case of Paisley 
tramways when he allowed Standing Orders to be dis- 
pensed with, and permitted the Bill to proceed notwith- 
standing that consent of local authorities over two-thirds of 
the route had not been obtained. Some big tramway 
Schemes have been sanctioned. By the passing of the 
South Lancashire Tramway Company's Bill it will 
be possible, when the tramways are constructed and 
joined up to those now existing belonging to the 
company and other people, to go from Manchester to 
Liverpool by tramway. "The Birmingham Tramways Bill is 
interesting, as it is an important step in the direction of 
running all the tramways in that city by electric traction ; 
at, present, there are four different systems of traction. "The 
Dublin Tramways Bill is also interesting inasmuch as the 
tramways concerned in the Bill are all in connection with 
Guinness’s Brewery, and power is taken to use mechanical 
traction. By the West Cumberland Bill 31 miles of tram- 
way will be constructed which will join up several coming 
watering places. The Lowestoft Bill provides for tramways 
to run right through that town and join up with a light 
railway. Bills affecting the tramways in Manchester, 
Blackpool, Tyneside, Gateshead and district, Leeds, Bolton, 
Watford, Sheffield, &c., have also been passed. zu 

On the whole there has been comparatively little conflict 
of expert opinion, but several decisions have been given which 
will probably have a bearing on future Billa. In the early part 
of the session a clause was inserted in the Sheffield Corpora- 


tion Bill giving the Sheffield Gas Company more protection 


with respect to electrolysis than that afforded by the model 
clause of the Board of Trade, and attempts were made to 
get a similar clause inserted with regard to the other Bills, 
The real fight took place on the London United Tramway 
Company's Bill, and a large number of expert witnesses 
were called on either side, their opinions being set forth at 
considerable length in the ELECTRICAL REVIEW at the time. 
In the end the Committee refused to give further protection 
than that afforded by the Board of Trade clause. This 
decision was followed by other committees, and it will pro- 
bably go far to discourage the opposition of gas and water 
companies to tramway schemes. Following on the unfortu- 
nate occurrences at Liverpool when the telephone wires were 
blown down and got entangled with the overhead wires of 
the electric tramways, the National Telephone Company 
brought forward a clause excluding them from any liability 
from any escape of electric current from tramway 
wires, unless it be proved that such escape is due 
to the default of the Telephone Company. This 
clause they got inserted in the Tyneside and several 
other Bills. The only other point of considerable 
importance was that raised by the Lancashire Power Com- 
pany, who objected to the South Lancashire Tramways Com- 
pany being allowed to supply energy in bulk to local 
authorities making application. The Committee passed over 
the objection, and thereby decided that the principle of com- 
petition contained in the Electric Lighting Acts applied to 
power companies equally with ordinary electric lighting 
companies, 


MODERN SYSTEMS FOR SHOP WORK. 
By W. H. BOOTH. 


Nor many years ago the outfit of the English working 
engineer consisted of little else than a pair of calipers and a 
foot rule. The rule was rarely graduated beyond 32nds of 
an inch. Occasionally a short bit of it might contain 
divisions of 4th in., but anything finer than these divisions 
was approximated by the use of terms such as full and 
bare. In spite of this paucity and roughness of measure- 
ment the work done was good. It was sound work, it was 
mechanically good, but it was bad from a manufacturing 
point of view, in that it was not interchangeable and was 
not cheaply manufactured. In this old-fashioned style of 
work no gauges were employed. Pieces were turned as 
nearly to a given size as the calipers could be set to the size 
on arule, and any piece having been turned or bored, the 
piece to fit or to work with it was made by setting the 
calipers to the already machined part, and completing the 
unfinished piece to the calipers with such allowance a8 was 
necessary for oil, &c., such allowance depending upon the 
judgment of the workman. | 

. Workmen then were skilled men. The proportion of 


skilled men is less to-day, but as handicraftsmen there are 


still many left in this country, far more than areto be found, 
say, in America. There are skilled machinists in America, 
men brought up to do fine work with machine tools, but not 
of much account as handieraftemen. An American will 
positively deny that good work can be turned out of many 
of the old-fashioned English shops which we all know to be 
doing good work. These American unbelievers quite over- 
look the fact that they have crossed the Atlantic many times 
in perfect trust of the very British work they affect to con- 
demn, and that sounder work than any to be found elsewhere 
may be seen any day on British ships in New York Harbour. 
It seems to us probable that in so loudly decrying British 
workmanship, Americans have done much to harden the 
hearts of British manufacturing engineers against new 
methods. They know that it is untrue to say British work- 
manship is bad, for to-day there is no work better either in 
material or workmanship, and no American productions 
in engineering come up to it. 

But there are respecta in which the British work is wrong. 
It is not interchangeable, and it costs too much. It might 
be made comparatively interchangeable by using stan 
gauges to which to set calipers, in place of using the common 
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rule and setting to sight. Such a system of standards for 
diameters and lengths of one piece, to which the other piece 
is afterwards made a good fit, will be a step in advance. The 
system of standard gauges, however, does not abolish the 
necessity for judgment in making fits, and is very little less 
costly to carry out; but it helps towards a partial inter- 
changeability, and it was the beginning of system.  Abso- 
lately interchangeable work may be done by making every 
piece to a certain gauge. The gauge for a shaft, or for a 
cylinder, for example, would be made so many thousandths 
of an inch different from the gauge of the bearing or piston, 
and each piece is made as absolutely to its gauge as the skill of 
the workman can make it. The work thus produced will be good, 


and it will be interchangeable, but it will not be by any means 


accurate to gauge, though it will not be so far inaccurate as 
not to be interchangeable. Further, in the endeavour to 
work absolutely to gauge the work will be inordinately 
costly. Work cannot be made to gauge on this system at 
cheap rates. Everyone now knows that accuracy is merely 
a comparative term. No one can work accurately. James 
Watt congratulated himself when he had bored a cylinder 
within about one-sixteenth for fitting his piston block at an 

point, To-day an engineer will work to half a e 
of an inch. Good engineers’ gauges are guaranteed accurate 
to robon (0°0001) of an inch. A fine measuring machine 
will measure to 000001 of an inch, and so we may go on, 
always inaccurate to some extent. As sensible men, we 
recognise that everything is inaccurate. This being so, the 
question then arises, How inaccurate can a machine be 


made and yet be good? This is the crux of the whole 


matter, and it underlies the whole question of manufacturing 
engineering. 

There are those who think that in adopting an absolute 
gauge system they have arrived at the height of mechanical 
perfection. . 

They still labour under the mistaken idea that absolute 
accuracy can be attained, and by striving after the impossible 
they miss the reality. They are at the mercy of as many 
sparate and distinct individual idiosyncrasies as they have 
men in their shops, and their product is inordinately costly. 


Now, what is wanted is a system which, recognising that . 


absolute accuracy cannot be attained, seeks to know how far 
work may be inaccurate, and yet be good work. On this 
basis is founded the limit-gauge system of working. 

A limit gauge is a double gauge. One end is larger than 
the other, Let it be supposed that a number of rods were 
wanted of about 1 in. diameter. The greatest variation 
must not exceed ‘01 in. between the extreme sizes. Then, if 
a double-end caliper gauge be made 80 that one end measures 
995 and the other measures 1:005, and all the rods are 
rejected which will not enter the large end or which will 
D the small end, the remainder will vary by less than 

01 in. 

In workshop practice we find by experience that a certain 
hole can be bored regularly within an accuracy of 0:0015 in. 
and that the shaft to run in it can be turned within 0:0006 
of a fixed size, We find that the biggest shaft is not too 
tight in the smallest holes, nor are the smallest shafts too 
easy a fit in the largest holes, but that all work together, no 
matter how picked at random. They are, in fact, inter- 
changeable. We have, let us say, determined the maximum 
inaccuracy that can be allowed. Such being the case, it is now 
necessary that all work be slightly more accurate than the 
Widest limit, and to secure this end, we now make a double ended 
gauge whose ends are within the limits of allowable error. 
If all our work is such, that one end of that limit gauge will 
80 on, or in, our work and the other end will not so go on, 
or in, then we have produced a shaft, or hole, that is accurate 
Within the limits, 


Let us aim at making a 2-in. shaft. We will have a 


. caliper gauge that has one end 2:0004 of an inch and the 


other end 1°9998. If the 20004 end of the gauge will 
push nicely upon the shaft, we know this is very close to 
2 in. diameter, and the small end of the gauge safeguards 
us against making the shaft too small, because if the small 
end goes on the piece is rejected. 

This is the limit gauge system. By it there is no caliper 
setting, with all its waste of time and doubtful accuracy and 
slip. The fixed gauge, with its stiff section of steel and 

ened faces, has no slip. It is made accurate within a 


fine limit itself, and secures work that is less inaccurate 
than the limits of its own two ends. The skill of the work- 
shop is concentrated once for all in the selection of proper 
limits for the gauges, Then the workmen simply use the 
gauges in place of calipers and rule. They quickly become 
expert in their use, and skilled in finishing work within the 
allowed limits. The work they produce is not only good and 
absolutely interchangeable, but it is also cheap. The system 
is both better and cheaper than either standard or absolute 
gauge systems. Moreover, it is a system that admits of a 
wide application. 

Thus, with the new system of rough turning work, and 
finishing it entirely by grinding, the efficiency of the 
grinding machine will be greatly improved by supplying to 
it roughed-out work fairly accurate. 

To this end there would be limit gauges for ronghing-out 
work. Their range or limit would be less fine than that of a 
finishing gauge. For example, the nominal 2-in. shaft is to 
be roughed out to, say, 2 % in. Then the limit gauge for 
roughing out may vary from 24, in. by 0:004 in. at each 
end, and generally the limit range may be coarser as the 
work is coarser. At every step the principle can be adopted 
with advantage to cheapness and rapidity of production, from 
the smithy, where pieces are forged with something to come 
off, to the grinding room, where finely-ground spindles are 
ground to a fine finish for precision machinery. 

The limit gauge system is a great help to the workman, 
because he can bend all his energies to doing his work, and 
he need not worry over fits. With standard or absolute 
gauges there is always room for a difference of opinion on 
the excellence of a calipered dimension or the fit of a gauge. 
There can be no such questions with limit gauges. One end 
slips over the work. Therefore the work is small enough. 
The other end will not go on the work. Therefore the work 
is large enough. Its size is somewhere between two sizes, 
and somewhere is good work, because the two ends of the 
gauge have been designed to give good results. A work- 
man’s work cannot be questioned. There can be no disputes, 
Half the trouble of piecework is wiped out, for there can be 
no question of fits as in absolute gauging. A rough illustra- 
tion of an interchangeable piece is the common brick. A 
writer points out that any brick in a lot is taken at random 
by the bricklayer and it fits. That is to say, there are no 
bricks so long or so short that the mortar joint does not 
allow for, and bricks may be passed of right size anywhere 
from 8}% to 94 long. It is all a question of degree. The 
limit of a brick gauge might be! in. in inside work, 4 in. in 
facing bricks, perhaps 9 in. in certain tile work. Limits of 
002 in. in loom parts, and 0006 in. in a machine tool, whilst 
yet finer limits are found in scientific instruments, A 
clear understanding should be had between a differ- 
ence and a limit. A difference for fit is the differ- 
ence we choose to make between two pieces that work 
together. Thus we may elect to make a shaft 1 k;th in. less 
than its bearing as provision for oil. This is a difference. 
But we make the shaft, it may be, anywhere from , sth in. 
to roboth in. less than its bearing, instead of exactly 
1b both in., because, in either case, we get practically what 
we aimed at. We then call the limit 0:002 in., and make 
the two ends of the gauge 002 in. different in size. Pieces 
gauged may then vary between themselves by nearly ‘002 in., 
but they will all be practically O1 in. less than their 
bearings. 

Limit gauge working is not bad working. It is rather a 
scientific and artful recognition of a human factor—of the 
impossibility of accuracy—of the certainty of inaccuracy. 
This inaccuracy, being recognised as unavoidable, is kept 
within bounds, and the limit-gauge system stands pre-eminent 
as the means of doing good work both cheaply and inter- 
changeably. 

Properly organised limit gauge working is easily carried 
out. All work being interchangeable, every piece bored to a 
nominal size, will be a driving fit upon a standard hardened 
and ground arbor. Should any piece not be such a fit it is 
evidence that a wrongly bored piece has slipped through by 
error or carelessness. Thus the lathe hand, with his 
standard arbor, becomes an unconscious inspector, and he 
refuses to accept such wrongly bored piece. Thus the 
system is an aid to the early rejection of wasters before 
expense has been incurred upon them. In unorganised 
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shops, labour is often expended on pieces that are faulty, and 
that would be proved faulty by a properly organised system 
of inspection, The best American shops have done well by 
organisation. It remains for British manufacturing engineers 
to superadd the system to the old British qualities of their 
work. Let them stick a bit to their old-fashioned clumsi- 
ness even at the risk of having their productions characterised 
as lumps of pig iron by American critics. 

There is, after all, something in the anvil principle, and an 
American catalogue now before me claims this as a virtue in 
the machines described, and even claims that certain parts 
have been doubled in weight. In fact, Americans are 
finding out that much of the once so plentiful talk about the 
minimum of material scientifically applied was so much 
nonsense, and American products now often closely approxi- 
mate to English in the quality of clumsiness once so 
condemned, and generally the Americans are in advance in 
shop organisation and in machine work whereby production 
is cheapened. It is on these points, and practically these 
alone, that there is large room for improvement in Britain. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THoM»soN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


15,904. “Improvements in telephone selecting devices.“ W. D. WATKINS, 
J. W. BorsrEn, F. L. Naytorn, G. Davies, E. L. CoiyEeLLE and R. A. BEkkY. 
August 6th. (Complete.) 


15,816. “Storage batteries and alarms therefor.” R. M. LLOVD. August 6th. 
(Complete.) 


15,817. Storage battery boxes or jars." R. M. LLOYD. August6th. Com- 
plete.) 


15,818. Storage batteries and insulation thereof." R. M. LLoyp. August 6th. 
(Complete.) 


15,819. “Storage batteries and ventilation thereof.” R. M. LLOYD. August 
6th. (Complete.) 


15,826. "Improvements in armatures for dynamo-electric machines or 
motors." J. B. BLOOD. AugustOth. (Complete.) 


15,893. “ Improvements in or relating to armatures for electric clocks.” W. L. 
Wisk. [The Actiengcsellschaft “ Magneta " (Eleetrisehe Uhren ohne Batterie 
und ohne Contacte), Switzerland.] August 6th. a 


15,845. "Improvements in electric fans and motors therefor.” E. W. Brown. 
August 6th. (Complete.) 

15,876. ‘‘ Improvements in or relating to electrical storage batteries." J. H. 
West. August 7th. 

15,79. “Improvements in subterranean conductorsof electric railways.“ P. 
Grams. August 7th. 


16,880. “Improvements in surface contact electric railways.“ THE BRITISH 
THomson-HovsTon Company, Limiten. (E. M. Hewlett, United States.) 
August 7th. (Complete.) 

15,891. “Improvements in surface contact electric railways.“ THE BRITISH 
THomson-Hovuston Company, LimirEp. (W. B. Potter, United States.) 
August 7th. (Complete.) 

15,882. ‘Improvements in electric brakes.“ THs British THOMSON- 
Hocston Company, LIMITED. (F. E. Case, United States.) August 7th. 
(Complete.) 


15,902, “Electric battery cells, the better construction of, for the removal 
of deposits." A. O. JoN ES. August 7th. 

15,909. “Improvements in and relating to the electrodes of electrical 
accumulators.” R. W. James. (J. J. Heilmann, France. August “th. 
(Complete.) 

15911. “Electric circuit breakers or cut-outs for electric conductors, cables, 
and the like.” G. BELLANGE. August 7th. 


16.916. ‘Improvements in and relating to conduits for electric or other 
cables.“ J. F. Cummincs. August 7th. 


15,918. “ Special method of electrical distribution for traction.“ C. MaRILLIER. 
August 7th.- - 


15,982. “A motive power by gravity and electricity combined.“ R. Warny. 
August 8th. 


15,994. “Improvements in wheel-guards for electrically or mechanically 
propelled tramway vehicles.” J. H. F. BALE. August 8th. 


15,937. “Improvements in wagons for erecting and repairing the overhead 
conductors employed for electric traction.“ 8. RawLiNsoN, W. RAWLINSON and 
J. RawLINson. August 8th. 


15,946. ‘ A rectifier forthe conversion of alternating electric currents to uni- 
direction currents." J. Beacu. August 8th. 


15,905. Improvements in or connected with electric railways and tramways 
on the conduit system.” J. CARPENTER and J. S. CARPENTER. August 9th. 


16,004. "Improvements in conduits for electric cables and the like." J. 
Pract & Sons, Lry., and W. H. Pract. August 9th. 


16,042. Improved e'ectricity meter for current strength." O. Imray. (The 
firm of Hartmann & Braun, Germany.) August 9th. 


16,052. Improvements in an automatic electric-circuit-closing deviec.” 
G, RApr RCH. August Oth. 

16,062. Improvements in electric sparking devices for internal combustion 
engines.“ F. R. SuS and R. Bosch. August 9th. (Complete.) 


16,072. "Improvements in or connected with electric accumulators or storage 
batteries." M. Dasrexinc and A. Branpgs. August 9th. 


16,076. Improvements in trolleys for electric cars.“ W. CLAvTON. August 


16,115. “Improvements relating to electric transformers.” R. Grisson. 
August 10th. 


16,121. Improvements in electricity meters.“ G. HookHam. August 10th. 


16,122. Working zinc and substances containing silicic acid i 
furnaces.” A. DoRSEMAGEN. August 10th. i ini lsst 


16,128. “Improvements in electric accamulator batteries.“ 


A. TRIBE 
August loth. (Complete.) * eee 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 


1889. 


17,262. ‘Arrangement of connections and conductors for raliways 
electricity." G. Winter and E. Futter. Dated August 2th, 1899. Jute 
ways and tramways with overhead or other conductors. Conductors.— The 
conductors and connections are arranged at starting-places, crossings, &c 
which are accessible to the public so that the vehicles are supplied with 
current at a lower tension than on other parts of the line. 4 claims. 

17,510. ''improvements in olectriolty meters." W. C. Johneen and T. J. Marday 
Dated August 2th, 1899. Relates to energy meters.—An integrating meter 
such as is described in Specification No. 12,390, A. D. 1896, is provided with a 
watt-meter and with a switch for closing the pressure circuit of the watt-meter 


only when its pointer ig free to move, in order to reduce the energy used in this 
circuit. 3 claims. 


17,707. "'improvemeats in and relating to electrio Incandescent lamps.” W. i; 
Feeny.  (Algemeine Elektricitats Gesellschaft.) Dated September Ist, 1999. 
Several rods or tubes, or other bodies of material of high resistance at Ordinary 
temperatures are connected in parallel with one another, and the group is con- 
nected in series with iron wire or other resistance sufficient to steady the 
current taken by one rod from A -up;-ly at constant pressure. The laip is 
started by coila heating all the rod. -o that they become conductive, but the 
series resistance tilen keeps the pressure applied to the rods so low that all 
become cold except the hottest one, which becomes incandescent. Whena 
rod is worn out another comes into opersti n, each rod ia the group thus acting 


successively. The rods are fixed so iar apart that one cannot heat another, 
1 claim. 


17,716. ‘‘imprevements in lances for eutting cli (19 : uzant from steotric 
elevator motors and for arrestin fali ef the ear.” J.H. Johnson and W. R. Weekes 
Dated September Ist, 1899. ifts; safety suspending or retaining apparatas —' 
Relates to means il) for automatically or by hand operating a cut-out swi ch in 
an clectric lift when the speed becomes excessive or when the cage is raised too 
high: and ) for arresting the cage by hand or automatically when the lifting- 
rope breaks or when other similar accidents happen. 4 claims. 


17,718. “‘improvements in or connected with variable rate electric meters.” J.G. 
Lorrain. (W. A. Macdonald). Dated September Ist, 1899. Relates to energy 
and quantity meters. 16 claims. 


17,774. "improvements in ammeters.” W. C. Johnson and T. J. Murday. 
Dated September 2nd, 1899. Relates tocurrent meters. 9 claims, 


17,786. “Improvements in eteotris tele apparatus.” §.@. Brows. Dated 
September 2nd, 1809. Relates to translating or receiving telegraph apparatus 


in which the periods of + and — currents received in submarine telegraphy are 
broken up into their initial impulses for retransmission either directly with or 


without curb currents, or by means of a perforated strip, the strip being the 
form in which the message is received. 8 claims. 


17,816. ‘Improvements in direct-acting elostrio generators and ia dien) drives 
electric compressors for air or other gas." J. Atkinson. Dated September 4th, 
1899. Relates to reciprocating electric generators actuated directly by steam 
and other fluid pressure engines, which may also be used reversely as electric: 
ally actuated air and gas compressors. The invention is particularly described 
with reference toan electric generator. 9 claims. 


17,938. ''Eleotro-medioa! appliances." C. J. Marius. Dated September 5th, 
1899. Relates tothe insulating core of a massage roller. 8 claims, 


17,939. "improvements in electric rook drills.” G. Barker. (S. Lesem.) Dated 
Beptember 5th, 1899. Rock drills of the type in which the drill is struck by & 
hammer which is worked by gearing from a rotary electric motor. 8 claims. 


17,963. “‘improved means and appliances connected with air-tight eleotrie are 
lamps." J. J. Rathhone. Dated September 5th, 1899. Aro lamps.—An enolosed 
are solenoid lamp has a vertical tube in the lower part of which a split iron 
socket carrying the lower carbon slides, and the upper part of which is sur- 
rounded by a shunt coil to hold up the socket. The tube and socket are con: 
nected electrically by a tlexible wire or chain or by mercury ; when mercury i$ 
used, the lower part of the socket is made with a small tapered slot to allow 
mercury to enter it, its movements being thus retarded. The tube and coil are 
surrounded by a casing, and the tube supports a glass or other globe, the upper 


end of which carries a collar and a screw plug holding the upper carbon, the 
joints being made air-tight. 2 claims. 


18,006. “improvements In secondary galvanic batteries or acenmulaters.” 
R. H. N. Lucas. Dated September 6th, 1899. Relates to the negatived eleo- 
trodes, and consists in making them of copper, or of an alloy of copper, in the 
form of gauze or of a perforated plate, which is immersed in a dilute acid until 
it has been strongly attacked, after which it is immersed in a strong solution 
of a mercury salt until it is well coated and is then removed, washed, and 
immersed in metallic mercury, or metallic mercury may be rubbed into it. If 
an acid solution of a mercury salt is used, the preliminary acid bath may be dis, 
pensed with. The plate is then formed electrically in a bath of a solution of 
pure zine sulphate, so that metallic zinc is deposited upon it. A lead lug is 
urnt on to the copper plate to serve as a connection. 2 claims. 


18,040. “improvements la or relating to e speaking tube, aed like 
receivers.” H. A. Catmore. Dated cres M 6th, 1290" Ear pieces for tele- 
phone receivers, speaking tubes, and the like are formed in two parts. One 
part fits over the telephone, and has a diaphragm with central opening. The 
other part springs over the edge of the first part, and centrally engages with 
the edge of the opening in the other part, a metal conical piece acting to hold 
the parts rigidly together. 3 claims. 


18,084. “improvements la electric trolley standards.” C. W. 6. Litt. 
Dated September 7th, 1999. Electric railways and tramways with overhead con. 
ductors. To permit the cap of a trolley standard to make a convenient number 
of revolutions in either direction, and to stop any further revolution in order to 
prevent excessive twisting in the cable in the standard one or more loose 
collars o1 rings are provided with projecting stops to engage each other and 


pr stops on the cap and standard. The collars may be variously disposed. 
] claim. 


18,132. “Improvements in elocks, more partioulariy ia electric winding mesha- 
nism therefor.” F. J. Getty. Dated September lat, 1899. Electrio c'ooks; 
maintaining power. A movement controlled by a pendulum is driven by pair 
of weighted ratchet levers bearing pawls, which act on ratchet wheels. The 
levera are alternately lifted by an electro-magnet, having a lever srmatore 
which is connected by alink to & pin engaging on disos on the hubs of Me 
levers. These discs are cams, which alternately maek the ratobet wheels, at 
similarly let fall a circuit-closing arm. The gravity levers are thrown up again 
a pivoted padded stop. 7 claims. 


22,807. “improved manufactare of lead xide and its application to electrical 
storage batteries." Dr. H. Beckmann. Dated November 15th, 1899. Relates to 
the manufacture of lead peroxide, particularly as & coating for the electrodes 5 
storage batteries, and consists in forming the peroxide by using lead as tà 
positive electrode in a solution of free sulphuric acid through which au electric 
current is passed. 3 claims. 
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A NEW THEORY OF BITUMINOUS 
COMBUSTION. 


IN another column will be found an article upon the com- 
bustion of bituminous fuels, that places the subject in an 
entirely fresh light. We believe that this is the first time that 
the trouble and difficulty of burning bituminous coals have 
been attributed to the cause now advanced. Hitherto the 
trouble has been simply assumed to be due to the fact that the 
combustion of bituminousfuels is extended along a considerable 
length, and that the cooling effect of water surfaces prevents 
perfect combustion; but it has never, to our knowledge, 
been pointed out that the volatile constituents of coal, 
gaseous when distilled off, are locked up in a solid form in a 
‘lump of coal. Ina piece of coal there exists solid carbon, solid 
hydrogen, solid nitrogen, and solid oxygen. Prof. Dewar 
has shown how great is the amount of heat required to be 
taken from the so-called permanent gases in order to reduce 
them to the liquid form, and how it is still more difficult 
to render them solid. Yet in a piece of coal there are 
several of the so-called permanent gases reduced to a state 


of apparently stable and permanent solidity. It matters 


nothing that this solidity has been brought about in Nature's 


there the fact is, and the solid 
coal will only dissolve into vapour at the expense of heat, 


laboratory of green leaves ; 


exactly as a lump of ice dissolves to water or to vapour at 
the expense of the heat in surrounding bodies, 

Carbon vapour generates, when completely burned, more 
than 20,000 units of heat per pound. Solid carbon gene- 
rates less than 15,000 units. If, therefore, a piece of solid 
carbon be gasified before combustion, it will absorb nearly 
6,000 heat units per pound in the process, and will, when 
burned as gas, give out over 20,000 units. The net result 
is under 15,000 units. Now carbon can easily be boiled off 
into gas if combined with hydrogen—easily, that is to say, 
Without hydro- 
gen, carbon gasifies at the high temperature of 8,600? C. 
With hydrogen, it gasifies at 1,000? F., or less. Neverthe- 
less it absorbs, or renders latent, the same amount of heat 


80 far a8 regards a moderate temperature. 


in each case, and it can only obtain this heat from an 
outside source, In gas making it obtains it from the retort- 
heating furnace. In the steam boiler it obtains it from the 
incandescent fuel on the grate.  Properly conducted, in 
suitable furnaces, the final heat product is the same, but the 
solid carbon, burning on the grate, is compelled to add 
about 6,000 heat units to each pound of the volatile hydro- 
carbons, in order that these may burn, later on, with an 
increased intensity. Hitherto, careless thinkers have pro- 
nounced the hydro-carbons so difficult of combustion, that 
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it was not worth while attempting to burn them, and their 
deliberate waste has been advocated. It is now clear that 
if the volatile parts of coal could be caused to escape 
entirely unburned, the fuel efficiency might be as low as 
25 per cent., for the volatile hydro-carbons carry with them, 
not merely their own calorific capacity, but also the latent 
heat bestowed upon them by the solid carbon they leave 
burning on the grate. This view enhances the importance 
of completely burning the hydro-carbons. It also puts a 


much more hopeful aspect on the possibility of doing this, 
for it explains why so many well meant efforts have been 


hopelessly wrong. If want of success has plainly been due 
to following wrong methods, the outlook is so much the 
more hopeful than if failure had accompanied correct 
methods. It only remains to follow correct methods for 
success to be assured. 
. In dealing with liquid fuels, perfect combustion has been 
much easier to secure than it has been in the case of solid 
fuels, consisting only partially of volatile hydro-carbons. 
The theory now advanced serves to explain this. Liquid 
hydro-carbons are already well advanced along the path of 
vaporisation, just as ice is a long way advanced towards the 
state of vapour when it has been melted down to the inter- 
mediate state of water. Coal, petroleum, and illuminating 
gas are related to each other much as are ice, water, and 
steam. Judged by its empirical formula, petroleum should not 
have a calorific effect superior to that of coal, such as it pos- 
sesses. The explanation, of course, is that, being already 
liquid, there is so much less heat required to gasify it than 
is the case with solid coal. 

Everything in fuel combustion is’ quite consistent with 
the new theory, which is, based simply on figures obtained by 


chemical and physical experiment. It is a little startling to 


find that average samples of bituminous coals may produce 
barely a fourth of the heat of their combustible constituents 
upon the grate itself. True, nearly half the heat is gene- 
rated by the fixed carbon which burns on the grate, but so 
much of this goes to evaporate the remainder of the fuel, 
that nearly three-fourths of the heat effect of bituminous 
fuel is exerted beyond the surface of the fuel on the grate. 
Some long-flaming coals there are whose flame extends 90 ft. 
from the fire; these are the coals that make most smoke 


under unfavourable conditions. The drier shorter flaming 


coals will complete their combustion in much less space. 
High temperature in all is essential. 


- Trade Unionism and British Industries.—Benjamin 
Taylor, who insists that British trade and industry are not 
in the parlous state that many writers describe, admite in an 
article in the August North American. Review (New York) 
that British trade is crippled by trade unionism, “ which 
enhances the cost of production by restricting the output.” 
He says :—'* The British trade union is an organisation for 
the restraint of labour and the manacling of capital. If 
American manufacturers are enabled to undersell their 
British rivals in some of their pet industries, it is not 
because the American workman is a better craftsman than 
the British, but because Le is an unfettered producer. That 
is to say, American labour is more productive than British. 
The great object in American production is the Raving of 
labour. The greet object in British trade union production 
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8 the dissipation of labour—which is waste, This is the 
central idea of the * machine question" among the engineers 
of the eight-hour-day movement, of the miners’ weekly idle 
day. The less each man does for his wages, the more will 
there be for other men to do for the same wages—so they 
foolishly think, as if there were a common wage fund into 
which every man can dip, share and share alike with his 
neighbour. This is why all labour-saving machinery is still 
hated by British working men, almost as much as it was in 
the days of the Luddites. Men do not smash machine tools 
nowadays, it is true; but they manage to get the minimum 
of work out of them, and to extract the maximum pay for 
attending to them. And that is why it has been computed 
that, if the numerals 1 to 1} be taken as representing the 
producing capacity of the British workman, 2} must be 
taken as representing the producing capacity (not the 
technical skill) of the American workman. The 
objects of the British trade unionist are—to equalise 
the wage of the mediocre or inferior and the capable 
workman; to restrict the amount of work done by each 
workman, so that there may be fewer unemployed; to re- 
strict the total output, so that prices, and consequently 
wages, may not be borne down by the over-supply. In 
carryiug out these objects, then, the British trade unions are 
neither more nor less than organisations for the restraint of 
labour and the curtailment of production.” 


The Belleville Trials,—On Saturday last the report 
upon the trials of the Minerva and Hyacinth was published. 
When the trials had been made, we read an article in the 
Times which practically awarded the palm to the Hyacinth 
with Belleville boilers. It appears, however, that the results 
were very much the other way. On the race home from 
Gibraltar the Hyacinth burned about 25 per cent. more coal 
than the Minerva, She also used up all her emergency water 
and kept her evaporators going all the time. The emer- 
gency fresh water reserve was 140 tons. The Belleville 
boilers, in fact, leaked badly. One of them, No. 10, 
indulged in the customary bye-play of bursting a tube and 
scalding a mere man, but he was, we believe, only a commoti 
stoker, and not a Vice-Admiral or a First Lord, so that 
was no matter. It would have been a sad thing to have 
scalded the President of the Boiler Committee. The sting 
of the report comes in its tail, which holds a three-page list 
of the defects of the Hyarinth’s boilers. These defects are 
placed under the heads of “curved upwards,” “sagged,” “feed 
collectors’ junction box doors leaking.” They are a formid- 
able array, and point to over-heated tubes, and generally to 
the total unsuitability of the Belleville boiler for serious 
work. The whole business has been a blunder from the 
first. It has degenerated into a farce. Whether it will 
attain the magnitude of a crime must depend upon whether 
those responsible can bamboozle the Admiralty in the future 
as in the past. Everything points to à strong effort te 
bolster up this wretched Belleville business. The country 
will be wanting some explanation. 


Ah Sin or Mac ?—They are an enterprising and pro- 
gressive people in Dunedin, and do things well at times. It 
was in Dunedin that an ingenious Ah Sin—there are ma} 
Chinese about the Otago diggings—once made à famous 
attempt to break through the Scottish “ring.” A contract 
was advertised by a Town Council, and when all the tenders 
came in, the lowest—from one Alexander Macfarlane— Was 
selected, and the would-be contractor written to and invited 
to call and sign the necessary papers. At the appointed 
time a bland Chinaman appeared and answered to the name. 
* But, look ye here, mon," said the surprised head of the 
Council, yer name’s no’ Alexander Macfarlane, surely ? 
* Allitee," said the Celestial, “me savee this pidgin— 
supposee no gottee name belong Mac, no gettee et 
tlact ! "— M.A.P. | 
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SOUTHPORT ELECTRIC CARS. 


Tux cars for the new electric system of the Southport Tram- 
ways Company, which were manufactured complete by the 
Brush Electrical Engineering Company, Limited, are of the 
four-wheel top-seated type with reversed staircases, and 
screens in front to protect the driver, seating 22 inside and 
34 outside. They are handsomely fitted up inside, with 
millboard roof painted white and picked out in gold. Swing 
ventilators are fixed at the sides over the windows, and 
cushion seats and roller blinds are provided. 

The motors used 
areofaspecial kind, 
and have been de- 
signed to the re- 
quirements of Mr. 
Raworth (the chair- 
man of the tramway 
company) to meet 
the case of a tram- 
car running on a 
perfectly flat line, 
and fitted with roller 
bearings. It is con- 
fidently expected 
that the combina- 
tion of the roller 
bearings with the 
special motors will 
reduce the amount 
of energy per car- 
mile to something 
like one-half the 
amount that is used 
on other lines. 

The controllers are 
of the series-parallel 
type with an 
electrical emergency 


stop. By means of 
: this brake the car can be pulled up in less than one-half of its 


length. 

A further speciality is the construction of the trolley heads. 
These are made of aluminium, which being so much lighter 
than gun-metal, allows the trolley poles to be of more slender 
dimensions and enables surer contact to be made with the 
trolley wire. 

The trucks are of the standard four-wheeled pattern 


adopted by the Brush Company, who are proud of the fact 


that they now produce trucks to fill every possible require- 
ment of tramways, light railways and heavy railways of a 
design and excellence second to none, and that they are the 
only firm in this country who manufacture complete electric 
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DISCHARGING TORPEDOES BY 
ELECTRICITY. 


TORPEDOES are launched, as a rule, from tubes which are 
very much in the nature of a gun, the torpedo being 
ejected either by air pressure or a small charge of 
powder in the rear of the tube. The torpedo as 
it leaves the tube has its air lever thrown back 
by a projection against which the lever strikes as 
the torpedo passes; this admits air to the engine, but not 
at full pressure. There is a second lever, known as the 
“water tripper,” and it isnot until this is thrown back by 
the friction of the water that the engines are working at full 
speed ; thus the sudden strain that would be brought upon 
them by the rapidly revolving screws being plunged into the 
water is avoided. The screws are only revolving at a very 
moderate speed during the interval between leaving the tube 
and entering the water. TEN ur | 

The impulse is “ fired” by electricity from the conning 
tower, where the director, which bears the same relation to 
à torpedo tube that the sights do to a gun, is placed. 

The director consists of a graduated arc upon which 
moves an arm pivoted at the centre of the arc; this arm 


ELECTRIC TRAMCAR FOR SOUTHPORT. 


represents the torpedo tube in miniature and is aimed at the 
object, its position either before or abaft the beam being 
passed by telephone or voice-pipe down to the tube, which is 
laid accordingly by the crew attending it. 

Now, in directing the course of a torpedo, the speed and 
direction of the enemy must be taken into account, and 
allowance must be made accordingly ; thus, if the enemy i8 
passing at the rate of ten knots on a course parallel to that 
of the attacking ship, which we will suppose is going at the 
rate of five knots in the opposite direction, it is obvious 
that the combination of speeds will make the enemy’s 
apparent rate of approach greater than it really is, for her 

2E motion in relation 
x3 to. the attacking 
ship wil be 15 
knots. In gunnery 
this apparent speed 
becomes real, be- 
cause the projectile 
in its course through 
the air, retaining 
practically all of the 
lateral motion it 
derived from the 
ship, stillapproaches 
its target laterally 
at the rate of five 
knots, whereas in 
the case of the tor- 
pedo moving 
through a much 
denser medium the 
lateral motion is 
lost almost directly 
it enters the water, 
consequently only 
the enemy’s speed 
must be taken into 
account, Suppose 
then that our tor- 
pedo is set to go at 
the rate of 20 knots, its speed being double that of the enemy’s 
ship, in order to score a hit we shall have to direct our 
torpedo to the point to which the enemy will have advanced 
when the torpedo has covered the distance between the two 
courses. 

The present case is a simple one, and involves the solution 
of aright angled triangle in which the two containing sides 
are respectively represented by the course of the enemy, and 
the direction of the torpedo ; these two directions will be 
represented in length by a proportion of 10 to 20, which 
gives us an angle of 30? between the hypotenuse and the 
torpedo’s course. Thus when the enemy bears 30? before 
the beam, in order to score a hit, the torpedo must be fired 
directly on the beam. Where the courses are not parallel, 
however, the case becomes more complicated, and the triangle 
ceases to beright angled. 

For the purpose of quickly solving such a triangle the 
director is designed ; it consists of three sliding bars, upon one 
of which the enemy's speed is represented by a graduated scale 
(see fig. 1). The second bar is graduated to represent the speed 
of the torpedo, and the relations of one to the other are made 
by sliding out a bar upon which sighting pieces are fixed, 
and which takes the place of our original hypotenuse. 'These 
bars are pivoted freely upon one another, and that which 
represents the hypotenuse can be extended at will In this 
manner, a triangle is formed, the nature of which is 
determined by placing the enemy’s bar in a direction 
identical with his actual course, and the torpedo bar in the 
position from which it is intended to fire the torpedo, the 
sights upon the third bar will then show the line which the 
enemy must cross at the instant of firing. The director is 
placed in the conning tower, and therefore the operator is at 
some distance from the tube he is working, consequently the 
use of electricity becomes the most effective means of 
discharging the torpedo at the instant when the sights 
indicate that the right position has been attained. 

If the torpedo is to be fired by air pressure, upon the key 
being pressed an air valve is thrown open, which admits a 
large volume of air at high pressure into the chamber of the 
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tube to the rear of the torpedo. The accompanying diagram 
(fig. 2) shows how this is effected. r is the firing key, which 
completing the circuit from the battery A to earth, excites the 
electro-magnet x, and thus, attracting the soft iron armature C, 
releases a spherical weight w. This weight is attached by 
an arm to the rod R R, and falling outward causes this rod 
to revolve in its bearin „carrying with it a cam (not shown 
in the figure), which, s..iking against the valve, depresses it 
and so admits the air which discharges the torpedo. G is a 
1,000-ohm galvanometer, which may be switched into the 
circuit just before firing, in order to ascertain that all the 
connections are in working order, and that the circuit is 
complete; its high resistance obviates the possibility of 
accidentally firing the tube while testing the circuit. When 


Fia. 1. 


using powder-impulse instead of air,exactly the same action 
takes place, but the air being turned off, no result follows 
the opening of the valve. In this case the weight, in 
falling, makes contact in a second and quite independent 
circuit, which ignites the charge by means of a fuse. 

In order to trace this second circuit, we must imagine 
the weight to have fallen, when contact will have been 
made between the groups of contact pieces K. 


Main-Circuit.—a, Battery: a, Galvanometer; r, Firing key: u, Electro- - 
magnetic release ; c, Armature. 


Local cfreuit.—B5, Fuse battery; k, Contact pieces; J, Junction box; 
; 2, Fused cartridge chambers; R R, Safety rod. 


Fig. 2. 


We will trace it from each pole of the battery B to earth. 

Starting from the negative pole, we come to the first 
contact, which is found by the piece on the rod bridging 
the space between the two right-hand lower contacts. 
This completes the circuit to J, which is a small junction 
box. From J the current passes into a flexible lead, which 
is brought through z, the cartridge chamber, to the fuse; 
crossing the platinum bridge of the fuse, it goes to earth in 
the cartridge case, which, being made of bruss, is in metallic 
contact with the tube. 

From the positive pole the current passing the left-hand 
contact group goes to earth in the tube again. We have 
now to examine the safety arrangements, 

A torpedo is discharged from very near the waterline, and 
therefore it is necessary to have large torpedo ports in order 


to prevent water entering the tube in rough weather ; if, by 
some mischance, this port were forgotten in war time, and the 
torpedo were fired, the consequences would be most disastrous ; 
in fact, the torpedo would probably explode in the tube and 
blow it to pieces, disabling the ship instantly. To avoid 
this, means must be provided which make it impossible to 
fire with the port shut, or even unless the port is fully open, 
and this will be effected by making it impossible for the 
weight to fall when the port is in any position other than 
wide open. 

The rod, R R, therefore, terminates in a clutch, which fits 
into a bar capable of becoming disengaged by levers, which 
move with the port as it opens, and upon the order 
“ stand by," the torpedo tube’s crew, lifting the port with 
tackles, thereby throw the clutch out of gear, leaving R R 
free to revolve in its bearings with the dropping of the 
weight w. 

The rear end of the tube is fitted with a hinged water- 
tight door, closed with butterfly nuts after the torpedo has 
been inserted. If powder impulse is to be used, a cap is 
screwed off its place in the centre, and the cartridge 
chamber z is substituted; the flexible lead is then joined up 
to the junction box J, and the word “ ready" is passed up 
to the conning tower. 

Should the magnet fail to release the weight, one of the 
crew standing by, upon hearing the word fire as the key is 
pressed, lifts tlie armature, and thus fires the torpedo. 


WATER SUPPLY FOR POWER STATIONS. 


Nor any too soon our contemporary, the  Zngineer, has 


pointed out how common it is to erect power stations with- . 


out first giving proper attention to the water supply. The 
recent transfer from Camberwell to Greenwich of their in- 
tended large power station, by the London County Council, 
isa case in point. The only water supply available at Cam- 
berwell, apart from the extravagantly costly and hazardous 
dribble of the water company, is that from the superficial 
gravel beds or from thechalk below. The gravel water lies 
about 20 ft. below the surface, and is not plentiful. The chalk 
supply is perhaps 70 ft. below the surface, and, for London, 
is fairly plentiful, but is in all probability not 
nearly equal to the demand that would be made. 
For each 1,000 H.P. in a tramway power house it 
is hardly likely that a less supply than 3,000 gallons 
per hour would be needed for steam purposes alone, while for 
condensing purposes the amount would be 75,000 gallons per 
1,000 H. p. per hour, unless, indeed, very commodious water- 
cooling apparatus was provided, when possibly the total water 
supply would be under 3,000 gallons per hour per 1,000 H.P. 
But we believe the expense of water cooling had decided the 
Council to employ high pressure, i. e., non-condensing engines. 
Now, if there is one place above another where condensing 
will pay handsomely, it is in a tramway power station. 
Given steam at 150 lbs. pressure absolute and a cut-off at 
an eighth of the stroke, the net forward pressure non- 
condensing will be about 42 lbs. 

Assume, however, a full load expansion of only four times; 
then the mean pressure is about 72 lbs. As the load factor 
is hardly likely to exceed 70 per cent., there remains an 
average mean pressure of about 50 lbs., so that the addition 
of a 12-lb. vacuum represents a very large percentage of 
saving. Many men who are responsible for the design of 
electric stations appear to have read in some text book that 
with modern high pressures the value of condensing is much 
diminished. Apparently they entirely fail to grasp the con- 
ditions that surround the average tramway power station, 
especially with compound engines. 

In the first place, the compound engine seta a limit on the 
admission of steam, and compels an expansion at least 
fourfold in ordinary conditions and with customary engine 
proportions, This cuts down the mean effective pressure 
very considerably. 

Secondly, the load factor of a tramway station is so 
small that the mean pressure is often reduced by half, 
two-thirds, or even in some existing systems more than 
four-fifths of the full load mean pressure, With such 
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conditions the relative value of a vacuum of 12 lbs. 
is very great. It will always pay to employ cool- 
ing towers for cooling the water for condensing in 
preference to throwing high-pressure steam into the air 


uncondensed, but it is, of course, far better to fix upon a site 


for a station where water is easily obtained in large quantity, 
such as by a river or canal. Our contemporary suggests 
that the case with which ships obtain water for condensing 
purposes may have something to do with the extraordinary 
neglect of this, one of the first requisites of a power station. 
But this can hardly be the case, and we can but attribute the 
fact to the extraordinary indifference of many electrical 
engineers to well established facts. High pressure working 
and cold feed water are some among the many faults that steam 
engineers lay to the charge of electricians, who are, they 


say, responsible for a backwardation of 50 years in 


all that relates to good practice. 

We have seen boiler houses built within the past few 
years that fall far short of sound engineering. High pres- 
sure steam ought to show economy, but with high pressure 
ought to go the ability to control it and to understand it, 
otherwise no benefit, but only loss, can follow. 

It is at least satisfactory to find that the bad practice 
proposed by the London County Council has been nipped in 
the bud before it was too late. 


REVIEWS. 


By F. B. Crocker. Vol. II.— Dis- 


Electric LInghting. 
E. & F. N. Spon, Ltd. 


tributing system and lamps. 
1901. Price 128. 6d. 


This volume covers all parts of electric lighting systems 
outside of the generating plant already dealt with in Vol. I. 
It may, from the reader’s point of view, be divided into six 
sections, dealing respectively with conductors, distribution 
generally, and networks; alternating current systems and 
transformers ; mains, or methods of erecting overhead con- 
ductors, and laying underground mains; the arc and arc 
lamps ; wiring and incandescent lamps ; and last, supply or 
integrating meters. Like the preceding volume, the general 
character of the apparatus treated has relation to the types 
and forms most commonly met with in the United States. 
This is hardly an objection in the present day, when the 
American invasion is the common subject of talk, and of articles 
inthe Press. The student and engineer will be none the worse 
for a little acquaintance with the manner in which things are 
done across the Atlantic, and if such a book as this tends to 
break down some of the insularity with which we are some- 
times twitted, so much the better. That much of the 
practical matter cannot be directly applied in an English 
central station, or that the mains are not usually laid ip 
wooden pipes or Edison tubes may deter some from adding 
the book before us to their library, but Prof. Crocker seems 
to have recognised this by limiting his practical descrip- 
tions to a few pages (pp. 262 to 296), while the theoretical 
principles of design are fully gone into. To say that cast- 
Iron pipes have no great advantages over wrought-iron 
may be true in the author's country, but it is hardly so 
here, while to give the Edison system some six pages 
and to deal with the Crompton, Kennedy, and Callender's 
systems in a couple of pages, and omit the 
B. I. W. solid system, distinctly marks the book as American. 
The Ferranti solid main is described as if it were still in use. 
In dealing with ventilation of conduit systems, no mention 
is made of inlet ventilators on the street level, or posts, 
although the up-cast connection to lamp columns is illus- 
trated. Similarly, the transformers described are those in 
use in the States, The Ferranti rectifier is mentioned on 
P. 217, but i8 passed over in a few lines, while a terrible 
example of a “constant current transformer” (something 
like the 18231 pattern of Ferranti C. C. transformer) is shown 
on p. 172. The Stillwell regulator appears on p. 197. It 
18 & pity that the current pattern of Ferranti rectifier, con- 
stant current series transformer, oil-break fuse, and Cowan 
and Still’s booster or regulator were not included, as these 


represent the most advanced and simplest forms of the 
respective apparatus. 

The book generally follows the lines of A. V. Abbott's 
well known and elaborate treatise on the Electrical Trans- 
mission of Energy,” and many of the diagrams in the earlier 
pages are similar, but the explanations are given in greater 
detail, and in some cases are more readily followed. The 
principles of distribution are so well stated that we can 
recommend this work to the student who may have to design 
networks in later ycars. The arrangements of tapering 
and conical conductors, methods of feeding at similar or 
opposite ends, feeder regulation, three-wire balancing, and 
the like, are among the questions most thoroughly considered. 
In general, we have found that if descriptions of apparatus 
or plant are desired, the best explanations are to be found in 
English works, On the other hand, one is well served by 
American writers when principles or theoretical discussions 
are sought, and in this respect the book before us is 
excellent. | 

The section on the arc should be supplemented by a sum- 
mary of Mrs. Ayrton's and Mr. Duddell's work. As it 
stands it represents the views held prior to the investigations 
which have attracted so much attention in the last two or 
three years. The arc lamps described are of patterns little 
known in this country: probably the student would find 
Maycock serve his purpose better than Chapter XV., to say 
nothing of the voluminous matter which is available from 
the pen of Dr. S. P. Thompson. Street arc lamps in this 
country would not be tolerated on wooden masts with 
lowering ropes; here again the book has nothing to tell 
English engineers, nor is the practice in this country as 
regards interior wiring quite the same as Prof. Crocker gives. 
In the chapter on “ Meters the Edison chemical, Thomson 
recording wattmeter,” Shallenberger, Westinghouse, Duncan, 
Gutmann, Marks, Ferranti and Aron types are described 
at varying length, nothing being said about the Hümmel 
or Hookham motor meters or the Brillié and others of quasi- 
motor types. 'The rules of the National Board of Fire 
Underwriters take the place of those of the Institution of 
Electrical Engineers or the Phoenix Fire Office, which would 
be found at the end of an English work of the kind. 

Altogether, Prof. Crocker has produced a useful book for 
those who wish to make themselves acquainted with current 
American practice. Many points were noted for comment 
about which we have said nothing, as to refer to them would 
lead to a dissertation upon the divergence of American from 
English lines of thought and action. But read in conjunction 
with some of the better known and more commonly used 
works of home origin, this book is sure to prove useful and 
instructive, being especially so in connection with direct 
current three-wire distribution and the principles of alter- 
nating single and polyphase transmission. 
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Archives of the Kontyen Ray. Vol. V., Nos. 1 and 2. 


These two numbers contain many valuable papers read. 
before the Röntgen Society, a number of excellent reproduc- 
tions of Róntgen photographs, and other matters of interest 
to students of the X ray. "The presidential addresses of 
Mr. Wilson Noble and Dr. Macintyre give excellent sum- 
maries of the state of the science and its practical develop- 
ments at the dates on which they were delivered. Mr. Noble 
emphasises the necessity of using soft tubes for obtaining 
photographs of the thicker parts of the body. The soft 
tubes produce a greater contrast between bone and muscle, 
and this is especially necessary where the thickness of the 
latter exceeds that of the former. The exposures with soft 
tubes are, unfortunately, longer, but this Mr. Noble thinks 


. may be got over in the future by devising tubes which will 


stand larger currents. Dr. Macintyre's address deals very 
fully both with recent apparatus and scientific developments, 
The most remarkable new generator of current for X ray 
tubes appears to be Prof. Trowbridge’s high-pressure 
secondary battery. With this battery, currents at a 
pressure of 10,000 volts can be generated directly, and 
this pressure has been found to be amply sufficient to 
get the maximum effect from X ray tubes. The current in 
the tube was found to be exceedingly small—less than 10 
milliamperes, 
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. It appears still to be the opinion of certain authorities 
than neither medicine nor surgery has derived any great 
advantage from the discovery of the Rontgen rays. 
In the face of some of the results mentioned by Dr. 
Macintyre, this pessimistic view cannot much longer 
be held; for example, he says that Leonard, of 
Philadelphia, affirms that not only can calculi in the 
kidneys be detected by the X rays, but that where 
a negative result on the photographic plate has been 
obtained, no stone is present, Röntgen rays have 
proved of great use in the larger military hospitals in 
South Africa, but of little use within or near the fighting 
line; the failure in the latter case being no doubt due to the 
delicacy of the apparatus and the cumbrous character of the 
generators of electricity. 

Drs. Wolfenden and Forbes-Ross describe a number of 
careful experiments which they have made to ascertain the 
effect of X rays on micro-organisms, Contrary to what has 
previously been asserted, they found that the X rays stimu- 
lated the growth of these organisms. The fermentation of 
yeast was stimulated by the X rays, a circumstance which 
deserves the attention of brewers. 

Mr. Wimshurst describes the work he has gone through 
in the last 20 years towards perfecting the influence 
machine. His paper shows that he has worked indefatigably 
to give practical form to the type of machine associated with 
his name, but he characteristically ignores the work of his 
predecessors in this field, who anticipated a great deal of 
what he has done. 

Mr. Mackenzie Davidson describes his excellent stereo- 
scopic fluoroscope and rotary mercury break, but as these 
have already been more than once noticed in the ELECTRICAL 
REVIEw, further notice here is unnecessary. 

Dr. Delpratt Harris describes a self-heating focus tube in 


which the cathode rays from the back of the aluminium disc . 


are utilised to heat the surrounding glass, and keep the tube 
soft. A new X-ray photograph film by Mr. Chisholm 
Williams consiste of a double emulsion film, which is strong 
enough to bear handling without a glass or celluloid plate. 
There are several other valuable papers, which well deserve 
attention from those interested in the special branches with 
which they deal, but which want of space compels us to 
ignore, 


FURNACE TEMPERATURES. 
By W. H. BOOTH. 


I nave already advanced in previous numbers of the 
ELECTRICAL. Review, as an argument in favour of the 
necessity of refractory furnaces for bituminous fuels, that 
only a proportion of the total calorific capacity of a 
bituminous coal is generated on the grate, and therefore the 


fuel which burns on the grate is debited, not only with its 


own combustion, but also with the splitting up of the hydro- 
carbons and other volatiles, and the raising of them to such 
temperatures as will enable them to burn ata second zone of 
combustion. It is difficult to gain acceptance of these 
views, and it is certain that furnace and boiler designers 
have not, as a rule, even recognised the facts that give rise 
to them. Perhaps one of the best arguments will be to take 
the case of some actual fuel, calculate its various calorific 
capacities, and follow its combustion throughout. 


An average of 15 analyses of Newcastle coal gives the 
following figures :— 


Fixed carbon , . 48°84 per cent. 
Volatile carbon m .. 33°29 93 
Hydrogen e .. 531 i 
Oxygen Bus m .. 569 " 
Nitrogen ... or E we 135 " 
Sulphur... dus % gen 1°24 4 
Ash. d d im. 877 


15,202 B. Ih. U. 


The calorific capacity of amorphous carbon is about 
14.647 B. Th. U. per lb., therefore the capacity of tl e 
‘48°84 per cent. of fixed carbon in the above samples must 
be 7,150 B. Th. U. Now, so far as regards the fire upon tke 
grate, these 7,150 heat units are all we have to work with. 


Calorific capacity. $ 


By their means we have to split up the hydro-carbons, or 


rather we have to draw on them for the heat which becomes 
latent in converting the solid coal to gaseous hydro-carbon. 
Moreover, a piece of coal is all solid, and, excepting the ash, 
it all becomes gaseous. Therefore, subtracting for cinders 
3°77 per cent., there remains 47:4 per cent. of volatile solid 


matter which ultimately passes off in a gaseous state. The 


customary allowance of air is about 18 lbs. per pound of coal. 
This also must be heated up to the general temperature by 
the heat developed on the grate by the fixed carbon only. 


The theoretical flame temperature of carbon, when burned in 


an exact sufficiency of air (i. e., 114 lbs. per pound), is 4,892? F. 
We can readily calculate the net temperature of all the pro- 


ducts in the usual manner, though the result will be approxi- 


mate only. We may assume 1 Ib. of coal, and we will add 
the customary 18 Ibs. of air, so as to produce a final 19 Ibs. 
of total furrace products. As the temperature of com- 
bustion of carbon in air is 4,892?, when using 11:6 times 
its weight of air, the temperature with 18 Ibs. of air will be 


i x 4,892? = 3,245? F. But with the heat produced 


by 48°84 per cent. of the coal, we have to carry the further 
load of volatile fuel and inert ash that is not burned on the 
grate, together with its similar proportion of excess of air. 
The temperature of 3,245? x 4884 = 1,584°, and this is 
the maximum temperature of the products of combustion, 
assuming that they escape uncooled. This is, a maximum 
figure, because whereas the temperature of combustion in air, 
namely, 4,892°, is that due toa minimum of air, the reduced 
temperature involved by the use of excess of air, a8 above 
calculated, is really too great in part proportion as the 
specific heat of nitrogen is greater than that of carbonic 
acid; nitrogen, of course, forms by far the greater pro- 
portion of the furnace products, and it has a specific heat of 
0:244, as compared with carbonic acid, 0:217. Steam, algo, 
which is formed on the grate and does ita share in reducing 
the temperature, bas the high specific heat of 07180, any 
free hydrogen that may escape has 3:410, and the hydro- 
carbons have also very high specific heats; for example, 
Olefiant gas, 0-418 ; Marsh gas, 0593. 

It is thus clear that the temperature of the gases, as they 
flow to the bridge, is quite low, and so far no deduction bas 
been suggested for the vaporisation of fully half the solid 
fuel into the gaseous form. What, in fact, is the effect of 
the latent heat of evaporating carbon, hydrogen, oxygen, 
from the solid ?—for this is really what happens when bitu- 
minous coal is burned. | 

To evaporate carbon requires 5,817 British thermal unite 
per lb., this being the difference between the calorific 
capacity of carbon burned to its monoxide, and of this 
monoxide burned to dioxide respectively. Hydrogen and 
oxygen combined require 11,000 heat unite per lb. of 
hydrogen to raise them from the solid to the gaseous state. 

Let the figure of 7,000* units of latent heat per Ib. be 
assumed for the whole of the volatile constituents of coal, 
that is to say, for all that part which does not burn directly 
on the grate. This proportion was found above to be 174 
per cent. of the whole, so that, per lb. of fuel, 3,318 heat 
units (474 x 7,000) must disappear in evaporating thé 


* 


volatile carbon, the oxygen, hydrogen and other gases which 


exist in solid form in coal. 
But we have already found that the total heat generated 
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* Possibly the figure of 7,000 may be too high, except for the 
carbon and hydrogen compounds. The value for carbon is as above, 
about 6,000, as evidenced by the difference between the heat pro- 
duced by burning carbon to its first oxide, and then again to its 
second oxide. That for hydrogen must be over 7,300, but the 
values for oxygen and nitrogen are low. Lechatelier determined 
the molecular specific heats of the elements as 6°65 + «f, where a 
is the constant, and ¢ is the absolute temperature at which the 
measurement is taken. d was given by him as 0 001 for a coneider- 
able number, but he gave values for a = 0:008, and there is ample 
proof in Berthelot's great work that at high temperatures the 


Specific heats of some substances may be double and treble the 


customary figure of 6:65. As the distillation of coal in a furnace 18 
desired to be effected at at least 1,000? or 1,500? F. (say 800° C. to 
1,100° C.), the specific heats will be something higher than 665. 
Much, of course, will depend upon the analysis of the coal, bat it 
should be noted that the better the coal, that is, the less oxygen and 
nitrogen it may contain, the greater is likely to be its latent heat 
of evaporation, and the denser will be its smoke, for it will be more 
ditlicult to consume it perfectly under faulty conditions. 


ec 9 tm 


bit ois CE oe oy 


See a a ee 


vol. 49. No. 1,240, August 30, 1901.] 


THE ELECTRICAL REVIEW. 


839 


pase 50 00 numum m  — ——————————!À———À———————————————— 1 |IEOOl«l|!jOUUOCOIDDDTLIÍIT]IOJOoOLITRIIIGÉIBSÉIREEQRLÉSZEEIRETZRITEEIEETISILELECELTEELELEIZLLELEELSEELEZLEEELLE£LDÉTLLEZLE 


by the 48°84 per cent. of fixed carbon produces 7,150 heat 
units. The difference between the heat generated by the 
fixed carbon and that absorbed by the volatile hydro-carbons 
of these particular Newcastle coals is thus only 3,832 units. 
This is all the heat that remains available for raising the 
temperature. i 

Now we have found an ultimate temperature of 1,584° 
when not allowing for the latent heat of gasification. We 
must correct this. It is less in the ratio of 8,832 : 7,150, 
or 849°. That is to say, if bituminous coal be burned on a 

and those parts of the coal which volatilise and burn 
as fame be gathered unburned, the temperature of the whole 
production of the furnace, including 18 lbs. of air per pound 
of fuel, would only be 849°, or considerably less than that 
necessary for ignition. 

In the first place, this tells us that it is of the first 
importance to diminish the supply of air to a minimum. 
By passing only half the air through the grate and adding 
the remainder as required to the evolved gases at a subse- 
quent point, we can at once practically secure double the 
above temperature, or, say, 1,600°, a temperature. at which 
ignition is possible. Moreover, even 9 lbs, of air is 35 per 
cent. in excess of the allowance necessary to burn the fixed 
carbon ofa pound of bituminous coal, so that it would be 
liberal practice to pass only half the total air through the 
grate, Some of the heat developed on the grate is at once 
radiated to the boiler surfaces ; hence my constant conten- 
tion that furnaces should be lined wholly or partially with 
refractory material, in order to conserve the necessary 
temperature. 

It must not, again, be overlooked that some of the 
evolved hydro-carbons do burn on the grate and at the fire 
surface. In fact, they commence to burn at once and con- 
tinue to burn to the end so long as conditions are main- 
tained favourable to continnous combustion. 

Rankine’s estimate of air, as found in ordinary practice, 
was 25 lbs, per pound of fuel. The so-called chemical mini- 
mum is 114 lbs. I have assumed 18 lbs. as good practice, 
but as low or lower than 15 Ibs. has been recorded by Mr. 
Michael Longridge. 

If, however, we pass 9 lbs. of air through the grate and, 
say, a further 6 Ibs. over the grate in fine streams to assist 
the combustion of the hydro-carbons, and take care that we 
do not abstract heat faster than it is gencrated by the 
burning gases, we ought to be able to secure perfect com- 
bastion with less than 18 lbs. of air per pound of coal. There 
is no known reason why we should not. The impossibility 
of smokeless combustion has been widely and influentially 
urged, but never so much as by those engineers who cram their 
heating surfaces right upon the fire and never trouble their 
brains to inquire why it is that, a thermometer shows the 
same continuous reading of 32? F. in a vessel of melting ice 
with a flame under it until all the ice is melted. A piece of 


coal, like a piece of ice, is simply so much solidified gas, and- 


absorbs heat greedily while vaporising, and it cannot be 


burned, like so much solid carbon, but must have length and 


space in which to mix and combine with the oxygen of the 
air. The following figures, based on Berthelot’s investiga- 
tions, will be useful in this connection, for they show the 
enormous differences which exist between matter in its 
several states, Carbon, existing as it does free in nature in 
at least three solid allotropic modifications, is a peculiarly 
interesting example. We do not know it as a liquid or as a 
gas, except in combination. Its three solid forms of crystal- 
line, graphitic, and amorphous, show by their variations of 
latent“ heat, how great is the effect of form, even when 
the various forms affect one state alone. The gaseous state 
of carbon and the heat necessary to put it into that state are 
easily argued from the difference of heat disengagement in 
the two oxidations. As the table shows, the oxidation of 
1 lb. of carbon (diamond) produces 3,915 British thermal 
units when the product is monoxide. The heat disengaged 
by complete oxidation is 14,146 units. The difference of 
10,231 — 3,915 = 6,316 units, and this is, obviously, the 
eat of vaporisation of the diamond. Similarly, for the 
amorphous forms of carbon, the first oxidation produces 
4415 units, and the complete oxidation produces 14,647. 
Here the same difference is 5,817, and the greater heat 
evolution representa the energy necessary to decrystallise the 
diamond. Thus we learn that when the diamond crystallised, 


it evolved heat, and we learn that the difference between 
graphite and the diamond is less than that beween graphite 
and amorphous carbon. In fact, graphite is about six- 
sevenths along the road to becoming diamond. 27 


HEAT GENERATED BY THE COMBUSTION OF 1 LB. OF 


CARBON. 
Product of British th | units 
tate of carbon. combustion. per pound. 
Diamond .. Carbon monoxide ... | 3,915 
$» id are, » dioxide 14,146 
Graphite "E is je 14,222 
Amorphous ... isi „ monoxide ... 4,415 
5 sid dea » dioxide " 14,647 
Gaseous EM oe „ monoxide .... 10,732 
WE is od » dioxide 20,963 
Carbon monoxide ... » 4 10,231 
Metamorphic conversions. | Heat absorbed. 
Carbon (diamond) ... | Gas ... 6,316 | 
„ (graphite). „ 6,241 ' 
» (amorphous) 1 ne sett 5,817 
„ (diamond) .. | Carbon (amorphous) | 499 
» (diamond) ... * (graphite) ... 747 
„ (graphite) ... S (amorphous) 424 


Stated briefly, it may be said that about half the weight 
of a bituminous fuel burns upon the grate itself, and pro- 
duces half the total heat of combustion; but that owing to 
the heat of formation of gaseous hydro-carbons, and gene- 
rally to the vaporisation of solid fuel, which absorbs so much 
heat, only about one-fourth of the total heat of combustion 
is sent off from the grate as sensible heat. The 
remaining three-fourths are developed between the fire 
surface and the extreme range of combustion. This 
range varies, of course, with the short or long- 
flaming quality of the coal. Anthracite coal, which 
is entirely of solid carbon, and is therefore almost wholly 
burned upon the grate, will produce a temperature at tlie 
surface of the grate very considerably higher than bitu- 
minous coal will produce continuously. ‘This is the reason 
why so much trouble is experienced with the grate bars 
when anthracite is used. It is evident that every fresh 
charge of bituminous coal has a very chilling effect upon a 
fire, and this is especially the case in intermittent firing. 
The chilling effect of a fresh charge of anthracite is merely 
that due to the heating of the solid fuel, and is compara- 
tively trivial. The bad effect of anthracite coal upon grate 
bars is usually attributed to some specially bad quality in 
the coal itself ; but this is probably quite an erroneous idea, 
the real cause being simply the high temperature, which 
melts the cast-iron bar. This explanation receives confirma- 
tion in the fact that bars go very quickly when they stand 
above the general surface of the grate, projecting their 
upper edge into the body of the fire. The thermo-chemical 
properties of coal do at least afford ample ground for 


accepting this as the true explanation of the effects of anthra- . 


cite coals. "They also afford tbe fullest proof of the neces- 
sity for special attention being given to the combustion of 
bituminous fuels. Knowing how very effective the first 
exposed heating surface has always been found to be, it 
becomes easy to understand that, in a water-surrounded 
furnace, so much heat may be abstracted from the fire that 
the combustion of the gases beyond will be very geriously 
checked if not entirely prevented. | | 

I am unaware of any previous recognition of these prin- 
ciples in the combustion of coal. It has long seemed to me 
that fuel combustion was carried out very erroneously. 
While the cooling effect of distillation of bituminous fuels 
always presented itself as intensifying the mischievous effects 
of cold furnace surroundings, the latter had always appeared 
amply sufficient to account for smoke without seeking 
further for thermo-chemical reasons. But the persistent 
refusal of the modern school of boiler men to look the 
matter of combustion of bituminous fuels squarely in the 
face has induced further research, and shown me that the 
question of burning bituminons coals is even more compli- 
cated than had appeared. It bas also shown me that past 
practice has been even more irrational and more hopeless 
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than I had imagined, as well as pointing to a more hopeful 
future. 

The question of combustion is further complicated by the 
variation of the specific heat of gases at high temperatures. 
Recognised and worked upon by Bunsen and others, the subject 
has been most thoroughly investigated by M. Berthelot, to 
whose great work Thermochimie"—it is hardly necessary to 
say | am so muchindebted. That thespecificheat of gases does 
increase with temperature there is now no doubt. At ordinary 
furnace temperatures the effect is not great, but such as it is, 
is in the direction of keeping down temperatures below what 
they would appear to be when calculated on the basis of con- 
stant specific heat at all temperatures. This point is only 
raised here, as it serves to emphasise the fact that furnace 
temperatures are always lower than ordinary rough calcula- 
tions make them. 

First, only half the coal is burned actually on the grate ; 
secondly, the other half, and all the excess of air, work 
even to reduce the temperature ; thirdly, there is the reducing 
effect of vaporising half the fuel, and this is simply enor- 
mous and has never before been recognised as considerable, 
if indeed it has been even allowed to suggest itself ; fourthly, 
there are the very active heat absorbing surroundings of 
water-cooled plates or pipes. All these causes work 
together, with the further assistance of increment of specific 
heat, to reduce the products of bituminous coal to a tempera- 
ture below that at which perfect combustion is possible. 
The combined action is so powerful that even so-called 
smokeless Welsh coal will smoke in boilers of the Belleville 
type. 

In any case, even if the effect of vaporising the solid fuel 
has been over-estimated, the fact remains that it nearly 
approaches the figures given, and must prejudicially affect 
the furnace temperature. It teaches us at once the compli- 
cation involved in burning bituminous coal, and the hope- 
lessness of all those forms of furnace that attempt to extract 
heat from the fire within a short distance of the fire itself. 


REGULATION AND ADJUSTMENT OF ARC 
LAMPS.” 


By M. E. CHESTER, 97, Telephone Engineer with Western 
Electric Company, Chicago. 


Tug modern arc lamp is a simple mechanical and electrical 
mechanism, the growth of 25 years. Brush first put his single 
solenoid differentially-wound lamp on the market in 1875, since 
which time there have been various combinations of rods, chains, 
springs, ratchets, cog-wheels, and auxiliary levers for sale. This 
seems to be the natural tendency in the growth of the design of 
most apparatus, which is always followed by a plain, simple machine, 
free from the various auxiliary parts and accomplishing the result 
in the most direct manner. 

The following are the different types of arc lamps in use, each of 
which may be operated from a direct or alternating-current circuit, 
using an open or enclosed arc: (1) Constant current series lamps 
(2) constant potential lamps used singly across a constant potential 
circuit; (3) constant potential lamps used with one or more in series 
across a constant potential circuit. Each of these lamps requires a 
different method of regulation, depending upon the constant and 
variable factors of the circuit, and the relative action of one lamp 
upon another in the same circuit. 

The constant current series lamp must necessarily regulate by 
the variation of its arc voltage. This is accomplished through a high 
resistance magnet placed in shunt with the arc, so that an increase 
of voltage across its terminals, due to the consumption of the 
carbons, will cause the magnet to bring the carbons nearer together, 
until the limit of the clutch movement is reached ; then the carbon 
will drop and reduce the current in the shunt coil, so that the 
opposing force, which may be a spring, weight, or series coil, will 
separate the carbons to their normal positions. This operation is 
repeated as often as the adjustment of the regulating mechanism 
will allow. A series coil is necessary to separate the carbons when 
the current is first turned on ; this coil may be independent of the 
regulating magnet, or it may work in opposition to it, either through 
a separate magnet, or wound differentially on the same core with 
the shunt coil, the resultant magnetism increasing or decreasing, 
depending upon the current in the shunt winding. 

The constant-potential lamp used singly across a parallel circuit 
has become very popular since the introduction of the enclosed arc 
a few years ago, which allowed the use of a high voltage arc, and 
increased the life of the carbons. This lamp demands a smooth, 
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uniform, high grade carbon, which will burn uniformly without 
blackening the globe, and which will fit closely and move freely in 
the enclosing globe, thus preventiug an unnecessary admission of air 
which reduces the life of the carbons. The quality of carbons used 
&lows the clutch to operate directly upon the carbon, and not 
through the medium of the objectionable carbon rod or chain, thus 
simplifying and reducing the length of the lamp, which fact renders 
it ugeful in low-ceiling rooms. 

Since the voltage of the circuit is constant, this lamp will regulate 
by a variation of current, thus requiring a series coil to regulate the 
feeding, and to strike the are when the current is turned on. When 
the voltage is switched on to the lamp, the rush of current through 
the series coil will cause the carbons to be separated a predetermined 
distance, depending upon the voltage of the arc. As the carbons 
burn away the current will reduce, allowing the magnetism to 
decrease, and the carbons to descend to a point where the current 
will increase again, and the magnet will draw the carbons farther 
apart. This operation is continued within the limits of the adjust- 
ment of the mechanism. l 

A direct current lamp used on a 110-volt circuit will require a 
current of 5 amperes at 75 or 80 volts at the arc, and no change in 
adjustment will be necessary for not more than a five-volt 
variation. 

A direct-current lamp zused on a 220-volt circuit will require a 
current of 2:5 amperes at 135 volte at the arc. On account of ita 
violet rays this lamp is sometimes objectionable for indoor use, 
but this fault may be obviated by connecting two 110-volt lamps in 
series or by using a globe composed of two layers of glass, one of 
which is clear and the other opalescent. The combination of these 
two layers of glass acts upon the violet rays and turns them into 
white light, but with a material loss of intensity. 

In the constant potential lamp it is always necessary for its 
successful operation to have a constant resistance in series with 
the arc to maintain & constant current, and therefore the same 
intensity of light. In the constant current series lamp it is neces- 
sary to keep a constant voltage at the arc for the same reason ; or, 
in other words, the energy or watts expended in the arc must be 
constant to obtain a uniform light. The resistance is also neces- 
sary to prevent an excess of current on starting up the lamp when 
the carbons are together. The resistance is not for the purpose of 
reducing the voltage of the line to that of the arc, as is sometimes 


supposed, but it is necessary for the successful operation of the 


lamp as mentioned before. As the carbons burn away, the current 
will decrease slightly, and requires an increase of voltage to main- 
tain a constant current ; this decrease in current will cause a decrease 
in the drop across the constant resistance, and since the line voltage 
remains constant, this decrease of voltage across the resistance will 
cause an increase of voltage across the arc, and therefore increase the 
current slightly. This will continue until the clutch which holds 
the carbon is allowed to feed, thus increasing the current enough to 
energise the series coil, so that it will draw the carbons apart to the 


proper length of arc as before. Take, for example, the following - 


case of an enclosed arc which burns at 80 volts and 5 amperes on & 
110-volt circuit. If the arc burns away so that it requires 81 volta, 
due to its increased length and resistance, the cnrrent will decrease 
in proportion, and therefore the drop across the constant resistance 
of 6 ohms will decrease to 29 volts and supply the necessary volts 
for the arc. In actual operation the amount and rate of variation 
of voltage will be very small, and the lamp will burn on a varia- 
tion of voltage from 75 to 85 volts at the arc. 

Suppose we put this lamp that requires 80 volts across a 100- volt 
circuit, which may appear feasible at first sight. As the carbons 
burn away, the resistance of the arc will increase and will require 
more voltage to force the current through it; but since there 1s 
little or no resistance in series with it, the current will decrease at 
a very rapid rate and again increase rapidly, due to the shortening 
of the arc in fecding; this will cause the lamp to chatter and flicker 
constantly. j 

Where a 110-volt lamp is used on a 100-volt circuit a part of the 
resistance should be cut out or short-circuited until the remaining 
resistance will take up about 25 volts when the current is at five 
amperes. When the voltage is at 120 more resistance should be 
inserted, until it takes up about 40 volts at tive amperes. 

Alternating arc lamps differ from direct current lamps in that 
while the poles are changing from positive to negative the rate of 
consumption of the upper and lower carbons is nearly equal, and 
the distribution of light is nearly the same above the horizontal 
drawn through the arc, as it is below it; while in the direct-current 
lamp a large percentage of the light is below the horizontal. 

Good results have been obtained with the alternating enclosed 
arc lamp, allowing the frequency to be increased without objection: 
able humming, the arc to be maintained at a higher voltage, and an 
increased life of carbons. Two forms of regulating maguets for 
alternating lamps are in use, one depending upon the magnetic 
attraction of the armature, as in the direct-current lamp, and the 
other upon the repulsion of an aluminium armature. This repul- 
sion type of lamp will work satisfactorily on circuits vary Ing from 
9) to 115 volte, and a frequency from 60 to 133 cycles per second, 
without any change in the adjustment of the regulating mechanism 
whatever, and the only change required in the lamp to accommodate 
the particular conditions between these limits is to vary the anr 
of turns on the choke coil in series with the arc. This choke c"! 
answers the same purpose as the resistance does in the case of the 
direct-current constant-potential lamp. s 

One of the greatest difficulties with alternating arc lamps zn 
prevent excessive noise or humming of the lamp parts at hig L 
frequencies. This is sometimes due to the enclosing globe no 
fitting properly. 

The constant potential lamp, used in series with one OT more 
lamps on a constant potential circuit, requires an individual reg! 
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lation, and must therefore be shunt controlled as in the constant 
current series lamp. If they were series controlled, a variation of 


-current in one lamp would affect all the others. In this type of 


lamp the carbons are held apart by a spring or weight, rcting in 
opposition to a high resistance magnet in shunt with the arc. When 
the current is turned on, the voltage of the line is sufficient to 
energise the shunt coils, so that they will bring the carbons together 
and draw the arc, the method of regulation then being similar to 
the constant current series lamp, except that all the lamps must be 
on at once. This method of striking the arc could not be used on 
a series circuit with all the carbons separated and the shunt coils in 
series on à constant current machine. 

If one lamp of a series draws a longer arc than the others in 
the same series, more of the resistance should be cut into that 
lamp, and an equal amount cut out of the other lamp of the same 
series, if a series of two lamps; and if a series of more than two 
lamps, the amount cut out must be divided between the other lamps 
so that the remaining lamps will each burn proportionally higher, 
while the lamp that has more resistance cut in will burn more. 

If one lamp burns with a lower voltage at the arc than the rest of 
the series, it can be raised by cutting out a part of its resistance and 
adding the same amount to the other lamp (or lamps, if more than 
one) of the same series. A dash-pot of some kind seems to be 
necessary to keep the working parts stable; this may be a separate 
plunger in air or the tight-fitting, central armature in a single 
solenoid lamp. When the arc is struck, the carbon rod and those 
parts connected to it come up with such a force as to have con- 
siderable momentum, which tends to carry the carbon farther than 
intended, and if its progress is arrested suddenly, this momentum 
will be reversed and tend to send the carbon back, shorten the are, 
and cause the carbons to be drawn apart again and repeat the 
operation as before; consequently the lamp will chatter, varying 
the current or voltage so as to produce a flickering light. 

In installing constant potential lamps, a reliable fuse, which will 


safely carry the normal current of the lamp, but which will blow at 


twice this current, should be connected in series with each lamp or 
series of lamps. This will ensure safety from over-heating of the 
regulating solenoid of the lamp, in case of a short circuit, or 
failure of the lamp mechanism to operate properly at any time; it 
will also serve to protect the mains leading to the lamp from the 
effects of abnormal current. 

The main object in adjusting an arc lamp is to get it to pick up 
and feed properly at the correct voltage or current. 

The system of forces acting in an arc lamp should always be in 
a balanced state, so that a small change in one will cause a corre- 


. spondingly small change in the other elements, and consequently 


cause a delicate and active feed. The forces usually consist of an 
electro-magnet or magnets, and a spring or gravity. The relative 
value between the forces is shown by pulling down on the carbon 
rod where the lamp is burning; this tension will show the difference 
between the strength of the regulating magnet and the opposing 
force, and also that the opposing force is greater. If the rod pulls 
down too hard it shows that the voltage of the arc will have to 
increase considerably before the strength of the regulating magnet 
becomes eqnal to that of the opposing force and allows the lamp to 
feed. This tension, shown by pulling down the carbon rod, is an 
indication of the adjustment of the lamp, and one soon learns from 
experience the voltage at which the lamp will feed. The adjust- 
ment should not be too delicate or the lamp will be too unstable, 
and will not pick up properly every time. 

Another indication of the adjustment of an open arc lamp and of 
the voltage at which it is burning is the shadow on an opalescent 
globe. If the arc hisses and the shadow is of a muddy colour, the 
voltage is too low and the length of the arc on picking up should be 
increased. All open arc lamps will hiss when first feeding, but 
should not continue to do so. If the shadow is of a blue colour the 


voltage is too high and the arc should be shortened. The lamp may 


pick up too high or it may feed too high, the proper voltage being 
shown by a clear globe with no shadows while the arc is burning. 

The shadow should be in the upper part of the globe when the 
lamp is connected up properly, or, when cutting out the lamp, the 
upper carbon should be red-hot. 

The shadows are sometimes due to the size of the carbon. A 
smaller carbon will give a steadier light because the arc does not 
have to travel around so much, but will not last so long. 


It sometimes becomes necessary, after lamps have been in use for | 


2 considerable length of time, especially when used for strcet 
lighting, to clean, repair, and readjust them. After the cleaning and 
repairing has been done, it is necessary that the lamp be tested and 
readjusted, as experience shows that whenever even one new part 
has been put into the lamp without being tested, it has caused 


trouble, and it is, therefore, always advisable that the lamp should 


be tested before putting it into use again. A careful examination 
should be made of all parts to see that the armatures are central 
With the cores, and that they come down squarely and evenly, and 
that the carbons are accurately centred. When the top carbon rod 
is drawn up by hand, the lamps should cut out promptly and not 
'fash" the generator. In case the arc is very long or causes 
flashing, look at the contacts, and see that they are clean and make 
à good square contact; also examine the centring of the armature. 
The cause of the trouble will usually be found in one of these places. 
The action of a bad feeding lamp may often be confounded with 
that of a bad flaming carbon. This can be readily distinguished after 
à few minutes' observation. "The arc ofa bad feeding lamp will 
gradually grow long until it flames, the clutch will let go suddenly, 
the top carbon will fall until it touches the lower carbon, and then 


- Pick up. A bad carbon may burn nicely and feed evenly untila 


bad spot in the carbon is reached, when the arc will suddenly 
become long, flame and smoke, due to impurities in the carbon. 
Instead of dropping, as in the former case, the top carbon will feed 


to its correct position to the limit of the clutch. The lamps rarely 


burn as well when first started as afterwards. This is principally 
due to the fact that the carbons require a little time to burn to the 
proper shape. 

Do not imagine that every time a lamp hisses or flames a little 
that it is out of adjustment, As a rule, bad working is due to 
stickiness of the moving parts or to poor carbons. The lamps once 


` properly adjusted and operated with good carbons, should not get 


out of adjustment, and should be left alone in that respect. 

In some forms of enclosed arc lamps the return current passes 
from the lower carbon to the line by one or two rods of the frame, 
and the magnetic influence of the current is not balanced, and con- 
sequently the arc is blown to one side of the carbons, causing them 
to burn obliquely and producing unsteadiness of the arc and objec- 
tionable shadows. In some forms of lamps the current returns 
through three side rods, equi-distant from each other. The joint 
magnetic action of the current flowing though these three rods holds 
in balance the arc, and the carbons burn evenly. 

The consumption of the carbon is due to volatilisation and 
oxidation of the upper carbon and oxidation of the lower. The 
rate of consumption of the lower carbon is about one-half that of 
the upper. This is due to the fact that it is at a higher tempera- 
ture, and also that it may deposit some of the carbon particles on 
the lower carbon rod. In the enclosed are lamp the life of the - 
carbon is longer, since the admission of air is slower, and con- 
sequently the oxidation is reduced; while in the open air tho 
consumption is very rapid, due to the unlimited supply of air. 
In the former two gases are formed—carbon monoxide and carbon 
dioxide—which, when retained in the inner globe, attain a 
pressure higher than that of the atmosphere, and therefore prevent 
a free admission of oxygen. In the open arc the upper carbon 
burns at the rate of about 1 in. per hour, while in the enclosed 
arc it burns at the rate of about 1 in. in 20 hours. The life of 
carbons in alternating lamps is not quite as long as in direct 
current lamps. 

Series arc lamps used on high potential alternating current 
circuits are now practical, and sometimes require a separate 
regulator for the system when the number of lamps in the circuit 
varies. 

For a number of lamps operated on a constant potential alter- 
nating circuit a system has been perfected in which no regulating 
device of any kind is necessary outside of the lamp itself. Each 
lamp is self-regulating. The position of the armature core in 
the series magnet is depended upon to vary the impedance of the 
circuit. The lamp operates with 425 actual watts at the arc on a 
current of 6'6 amperes at about 70 volts. Each lamp of the serics 
is provided with an automatic cut-out, which, upon extinguishing 
the lamp, introduces a choke coil into the circuit consuming about 
35 watts of energy. When a lamp is thus automatically cut out 
the remaining lamps of the series are not interfered with in any 
way. 

A condenser connected around an alternating lamp may improve 
the regulation of the lamp and increase the power factor of the 
system. A suitable condenser for this purpose has not yet been 
found. Existing types are too large and expensive for practical 
use. ~ 


CORRESPONDENCE. 


Central Station Man’s Grievance. 


It was not my intention to write again on this subject, 
but since it seems that my letter has caused some little mis- 
apprebension on a few points, I would beg leave to clear 
them up, as, though perhaps not bearing directly upon the 
subject under discussion, there should be no doubt about such 
points in an engineering magazine. 

To begin with, there seems to be a decided difference of 
opinion as to what a marine engineer is, and he seems to 
have been to some extent confounded with a marine fitter. 

I think that a marine engineer in the merchant service ig 
a skilled mechanic, who, after having served his apprentice- 
ship in some engine works (not necessarily marine) and 
spent the necessary time at sea, has passed the B. of T. 
examination for a second class certificate, but I am quite open 
to receive a better definition. 

At the same time, however, the term “ engineer ” is applied 
commonly to many mechanics serving afloat who have not 
so qualified, and it is with these latter that the ordinary 
naval artificer of the same age is quite on a level, being 
drawn from the same class of man and having worked in the 
game workshop. 

Of the excellence of the professional knowledge of the 
naval artificer, especially of the senior ones, I have 
personal knowledge, and should the marine engineer who is 
obtaining the position of charge engineer at a central station 
be a better man, then all my remarks in my last letter hold 
doubly good, and our Enlightened Student" will find in 
him a most formidable competitor. I «quite agree with 
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„San Marino" that there are marine engineers in the Mer- 
cantile Marine who, after a short experience in the working 
and routine of a battleship, would be competent to take 
charge of the machinery of one, but it would be necessary 
for them to first go through a special course of torpedo and 
hydraulic instruction. I am sorry that „San Marino” 
thinks I am hard on marine engineers, for such is not my 
intention at all. Another point I heartily agree on, is that 
should a marine engineer desire to become an electrical engi- 
neer, if hewishes /o obtain a responsible position, and, moreover, 
become fil for one, he must in some way or another obtain the 
necessary practical and theoretical knowledge. As to how 
he obtains his knowledge it does not matter so long as he 
does obtain it. Whether he obtains it by attending 
some institution or by accepting an inferior position for the 
time being and “picking up" his knowledge as oppor- 
tunities occur, it is of no consequence. 

Should electrical students and marine engineers find them- 
selves in the same station, it will be to the advantage of both 
to work harmoniously together, as each will then gain most 
valuable advice and assistance from the other. 

If the student is so infinitely superior, what need has he to 
fear the marine engineer, as in the end he must beat him and 
obtain the superior position. If, on the other hand, the 
marine engineer is a smart man and quickly picks up the 
*run " of the electrical equipment, he will beat the student. 

In either case both student and marine engineer stand on 

their own merits, and the better man need not fear the other, 
as he will certainly displace him. As to which is the better 
man for any particular post, it is for the chief engineer of 
the station to judge. and not for the subordinate, even though 
he be an enlightened student. 
c: Turning to the latter part of Alec. Gavan Inrig's letter, I 
will pass over the remarks about “very young.” © swelled 
head," &c., because they in no way affect a discussion. If 
Alec. Gavan Inrig is a mercantile marine engineer, I can 
quite pardon his natural pride in his own profession, and am 
sorry if I inadvertently expressed an opinion differing from 
his, but I hardly think he can be a seaman, for it is not part 
of the courteous nature of a seaman to jump down the first 
person's throat who differs from him. I do not wish him 
to misunderstand anything I said, however. I would first 
say that an artificer in the Navy is not an engineer officer, 
although in a very large number of cases he actually carries 
out the duties of one, owing to the scarcity of engineer 
officers in the Navy. The Admiralty have, however, created 
the warrant rank of artificer engineer, to which the senior 
artificers ate admitted on passing a competitive examina- 
tion. ‘These warrant officers hold such important posts as 
chief engineer of gunboats, sloops, and torpedo destroyers 
of large power, and may therefore be fairly classed as the 
equals of the chief engineer of cargo or the smaller passenger 
vessels of the same horse-power, who, I take it, certainly 
come well within the meaning of marine engineer, Should 
this statement be doubted, I would refer any reader to the 
current number of the Navy List. 

Further, I do not make the statement that every engineer 
officer in the Navy is better than every engineer in the 
merchant service. Such a sweeping assertion would be 
unfair and ‘untrue, but I do and will maintain that the 
ordinary naval engineer is far ahead of the merchant service 
engineer for very obvious reasons. 

1. He is drawn from a far superior social and educated 
class of man. 

2. He receives at least five years, very often six, and 
sometimes eight years of the very best combined theoretical 
and practical training at Keyham and Greenwich. This 
training includes not only marine engineering proper, but 
also thorough instruction in air compressing, hydraulic, 
electric light and torpedo machinery. The merchant service 
engineer through no fault of his own can obtain no such 
training. 

3. After going to sea his experience is far wider, for he is 
continually changing from the heavy machinery of battleship 
aud cruiser to the light fast-running machinery of a 
destro; er and back again to old types of machinery, &c., and 
his experience of all the varying types of water-tube boilers 
is perforce far ahead of his brother in the mercantile marine, 
who is practically always in charge of machines of one 
nnvarying type. 


This is a digression I am aware, but owing to the challenge 
of Alec. Gavan Inrig, I may perhaps be excused for sub- 
stantiating my statement, which I do in a perfectly friendly 
spirit. „II. T. R.“ is quite wrong, however, when he 
states that “several hundred" assistant engineers in the 
R.N.R. have been drafted into the R. N. 

Assistant engineers who have not passed through 
Keyham, have from time to time been admitted into the 
service, and though some of them are of the very best, the 
general opinion of all the higher engineer officers of the 
Fleet is that it was a great mistake, and not conducive to 
efficient engine-room complements. These assistant 
engineers, however, have in no case entered from the 
Mercantile Marine, the very age clause would prevent that. 
* H. T. R.” must, moreover, be quite ignorant of naval 
affairs if he takes the First Lord of the Admiralty's opinion 
about any naval engineering matter without a very large 
pinch of salt. Returning to our subject, however, I have 
had this statement made to me by a gentleman who is the 
chief engineer of one of our largest and most important 
central stations, and who is an undoubted authority on these 
matters, and it is that he wants to fill all his posta with 
Mechanical engineers who have a knowledge of electricity.” 
This will, perhaps, serve to concentrate ideas on this 
subject. Let it be noted that he must first be a mechanical 
engineer. 

I consider our * Enlightened Student,” by his one little 
remark at the end of the ** Correspondence” column, has com- 
pletely given himself away. Here we have one passing as a 
Student publicly announcing his opinion that many sound 
and common sense letters appearing in a scientific paper of 
large circulation are nothing but drivel. One is inclined to 
suspect that this is the light in which he views other things, 
including, perhaps, the excellent advice of some marine 
engineer in a central station, Electrical engineering is a 
branch of mechanical engineering, and no “ student“ of the 
former can neglect to obtain any knowledge of the latter 
Which may come his way, however enlightened he may be. 


C. J. Greene. 


The replies in your issue of the 16th inst. have wandered 
a little from the main point, viz., * Why is a marine engi- 
neer incompetent to become a shift engineer?“ 

As “An Enlightened Student" points out, this usurpa- 
tion is on the increase, but surely, Sir, our resident engineers 
know best what class of men they want as their assistants. 
They certainly are the best able to judge, and as they are 
the men that have to make a station pay, they naturally get 
the most suitable aid to gainthis point. Without a doubt this 
has to be chiefly done in the steam plant, and I say that the 
marine man of experience can do this better than a student, 
who has had no experience in steam raising and generating 
energy. ö 

Mr. C. J. Greene, I think, blows his horn at the wrong 
end; it is presumption on his part to say that “ an engineer 
officer in the Navy is a fur beller men than an engineer in 
the merchant service.“ My opinion is that it is“ brains” 
that go to make the true engineer, and not necessarily * an 
engineer Officer in the Navy.” 

The gentleman who signs himself ** One of the Younger 
Members" seems to have got his hair ruffled. He also 
appears to have a thorough knowledge of all things, younger 
members (calls them students), marine engineers and their 
ways, and station assistants, but I don't believe that one 
marine man in a hundred would go on his knees for informa- 
tion from any student, as he says they do for about “ three 
months after their arrival in the station," and if "the 
younger member” in question looks at my last week's letter 
again, may I point out that the words “large majority 
are credited as having a definite meaning in the English 
language. | 

Of course, everyone has a right to his own opinion, and 
mine, based on experience, that in the marine man you tn 
variably get the better shift engineer, is unchanged. 

Another point a few of your correspondents touched, and 
that is the small salaries accepted by marine men on giving 
up the sea. I beg to state that they are not alone in that 
respect. 

Very often, in the “ Situations Vacant” columns, we find 
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shift engineers wanted at a salary of from 258. to 30s. per 
week; we know a good many are filled by students, and 
several marine friends of the writer have secured shift engi- 
neer’s billets at £104 per annum. 
J. D. A. 
Wallsend, August 21st. 


I sympathise with “An Enlightened Student's" com- 
plaint in your last issue, 7e lack of argument, and feel sorry 
that what might be a useful discussion should be little more 
than calling each other names, What is really wanted is 
proof as to which class of men is most fitted for the position 
under discussion. à 

The first thing to consider is what is required of a charge 
engineer ; stations for the production of electricity are 
mostly modern, and consequently we find them full of the 
most modern machinery of all descriptions. First, the boilers 
and the plant connected with them, numerous and often 
complicated ; next the engines, with their intricate governors 
and cut-off gears, and finally the generators and switch- 
boards. 

The man who has to take charge of all this machinery 
must be one capable of observing the signs of coming danger 
so that he can avert it before damage is done, or be prepared 
to meet it sothat it shall cause the least, if any, delay. He 
must have the practical knowledge that will enable 
him to see that everything is worked to its best advantage, 
and that neither coal nor steam is wasted; he should also 
be able when necessary to use any tools, and do any repairs 
that an emergency may require. 


I think it will be admitted that accidents are far more 


frequent amongst the working machinery and boilers, than 
with the generators or switchboards, and that therefore 
knowledge of those parts is paramount; this knowledge 
is not tobe gained by a few months spent in strolling around 
workshops, but can only be acquired by years of actual 
work amongst both boilers and engines, in building and 
running, proof of which is shown by the B. of T. require- 
ments for sea-going engineers, Under these conditions, the 
engineer is certainly a better man than the student, who has 
theory but no practice, and the engineer with a slight 
electrical knowledge is far better than the student with a 
slight practical knowledge. It is also a matter of fact that 
it is fonnd much easier to teach the engineer the necessary 
electrical knowledge than the student the needed practical 
knowledge, 

If marine engineers are displacing the students, it is not 
from a philanthropic reason, but because they are found the 
better men, and as such deserve the position ; the remedy 
for the students is too obvious to need telling. 

In conclusion, I may say that, although the B. of T. con- 
sider me a first class “ engineer,” if it is any satisfaction to 
$ 2 eine Student," I am not ashamed to subscribe 
myse 

A Marine Fitter. 


[have read with some amusement your correspondent, 
Mr. Snell’s, letter in last week's REVIEW re “ marine fitter.“ 
In the first place, I think it is quite out of form of Mr. 
nell to question a man’s enlightenment whom he does not 
know, simply because he does not sce eye to eye on this 
question with himself. The “ Enlightened Student was, 
as far as J can see, not speaking of his enlightenment, but 
of his chances of losing. appointments through the appoint- 
ment of “ marine fitters.” Then as to charge engineers at 
Sunderland, such do not exist, that is, in the sense that 
charge engineers are generally understood. The Sunderland 
charge engineers are fitter drivers, who do the driving on the 
watch they are on and look after the stokers, aud know 
_ hothing at all about the electrical portion of the work. A 
charge electrician is always present on heavy shift, and also 
à switchboard attendant ; these men give directions when a 
machine is going on or coming off, and have to tackle any 
defects in the electrical part of the plant, They are not 
mentioned in Mr. Snell’s letter, for reasons which will at 
once be apparent to anyone who reads the letter carefully. 
They are no! marine men. 

Mr. Snell not being a marine engineer himself, has no 


motive for supporting them, except that he is now in a 
position to ignore usurpers, but had he been asked the 
same question before he came to Sunderland, say, when 
he was an assistant himself at St. Pancras, I think he 
would have had a different answer to the above question. 

No one ever thought or suggested that a student straight 
from college should be put in charge of a station ; it would 
not be fair to more advanced students or even marine fitters, 
But the student with five years’ practical experience and 
one or two stations behind him is a much superior man to 
any of Mr. Snell's marine fitters, whom he would no sooner 
think of leaving in entire charge of switchboard, battery, 
dynamos and engines than flying ; & charge engineer should 
be able to take charge of all plant and mains, and, in fact, 
tackle anything affecting the system. 

The system referred to by Mr. Snell as being in existence 
at Sunderland re students is calculated to make the profes- 
sion too cheap and create a larger supply than there is a 
demand for, besides making the Sunderland station into an 
experimental shop for self-opinionated youths from local 
firms, who, having just entered the profession, and got put 
at once into a station, forget what is expected of them. 

The best way I know of for ensuring success, though not 
the most honest, is for your father to be chairman of the 
committee you work for, like I heard of someone doing once. 
Then if you are an enlightened Student (sic) or a marine 
fitter (sir) success is yours. 

v of Fair Play. 


Wanted—Fire-proof Insulating Material. 


I am looking for a fire-proof insulating material which can 
be either turned up or moulded into any required shape, and 
which will lose neither its electrical nor mechanical proper- 
ties if successively heated up to a red heat and allowed to cool 
again for an unlimited number of times. 

The material in question should also be capable of standing 
considerable knocking about without breaking. , 

I should be glad to know if any of your readers have come 


across such a material. 
K. E. 


[This is exactly what thousands want to’. me across; we 
wish they could !—Eps. ELO]. Rev. ] 


COMPENSATION OF ALTERNATORS FOR 
CIRCUITS OF VARYING POWER FACTORS. 


By SYDNEY WOODFIELD. 


AT the present time polyphase machinery is coming more 
and more into vogue for power and lighting, and for both 
combined ; and it therefore becomes a matter of considerable 
importance to have some means by which the terminal 
potential of an alternator may be automatically controlled 
for all values of the load and for all values of the power 
factor of the load. The automatic regulation must be 
obtained with as little complication as possible, for the smaller 
the number of working parts, so much the better for simpli- 
city and reliability. If the field excitation of any machine 
be kept constant, the drop of potential between no load and 
full load (rated ampere output) is termed the inherent regu- 
lation of the machine; obviously this value will depend on 
the power factor of the external load. 

The E.M.F. at the terminals of an alternator on load 
depends upon the resultant effect of (1) the induced E.M.F., 
(2) the inductance E.M.F. of the armature, and (3) the 
ohmic drop in the armature conductors. The inductance 
E.M.F. of the armature is due to the current in the armature 
conductors which sets up a flux which does not link with the 
field spools. . 

Leaving out the ohmic drop in the armature, which for a 
given frequency is proportional to the current, we have the 
armature reaction and the armature inductance (these are 
usually classed together and termed armature reaction or 
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synchronous reactance), both of which in a generator working 
on an inductive load tend to demagnetise the fields, thus 
lowering the terminal potential; or if the machine is 
working on a negative inductance, i.e., a capacity or its 
equivalent, tend to strengthen the fields, giving a rise of 
potential on the alternator terminals. 


In modern machines the armature inductance and strength | 


(ampere-turns on armature per pole) are maintained low by 
using a distributed winding with as few turns as is com- 
patible with other requirements, whilst the induction is run 
at as high a density as is permissible. In any machine, 
therefore, we have to compensate for the drop of potential 
due to the armature resistance, the armature inductance, 
and the armature reaction. 

It must be borne in mind that the methods given 
below do not take into account any unbalanced condition, 
as all phases are compounded alike. This, however, is 
no real difficulty, since in a lighting scheme the lights 
would be pretty well balanced, and in a combined system 
the motors would take their current mostly from the 


phase having the highest potential, thus tending toward 
equalisation. 


The usual method of compensating (leaving out hand 


regulation) has been by compounding the alternator, just 
in a similar fashion to that used in a direct current 
generator, the alternator series winding receiving uni- 
directional currents from a rectifying commutator having 
as many segments as there are poles on the alternator, 
This method serves well as long as the potential and current 
are in phase, but this condition is rarely met with, since 
partially loaded transformers and non-synchronous motors 
produce lagging currents, which, as explained above, tend to 
demagnetise the generator fields, thus requiring a larger 
field excitation to maintain constant potential at the 
terminals. There would also be the necessity of shifting the 
brushes to get the position of minimum sparking as the power 
factor of the external load varied. 

In two-phase systems the above method is also applicable, 
a series transformer being used, having two primaries 
placed in two legs of the machine; the secondary 
potential is therefore due to the combined effects of the two 
primary currents, and is y? times as great as the effect due 
to the current in one leg only, assuming conditions balanced, 
the phase being 45°, or midway between the two. If the 
load becomes unbalanced the effect increases, though not 
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proportionally, and the phase is altered, coming more nearly 
into phase with the larger load, thus requiring a readjust- 
ment of the brushes in order to get the point of minimum 
sparking. 

In a three-phase system the series transformer would 
require three primaries, one being reversed with regard to 
the other two. This will then make the phases 60° apart, 
and the resulting effect will be the vector sum of these. 
If the load is unbalanced the resultant is not proportional 
to the load, although for all practical purposes it may be 
taken as so. Here again, however, the brushes would require 
to be shifted. 

To overcome the above difficulties the General Electric 
Company, of Schenectady, have devised a machine for 


automatically compounding for all values of inductive and 
non-inductive loads, without any external arrangement 
whatsoever. The machines so far designed are of the 
revolving field belt-driven type, the shaft of the alternator 
carrying, in addition to the revolving fieid, the armature of 
the exciter, the field structure of the exciter being mounted 
in the alternator armature ring. The exciter has exactly 
the same number of poles as the alternator, and since both 
run at the same speed, the two operate in synchronous rela- 
tion. In addition to the slip rings for the alternator field 
the shaft also carries in this case (three phase) three slip 
rings which are connected to three places 120° (electrical) 
apart per pair of poles of the exciter armature, just as in 
a three-phase rotary converter. 

Fig. 1 shows the connections of the machine, a bipolar 
exciter being shown for clearness. Between the main high 
tension bus bars and the armature are inserted series trans- 
formers, the secondaries being connected to three slip rings 
of the exciter armature, the exciter brushes being directly 
connected to the alternator field winding, and the exciter 
field, which is shunt wound, receiving current through a 
field rheostat from the exciter armature. Tt will be seen that 
all parts which are exposed carry currents at a very low 
E.M.F., usually under 75 volts, and can therefore be 
handled with perfect safety, and at the same time the 
machine is of the simplest nature, and there is but little 
chance of its getting out of order. 

The alternating current is not rectified as is usually done, 
and there is nothing which should give trouble through 
sparking on the commutator. 


is extremely simple ; on non-inductive loads with increasing 
current from the alternator the current through the exciter 
armature also increases, thereby strengthening the exciter 
field and likewise that of the alternator. 

If the current lags, however, the action is just as simple, 
as a reference to fig. 2 will show. Curve e represents the 
magnetising effect of the exciter shunt field; curve b repre- 
sents the effect of the current in the exciter armature 
which, it will be noticed, leads the effect due to the shunt 
field winding by nearly a quarter period. Curve ¢ gives 
the combined effect of e and b added together when there is 
no inductance in the external load. If, however, the alter- 
nator is working on an inductive load, curve b lags more 
and more as the inductivity increases towards curve e, and 
the maximum effect is so arranged that it comes in the centre 
of the pole faces, as shown by the curve d. 

Assuming e as constant, which is not strictly correct, we 
get curve « as the combined effect of e and d; hence it will 
be seen that the field of the alternator is strengthened as the 
power factor diminishes. If, however, the current leads, 
curve b will come more and more into opposition with 
curve e, and will therefore weaken it, thus lowering the ter- 
minal potential. In the above case we have assumed that 
the polarities induced in the exciter armature are of opposite 
sign to the adjacent ficld poles, but this need not necessarily 
be so. If they are of like sign, the regulation will be due 
to the differential action; but for constant potential work 
the former method is advisable. 

Regarding the operation of these machines, Mr. H. G. 
Reist, of the General Electric Company, states that he bas 
seen a 50-H.P. induction motor started from a 75-KW. gene 
rator, with a drop of potential just sufficient to fluctuate the 


The action of the machine 
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voltmeter needle, and this lasted about half a second, the 
variation on the lights being only detected by close observa- 
tion. He further states that at the same time a drop iu the 
speed was noted on the tachometer, so that the drop of 
potential was due to the decreased speed. 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Continued from page 224.) 


The regulation of high-pressure currents (owing to the 
magnitude of the initial potential) is within easily estab- 
lished control. "The economic advantage of establishing the 
num practicable pressures is already generally recog- 
nised, 

The amount of the conductor metal (copper) required to 
permit the transmission of electric energy for a defined dis- 
tance and at a predetermined degree of efficiency will vary 
inversely as the square of the voltage—in other words, for 
à predetermined percentage terminal loss in any long- 
distance transmission project the doubling of the line 
pressure will be equivalent to the division of the weight of 
copper required by four. 

Of course, no arbitrary economie formula is exactly 
applicable, because the rate of appreciation, or the converse 
depreciation, of the market value of the metal used must be 
taken into consideration.* 

Insulation of the Lins. — Experience shows that with all so 
far known methods of line insulation, it is practically useless to 
attempt the insulation of a line transmitting energy at pres- 
sures exceeding 5,000 volts. Consequently, the use of bare 
conductors is unavoidable. ^ Dielectric effects have been 
greatly magnified. Experiments point to an existing state 
of saturation of the dielectric. 

Line Holders or Insulators, — The material most, 
thoroughly suitable for lineholders, or insulators, for 
high pressure electric transmission purposes is porcelain, 
eo highly vitrified in tlie kiln that its fracture exhibits the 
characteristic brilliance of intense vitrification. 

A highly vitrified porcelain insulator will not only resist 
the incursion or absorption of moisture, but it is so satis- 
factorily non-conductive as to be free from liability to elec- 
trical non-puncturing effects ; and this source of electrical 
leakage is thus eliminated. 

The best iphysical form of insulator is that which, 
whilst providing the least degree of surface for the 
deposition of the water of condensation, shull nevertheless 
provide adequate line-holding strength. The petticout-form 
ls considered, far away, the most suitable. 

Line insulators have been so designed as to provide an 
annular oil-contaiming trough ; the difficulty in this design 
is the prevention of deposited dust or water from interfering 
vith the insulating properties of the oil. 

With insulators made of highly vitrified porcelain, there 
should be no difficulty in transmitting electrical energy at 
pressures equivalent to 20,000 volts. 

In drafting the specification for the line, the exact 


„It will be found, assuming equal rates of depreciation and 
à determined rate of interest (for the transmission of a specified 
power at, the terminal end of a given length of line) a comparison 
drawn between employing a large weight of copper in the line, and 
employing transformers and a high pressure, for a length of six 
miles of transmission; that a 3,000-volt pressure line and one at a 
pressure of 10,000 volts (involving the use of transformers to 
increase aud reduce the liue pressure) shows that the cost of buth 
systems will be approximately equal. 


a Dielectric effects will, of course, be a function of the ratio of 
€ diameter to the circumference of a conductor, and the pro- 


at ds therefore rapidly falls with increase of cross- 


nominal gauge should be insisted upon. The margin of 
conductive inefficiency below the standard should never 
be permitted to exceed 5 per cent. Absolute freedom 
from oxide scales, flaws, and other imperfections due 
to careless rolling and wire drawing of the conductor metal, 
should be specified conditions. "The tensile strength should 
also be defined. 

The subjoined table shows the comparative values in terms 
of conductivity and strength, of common conductors. 


"TABLE SHOWING THE COMPARATIVE CONDUCTIVITY AND 


CROSS-SECTION OF COMMON CONDUCTORS. | 


| 


Tensile | 
Per cent. strength. 
Conductor metal. conductivity. Tonsper ‘Ax B. 
A. square inch. 
| B. ` ' 
l 
— ee ie ae "s Ie «hte - 
Copper, high commercial purity, | 
unhardened se 2 9R 56 518 
Good hard-drawn copper 97 24°5 2,376 
Silicon-bronze e is as | 75 38 2,850 
Phosphor-bronze ... m je | 26 446 1159 
Iron wire, anncaled s . H 24 | 336 
Steel wire, high carbon . 11 58 | 6:38 


Owing to the low conductivity of silicon-bronze, and 
except for positions where tensile strength is of supreme 
importance, column A x B leaves no doubt as to the 
advisability of specifying good hard-drawn metal as the cons 
ductor pur excellence for general high pressure electric long» 


distance transmission work. 


The stresses to which a conductor line is liable to be 
subjected are rather more complex than one might casually 
imagine. ‘There are :— 

1. The strains due to its own weight, and tending to 
produce the catenary curve and the twisting and torsion this 
may involve. 

2. The strains necessary to remove this curve-forming 
effect by establishing with absolute tension a horizontal direc- 
tion of the conductor line. i 

3. The torsional effect of twisting the wire under its tenə 
sional condition. 

4. And in addition, the stresses set up by wind currents— 
stresses, of course, that are proportionate to the superficial 
area of the line exposed. | 

5. The weight addition of accumulations of snow, ice, and 
dust. 

In order to annul the effect of induction, the line may 
advantageously he transposed every 10 or 15 poles along 
the line, and the sub-division of the line is preferable to 
bunching the line wires together. For very special trunk 
transmission lines, it may be advisable to duplicate part of 
the line with one wire, arranged so as to be interchangeable 
with any of those constituting the normal conductor lines. 

Diagram fig. 1, shows the serious leakage by brush 
discliarges, when the line pressure exceeds 25,000 volts. 
This effect will probably limit, with naked conductors, the 
degree of line pressure at present, economically possible. 

Unlike electric aerial traction conductors, thelines for the 
transmission of electric power are not subjected to the dis- 
turbing and frictional influences of a moving contact trolley, 
and there is not the slightest reason why a conductor of the 
highest electrical pressures should not be erected, that offers 
as little danger as does any other engineering agent in every 
day use, and at the worst involving a mere fraction of the 
danger to life, 5f any locomotive railway system. 

If the line poles and their erection are structurally 
adequate, no possible climatic effects can involve the collapse 
of the line. 

Local Distributing Lines. The three-wire star or mesh 
system is very popular. This combination circuit reduces 
the proportion of weight of copper required for a pre- 
determined loss of energy, a reduction of 25 per cent. of 
weight of copper being secured for the same capacity and 
line pressure as compared with a two-phase system, 
having two wires per phase. The system of distribution 
employing a neutral wire connected to the neutral point of 
the three-phase windings is recommended; the lamps 


946 THE ELECTRICAL REVIEW. 


[Vol. 49. No. 1,240, Auavsr 30, 1901. 


(fig. 2) are connected to the neutral wire and the several main 

lines. This arrangement is very simple and economic. 
Precautions against the Effects of Lightning.—Lightning 

effects constitute one, if not the greatest, enemy to the 


gap principle located between the line and a grounded 
conductor. 

In order to prevent the machine-gencrated electrical 
energy from earthing in the trail of the ground-flow of the 


maintenance of high-pressure line structural and trans- lightning energy, it is an excellent plan to locate several 
spark-gap arresters on the line, and associate 
each of them with an inductance coil. The 
arresters need not be used in a manner that 
will provoke a discharge, and they should 
be located in easily accessible positions. 
Another method of attracting the lightning 
from the line wires is the employment of 
barbed fence wire stretched from the top 
of the poles, and grounded at intervals of 
four or five poles, and as often as the climatic 
conditions require. 

The Conductor Metal. — The author 
demonstrated in 1892 that in any trunk line 
scheme of electrical transmission, if the 
conducting metal is of copper, the capital 


Telluride line, 40,000 volts pressure. Diagram from Dr. Bell's work, 
" Electric Transmission of Power (page 489). 
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Fia. 2.— Three-phase System with Neutral 
Wire. 


2000 
expenditure necessary for this portion of the 
work should be treated as financially distinet 
from the rest. 

It was then suggested that the capital 
required for the trunk line should be obtained 
by the issue of mortgage debentures bearing 
the rate of 3,", per cent. 

The question of defining the character of 
the risk of expenditure in copper has become 
most interesting, and but for the incursion 
into the field of commercially possible use 
of its rival, aluminium (curiously enough one 
of the products of electricity), the serious 
appreciation of the value of copper in recent 
years might have retarded, in some degree, 
the growth of long - distance electric 
applications. 

For instance, had the copper for the 
author's 1892 pioneer project been purchused 
at the current price of the metal at that time, it would have 
cost, with copper at £45 a ton, about £100,000 ; whereas, at 
the present price of copper, over £80 a ton, it would have 
cost no less than £180,000, representing an appreciation 
of £80,000. ' 

Fortunately, electricity itself las provided a limit to the 
appreciating value of copper for electric conductor purposes, 
by permitting aluminium to be produced at a price which the 
graphic diagram, fig. 3, shows to be even now lower for a given 
conductivity factor than copper itself, 

Here are some disadvantages that militate against the 
use of aluminium, For example, it offers more surface to 
the effect of wind currents. There is greater difficulty in 
making satisfactory joints, and it suffers in some measure, 
not as yet accurately detined, to a greater degree than copper 
when exposed to the atmosphere of industrial centres. 

Nevertheless, the increasing cheapness of this beautiful 
metal should and will constitute a check to the rise in the 
price of copper. It will, no doubt, be realised that ordinary 
telegraph transmission arrangements are quite unsuitable 
for long-distance high pressure electric energy applications. 


(To be continued.) 
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Fic. 1.—Diagram showing loss in circuit at different distances—15 in., 
22 in., 35 in., and 52 in. apart. (Frequency, 60; slotted armature.) 


mission efficiency, and althongh no great disasters have so 
far occurred, nevertheless it has been found advisable to 
guard against lightning contingencies. Here is an example 
of what is likely to occur if proper precautions are not 
adopted. . 

In the early Genoese installation of 1893 (continuous 
current) a lightning current struck the transmission line, 
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Fia. 3.—Diagram showing approximately the comparative: cost 
of an electric conductor of given capacity in copper and 
aluminium—both of high purity. 


Band Contest.—The brass band in connection with 
Messrs. Ferranti's Works, Polytechnic Club and Institute, Hollin- 
wood, were recently successful in bringing off the second prize, 
£40, out of 16 competing bands (including the famous Besses-o-th* 
Barn Band) at the bruss band contest at Kirkcaldy, Scotland. The 
test piece was '" Shakespeare's Songs." Locally the result was 
received with much enthusiasm, and yreat praise is credited to the 
members of the band and Mr. A. Owen, the tutor and conductor. 


and finding its wer elong the earth to the electrical 
machines, it sericusly damaged the armatures. The 
precaution usually adopted is the utilisation of the spark- 
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THE ELECTRICAL ENGINEERS IN SOUTH 


AFRICA, AUGUST, 1901. 


Where employed. 


Headquarters... 


Johannesburg 


military. 
Belgravia and No. Searchlight instal- 2nd Corp. Clarke, Saps. 
13 den. Hospital lation Hebden, Hobel, Collins, 
Squire. 
Forest Hill . Bearchlight .. Saps. Jones, Portway, 
Cameron. 
Crown Reef Do. .. Saps. Price, Linck, Cole- 
man, Smith. 
Springs Do. .. 2nd Corp. Bell Saps. 
Bayley, Cornelius, 
Delle, Gana. 
Klerksdorp Do. ... Corps. Shaw, Saps. Kelly, 
; White, Crowder. 
Randfontein Do. ... Saps. Lewis, Cockburn. 
Krugersdorp Do. ... Corp. Rogers, Sap. Pad- 
more. 
(2) Hospl. Instn.... Sap. Amos. 
(3) Staff Offices do. Sap. Edmunds. 
Heidelberg . Searchlight Sergt. Peart, Saps. Hedge- 
cox and Peck. 
Eden Kop Do. Corp Dobson, Saps. 
Rumble, Bartlett. 
Standerton . . Installation, light- Sergt. Davis, Saps. Beatty, 
ing hospital and North and Gay ford. 
railway station 
and bridge. 
Pretoria (I) Barrackinstalla- Sergt. Holmes, Saps. 
tion Francis, Bryant, Dallison, 
Gentle and McGregor. 
(2) Traction engines Lance-Corp. Durling, Saps. 
Alcock, Middleton, 
(3) Fort installa- Lance-Corp. Botting and 
tions four sappers when 
available. 
OBANGE RIVER COLONY. 
Officers .. Capt. the Hon. R. C. 
Craven, Licut. Leaf. 
Bloemfontein .. Hospital installa- Corp. Thorpe, Sap. Stark. 
tion 
Kroonstad is Do. Being installed l 
Norvals-Pont . (2) Bridge defence Corp. Liddle, Saps. White, 
Lynn, Jones, Gallimore. 
Bethulie ... Do. Saps. Porte, Harrington. 
Verceniging Do. Corp. Welling, Sap. 


N. C. O. or Sapper in charge is 
named first, 


Commanding ... Major A. Bain. 
Regtl. Sergt. Major S.M. J. Gunn, R.E. 


Nature of work. 


Pay Sergt. .. Sergt. W. McLeod. 
Storeman ... Sap. Boult. 
TRANSVAAL. 
Officers . Capt. O'Shaughnessy. ^ 
Lieuts. Pearce and Rich. 
Fort and barrack Sergt. Marshall, Saps. 
installation Solomon and Hawkins. 


No. 6 Genl. Hosptl. Sap. Bigge. 
Supt. of electric Corp. Hamilton. 
lighting of build- 
ings occupied by 


Webb-Dowen. 


CAPE Coroxy.—N.C.O. IN CuanaE, C.S.M. J. H. FIELD. 


Simon's Bay — ... 
Wynberg ... 


Green Point 


Boer prisoners’ Lauce-Corp. Haswell and 
camp installation four sappers. 


.. Hospital installa- Sap. Hickling. 


tion een ee 


. Boer prisoner " Saps. Harris aud Hunt. 


camp installation 


Sergeants J. Holmes and Brander, Corporals Devonshire and 
Holliday, Second Corporals Bertram and Coxon, and Sappers not 
enumerated above, are employed installing new lights or on neces- 


sary camp routine. 


All the foregoing installations, with few exceptions, have been 
put in by the electrical engineers. 


It is interesting to note that this detachment has been remarkably 

ee from sickness and casualties; the health of the mon has been 
capital; they have plenty of work to do, of a varied nature, and 
also instructive ; the letters that arrive arc very cheerful, and alto- 
gether they seem to be having quite as good, if not a better, time 
than the first South African contingent had. 


C. T. Ruse, Acting Sergeant-Major. 
By request of the O. C. E. E. R. E. V. 


Headquarters, Regency Street, Westminster. 
August 28th, 1901. 
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UTILISING THE SUN'S ENERGY. 


— 


PROP. TuunBsroN discourses this month in Cassier's Magazine upon 
the problem of utilising the sun's energy. He points out that in 
spite of the enormous deposits of coal remaining untouched in other 
sections of the globe, within a few generations, at most, some other 
energy than that of combustion of fossil fuel must be reliod upon to 
do the work of the civilised world. 

He considers that water power, which is the next most important 
source of energy to coal, will do much for us, and quotes figures 
which go to show that the energy capable of use in the area drained 
by the Mississippi River for instance, may be taken at about a 
quarter of a million horse-power per square mile. In the next few 
lines, however, Prof. Thurston points out that such figures are of 
little value, and this is certainly correct. It is obvious that 
the available water-power must be calculated from the minimum 
volume falling under easily utilisable heads. A fall of 6 in. per 
mile, as in the case of the Mississippi (with the exception of the 
three small water falls), is of no use whatever. 

Prof. Thurston disposes of wind-power and tidal-power after very 
few remarks, and devotes himself principally to the consideration of 
the possibility of converting the beat of the sun into mechanical 
energy by some direct means. 

He refers to John Eriesson's contributions to the Centenary 
Exhibition in 1876, and the figures quoted are certainly interesting. 
It would appear that with Mr. Ericsson's concentration apparatus, 
during nine hours per day, an average of fully 3°5 units of heat por 
minute can be extracted for each square foot of area presented 
perpendicularly to the sun’s rays in all latitudes between the 
equator and 45 of latitude. Theoretically, this works out to 
8:2 II. P. for an area of 100 ft. It appears that there is a 
rainless region extending from the North-West Coast of Africa to 
Mongolia, 9,000 miles in length, and nearly 1,000 miles wide. 
Besides the North African deserts, this region includesthe southern 
coast of the Mediterrancan, east of tlie Gulf of Cabes, Upper Egypt, 
the eastern aud part of the western coast of the Red Sea, part of 
Syria, the eastern part of the countries watered by the Euphrates 
and Tigris, Eastern Arabia, the greater part of Persia, the extreme 
western part of China, and lastly, Mongolia. 

In the western hemisphere, Lower California, the tableland of 
Mexico and Guatemala, and the West Coast of South America, suffer 
from continuous intense radiant heat for a distance of more than 
2,000 miles. 

Calculations based upon the assumption that 1 H.P. could be 
developed for every 100 sq. ft. exposed to solar radiation would 
lead one to enormous figures if applied tothe area above mentioned. 
For the purpose of example, however, Mr. Ericsson takes a strip of 
land a single mile in width, along the rainless western coast of 
America, the southern coast of the Mediterrancan, both sides of the 
alluvial plan of the Nile in Upper Egypt, both sides of the 
Euphrates and Tigris for a distance of 400 miles above the Persian 
Gulf, and finally a strip also a mile wide along the rainless portions 
of the Red Sea above alluded to. The aggregate length of these 
strips of land, selected on account of their being accessible by water, 
far exceeds 8,000 miles. The area covered would be about 
223,000,000,000 sq. ft., and on theassumption that 100 sq. ft. could 
produce 1 H P. during an average of nine hours per day, we are led 
to the conclusion that by suitable apparatus 92,300,000 engines each 
of 100 n.r. could be kept working, by utilising only that heat which 
is now wasted on the assumed small fraction of similar land ex- 
tending along some of the water fronts of the sunburnt regions of 
the earth. 

These figures are certainly interesting, and it would appear from 
results of other experimenters that Mr. Ericsson's assumption of 
1 n.r. from 100 sq. ft. of receiving area is quite within the bounds 
of practical possibility. In fact, according to Prot. Thurston, 
this figure has been contirmed by recent experiments at Pasadena, 
in California, where it is stated that Ericsson's efficiency has in 
some cases been attained. < The apparatus used in California was a 
truncated conical mirror, 33 ft. 6 in. in diameter at the top and 
15 ft. at the bottom, which concentrates the rays of the sun received 
upon its 1,788 facets at a focus, where a boiler is placed and steam 
generated to work a steam engine. The whole mass is moved by 
clockwork and automatically held with its axis directed towards 
the sun. The boiler, which is carried on the same frame and moves 
with the mirror, is 13 ft. 6 in. in length, and contains about 10 cubic ft. 
of water and 5 cubic ft. of steam space, pressure being maintained 
at 150 lbs. per sq. in. The apparatus is said to be of 10 I. p., but 
Prof. Thurston remarks that the reported figures are inconsistent 
with this rating. It is unfortunate that Prof. Thurston does not 
quote these figures, which would certainly be of great interest. 

It is also unfortunate that most of the areas over which the heat 
of the sun could be conveniently utilised are entirely devoid of 
animal or vegetable life, and presumably it would be ditlieult to 
establish manufactories or other means of utilising mechanical 
energy in these regions, 

It is not often that nature makes things easy for us. Asa rule, 
the really useful large water-powers arc also located in places 
remote from any form of civilisation, thus severely handicapping 
the efforts of engineers to utilise the energy of falling water and 
to turn it to useful account. 

There can be no doubt that the exhaustion of our possible fuel 
supplies is a serious matter, but the old proverb which points out that 
necessity is the mother of invention will not fail to be equally true 
when the necessity arises for inventing or discoveriug some substi- 
tute for coal. In fact, the tendency of the last few years voes lo 
show that in the future we may look to our chemists for startluy 
discoveries in fuel for power generation. A great advance, at least 
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in the economy of fuel consumption, is made by the discovery of 
Mond gas, and it is more than probable that this discovery will 
open the way to many similar ones along cognate lines. 


BUSINESS NOTES. 


: Electrica] Wares Exported. 
WIE DNA Auc. 28TH, 1900. | Wek ENDING Ava. 271H, 1901. 


Adelaide. és . Value £141 | Alexandria. Teleg. mat. Value £75 
a Teleg. wire . 700 Amsterdam Se ss - #0 
" Teleph. mat. .. .. 310 Beira. Teleg. mat. .. 142 
Alexandria 85 "s . 189 | Calcutta  .. V s .. 108 
"i Teleg. wire.. .. 207 Cape Town on a. .. 790 
Amsterdam .. ss s . 36 Christchurch ss ae ae 12 
Bahia oe oe ee ee os 32 i Christiania oe ee ee ee 24 
Beira. a ve as + 60 , Copenhagen b -i .. 800 
Bombay  .. we s £s. Q8, ^ Elcc.lighting cable 8,910 
Boulogne ss m 23 24 e Teleg. wire $a 19 
Buenos Ayres jt v . 979 | Durban = $$ e 24 
" Teleg. mat. .. 740 | Fremantle .. i á .. 24 
Calcutta ra 54 5 .. 110 | Ghent v UN VÀ Vin 8 
Cape Town .. T" es „ 958 Gibraltar. ko ce od 25 . 
Durban e EN vis .. 1,920 | Hong Kong.. - Vs 2 10 
E Teleph. mat. e 20 | Nagasaki. Teleg.cable.. . . 5,701 
Hamburg. Telcg. mat. .. .. 1,230 | New York .. as ES EM o6 
Hobart 53 Perth Vi ee, EAD. ea NTE 
Hong Kong .. m x .. 819 $5 Teleg. cable Se . . 5,370 
Lisbon. Teleg. apparatus PP 92 Port Elizabeth  .. ia ox 44 
Mauritius. T de .. TH Rio Janeiro.. 25 j^ ae 22 
Nagasaki x Fx e 142 " Teleg. mat. . M6 
Ostend Ms T P3 .. - 800 Hodriques. Teleg. cable 560,575 
Port Elizabeth  .. wie . . 148 is Teleg. mat. .. 119 
Rockhampton ess T M 04 Santos - vs 79 
Hotterdam. Teleg. wire .. 115 Singapore - e Ws 25 
Santos E s 17 i Teleg. mat. s 57 
Singapore .. ME 05 .. 160 Stockholm. Teleg. wire s 0 
Stockholm, Telog. wire os 38 | Sydney y Si .. 480 
Bydney iv sa * . . 1,641 Tokio - v. a oe 49 
Wellington .. . 204 Valparaiso .. ee si S. 98 
Wellington 5 s sa 17 
Total . £10,651 | Total £599,658 


Foreign Goods Transhipped. 


Barbadoes. Teleph.apprts. Value £48 Antwerp. Elec. apparatus Value £300 
Hamburg. Elec. apparatus . 30 Baltimore. Fleece. machinery .. 800 


Perth. Elec. motor machinery 159 : Colombo. Elec. mat. .. 5 10 
| Hamburg. Elec. goods.. . . 170 

Rio Janeiro. Teleg. wire .. 860 

Total jis el £237 | Total . . £2,140 


Actions. — According to the Nu, Lord Pearson has 
disposed of the action brought in the Court of Session by P. R. 
Jackson & Co., Limited, Salford Rolling Mills, Mauchester, against 
the Glengarnock Iron and Steel Company, Limited, 127, St. Vin- 
cent Street, Glasgow, for payment of a sum of £519 10s. 3d. In 
1897 the defenders contracted with the pursuers for the supply and 
erection by the pursuers of an electric pumping plant at the 
defenders’ No. 5 pit, Auchenharvie Colliery, at a price of ‘£2,600. 
The plant was, the pursuers averred, duly supplied and erected, and 
some extra work was also executed for which payment was claimed, 
the sum sued for being the balance of the whole account. The 
defenders pleaded that their acceptance of the contract expressly 
stipulated that the whole work should be in accordance w'th their 
specifications; with the pursucrs estimate of May 25th, 1897; and 
generally as per traciugs submitted by the pursuers; but subject to 
the defenders' approval of the working plans. Alterations were, 
the defendera stated, made from time to time by the pursuers on 
the plant as originally supplied and erected by them with a view of 
rendering it conform to contract. It was not till February, 1900, 
that the pursuers succeeded in putting the plant into a condition to 
perform the work it was guaranteed to do in a satisfactory or 
efficient manner. During the period from November Ist, 1897, to 
February 1st, 1900, the defenders were deprived of the use of the 
pumping plant owing, they said, to the failure of the pursuers to 
have the same up within the contract time, and to deliver it in an 
efficient state conform to contract. Lord Pearson has assoilzicd the 
defenders, finding that through the pursuers’ undue delay in ful- 
filling the contract the defenders sustained loss and damage to an 
amount exceeding the whole claims made by the pursuers. The 
defenders were allowed expenses. 

At Glasgow Sheriff Court, before Sheriff Fyfe, on Tuesday, Mr. 
Thos. Simpson, coalmaster, Pollokshields, raised anu action against 
the Glasgow Corporation Tramways under the Summary Jurisdic- 
tion Act, 1864—1881. The pursuer avers that on 28 separate occa- 
siong, between June 3rd and August 20th, the speed of the trams 
exceeded that allowed by the Board of Trade regulations, viz., eight 
miles an hour, more particularly on the Pollokshields to Exhibition 
route; that for each contravention the penalty is £10, and the 
complainer asked his Lordship to impose a penalty or penalties. 

Mr. Campbell, agent for the Corporation, objected that complainant 
had no title to prosecute without the consent of the Procurator 
Fiscal. He also pleaded defective specification, in that the com- 
plainer did not specify which car or cars exceeded tke regulation 
speed, and in which direction they were travelling. 

Mr. Lamond, agent for complainer, pointed out that the Board 
of Trade regulations were to be read as part of the provisional 
order tor the trams, and that they were framed with the object of 
securing to the public reasonable protection from accident. The 
complainer stated that there was considcrable risk to himself and 
family in travelling at such a high speed, on many occasions as high 
as 22 miles per hour. As to the title of prosecutor to sue, that had 
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already been settled in cases which he cited. These cases, he 


thought, showed that the objections were like ‘so many electric 
sparks emanating from the representative of the Corporation with 
the object of slipping out of this well founded prosecution by a side 
wind.“ (!) As to defective specification, he pointed out that the 
Corporation had the monopoly of the tramway system, and that it 
was merely necessary to say certain days. 

After further discussion, the Sheriff intimated that he would 
give judgment on the relevancy on September 3rd. 


Auction Sale.—An electrical engincer’s machinery and 


stock-in-trade are to be sold by auction at Halifax on September 6th. 
see ‘ Official Notices“ to-day. 


Books Received.—“ Journal of the Institution of Elec- 
trical Engineers," No. 152, Vol. xxx., August, 1901; " Index to the 
Journal," Vol. xxx.; also index to Vols. xxi. to xxx., 1892—1901; 
" List of Officers and Members of Institution of Electrical 
Enginecrs.” London: E. & F. N. Spon, 4s. and 2s. 6d. respectively. 

‘Transactions of the North-East Coast Institution of Engi- 
neers and Shipbuilders,” Parts 5, 6, 7 aud 8, May and July. 
London and Newcastle-on-Tyne: Andrew Reid & Co., Limited, 
1901. 

“Trade Marks," by Ernest Salaman. The Mercantile Publishing 
Syndicate, Limited. ls. 


British Artisans on Tour in America. —Messrs. 
W. and D. C. Thomson, proprietors of the Red Letter, have just sent 
to America in connection with that paper an expedition of 12 repre- 
sentative working men to investigate and report upon labour con- 
ditions. The delegates, who were elected by popular vote, represent 
such industries as mining, electrical and mechanical engineering, 
the pottery trade, railway work, coachbuilding, metallurgy, cabinet- 
making and upholstering, textile manufactures, &c. The entire 
expenses of the expedition are being paid by Messrs. Thomson. 


Catalogues and Lists.—The Lancashire Dynamo and 
Motor Company send us a catalogue and price list of their dynamos 
and motors, which vies with the latter in excellence of finish ; the 
illustrations are capital, not only as artistic productions, but also on 
account of their intrinsic interest and novelty. The company’s 
standard machines are built to stock in sets of 50, from 1 kw. to 
16 kw., and the larger sizes in smaller quantities, enabling prompt 
delivery to be effected. A list of 90 customers, with their orders 
amounting to 370 machines, shows how rapidly the firm has built 
up a sound connection since it started in June last vear. 

Messrs. R. W. Blackwell & Co. send us a price list of their 
" Colunn" type indicating and recording volt and amperemeters, 
of which we gave a description in our issue of August 16th. 

-Messrs. S. N. Wolff & Co., of Wevelinghofen, forward lists of 
their electrical goods, comprising lamp shades, globes, battery jars, 
vacuum tubes, glow lamps, various porcelain and small metal 
articles, bells and their accessories, dry batteries, switches, lamp- 
holders, &e. Desk fans, and an interesting novelty called the 
* Zwerg-Telephon," are also listed. 

The Electrische Bogenlampen-und Armaturen-Fabrik send us a 
catalogue of their arc lamps for direct and alternating currents, 
open and enclosed. The former burn three in series on 110 volts 
D.C. Arc lamp resistances, transformers, cut-outs, &c., are also 
listed. 


China.—H.M. Consul-General at Canton, in a recent 
report, states that there is a considerable and probably increasing 
demand forall kinds of electrical apparatus in the shape of phono- 
graphs, telephones, Remtgen rays apparatus, gramophones, and cine- 
matographs. Why phonographs, gramophones, &c., should be 
classed as electrical apparatus is past understanding; but the 
importance of the actual and possible trade with China in small 
electrical wares ought not to be overlooked by our manufacturers. 


Woking.—The Automotor Industries, Limited, have 
established works at Woking for the manufacture of batteries 
similar to those being used on the Powerful,” an electrically. 
propelled motor carriage now making a tour of the United King- 
dom. The “Powerful” proceeded from London to Sheffield in two 
days, a distance of 157 miles, and was recharged at the Sheffield 
Corporation works. The average cost for energy per mile works 
out at 1id., a total mileage of 1,837 miles having been negotiated 
with about 950 units of electricity. Mr. H. Leitner, who is organis- 
ing the tour, is manager of the works at Woking. 


Wolverhampton.—The International Exhibition to be 
held in Wolverhampton next year has every prospect of success; 
the guarantee fund already amounts to over £30,000. The Earl of 
Dartmouth (the Lord-Lieutenant of the county of Stafford) is 
President, and is supported by an influential committee. Lord 
Barnard has granted part of the site, and an area of over 30 acres is 
made up of a portion of the beautiful Park, including a lake, belong- 
ing to the town. Mr. H. A. Hedley, the general manager of the 
phenomenally successful Glasgow Exhibition, and Messrs. Walker 
and Ramsey, the architects of part of the buildings of that under- 
taking, are now engaged in maturing the plans of the buildings, in 
which provision is made for the display of machinery, assurances of 
exhibits from many leading engineering firms having already been 
obtained.  Intending exhibitors are reminded that applications 


must be received not later than October 1st next, at Gresham 
Chambers, Wolverhampton. : | 


(Continued on page 357.) 


i 


Vax buh. Er m: 


£e 


— 


———— nn 


Vol. 49. No. 1,240, Avausr 30, 1901.] 


THE ELECTRICAL REVIEW. 949 


—————..—.———— 


GLASGOW ELECTRIC TRAMWAYS. 


From their very beginning, the tramways of Glasgow have 
been under the control of the Corporation; as far back as 
1870, when proposals were brought forward for constructing 
tramways in-the city, to be worked by animal haulage, the 
Corporation took matters into its own hands and carried out 
the work. The tramways were leased to a company until 
1894; on the expiry of the lease the Corporation decided to 
work the tramways in future on its own account. At the 
same time the question of adopting some form of mechanical 
traction was considered, but for the time being the tramways 
continued to be worked by horses. When the system was 
taken over, it comprised about 31 miles of double track. 
Halfpenny fares were instituted by the Council, and the 
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which comprised 4] miles of double track, was 
described in our issues of October 21st and 28th, 
1898. The results obtained proved highly satisfactory, 
and in the following year the Corporation decided 
to convert the whole of the tramway system to 
electrical working. For this purpose Mr. H. F. Parshall 
was retained to report on the whole subject, and to draw up 
a scheme for carrying out the work. Mr. Parshall esti- 
mated that the generating plant should have a capacity of 
17,000 H.P., to provide power for a total of 600 cars. 

As the wide extent of the existing and proposed tramway 
routes altogether precluded the possibility of supplying the 
necessary power from a single generating station at low pres- 
sure, the question whether a single high pressure generating 
station, with converting sub-stations, or a number of separate 


MusanavE 500,0-H.P. ENGINE AND BRITISH luowsoN-HOUSTON ALTERNATOR. | 


undertaking, under the able management of Mr. John 
Young, has been highly successful and financially profitable. 
In 1896 Mr. Young and Councillor Crawford visited 
Various Continental cities to inquire into the systems of 
mechanical traction in actual use, and on their return issued 
an exhaustive report, which strongly favoured the overhead 
trolley system of electric traction. The conclusions of the 
report were confirmed by a sub-committee, which visited a 
number of the most important Continental systems in the 
same year ; Mr. Young and Mr. W. Clark, the city tramways 
engineer, also went to America to make further investiga- 
tions, with the same result. | mE | 
In consequence of these inquiries, the Corporation pro- 
ceeded to equip the Springburn section of the tramways on 
the overhead system as: an experiment ; this installation, 


low pressure generating stations, should be employed, at 


once arose ; in his report Mr. Parshall fully discussed these 
alternatives, and decided in favour of the single high pres- 


sure Station, with five distributing sub-stations. It was 


recommended that there should be four main generating 
sets, of which one should be held in reserve; the generating 
pressure was fixed at 6,500 volts, and the three-phase 
system was chosen. | | 

Mr. Parshall's scheme was adopted by the Corporation, 
and the work was put in hand at once. The site selected for 
the power station was at Pinkston, near Port Dundas, on the 


Forth and Clyde Canal. The Caledonian and North British 


Railways bound two sides of the site, and the canal a third, 
so that the site is especially favourable for the economical 
supply of both water and coal. mE 
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Vb ðͤ y SCENE 88 


The framework of the building is of steel, filled in with 
brick; the whole of the steel work was carried out by the 
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EXTERIOR OF STATION, SHOW:NG Coat SIDINGS. 


Riter Conley Company, of Pittsburg, U.S.A. The building 
is divided into three bays, each of which is 244 ft. in length ; 
the boiler house is 84 ft. wide and 70 ft. high to the eaves, 


the engine room 75 ft. wide x 64 ft. high, and 
the auxiliary plant room 40 ft. wide x 52 ft. 
high. The foundations are of concrete, and 
are carried down to the sandstone, reaching a 
depth of 28 ft. below ground level in some 
cases; the main columns are carried by granite 
blocks supported on the concrete. Rivetted 
lattice trusses are used in the roof construction, 
and are interbraced, so as to rigidly brace the 
three bays of the roof together. 

Coal is brought to the station by both the 
Caledonian and the North British Railways, 
from which sidings have been laid to the 
boiler house. These sidings are on two 
different levels, the North British siding, 
with one track, being on the same level as the 
ground floor of the generating station, and 
the Caledonian siding, 15 ft. higher, with six 


tracks. Beneath these thereis a range of coal 


bunkers, with eight receiving hoppers for the 
high level sidings, and one for the low level. 
The bunkers have a total capacity of 4,000 tons ; 
they are built of steel plate, and are supported 
on columns. They are provided with hoppers, 
from which the coal is fed into the coal con- 
veyors. The coal bunkers, and all other steel 
work outside the main buildings, were con- 
structed by Sir W. Arrol & Co. 

There are two coal conveyors, of the gravity 
bucket type, each having 365 buckets, and 
extending to à total length of 860 ft., of 
which 107 ft. at each end of the boiler 
house is vertical. Each bucket is capable of 
holding about 1 cwt. of coal; the conveyors 
move at the rate of 45 ft. per minute, and 
are each capable of: handling 50 tons of coal 
per hour. They are driven by enclosed motors, 
fixed at the top of the boiler house; these were 
supplied by Messrs. J. P. Hall & Co., of Oldham, 
and are shunt wound for 500 volts, 200 
revolutions per minute. A revolving auto- 
matiefiller of novel design is provided for each 
conveyor, which can be moved on rails under the 


bunkers to any desired position. For emptying the buckets 


into the bunkers at the top of the boiler house special. tilting 
devices are employed, which can be moved to any point where 
| the coal is to be tipped ; these consist 

— of levers which engage with the buckets 

f as they pass by, and gradually turn them 
over. The whole of the conveyor 
plant was supplied by the Mirrlees 
Watson Company, Limited, of 
Glasgow. 

The conveyors discharge into bunkers 
situated at the top of the boiler house; 
these are also of steel, forming part of 
the Riter Conley Company’s contract, 
and extend the whole length of the 
boiler house. At one end of the latter 
separate ash bunkers are provided; the 
conveyors, passing through the tunnel 
beneath the stoking. floor, collect the 
ashes from shoots through four moy- 
able ash fillers, and carry them up to 
these bunkers, from which they are 
transferred by means of shoots to rail- 
way trucks, 

Above each boiler furnace the over- 
head bunker is provided with a spout, 
controlled by a valve; just beneath 
this is a railway, along which 
run  hopper weighing machines, 
one to each boiler. The hopper 
and shoot have a capacity of about 
500 lbs. of coal per charge, and 
the operations of filling, weighing 
and discharging them, are carried 
out entirely from the stoking floor. The weighing 
hoppers were supplied by the Mirrlees Watson Company, 
Limited. 
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ALLIS 9,^CO-H.P. ENGINES AND B.T.H. AITERNATONG. 


The steam raising plant consists of 10 pairs of Babcock ` 
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and Wilcox boilers, arranged in eight | batteries, four on 
either side of the boiler house. These are of Messrs. Bab- 
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into two sections, which are absolutely independent and self- 
contained in every particular, thus providing a very high 


cock & Wilcox’s stan- 
dard type, each having 
à heating surface of 
5,173 sq. ft., and being 
capable of evaporating 
20,000 Ibs. of water 
per hour at a pressure 
of 160 Ibs. per sq. in. 
The boilers are fitted 
with the makers’ 
“Scotch” furnace, and 
with their superheaters 
and chain grate stokers. 
The latter are du ven by 
two lines of shafting 
beneath the floor, each 
of which is coupled 
to à 12-H. p. Westing- 
house motor; both 
lines can be driven 
by either motor if 
necessary, A separate | 
steel flue is provided for > 
tach row of boilers, 
supported on girders above the boilers ; 
the flue is 16 ft. 9 in. high at the 
chimney, and tapers to 10 ft. 3 in. at 
the smaller end, the breadth being 
8 ft. throughout, Each of the flues is 
170 ft. long, and weighs about 100 
tons; they were supplied by Messrs, 
Mechan E Sons, of Glasgow. Two 
economisers, each capable of heating 
12,000 gallons of water per hour from 
40° to 160° F., are provided, being con- 
nected with the respective main flucs, 
and furnished with dampers and byc- 
passes, These were the work of the 
Clay Cross Company, 

The two chimneys are built of brick, 
and are octagonal up to a height of 
103 ft., after which they are circular in 
“ection ; their proportions are unusuall y 
pleasing, and it is difficult to realise 
that they are 250 ft. in height from 
the floor level of the boiler room. The 
total height from the top of the found- 
ations is 277 ft. 6 in. and the inside 
diameter at the top is 16 ft. 9 in. The 
chinineysarélined with fircbrick, and are 
“urtounted by heavy éast-iron copings. 

A noteworthy feature of this power 


station is the fact that the steam-raising plant is divided 


degree of security against a breakdown. 

All the boilers feed into a main header 
in the boiler room, 16 in. in diameter ; 
the two boilers forming each battery 
are coupled together by a 7-in. pipe, 
from which a 9-in. pipe is teed to join 
the main pipe. The latter is made 
in two sections, joined at the middle by 
steel expansion bends. The steam pipes 
to the main engines are taken overhead 
through the boiler-house wall, and are 
14 in. in diameter in the case of the 
Allis engines, 15 in. for the Musgrave 
engines. All the steam, exhaust and 
feed piping was carried out by Messrs, 
Babcock & Wilcox. 

In the engine room there are four 
main generating sets, two auxiliary 
sets, and six exciter sets, 

All the main engines are of the 
three-cylinder three-crank vertical com- 
pound condensing type, with Corliss 
valve gear, having a normal capacity 
of 4,000 1. M. P. at 150 Tbs. per sq. in., 
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WATER-TUBE BOILERS. 


a continuous maximum "output of 5,000 I. H. P.;; they 
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run at 75 revolutions per minute, with a maximum variation 
of 14 per cent. between no load and maximum load, and an 
angular variation not exceeding } of 1 per cent. in 1 revolu- 
tion. Two of the engines were supplied by the E. P. Allis 
Company, of Milwaukee, and two by Messrs. Musgrave and 
Sons, of Bolton. 


END or CONVEYOR TUNNEL. 


The Allis engines have eviinders 42, 62, and 62 in. in 
diameter, with a stroke of 60 in. The valve gear is of the 
Reynolds-Corliss ty pe, with double-ported valves in the 
cylinder heads. The speed is controlled by a governor 
which acts on both high a :d low pressure gears. The piston 
rods are 8 in. in dia- 
meter, and the crank 
pins 12, 16 and 20 
in, diameter x 12 in. 
long. The two low 
pressure crank-pins are 
rigidly fixed into the 
webs of one side only— 
that next the alternator 
—the other ends being 
given aslight play, so as 
to allow for slight inac- 
curacies of alignment due 
to settlement, and to 
facilitate erection. The 
first and second bear- 
ings of the crankshaft 
are 22 in. diameter x 
36 in. long; the third 
and fourth 24 x 26; 
the fifth 32 x 64, and 
the outer bearing 30 x 
48 in. The diameter of 
the shaft in the hubs of 
the fly-wheeland magnet 
wheel is 36 in. The 
fly-wheel is 24 ft. 4 in. 
in diameter, made in 
10 parts, and weighs 
105 tons; the whole 
engine weighs 650 tons, and, with the generator, occupies 
a floor space of 52 x 24 ft. 

The high pressure cylinder alone is jacketted, and the 
receiver is provided with a reheater coil fed with live steam. 

The Musgrave engines have cylinders 42, 60 and 60 in. 
in diameter, with 60 in. stroke ; the valve gear is of the 


Musgrave trip Corliss type. The piston rods arej9 in. in 
diameter, and the crank pins 14, 18 and 22 in. diameter x 
14 in. long. The crankshaft is in two pieces, weighing 
respectively 52 and 30 tons ; the bearings are of the same 
dimensions as those of the Allis engines. The fly-wheel 
weighs 145 tons, of which 90 tons are in the rim, and the 
whole engine weighs 750 tons. The high pressure cylinder 
is jacketed with live steam, and the receiver, is built like a 
surface condenser, steam at boiler pressure being passed 
through the tubes, which are surrounded by the exhaust 
steam from the high pressure cylinder. A 5-in. pipe passes 
through the centre of the receiver, by means of which steam 
can be taken from the boilers through a reducing valve to 
the low pressure cylinders for starting up. 

All the main engines are provided with emergency 
governors, Which cut off the steam if the speed rises 5 per 
cent, above normal. 

The two auxiliary engines were made by Messrs, D. 
Stewart & Co., Limited, of Glasgow, and are designed to give 
a normal output of 800 l. U. P., a continuous maximum of 
1.000 rn. P., and for a short period 1,200 l. M. P.; they are 
of the two-cylinder vertical cross-compound type, condensing, 
with the generators between the high and low-pressure cranks. 
The cylinders are 22 and 44 in. diameter x 42 in. stroke, 
with valve gear of the Reynolds-Corliss type; the piston 
rods are 5} in. in diameter, and the crank pins 65 in. x 7 in 
long, The main bearings are 15 in. in diameter x 36 in 
long, and the shaft is 20 in. diameter in the fly-wheel. The 
latter is 19 ft. in diameter, and weighs 34 tons, of which 23 
tons are in the rim. 

The normal speed is 90 revolutions per minute, and there 
are two governors, one of which is for emergency. 

The six exciter engines are of the high-speed vertical 
compound enclosed type, and were supplied by Messrs. 
W. H. Allen, Son & Co., of Bedford. Each engine is rated 
at 100 l. M. b., at 300 revolutions per minute; the cylinders 
are 11 and 19 in. diameter x 8 in. stroke, and each is fitted 
with one piston valve. Forced lubrication is provided for 
all working parts. Special provision is made for preventing 
water from the piston rod stuffing box from finding its way 
into the trunk, and the latter is provided with hinged doors 
so ax to give ready access to the crank chamber. All the 
hearing surfaces are large, and an additional large bearing is 
provided at the generator end of the shaft to carry the 


VALVE GEAR OF STEWART 1,000-H.P. ENGINE. 


weight of the armature. The mechanical efficiency of ches? 
engines is stated to be 92 per cent. at full load. 

All the electrical generators coupled to the main, 
auxiliary and exciter engines were supplied by the British 
Thomson-Houston Company, and will be described later, 

(To be continued.) 
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GLASGOW INTERNATIONAL EXHIBITION, quietly and well, and is very highly finished ; the Russian iron 


1901. 


VII. 


covering of the stexm pipes, by Messrs. Jones & Horsfield, 
gives a very handsome appearance to these parts. A fly- 
wheel of about 4 tons weight is fixed between the crank- 
shaft and the armature. ! The engine bed is mounted on the 


Messrs. D. Bruce Peebles & Co. have supplied to the top of a large bed-plate, which also carries the dynamo. 
power department a dynamo, driven by one of Messrs, An extra long distance piece is provided between the 


cylinder and the crank chamber, so 
that the active part of the piston rod 
does not enter the latter; this prevents 
the introduction of oil into the cylinder 
upon the rod. "The oil and water are 
drained to a pocket, and the oil only is 
returned to the crank chamber. 

There is a bye-pass for warming the 
cylinders before starting, and, thanks 
to the separator action of the receiver 
pipes mentioned above, it is possible to 
throw full load on the engine almost at 
once. The only oil cup used is on the 
governor sleeve, which, as well as tlie 
rod, is of aluminium. Metallic (New- 
castle) packing is used on all the rocs 
except the governor spindle, which is 
not packed at all; yet there is no 
leakage while running. The water 
which drips from it at the start goes 
into the hollow governor rod, and is 
led away from the lower end of it, 
The I. P. and L. P. cylinders are 
drained into the exhaust pipe, while a 
separate drain pipe is provided for the 
H.P. cylinder. Small doors are pro- 
vided for the indicator gear, and each 
of the main doors of the crank chamber 


BELLIss AND Moncom ExGINE AND Bruce PEEBLES DYNAMO. | carries a smaller door, which facilitates 


Lelliss & Morcom's engines, in addition 
to the balancer described in our last 
article, 

The dynamo is of the four - pole 
shunt-wound type, giving 880 amperes 
at 460 — 530 volts, 400 revolutions 
per minute, The yoke ring is circular, 
and presents a very neat appearance; 
inside the poles a steel cylinder is 
fitted, cu& away between the poles. 

The armature is of the drum type, 
with slotted core; it is well ventilated, 
and runs sparklessly, without shifting 
the brushes, from zero load to 25 per 
cent. overload. The carbon brushes 
are in four sets of five, and are shifted 
by means of a simple screw and nut 
adjusting gear. 

The Belliss engine is of the three- 
erank triple- expansion double-acting 
type, having cylinders 12 in., 17 in., 
and 24 in. in diameter, with a stroke 
of 10 in., designed to give 350 B. HI. P. 
The valves are of the piston type. 
The steam passages between the several 
cylinders are so arranged as to, as fur 
as possible, separate the water of con- 
densation from the live steam, by 
slanting upwards from the higher 
pressure to the lower. The steam 
separator itself is specially modified to 
allow of the steam pipe being con- 
nected with it from below, The speed 
is controlled bya centrifugal governor 
on the shaft, acting on a double- 
beat throttle valve. The system of 
forced lubrication, which was origi- 
nated by Messrs, Belliss in 1890, and 


bas since been progressively improved 


by-them, is employed, a pump without 


SISSON ENGINE HAND CLARKE-CHAPMAN DYNAMO. 


Valves or packing "being used to force oil to all the working inspection without usually requiring the whole door to be 
patte except the cylinders, The engine runs extremely ^ opened. Pressure gauges are provided for all three cylinders, 
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Messrs, Belliss, we understand, have no fewer than 17 
similar triple-expansion engines in hand, of 1,200 B.H.P. 
each, and one set of 2,200 B.H.P.; two of their 


1,500-1.H.P. engines are installed in the Port Dundas Elec- 
tricity Works, Glasgow. 

Messrs, W. Sisson & Co. exhibit in the Power Department 
a double-acting compound engine of a very interesting type, 


KELVIN & JAMES WHITE SWITCHBOARD. 


the high-pressure cylinder being raised and overlapping the 
low-pressure cylinder; the cranks are opposite, and both 
valves are on one rod, which is controlled by a shaft governor, 
giving automatic variable expansion. The extra length of 
the high-pressure piston rod is made use of for the purpose 
of balancing the moving parts, which is very carefully done. 
Owing ‘to the close 
approximation of the 
two cranks, there is 
no need for an inter- 
mediate bearing, while 
the pressures of the 
connecting rods are 
practically mutually 
balanced, thus relieving 7 
the main bearings. 
Obviously, for the same 
reason, the couple tend- 
ing to set up vibration 
is greatly reduced. 
There is no difficulty 
in examining or remoy- 
ing the low - pressure 
piston, as clearance is 
left above the cylindcr 
cover. The cylinders 
are 9 and 15 in. dia- 
meter x 8 in. stroke, 
and the engine gives 
125 B.H.P. at 400 re- 
volutions per minute. 
The brasses are self- 
adjusting, and a novel 
device for attaching the 
crosshead to the piston 
rod is used. The valve 
rod is provided with a 
spring buffer, and there 
is an exceedingly neat 
arrangement for vary- 
ing the speed while the 
engine is running. Water circulation is provided for cooling 
the crank chamber; splash lubrication is used. Sectional views 
of a similar engine were given in our issue of May 24th last. 

The engine is direct-coupled to a dynamo built by Messrs. 
Clarke, Chapman & Co., giving 400 amperes at 220—250 
volts. This machine is of the two-pole undertype, shunt 
wound; the armature is vf the drum type, with evolute end 
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the smaller ones at 250 volts, three being connected 


connections. The brushes are of copper gauze, and the 
bearings are provided with the usual ring lubrication. 

Messrs. Kelvin & James White, Limited, have a very 
handsome exhibit, consisting of a switchboard controlling 
the distribution of lighting and power to the whole of the 
Exhibition. The board is arranged for the three-wire 
system, having 500 volts across the outers, and panels are 
provided for 12 gene- 
rators and eight feeders, 
dealing in all with 
3,000 KW. 

The middle panel is 
fitted with Kelvin S. R. 
pattern bar and dynamo 
voltmeters, standard 
multicellular electro- 
Static voltmeters, re- 
cording voltmeters, earth 
current recorder, middle 
wire and earth ampere 
gauges, automatic short- 
circuiting switch for 
earth current recorder, 
and voltmeter switches. 
The balancing and pilot 
voltmeters are of the 
Thistle illuminated dial 
type, and are mounted 
on swivel brackets on 
the top of the switeh- 
board frame. 

Each dynamo has a 
positive and negative 
panel, one mounted directly above the other. The positive 
panels of the six largest generator sets are fitted with S. R. 
(moving coil) pattern ampere gauges, having shunts at the 
back of the board ; the six smaller sets have plunger type 
edgewise ampere gauges. . 

Each positive panel is ‘also fitted with a main switch of 
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Messrs. D. BRUCE PEEBLES & Co.'s STAND. 


the cdgewise type, fitted with carbon breaks. Each negative 
panel is fitted with a Ferguson and White's patent auto- 
matic maximum and return current cut-out, with blow-out. 
screens, the dynamo field regulator hand wheel, and a pur 
of sockets for a Kelvin portable paralleling voltmeter. Five 
of the largest dynamos generate at 500 volts, and seven E 
on thé 
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positive side and four on the negative side. At the left- 
hand end of the switchboard are fixed eight positive feeder 
panels, and at the right-hand end are the corresponding 
eight negative panels. Each panel is fitted with an edge- 
wise switch for 750 amperes and a Kelvin feeder log, 
This instrument indicates and records the current flowing 
in the feeder, as well as the 
voltage at the feeding point. 

The whole of the panels are 
of polished white marble, carried 
on a steel framework; a polished 
teakwood moulding is fitted 
round the top and sides. The 
whole is surmounted by an orna- 
mental iron scroll, in which is 
fitted an electric synchronised 
clock controlled by a regulator 
in the exhibit of Messrs. Kelvin 
and James White, Limited, in the 
Grand Avenue. ‘This regulator 
also controls the clocks in the 
recording drums of the feeder 
logs. The entire switchboard, 
with its equipment of instru- 
ments, switches, &c., is of Messrs. 
Kelvin & James White’s own 
manufacture. 

The general scheme for tlic 
snpply of power and light to 
the Exhibition is carried out 
on the three-wire system, with 
500 volts between the outers, 
thus securing uniformity with 
the Corporation supply to the city. The total capacity 
of the generating plant is 3,000 Kw., but the maximum 
summer load was 600 kw., in addition to 600 Kw. supplied 
from the Corporation mains. ‘There are six feeders running 
from the switchboard to the Industrial Hall, the Grand 


0°5 sq. in. cross-section. The Corporation supplies coal, 
water, oil and waste, and other stores for the power depatt- 
ment, and charges exhibitors 2d. per unit for motive power ; 
for lighting the charge is 30s. per 16-c.r. lamp, inclusive of 
wiring, or, alternatively, 15s. for the wiring, and 2d. per unit 
for the energy consumed. 
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Bruce PEEBLES CENTRIFUGAL P. ub. 


There is a distribution board, in charge of an attendant, 
at each of the three feeding points, communicating by tele- 
phone with the main switchboard. The blowing of a fuse 
on these secondary boards is no unoommon occurrence. 

There is a change-over switch to the city mains on 


BRUCE PEEBLES POBTAB_E HAULINGd PLANT. 


Avene, and the top end of the Machinery Hall, to supply 
a” parta of the main buildings; there are also two power 
9005 in the Machinery Hall for the supply of motors at 
: 0 volta, All the feeders: are of triple-concentric cable, 
25, 0°15, 0*25 sq. in., paper insulated and lead-covered, of the 
J. V. Company's manufacture. The power rings are of 


ench distribution board. At night time one of the feeders 
is thus connected with, the city mains and paralleled 
with the generating plant at the main switchboard, after 
which the Exhibition plant is shut down, and the city 
mains, through the said feeder, supply the main board, 
and through it the distribution boards, during the night. 
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dies circuits are kept alive throughout the buildings at 
night. 

All the arc lamps for general lighting are of the 
* Brochipel ” type, run 10 in series; the Jackson-Mensing 
lamps at Messrs. Bruce Peebles & Co.’s stand are on a 
private circuit. All the outdoor lamps are wired with 


Willans engine. The construction of the armature is simil | 
to that of the large motor, and leaves no opening for 
criticism. The commutator is especially massive; it is put 
together under hydraulic pressure, and so designed that the 
bars cannot be forced in by a blow. D. es 
Enclosed four-pole Mining Motor—The shell of this 


Mavon & Coutson GrARED MOTOR. 


aluminium wire, supplied by the British Aluminium 
Company. Our thanks are due to Mr. Ward, mains 
superintendent to the Corporation, who organised and 
superintended the installation, and to the various exhibitors 
for the foregoing particulars. 


Messrs. D. BRUCE PEEBLES & Co. 


Besides their dynamo and balancer in the Power Depart- 
ment, Messrs. Bruce Peebles devote a 150 k. H. . four-pole 
motor to driving the main shafting in the Machinery Hall 
at their stand. This is one of their standard P. P. P. 
machines, No. 16, running at 400 revolutions per minute. 
The frame and poles are of cast-steel, the frame being 
divided on the horizontal diameter. Inside the pole-ring 
is a steel cylinder, cut away and bevelled between tbe poles. 
The field coils are wound pyramidally, for shunt excitation. 
The armature is barrel wound. The brush regulating 
gear is very well designed, but the brushes necd no 
shifting, running absolutely without sparking at all loads. 
The armature core is well ventilated both axially and radially, 
and the winding is extremely neat. The commutator is 
also well made. The machine is built on a heavy cast-iron 


ilavoR & CouLson MININd Pomp. 


bed, and presents a very handsome appearance ; indeed, it is 
difficult to describe it without appearing to overrate its 
qualities. 

Traction Generator Armature.— This large armature, 
intended for driving a paper mill, and rated at 
264 KW., is shown without its field magnets. There is 
no coupling on the shaft, the armature spider being provided 
with a flange for bolting direct to the fly-wheel of a 


Mavor & Coutson Deck PLANER. 


motor consists of two castings, with end plates carrying the 
bearings, and is gas and water tight. The motor is of 
10 B. U. P. and drives by belt. The design is such as to 
withstand the most severe treatment, and to work under 
the worst conditions of damp and dirt. 

Electrical Capstan.—A capstan for ship work, driven by a 
four-pole 10-H.r. motor, on a single base, forms another ex- 
hibit. The motor is semi-enclosed, with frame in one piece, 
and runs at 700 revolutions per minute : double worm and 
wheel gearing running in oil is used to drive the capstau, 
with a speed ratio of 20 : 1. 

Similar machines are standardised from 5 to 50 U. p.; 
the efficiency overall is over 70 per cent., which compares 
favourably with that of a steam capstan, taking at; least 
100 lbs. of steam per np.H.r.-hour. 

Centrifugal Pump. This is driven by a semi-enclosed 
motor of 5 B.H.P., running at 1,400 revolutions per minute. 

Geared Mofor.—A standard P. P. P 5 n.r. motor, provided 
with self-contained spur gear, reducing the speed from 100 
to 40 revolutions per minute, is shown. 

Haulage Plant.—This is mounted on a wheeled truck; a 
double-reduction spur gear is used, the pinion’ being of raw 
hide. The motor is semi-enclosed, of 6 B.H.P.,"running at 


Mavon & CoursoN PORTABLE DRILL. 


800 revolutions per minute; larger sizes are made up to 
100 B. H. P. 


Semi-enclosed motors for direct coupling and belt drive 
respectively, are also shown. Over a thousand of these, we 
understand, are annually supplied for general power work. 


MrssRs. MavoR AND COULSON. — BF. 
As befits their position as the pioneers of public electricity 
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supply in Glasgow, Messrs. Mavor & Coulson have a large 


and varied exhibit at their stand, as well as the 385-KW. and 


180-kw. generators already described in connection with the 
power department. 

Geared Mining Pump.— On their stand Messrs. 
Mavor & Coulson show one of their enclosed motors coupled 
toa triplex ram pump, made by Messrs. J. H. Carruthers 
and Co., of Glasgow. The rams are 34 in. diameter x 6 in. 
stroke, and are arranged to run at 30 revolutions per 
minute, delivering 1,000 gallons per hour against a head of 
1,000 ft. The shaft and connecting rods are of forged 
stecl ; the gear wheels all have machine-cut teeth, and the 
soleplate of the pump is extended to receive the electric 
motor. The latter is of the enclosed four-pole type, adapted 
for a working pressure of 500 volts, and the combination is 
specially designed for mining work. 

Deck Planing Machine,—This is a portable wood planing 
machine provided with 3-H.P. motor, running at a speed of 
about 3,000 revolutions per minute and driving by band the 
cutting knives at a similar speed. The machine in general 
appearance is similar to a lawn mower. This machine is 
found by shipbuilders to be of great advantage in the planing 
of ships’ decks, which when carried out by hand is a very 
slow and tedious process. The machine performs its work 
quickly and well, and effects a large saving in cost. During 
recent years a number of these machines have been supplied 
to shipbuilders in Germany and in America, and repeat orders 
are evidence of the satisfactory work performed. 


Portable Electric Drill. —'This machine is intended 


primarily for the use of shipbuilders and engineers, and its 
substantial design adapts it for withstanding hard work and 
rough usage. The motor is of the two-pole enclosed type, 
with cast-steel shell, and is mounted upon wheels, Speed- 
reducing gear is provided, which drives the drill through a 
telescopic shaft and Hooke’s joint. For small holes, or for 
driving an emery wheel or lighter work, a flexible shaft is 
used, coupled direct to the motor shaft, instead of the tele- 
scopic shaft. The machine exhibited is one of the 
medium size, but the same type is made in a larger size and 
smaller sizes, covering a range of holes from } in. up to 2 in. 
diameter. 

Motor with Geared Countershaft—A small two-pole 
enclosed motor of 1 H.P., with cast-steel shell, carries in two 
bearings a short countershaft, which is driven through raw 
hide and cut spur wheels from the motor spindle, effecting a 
reduction from about 1,000 revolutions to 200 revolutions 
per minute. The power may be taken from the low speed 
5 by means of gear, chain or belt. These are made up 

3 U. P. 

25-B. H. J. Ship-lighting Seel. This set consists of an open- 
frouted double-acting compound engine by Messrs. Matthew 
Paul & Co., of Dumbarton, mounted on the same baseplate 
with and coupled direct to a Mavor & Coulson four-pole 
dynamo, giving an output of 150 amperes at 100 volts, at a 
speed of 300 revolutions per minute. The dynamo is gene- 
tally similar to those mentioned above; the armature is of 
the toothed core type, barrel-wound with bars. The pole 
faces are solid, and keep in place the field coils, which are 
wound on sheet steel formers with brass flanges. — 

The engine is adapted to work with a steam pressure of 
130 lbs. per sq. in., and the cylinders are 64 in. and 10 in. 
diameter X 6 in. stroke. They are supported at the back 
on cast-iron columns which carry the guides, and at the 
front on two wrought-iron columns. Both cylinders have 
ordinary flat slide valves. The crankshaft, piston rods, con- 
necting rods and valve spindles are all forged from ingot 
steel, and all working joints and bearings are fitted with 
adjustable gun-metal bushes. The governor is of the crank- 
shaft spring and ball type, and controls a balanced double- 
beat throttle valve, which in conjunction with a heavy 
fly-wheel fitted on the end of the shaft next the dynamo 
regulates the speed of the engine within very narrow limits. 
. Small Ship-Lighting Set—One of Messrs. Drysdale's 

Bon Accord” open type double-acting engines, mounted 


don the same bedplate with and coupled to a four-pole Mavor 


and Coulson dynamo, giving an output of 100 amperes at 
100 volts, is exhibited at Messrs. Drysdale's stand. The 
engine is designed to develop 16 B. H.P. at a speed of 250 
revolutions per minute, with a steam pressure of 100 lbs. per 
S. in. The cylinder is 74 in. diameter x 7 in. stroke, 


This set is fitted with a short cast-iron base, and the outer 
bearing of the dynamo is carried by a bracket supported 
from the magnet casting. The brushes are fixed in position, 


but initial adjustment is provided for by cranked spindles. 


BUSINESS NOTES. 


(Continued from page 348.) 


Finsen Light for Lupus.—A correspondent of the Duily 
Mail says that Dr. Sophus Bang, manager of the laboratory belong- 
ing to Prof. Finsen, the inventor of the light cure for lupus, has con: 
structed a special electric lamp, giving a feeble light, but one ex- 
tremely rich in chemical rays, The result is that hc has obtained 
bacteria-killing power ten times as great as can be got from the 
ordinary electric arc lamp. This discovery will prove of the greatest 
importance in the treatment of disease by light. A lupus patient, 
who now requires treating for 75 minutes at each operation, will 
only require from three to five minutes’ treatment with the new 
lamp. The lamp is, moreover, comparatively very cheap, costing 
only about £3. It can be fitted to any ordinary electric light instal- 
lation. 


Glasgow.—An application by the Corporation of Glasgow 
for an interim interdict against the National Telephone Company, 
opening or otherwise interfering with the surface of Argyll Street 
and the Trongate, or laying any pipes, without the consent of the 
Corporation, was heard last week. 

Mr. Andrews, on behalf of the defenders, said that the National 
Telephone Company got permission from Mr. Goldie, proprietor of 
subjects at the corner of Wellington Street and Argyll Street 
running westwards, to erect an exchange on the roof of his building, 
and from the Caledonian Railway Company to lay a cable inside 
their tunnel running along Argyll Street. In consequence of these 
arrangements the company had opened up the pavement and cut a 
hole between the wall of the tunnel and the building in order to 
carry the cable to the roof. A very important legal point would be 
involved as to what harm the Corporation bad undergone in the 
existence of that hole. He submitted that there was no case in any 
shape or form for interim interdict. 

Mr. Lindsay stated that it was done betwcen a Saturday night and 
Sunday morning in June last. Some difficulty had been found in 
discovering who opened up the street. The proprietor of the pro- 
perty even was not entitled to open up the footpath of that street 
without the permission of the Corporation. 

Interim interdict was granted. 

At Glasgow Sheriff Court on Tuesday, the interdict granted last 


. week was continued until the company make the necessary applica- 
tion for the opening of the public streets to the Corporation. 


Large Order for Machine Tools.—The British Westing- 
house Company have placed a contract with the Niles Tool Works 
for machinery to the value of 40,000 dollars to be installed in their 
new works at Manchester. 


New Shunting Pole.— Trials are said to be in progress 
with a new shunting pole, generally similar to the ordinary one, 
but provided with a small clectric lamp ina hollow in the hook; 
this is enclosed between red and green bull's eyes, so as to afford 
a means of signalling as well as giving light between the wagons 
for coupling, &c. A battery in the handle provides the necessary 
current. 


Outing. — The men employed on the Broughton Section of 
the Salford contract, which is being carried out by Messrs. W. T. 
Glover & Co., Limited, had an excursion up the river on 17th inst., 
which passed off most successfully, and was heartily enjoyed by all. 

The workers in connection with the City of Glasgow electricity 
department, with their friends, to the number of about 800, had 
their second annual outing on Saturday, when they visited Stirling. 
Sports were held in the King's Park during the day. At two o'clock 
the heads of the department, together with several members of the 
Corporation, sat down to dinner in the Station Hotel, under the 
presidency of Bailie Maclay. After dinner Councillor Paton, in 
giving The Electricity Department,” said that they were now on 
the highway of prosperity. Nothwithstauding that they had to com- 
pete with the old-established gas department, he prophesied for 
the department the same success that had attended every other. 
undertaking of the Corporation. The chairman, in replying to the 
toast, said there was a time when they could not get enough electric 
current to supply the wants of the city, but now they had cnough 
and more. They were starting the year with a surplus, but the 
department was increasing 80 rapidly that by the middle or end of 
the winter he believed they would find that their surplus had 
disappeared. Councillor Gray proposed the health of the chief 
electrical engincer, Mr. Chamen, who replied. A vote of thanks 
was accorded to Mr. Denholm for the active part he had taken in 
organising the outing. 

Royal Elevators.—A_ paragraph has been going the 
rounds of the daily Press to the effect that a New York company is 
to make the electrica] machinery for three elevators for Buckin ghim 
Palace. As a matter of fact, the Otis Elevator Company has 
received the contract, 
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Spain.—The use of the following types of electricity 
meters in Spain has just been approved by the Government— 
Schuckert, Lusesche, Thomson, and Aron. 


Trade Announcements,—The business lately carried on 
by Mr. J. Taylor under the stvle of J. Taylor & Co., 14, Dyott 
Street, Shaftesbury Avenue, electrical fittings manufacturers, will 
henceforth be continued under the name of Taylor & Co., at 105, 
Great Russell Street, Bloomsbury Square, Mr. J. Taylor's services 
having been retained as working manager. 

Messrs. Johnson & Phillips inform us that Messrs. Brown & Co., 
of Cobden Chambers, Pelham Street, Nottingham, are no lonyer their 
agents, nor are they authorised to represent the firm in any way. 

Messrs. W. E. Burnand & Co., electrical engineers, give notice of 
their removal from Ocean Works, 119, St. Mary's Road, to larger and 
more convenient premises, Lowticld Works, 428—434, London Road, 
Sheffield. 

Messrs. W. and R. Forster have opened an office at 8, Cope Street, 
Dublin, as electrical engineers and contractors for all kinds of clec- 
trical work, and will be pleased to receive trade catalogues. 

The Anchor Electric Company, of 39, Victoria Street, Westminster, 
inform us that they have taken up the manufacture of Deri's single- 
phase propulsion induction motors, which start with double normal 
torque and with moderate current. These motors start as con- 
tinuous-current motors with only part of the poles excited, and are 
automatically switched over when full speed is reached, and con- 
tinue then to run with all poles excited as single-phase motors. 
Such a motor was successfully tested at Islington Borough Elec- 
tricity Works, and now works a lift at Leicester. There is no special 
starting apparatus required for this purpose, except a lever which 
either makes contact with a (single) forward or reversing sector, 
or stands between them. The speed of the motor depends on the 
part of the sector touched. A number of these motors are on order. 

Messrs. Bergtheil & Young have ceased to represent the Mica 
Insulator Company, which will in future carry on business from its 
factory at Stansted, Sussex. 


ELECTRIC LIGHT AND POWER NOTES. 


Amble,—The U.D.C. has approved of an application of 
the Northern Counties’ Electric Supply Company tothe B. of T. 
for an electric lighting prov. order. 


Ashington.—The D.C. has approved of an application 


by the Northern Counties' Electric Supply Company to the B. of T. 
for an electric lighting prov. order. ‘ 


Bexley.—The U.D.C. has appointed a sub-committee to 
confer with Messrs. Mordey and Dawbarn respecting the proposed 
installation of electric light and tramways. 


Bideford.—The D.C. has declined the offer of Messrs. 
Southam & Co. to light the town with electricity. 


Creswell.—The Parish Council has accepted the offer of 
the Bolsover Colliery Company to supply the village with clec- 
tricity, subject to the sanction of the L.G.B. 


Dewsbury.—Some time ago the Corporation advertised 
for an enginecr to take charge of the electricity works. "The salary 
offered was £250, to be advauced to £350 at the end of 12 months. 
As the Corporation was not satisfied with the replies, it has decided 
to advertise again, and offer a salary of £300, to be increased to £350 
at the end of 12 months. 


Dublin.—The Commissioners of Public Works have 
received the authority of his Majesty's Treasury to make a loan of 
£254,000 to Dublin Corporation to carry out the electric lighting 
scheme for the Irish metropolis. 


Finchley.—There have been nearly 100 applications for 
the post of resident engineer. The commencing salary will be £300 
per annum. 


Greenock,—The Committee has decided to take over the 
spare ground adjoining the generating station for additional build- 
ings, and to order condensing plant, two additional boilers and some 
spare gear, at an estimated cost of £4,028. 


Kingston-on-Thames,—The Board of Guardians have 
decided to fit up an electric lift at their new infirmary. 


Kinning Park.—The T.C. has decided to have 15 are 
lamps fitted up in the main street of the burgh, the current 
being obtained from the Glasgow Corporation under the recent 
agreement. 


Leeds,—During the year ending March 25th last, the 
consumers of electric light in Leeds have increased from 1,393 to 
1,829, equivalent to 31:3 per cent., and the lamps and other con- 
suming devices installed, from 106,263 to 132,283, equivalent to 24:5 
per cent. In their report the Lighting Committee say :—'''l'he use 
of electricity as a motive power is extending, the number of motors 
connected to the mains at March 25th last being 86, with an aggre- 
gate of 205 H.P., an increase of more than 100 per cent. during the 
12 months. The units sold were 2,520,414, compared with 2,005,540 
in the previous year, an increase of 514,574 units (256 per cent.). 
The average price obtained was 403d. per unit, compared with 
4'09d. per unit in the preceding year, and the average consumption 


per 35-watt lamp was 20:8 units, yielding a revenue of 6s. 11'8d. 
The capacity of the plant installed at the works has been increased 
from 3,040 to 4,020 KW., and contracts have been entered into for 
additional plant with an aggregate output of 4,720 xw., making a 
total of 8,740 kw. The abnormally high price of coal has largely 
increased the cost of production, which was 1:31d. per unit, as com- 
pared with 119d. in 1900. The capital expenditure during the 
year was £60,575 10s. 6d. The total receipts on revenue account 
were £43,669 2s, 2d. The working expenses were £13,770 3s, 
leaving a gross profit of £29,898 19s. 2d. After deducting interest 
and sinking fund, a surplus remained of £6,881 10s. 8d. Ot this 
sum £6,000 became available for the relief of the rates. 


Liverpool.—In his report on the quantity of electrical 
energy supplied for all purposes during July, the electrical 
engineer states that the amount of energy supplied to private con- 
sumers was about 50,000 units more than in July, 1900, while the 
quantity supplied for the tramways was upwards of 300,000 units in 
excess of the quantity supplied in July of last year. The large 
increase in the number of cars running in July of the present year 
as compared with July of last year, the number being 322 against 
141, is the explanation of the increased consumption. 


Padiham.—Tha D.C. is considering proposals for an 
electric lighting scheme. 


Ryde.— The T.C. has adopted the Committee's recom- 
mendation, that Messrs. Edmundson's proposals to establish an 
clectric supply system be accepted. 


Npain.—A central electric lighting station is about to be 
established in the town of Cadiz. 


Tyneside,—The Tyne Improvement Commissioners have 
decided to light the Albert Edward and Northumberland Docks 
and Staiths by means of electricity, and have accepted the tender of 
Messrs. Crompton, amounting to £6,185, for arc and incandescent 
wiring and fittings, to the specification of Messra. Handcock and 
Dykes, their consulting engineers. The lighting of the Tyne 
Ferr.es, carried out by Messrs. Falconar, Cross & Co., of Newcastle, 
under the same engineers, has just been completed. 


Umtali (Rhodesia),—On Saturday, August 3rd, the 
official opening of the electric power plant took place at the 
Rezende Mine, 10 miles from Umtali, the first mine in Rhodesia to 
utilise water-power in this manner. Additional power will enable 


the mire to run more stamps, besides lighting the mine with 
electricity. 


Walsall.—The L.G.B. has sanctioned the borrowing by 
the T.C. of a further sum of £3,000 for electric lighting. 


Whitby.—At a special meeting of the U. D. C. last week 
a sub-committee recommended that the Council should appoint 
either Mr. Senior or Mr. W. E. J. Heenan as resident electrical 
engineer. Messrs. Preece & Cardew, the consulting engineers, 
however, urged that Mr. Kennaway should be appointed, anda 


resolution to this effect was carried by the casting vote of the 
chairman. 


ELECTRIC TRACTION NOTES. 


Blackburn, — On Saturday afternoon a temporary 
stoppave of the electric cars on the Church Street route, Blackburn, 


was caused by the breaking of a trolley when the car was rounding 
& Curve. 


Bradford, —T wo new sections of electric tramways have 
just been completed at Bradford—the Idle and Thackby sections— 
and the workmen have this week been turned on to the electri- 
fication of the old lines. The Corporation have power to spend 
£453,168 on 14 new sections. They are accumulating all sorts of 
material for the work, and have 230 morc cars either on order or 
about to be contracted for. In the relaying of lines with a busy 
tratlic, the use of a temporary movable track is proving of the greatest 
service. 

The Tramways Committee is considering a plan for watering the 
streets by means of a tank car running on the electric tramway 


routes. It is also proposed to utilise the tramways for removing 
refuse. 


Bristo],—The Labour demonstration of Saturday last 
attracted 20,000 persons. It was not solely connected with the dis- 
pute between the Unionists and the Bristol Tramway Company, but 
the paid-off men marched in procession and collected money to 
augment the allowance paid them each week by the Gas Workers 
Union. A number of minor accidents have occasioned brief inter- 
ruptions in the service of electric cars since the one already reported 
as having occurred in Hotwell Road. In the minds of a section of 
the public, these accidents, coupled with the singular freedom from 
mishaps in working the electrical cars in the past, have been 
associated with the employment of a large number of fresh drivers 
in the place of those paid off. Several other Trades Unions have 
encouraged the paid-off tramway men by resolutions and grants. 
The trades unionists are running brakes in working-clase districts 
to compete with the electric cars. In most parts of the city, passen 
gers on the cars seem, however, as numerqus as ever, 
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Buenos Ayres.—According to the Reriew of the River 
Plate, the Chamber of Deputies has approved the project of Messrs. 
Quesada Bros. for the construction and working of an electric tram- 
way, starting from Parque Lezama, crossing the Riachuelo and pass- 
ing through Barracas al Sud, Lanus, Lomas and Almirante Brown. 
The concession to be in perpetuity. 


Dudley.—The Tramways Committee of the Corporation 
have now before them for the third time a scheme for the establish- 
ment of a central terminus for the principal electric tramlines. 
The British Electric Traction Company have agreed to pay a sum 
of money for the use of a space in the Market Place. They pro- 
pose to lay on this space two short loops, or push-ins,” also to 
construct a “ turn-out " in the centre of High Street and extend tlie 
double line to St. Thomas’s Church. This will enable the company 
to run the cars from Cradley Heath and Kingswinford right into the 
Market Place. 


Dundee.—Last week an accident took place on the 
Lochee route. As one of the electric trolleys was going up Lochee 
Road, Harry Crockett, six years of age, ran in front of it. He was 
knocked down and badly crushed, and it was found that in addition 
to bruises on head and legs, the boy was sulfering from serious 
internal in jui ies. 


Epping Forest.— The Woodford U. D. C. has received an 
intimation from the Metropolitan Tramway and Omnibus Com- 
pany, who are the promoters of the proposed electric tramway 
system to connect the Epping Forest district with the City, that the 
portion of their scheme relating to Woodford and Wanstead has 
been abandoned. 


(ermany,—An electric railway for the transport of goods 
only is being constructed between Ober-Schonweide and Rummels- 
berg, near Berlin 


Glasgow.—The traffic receipts of Glasgow Corporation 
tramways for the week ending August 17th, 1901, were 
£12,516 168. 11d., compared with £9,788 Os. 2d. for the same period 

year. 

The receipts for the week ending August 24th, 1901, were £13,424 
0s. 10d., compared with £8,866 11s. 10d. for the corresponding week 
last year. This forms a new record. Since June 1st, 1901, the 
beginning of the financial year, £147,205 19s. 10d. has been drawn, 
against £114,946 13s. 4d. This increase may be partly due to the 
Exhibition, the attendance at which totalled last Monday 6,073,845. 


Halifax.—There is great dissatisfaction at Halifax about 
the conditions under which some of the electric tramway services 
are being run, and also as to the financial results of the recent 
working, and loud allegations are made of bad corporate manage- 
ment. The latest report of the traffic receipts for a fortnight shows 
a return of £115 per mile for the 25 miles of tramways, as against 
£168 per mile earned on the 12 miles of tramways which were being 


‘worked during the corresponding fortnight of 1900. 


During a heavy thunderstorm on Sunday evening last, a tramcar 
on the Halifax and Luddenden-foot section was struck by the light- 
ning, and the motors disabled. The driver, who had hold of the 
lever, was knocked down, but was not otherwise injured. The over- 
head equipments were disturbed in otaer parts of the district, and 
traffic considerably interrupted. 


Leicester.—The Tramways Company has accepted the 
js of the Corporation to purchase the undertaking for the sum of 
134100. 


liverpool,—The publication of Councillor T. Utley's 
letter on the management of the Liverpool electric tramways, to 
which reference was made last week, has given rise to a warm and 
animated controversy in the local press. Mr. R. W. Blackwell has 
Written on behalf of his company, showing that the statements of 
one anonymous correspondent, affecting work which the company 
carried out, were entirely erroneous. The overhead construction, 
Mr. Blackwell stated, was originally designed to be operated on the 
usual English side-running system, the trolleys being supplied with 
"swivelling" beads. Since the overhead line has been handed over 
to the Corporation, for reasons of which Messrs. Blackwell had not 
been informed, it had been decided to change the system to tit the 
American method of running with a fixed head. Certain alterations 
in the type of fittings had consequently been made. The wire 
employed throughout the Liverpool system was, he said, of a much 
er size than that generally used for trolley lines, and was of the 
very finest hard drawn copper by the best makers. A very large 
proportion of it was manufactured and supplied by Messra. Frede- 
rick Smith & Co., of Manchester, and samples of the wire were 
from time to time tested and approved of by the late Dr. John 
Hopkinson and other authorities. The criticisms of the different 
Correspondents are almost entirely criticisms of the policy of the 
ways Committee. Mr. F. Dresser, a mill proprietor of acknow- 
ledged engineering ability, complains of the cost of working the 
system by the Corporation. Mr. Dresser points out that some of 
the generating stations are driven by non-condensing engines, and 
that others which have condensing engines use the town water at 
Od. per 1,000 gallons for condensing. Another critic speaks of the 
deputation which went from the Liverpool City Council to view 
cars of German make at Hamburg, as having, during a 15 minutes’ 
inspection in Hamburg, come to a conclusion which meant the 
saddling of the “groaning ratepayers of Liverpool with £15,000 
worth of unsaleable souvenirs from Germany, to which must be 
added £4,000 or £5,000 for maintenance and repairs.” Asa set-off 


to this unfavourable criticism, it may be mentioned that during the 
last 12 months, no fewer than 33 deputations from other towns 


-visited Liverpool and inspected the electric car system with a view 


to the adoption of electric traction in their own towns. The con- 
struction of tramways for an electric car service between the 
Southern terminus of the Liverpool system and the town of Garston, 
three miles beyond that terminus, is being steadily pushed on. The 
work is being carried out by the British Insulated Wire Company 
and is expected to be finished before Christmas. 


Manchester.—The Tramways Committee are having a 
difliculty with their employés as to the terms of service. The Com- 


mittee deny the right of any trades union to dictate to them, but 


they have decided to hold a meeting, at which the views of the men 
will be laid before them. 


Margate.—AÀn electric tramcar at Margate went wrong 
on Saturday, and an accident was narrowly averted. The driver 
lost control of the car as it reached the top of Paradise Street, 
a particularly steep hill, through the trolley coming off the 
overhead wire, and it ran back on to the parade. Several passengers 
jumped off, one lady being badly cut about the face and head. A 
gentleman was severely injured, and others were more or less 
seriously hurt. The car was pulled up on the level road just 
in time to avoid a crash into another car which was on the point of 
followiug up the hill. 


'Middlesex,—1n our issue of 26th ult., we reported that 
the Finchley D.C. appealed tc the B. of T. against the confirmation 
of the order of the Light Railways Commissioners, giving the 
County of Middlesex power to make light railways over the Great 
North Road, on the ground that the Commissioners decided that 
the County Council's scheme should be carried out without hearing 
the Finchley authorities on the scheme within thcir own boundaries. 
The B. of T. have replied as follows:—(1) The appeal of the 
Finchley Council against the rejection of their application for an 
order by the Light Railway Commissioners is dismissed ; (2) The 
alleged informality of the application by the Middlesex County 
Council has not been sustained ; (3) As to whether the proposals of 
the Middlesex County Council ought to be submitted to Parliament, 
the Board decide this question in the negative. The Finchley 
U. D. C. has referred. the matter to the Tramways and Electric 
Lighting Committee. 


New Zealand.—Pabiatua is to have an electrical railway 
at a cost of £200,000. N 


Sedgley.— On Saturday last the British Electric 
Traction Company commenced running cars on the line from 
the tramway depot, Upper Gornal, to the Bull Ring, Sedgley. 
The line had been closed for some time for reconstruction and elec- 
trical equipment. 


Spen Valley.—An important conference will be held on 
September 10th, at Batley or Dewsbury (says the Daily Mail) in 
connection with the Spen Valley Light Railway scheme, which, 
when carried into effect, will provide the “ heavy woollen district” 
with electrically-equipped tramways. The British Electric Traction 
Company has already ohtained the neccssary power from the 
B. of T. to construct the line, but before proceeding with the work 
it has to agree with the local authorities as to certain details. 
When completed, the tramway line will run round a thickly-popu- 
lated district 40 miles in circumference, joining Bradford, Leeds, 
Halifax, Huddersfield and Wakefield. It embraces such places as 
Dewsbury, Ravensthorpe, Batley, Cleckheaton, Gomersal, Thornhill, 
Liversedge, Hunsworth, Gildersome, East and West Ardsley, and 
Morley. All the local authorities have already come into line with 
the company except the Batley Corporation, which has a scheme of 
its own. The only tramway running in the district is that 
belonging to the Dewsbury, Batley, and Birstal Tramway Company, 
and the Batley Corporation proposes to buy up the line of this com- 
pany, or so much of it as runs within its own district. It cannot 
purchase the whole of the line because one end of it is in the Dews- 
bury district and the other in that of Gomersal, and in each of these 
cases the local authority will purchase the line and subsequently 
lease it to the British Electric Traction Company. Onc of the 
points in the agreement between the company and the authorities is 
that the former shall take its current from as many of the latter as 
can supply it. 


Stalybridge.—The Joint Corporations of Mossley, Hyde, 
Stalybridge and Dukintield, have obtained an Act to carry out a 
scheme vf electrical traction and lighting. The first meeting of the 
newly-constructed board will be held at Stalybridge on September 
6th. 


Taunton.—The electric trams commenced running on 
Wednesday, August 21st, in Taunton, for the use of the public. The 
B. of T. had not given their final certificate, but pending the receipt 
of this, the company was granted permission to commence the 
service. 


Stockport,—The new electrical tramways which have 
been constructed by the Corporation of Stockport, were opened on 
Monday with a public ceremony. The Mayor of Stockport and 
members of the Town Council, &c, met at the new clectric car 
sheds in Wellington Road to inaugurate the service. In com- 
memoration of the event Alderman Atherton, as chairman of the 
Tramways Committee, was presented with a handsome silver tlower 
bow] by Mr. Leonard Coope, on behalf of the contractors for the 
works. The party then boarded the cars, which proceeded to 
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Woodley, three miles distant. On their return luncheon was served 
at the Wellington Strect car shed, the Mayor of Stockport presid- 
ing. Sir Joseph Leigh, M.P., proposing the toast of The Stock- 
port Corporation Tramways,” remarked that the new electric 
tramway service would provide a connecting link between the out- 
side districts and the traders of the town, which was of vital 
importance. 

In responding to the toast, Alderman Atherton said the average 
cost of the double line of track had been £12,944 per mile, and of 
the single track about half of that. The cars had cost about £700 
each, and the overhead equipment £1,389 per mile. The Tramways 
Committee had a good deal of work yet to do. l 

The route opened on Monday consists of three miles of single 
and double track out of a total length of over nine miles, for the 
construction of which power was obtained last year, the estimated 
cost being £181,000, including permanent way, cars, and shed. 
The line which has been opened extends to Woodley. Another 
length from the boundary of Stockport to Redditch is being con- 
structed. The contract for the cars was placed with Messrs. Dick, 
Kerr & Co., of Preston, 25 cars of the Liverpool type being ordered. 
Owing to the steep gradients in Stockport, two motors of 30 H.P., 
instead of the usual 25-H.r. motors, are fitted to each car. The 
weight of each car will be 10 tons, and each will carry 56 pas- 
sengers, 22 inside and 34 outside. Electrical energy will be supplied 
from the generating station of the Corporation in Mill Gate. The 
new car shed in Wellington Street, to accommodate the 25 cars, has 
cost £5,000. Four other routes have to be constructed to com- 
plete the system, and these are expected to be finished in abovt 12 
months. 


‘TELEGRAPH AND TELEPHONE NOTES. 


Canadian Telegraphs,— The Canadian Government 
system of telegraphs has just been completed to Chateau Bay, 1,100 
miles below Quebec. The cable connecting the telegraph line with 
Belle Isle light station, off Labrador, will be laid by September 15th. 
The Marconi apparatus will be installed on Bell Isle, so that passing 
vessels which are properly equipped may be communicated with in 
the event of a break in the cable. 


Fatality.—On Wednesday last week a squad of four 
telegraph linesmen in the employ of the Glasgow and South- 
Western Railway Company were up a pole, cutting the wires pre- 
paratory to taking down the pole, when all at once the pole broke 
near the ground. J. Haggerty, foreman of the squad, and a man 
named Younger endeavoured to jump clear of the falling pole, but 
in doing so both sustained serious injuries. J. Dollan, labourer, 
and G. Hutcheson fell with the pole, and the former was killed. 
Hutcheson had his right arm fractured and his head bruised, and 
gustained internal injuries. 


Glasgow.—The Corporation Telephone Exchange was to 
be formally opened yesterday by the Right Hon. R. W. Hanbury, 
Secretary to the Treasury. 


High Wycombe.—The Corporation has appointed a 
committee to consider the advisability of establishing a system of 
municipal telephones. 


The Pollak-Virag Telecraph.—Advices from Buda- 
pesth state that the projccted trials of this system between Paris and 
Lyons were abandoned on account of the expense involved. The 
Telegraph Administration of Hungary has, however, installed the 
system on a working line between l'iumeaud Buda-pesth, a distance 
of 375 miles. On this line a practical working speed of 40,000 


words per hour is obtained. The French Government bas been | 


asked to give the invention a trial. The German Government is 
about to undertake a practical trial between Berlin and Coln. 
Many improvements have been made recently in the apparatus, and 


more especially in the perforator used for preparing the sending 
ribbons. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, 

.. June 20, 1899 .. 
.. March 1,1900 .. >. 

.. April 20, 1901 . . August 26 
ay .. June 29, 1901. .. "ae 

we ia .. Aug. 2, 1901 
T S 2s T .. Aug. 6, 1901 
ee ee eo P eo Aug. 16, 1901 
e wee . Aug. 26, 1901 


REPAIRED, 
Latakia-Cyprus .. 


Para-Maranham 
Cayenne-Pinheiro 
Basseterre-Les Saintes 
Nase-Keelung (Formosa 
Cadiz-Teneriffe ., 
Bissao-Bolama .. 
Trinidad-Demerara 


LANDLINES :— 


“ Via Hanekin" on Persian territory — .. .. Feb. 24, 1900 
Pekin-Kalgan ee E" LJ [x ee ee ee June 14 1900 
Maimatchin-Kalgan Š June 30, 1900 85 


Communication with Baranquilla and Cartagena Dec. 8, 1900 
, ” towns of Venezuela Oct. 31, 1900 9 2 
Guantanamo-Baracoa.. ae . .. Aug. 22, 1901 .. August 26 


New Submarine Cable.— The Great Northern Telegraph 
Company has decided, with the financial assistance of the Northern 
Kingdoms, to lay a cable from the Shetland Islands, viá the Farocs 
to Iceland. The reason for laying this new cable is the desire to 
determine more accurately beforehand the weather in Western 
Europe, which is chiefly influenced by depressions coming from the 
North-West of the British Isles. By means of a telegraphic con- 


nection with Iceland, the European Weath ill it i 
believed, be alle io predict à p eather Bureaux will, it is 


roaching d i 
changes in the weather. ER g depressions and consequent 


2 


Rochdale,—Messrs. Bennett & Ward-Thomas, of Man- 
chester and Westminster, have been appointed by the Corporation 
to report on a municipal telephone exchange. 


Telephone Trunk Service. — In reply to a letter from 
the Associated Chambers of Commerce with regard to delay 
in telegraphic and telephonic messages, the Postinaster-Genera 
stated that with the object of securing the greatest efficiency, he 
bad recently appointed two experts of great experience, whose du 
it was to examine the working of the telegraphs at all the large 
offices, and to take measures for effecting any necessary improve- 
ments in the service. Every endcavour was made to keep pace 
with growth of traffic, which had been particularly rapid in the 
case of the telephone trunk service, and a large number of additional 
trunk circuits had been erected, or were in course of erection. It 
had, however, not been practicable to make such progress as could 
be desired, owing partly to the difficulty experienced in many 
directions of obtaining the necessary wayleave facilities, and 
partly to the lack of an adequate supply of skilled labour. 


Telephonic Communieation between England and 
Belgium. — Telephonic communication between England and 
Belgium is about te be established by means of a 4-core submarine 
cable 50 knots long, the conductors of which weigh 160 lbs. per 
knot, and the gutta-percha insulation 300 lbs, per knot. The land 
lines will be of copper, weighing 800 Ibs. per mile. 


Turkey.—The Levent Herald states that the Turkish 
Administration of Posts and Telegraphe is about to renew the 
Submarine cable between Rumeli and Anatol Hissar. 


Wireless Telegraphy.—With a flourish of trumpets the 


Daily Express announces a revolutionary discovery in wireless tele. 
graphy, made by Mr J. N. Maskelyne, “son of the Egyptian Hall 
expert, and himself a very clever illusionist.” The inventor, we 
are informed, has been for some months experimenting in the 
artillery grounds at Shoeburyness ; he uses the closed circuit, and it 
is said that with this he has maintained communication for sume 
weeks with another station at the North Foreland, 30 miles away. 
We await further disclosures with interest. 

The Dover Chamber of Commerce has decided to again petition 
the Trinity House authorities to replace on the Goodwin Lightship 
the wireless telegraph apparatus which was removed about a year 
aco. The installation proved of enormous value when vessels got 
on the Sands. 


—— ———R 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


.Amsterdam.—September 2nd. Tenders are invited by 
the Municipality of Amsterdam for the supply of electric cars, 
5,000 tons of rails &c. Director of the Municipal Tramways, 
Nieuwe Achtergracht, No. 164, Amsterdam. 


Aston Manor.—September 4th. Water-tube boilers, 
200-x w. and 500-Kw. steam dynamos, balancer, switchboard, crane, 
and are lamps for the D.C. electricity works. See Official 
Notices“ August 9th. ^ 


Aston Manor.—Scptember 4th. Pipework, fitters’ shop 
and cables for the municipal electricity works. Sce " Official 
Notices” August 16th. 


Batley.— September 14th. The Corporation is adver- 
tising for tenders for all materials for the permanent way of 3j 
miles of electric tramway in the borough. 


Belfast.—August 20th. Cast-iron frames and covers, 
pipes, and bell mouth ends for the municipal electricity depart- 
ment. See Official Notices” August 16th. 


Bournemouth,— August 31st. Tenders for water cooler 
and travelling crane for the Corporation tramway station. Séc 
„Official Notices " August 16th. | 


Bournemouth.—September 16th. The. Town Council 
wants tenders for tramway rails, permanent way construction and 
rail bonding, and paving. See Official Notices August 23rd. 


Bournemouth.—"eptember 17th. The Town Council 
wants tenders for steel rails, permanent way construction on the 
conduit system, ploughs, &c., and paving. See “ Official Notices 
to-day. , 


Doncaster. August 31st. The Corporation invites 


tenders for the supply and erection of a tramway switchboard. See 
„Official Notices" August 23rd. 


Doncaster.—September 14th. The Corporation invites 
tenders for tramway poles and overhead construction. See Offi 
Notices“ to-day. 

Dundee.—September 14th. The T.C. 
for overhead equipment for new tramway routes. 
Notices " August 23rd. : 

Edinburgh. — September 9th. For the electric lighting 
installation for the second portion of the Colinton Mains fev 


Hospital (800 points), for the Corporation. See" Official Notices 
August 9th. 


invites tenders 
See Official 
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Egypt.—September 15th. According to the Board of 
Trade Journal the Local Committee at Fayoum have decided to 
instal the electric light in the town. Persons wishing to tender can 
obtain the conditions of contract from the Minister of Public Works 
at Cairo. 

Franee,.—August 30th. Tenders are being invited until 
the 30th inst. by the French Post and Telegraph authorities in Paris, 
for the supply of 420,000 porcelain insulators. Tenders are to be 
sent to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, París, whence particulars may be obtained. 


Glasgow.—August 30th. The Corporation wants offers 
for the supply, delivery, and erection, complete, of the overhead 
trolley constructional work required for the extension of the system. 
Mr. John Young, general manager, 88, Renfield Street, Glasgow. 
A Bank Draft for two guineas, with application for specification. 


Kingston-upon-Hull.—^eptember 26th. The Corpora- 
tion wants tenders for two high speed three-crank 800-IH.P. com- 
pound engines and four Lancashire boilers. See Official Notices“ 
to-day. i 

Kirkealdy.—September 13th. The Corporation wants 
tenders for the supply and erection of overhead construction for 
electric tramways. See “Official Notices " August 23rd. 


Kirkealdy.—September 16th. The Corporation wants 
tenders for the supply and erection of arc lamp-posts, brackets, and 
switch-boxes. See Official Notices“ to-day. | 


Lowestoft,—September 9th. 500-Kw. steam dynamo, 
switchboard panel, &c., for the municipal electricity works. See 
"Official Notices August 16th. 


Manchester.—September 14th. The Tramways Com- 
mittee wants tenders for trolley wire and overhead line materials. 
See “ Official Notices " to-day. 


Mansfield.—September 5th. Refuse destructors for the 
E.L. Committee. See Official Notices" August 2nd. 


Middlesbrough.—September 3rd. Mechanical coal- 
handling plant for the electricity works. Sce ''Oflicial Notices“ 
August 2nd. | 


Newport (Mon.).—September 4th. Telephones, electric 
bells, &c., for the new workhouse. See Official Notices August 
16th. 


Oldham.—September 10th. The Corporation wants 
tenders for two overhead electric travelling cranes. Particulars 
from Mr. A. Andrew, Gas and Water Offices, Oldham. 


Oldham.—September 10th. Two electric travelling 
cranes for the Greenhill electricity works. See Oflicial Notices“ 
Augnst 16th. 


Partick.—12 months’ supply of arc lamp carbons, meters, 
demand indicators, and house fuse boxes for the T.C. See “ Official’ 
Notices” August 16th, 


Poplar.—September 18th. The Borough Council wants 
tenders for multiple core lead-covered cables and accessories. Sce 
“Official Notices to-day. 


Salford. — September 14th. The Health Committee 
Sis tenders for a 55-K w. steam dynamo. See Official Notices 
o day. 


Southend-on-Sea.— September 7th. The Corporation 
wants tenders for supplying and laying electric lighting cables. See 
"Official Notices” August 23rd. i 


 Spain.—The Junta Local de Prisiones de Madrid, is 
inviting tenders until the 31st inst., for an installation of electric 
lighting in the Cellular Prison in Madrid, and for the working of 
the same. Particulars may be obtained from, and tenders are to be 
zent to, La Secretaria de la Junta Local de Prisiones de Madrid, at 
the Prision Celular, Madrid. 


Sunderland.—August 30th. The Corporation wants 
tenders for wiring the new (Hylton Road) electricity works. Sce 

Official Notices” August 23rd. 

Torquay.—September 13th. The E.L. Committee 


invites tenders for the supply of arc lamp carbons for a period of 
an nths from October 1st, 1901. See Official Notices“ August 


23rd. 


Walthanstow.— August 30th. The U. D. C. invites 


tenders for house wiring. See Official Notices“ August 23rd. 


Whitehaven,—September 16th. The Corporation wants 
tenders for the supply of incandescent lamps for six months. See 

Official Notices " to-day. 

Willesden.— The D.C. wants tenders for the equip- 


poa ^ bs proposed electricity works. See "Official Notices" 


t 


CLOSED. 


" Bushey.—The contract for the supply of a storage bat- 
ty to the Royal Masonic Institution for Boys, Bushey, Herts., has 
awarded to the Hart Accumulator Company. 


Great Northern and City Railway.—The contract 
secured by the British Thomson-Houston Company, Limited, for 
the electrical equipment of the Great Northern and City Railway is 
to provide sutlicient apparatus for the operation of a three-minute 
service between Finsbury Park and Moorgate Street. Each train 
consists of seven cars, the two end cars and the centre car being 
equipped with motors; the schedule time for the journey of seven 
miles is 131 minutes, allowing for tbree intermediate stops of 
20 seconds each. The weight of the train will be approximately 
200 tons. 

This road will be of more than ordinary interest, from the fact 
that it is the first electric railway in Great Britain to be operated 
entirely on the train control system. 

Boiler Plant.—The exact number and type are not yet fully 
decided upon. The boilers will be fed by three vertical duplex 
pumps, aud the feed water heater (vertical) will have a capacity of 
7,500 gallons per hour. The economiser will consist of 480 tubes 
arranged in sections 10 tubes wide. All the steam pressure piping 
will be of heavy lap-welded pipe, tested to 500 lbs. per square inch. 

There will be a Hunt coal conveying plant of the noiseless auto- 
matic gravity bucket type, suflicient to handle 30 tons of coal per 
hour. There will also be two vertical three-throw single acting 
lifting pumps, a storage tank of 21,000 gallons capacity, water- 
softening plant to treat 8,500 gallons per hour, and two receiving 
tanks, each of 4,700 gallons capacity. The economiser, stokers, 
conveyor, and lifting pumps are all to be operated by electric 
motors. 

Eagines.—There will be four vertical cross-compound condensing 
Musgrave engines, developing 1,250 I. H.P. as a normal load, and 
1,875 I. H.P. as a maximum when running at 100 rp.m., and 
working with a steam pressure of 150 lbs. per sq. in., each engine 
being arranged to drive au 500 xw. generator, which will be 
mounted on the main crankshaft between the engines. The 
specitications call for a speed variation of not more than 24 per 
cent. either way between full load and no load. There will also be 
two vertical tandem compound non-condensing auxiliary engines, 
capable of developing 83 J. H. p. continuously. The condensing plant 
will consist of four surface condensers, with combined air and 
circulating pumps. The engine room will be provided with a 
30-ton overhead travelling crane, operated by three electric motors. 

(fencrators,—There will be four main generators of the standard 
Thomson-Houston railway type, having 14 poles, and a capacity of 
800 Kw., voltage 525 no load, 575 full load, when running at 100 
rpm. There will be two auxiliary generators of the same type, 
each of 50 Kw. capacity, voltage 550 no load, 575 full load, running 
at 400 r.p.m. These two generators are intended to supply current 
for the lighting and power required at night for the stations and 
repair shop tools, &c., when the main generators are shut down. 

Siritehloard. -The switchboard will consist of four main generator 
panels, four main feeder panels, two auxiliary generator panels, 
three auxiliary power panels, three auxiliary lighting panels, and 
voltmeter equipment. 'l'hese panels will be equipped with magnetic 
blow-out circuit breakers, Thomson astatic instruments, wattmeters, 
switches, &c., all of the B. T.H. standard pattern. 

The third rail is to be of channel section, weighing 80 lbs. per 
yard. The resistance of the material is specified not to exceed 
0:32 ohm per mile per sq. in. of cross sectional area. The bonds 
will be of the copper plastic type, aud the rails will be supported 
every two yards on porcelain insulators of the double petticoat 
type. At intervals the collector rails of the up and down tracks 
will be interconnected, an automatic circuit breaker being placed in 
each inter-connecting circuit, so as to enable either rail to be isolated 
from the other when desired. i 

Motor Cars.—There will be 36 motor cars, cach mounted on two 
4-wheel trucks, each truck carrying one T'homson-Houston (1 E-66 
geared motor, and each car will have four collector shoes, and the 
usual controllers, circuit breakers, &., making complete motor car 
equipment. The brake equipment will be of the Christensen type. 

Repair Shop.—The repair shop is to be equipped with lathes, 
wheel press, drilling machines, shaping machines, &c., all driven by 
an electric motor. 

Mansfield.—The Council, at their meeting on Friday, 
the 16th inst., on the advice of Mr. Robt. Hammond, accepted the 
tenders of the firms named in this column last week. The following 
are the amounts quoted :— | 

Section A, boiler house plant, J. Musgrave & Sons, Limited, £3,162; Section 
B, engine house plant, Thos. Parker, Limited, £6,180; Section C, condensing 
apparatus, Johnson & Phillips, £725 ; Section D, switchboard, Bertram Thomas, 
£1,462 lds. 3d.; Section E, accumulators, Tudor Accumulator Company, 
Limited (with 100 per cent. capacity maintenance guarantee), £2,087; Section 
F, overhead crane, Carrick & Ritchie, £316; Section G, mains, Western 
Electric Company, £8,805 11s. 11d.; Section H, publie lighting, Gilbert Arc 
Lamp Company, Limited, £428 l4s.:; Section I, meters, Chamberlain & Hook- 
ham, £768 15s.; Section K, workshop equipment, Britannia Company, 
£436 3s. 11d. i 

Nottingham.—Messrs. Dick, Kerr & Co., who are 
supplying most of the Nottingham electric cars, have obtained a 
conditional contract for the permanent way and the electric equip- 
ment of the tramways to be constructed at Ilkeston. 


FORTHCOMING EVENTS. 


Tuesday, Wednesday and Thursday, September 3rd, 4th and 5th.— 
The International Engineering Congress at Glasgow. 
For details of papers, &c., sce ELECTRICAL REVIEW 
" Notes," August 9th. 

Wednesday, September 11th to 18th.—Glasgow. Annual Congress 
of the British Association for the Advancement of 
Science, 
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NOTES. 


An American “ Underground.”—It seems that we are 
not alone in the possession of an underground: railway which 
is notorious for its mephitic atmosphere and infernal tem- 
perature; according to the American journals the grand 
jury of New York County has carried out an investigation 
of the unhealthy condition of the New York Central Tunnel, 
through which an exceedingly dense traffic is carried on 


by means of steam locomotives, In all 530 trains 
per day traverse the tunnel says our New York 


namesake; the total length of the tunnel and its 
approaches is about two miles, and the time taken to 
pass through it—when trains are not blocked in it—is from 
31 to 5 minutes. The temperature in the cars often 
exceeds 100° F., and the atmosphere becomes 80 foul that 
the passengers have at times lost consciousness during the 
transit ! 

The jury decided—not unreasonably—that the matter 
constituted a public nuisance, and recommended that 
vigorous action should he taken to abate it; further, they 
recommended that the brick walls which at present divide 
the tunnel into three parts should be replaced by steel 
columns and girders ; that the cars should be protected from 
the heat of the sun when standing above ground; and that 
some other motive power should be substituted for steam 
haulage. 

he most astonishing feature of the affair, to our mind, 
is the declaration of the railway engineers that electric 
traction in the tunnel is impracticable ! That such a pro- 
position should be put forward, in New York, in the 20th 
century, is almost incredible. We can understand that the 
directors should be unwilling to incur the heavy expense of 
the conversion to electric haulage; but that they should 
attempt to evade their responsibilities by saying that it 
minnot be done is too absurd. The directors of our own 
« Drain ” confess that they cannot adopt electric traction on 
their system without financial assistance ; but they do not 
talk nonsense about impossibilities. 

While on this subject, we may refer to an ingenious, if 
flighty, suggestion which recently appeared in the Lance/— 
namely, that by means of electricity obtained from dynamos 
carricd on the carriages of the Underground trains, ozone 
may be generated and employed to purify the air. 


This is all very well; as the Daily Telegraph 
playfully suggests, a trip round the Inner Circle 
might, under such conditions, take the place of a 


week-end at Brighton! But it must be borne in mind that 
one cannot generate ozone (which the J. 7. aptly styles “a 
sort of oxygen in high spirits“) without oxygen; and until 
the Inner Circle is electrified, and no longer requires ozonis- 
ing, we fear the necessary oxygen will continue to be 
wanting. 


British Submarives.—In an interview with the II/ 
minster Gazelle, Lieut. Trevor Dawson, who is in charge of 
the construction of the five submarine vessels at Barrow, 
stated that the first would be finished and ready to launch 
by the end of next month; the lieutenant is confident that 
they will prove as good as any similar vessel yet constructed. 
While their speed was but 7 or 8 knots at present, he antici- 
pated that, as in the case of the Whitehead torpedo, this 
would be greatly improved upon, and he considered that 
there was a great field for development in connection with 
the storage battery. 


New Airship for the War Office.—The Eyes 
announces that the War Office has ordered the construction 
of an airship on the Barton system, 200 ft. long, and provided 
with 72-m.P. engines, Mr. F. L. Rawson and Mr. W. G. 


W i it is said, are engaged upon the mechanism of the 
vessel. 


The Trades Congress and the A.S.E.—The annual 
meeting of the Trades Congress will be opened on Monday 
next at Swansea; but the Amalgamated Society of 
Engineers, which has not got over its resentment on account 
of the censure and two years’ suspension passed upon it by 


the Congress in 1898, will not be represented i 
| in th 
Parliament of Labour, i Í 
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Personal.—Mr. J. B. Atherton and Mr. Jacob Atherton 
have resigned their posts a8 directors of the South Lancashire 
Electric Traction and Power Company, Limited, the South 
Lancashire Tramways Company, Limited, and the Lancashire 
Light Railways Company, Limited. 

Mr. G. W. Kennaway, A. M. I. E. E., of Messrs. Preece and 
Cardew, and late chief assistant at Hastings, has been 
appointed resident electrical engineer to the Whitby Urban 
District Council. | 

Mr. William Morrison, the present manager of the Sun- 
derland Corporation Tramways, who has just tendered his 
resignation to that body, has been appointed to the manage- 
ment of the British Electric Traction Company's affairs in 
the North of England. Mr. Morrison’s new position is 
practically that of adviser to the various companies which 
are embraced in the parent company, and his district will 
embrace the whole of the northern counties, and the South 
of Ncotland as far as Stirling. / 

Mr. J. Newman, late works foreman of Wigan Electricity 
Works, was on Thursday last week the recipient of a hand- 
some presentation, on the occasion of his leaving, in order to 
take up a position with Messrs. Babcock & Wilcox, Limited. 
On behalf of the staff, the presentation was made by Mr. 
P. T. White. | 

Mr. II. Schioley, who until recently represented Messrs. 
Mather & Platt in London, has resigned his appointment, to 
join the staff of Messrs. Dick, Kerr & Co., Limited. 


Appointments Vacant, — An electrical engineering 
assistant is wanted for the Central Technical College, at a 
salary of £125 per annum. The Nuneaton Urban District 
Council has a vacancy for a resident electrical engineer. 
The Salford Corporation wants two engineers in charge, at 
£150 per annum. See “ Official Notices." 


Post Office Telegraphs.—The forty-seventh annual 
report of. the Postmaster-General, for the year ended March 
31st, 1901, shows that 89,576,961 telegrams were handled 
during the year, a decrease of 0°92 per cent. The number 
of inland telegrams also diminished, by 1°30 per cent. The 
average value of an inland telegram was 1'40d., as com- 
pared with 7.44. last year, and the revenue decreased 1°83 
per cent. Foreign telegrams show an increase of 1'58 per 
cent., attaining to a record total of 7,641,090. l 

The number of post offices open for trunk telephone busi- 
ness was 312, and 17,950,296 messages were gent—Tepre- 
senting half as many transactions —an increase of 10'87 per 
cent, The revenue increased 10718 per cent., and the average 
value of cach transaction was 4°64d. 

There will be about 40 exchanges in the London telephone 


area ; the greater part of the underground work in the City . 


has been completed, 160 miles of pipes having been laid. 
About 110 miles of pipes have been laid in other districts. 
The royalty paid during the year by the National Telephone 
Company was £140,448. 


Power Mains,—4 very important report has been issued 
by the Electrical Power Mains Regulations 
of the London Chamber of Commerce (Electrical 
Trades’ Section) This Committee was appointed in 
February last to consider what modifications 1n the exist- 
ing regulations of the Board of Trade are desirable, in view 
of the passing of the Electric Power Aots in the Session 0 
1900. Mr. R. Percy Sellon was chairman, and the remain- 
ing members of the Committee were Messrs. A. Aene 
W. L. Madgen, S. Z. de Ferranti, F. E. Gripper, A”: 
Lawson, E. Manville, C. H. Merz, A. M. Sillar, C. P. Spa 
J. J. Steinitz, A. Campbell Swinton and E. G. Cruise (technica 
secretary). The Committee considered eight main D n 
and held numerous meetings ; finally they concluded tha 
some modification of the existing regulations was Loir es 
and in June Jast a memorandum of their views Viens 
warded to the Board of Trade. In brief, the Commit x 
submits that pressures up to 20,000 volts sbould iod 
mitted ; that limitation of the size of mains, Or their capac! : 
is unnecessary and undesirable ; that the regulations 
regards the laying and protection of underground 80 
should be elastic, to permit of free developm 


Committee 
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and that the thickness of the dielectric should be 
left to the undertakers and cable makers; and that 
permission to use overhead wires outside crowded city 
areas is vital to the commercial success of large power 
distribution schemes. To fortify their arguments, 
the Committee in an Appendix reproduce extracts from the 
regulations in force in Switzerland, Germany, France, and 
America. 

The extreme importance of this matter, not only to the 
electrical industry, but to the whole of the manufacturing 
industries of this country, is obvious; above all, we think 
itis essential that overhead lines at high pressure be per- 
mitted, as in other countries, and we feel confident that the 
Board of Trade will recognise this fact. The questions of 
dielectric thickness and the limitation of the power carried 
by any one main are also of pressing urgency, for the time 
is approaching when the cables must be put in hand. 
We trust, therefore, that the Board of Trade will favourably 
consider the report of the Committee, and that new and 
liberal regulations may take the place of the present code, 
which is well enough for small undertakings, but is quite 
incompatible with the conditions of the large schemes sanc- 


tioned by Parliament. 


Farnworth.—The new electric lighting and tramway 
power station was to be formally opened by the District 
Council on Wednesday last. Messrs. Lacey, Clirehugh and 
Sillar designed the installation, which has an initial capacity 


of 360 Kw. 


NEW COMPANIES REGISTERED. 


Mica Insulator Company, Limited (71,171).—This 
company was registered on August 20th, with a capital of £20,000 
in £10 shares, to carry on the business of manufacturers, importers 
and exporters of and dealers in paints, varnishes, paper cloths, papers, 
electric, magnetic, galvanic and other apparatus and machinery and 
appliances of all kinds, electrical and general engineers, makers of 
mica, micanite, asbestos goods and insulating materials, suppliers of 
electricity, &. The first subscribers are: — E. Munsell, Hotel 
Metropole, W.C., mica merchant, with four shares; H. G. H. Nevill, 
38, Norfolk Road, Dalston, draughtsman, with two shares; Miss 
M. A. L. Nevill, 38, Norfolk Road, Dalston, with two shares; 
E. L. Carsons, 125, Dunstan’s Road, East Dulwich, clerk, with two 
shares; Caroline I. Ballard, 5, Cranwich Road, N., clerk, with two 
shares; A. B. Day, 107, Park Lane, Clissold Park, N., gentleman, 
with two shares; and S. G. Leach, 132, Kensington Avenue, East 
Ham, electrical engineer, with two shares. No initial public issue. 
The number of directors is not to be less than three nor more than 
eight; the first are E. Munsell, L. W. Kingsley, F. Brooks, A. H. S. 
Dyer, A. Bergtheil, H. W. Young, E. Bergtheil and R. O. Ritchie; 
qualification, £1,000. 


South of England Development Company, Limited 
(71,175).—This company was registered on August 20th, with a 
capital of £1,000 in £1 shares, to undertake and carry out enter- 
prises of every description, to establish and maintain electric and 
other trams and railroads, to build and deal with motors, cycles, 
and carriages of all kinds, and to carry on the business of elec- 
tricians, contractors, shipowners, electrical engincers, metal founders, 
smiths, wire drawers, tube makers, rubber manufacturers and 
merchants, oil refiners, galvanisers, tool makers, colliery owners, 
carpenters, builders, commission agents, &c. The first subscribers 
(each with 25 shares) are :—J. M. Brown, 80, Pearl Buildings, Ports- 
mouth, agent; R. H. B. Brown, jur, Clun House, Surrey Street, 
W.C., accountant; W. S. Brewer, 34, Clarendon Road, Southsea, 
refreshment contractor; H. F. Byerley, 3, King’s Terrace, South- 
sea, refreshment contractor; H. C. Cooke, Brooklyn Lodge, Barnes, 
merchant; P. Gaskell, Albert Chambers, 11, Carr Lane, Hull, con- 
tractor; P. H. Goodman, The Ferns, Kingston Crescent, Ports- 
mouth, gentleman ; and J. F. Hooper, 32, Great Southsea Street, 
Southsea, fish merchant. No initial public issue. The number of 
directors is not to be less than five nor more than 10; the first are 
J. M. Brown, R. H. Brown, jnr, W. S. Brewer, II. F. Byerley, 
H. C. Cooke, P. Gaskell, P. H. Goodman, and J. F. Hooper; quali- 
fication, £25 ; remuneration as fixed by company. Registered office, 
3, King’s Terrace, Southsea. ä 


SUPPLY STATION ACCOUNTS. 


THe accounts for last year have now been 
Belfast issued by the Corporation of Belfast, and they 


Corporation show that the electricity supply undertaking is 
Electricity doing an increased business; the growth in the 
Accounts. output is exceedingly favourable, as the 


increase in 1900 exceeded that of the pre-_ 
ceding year by nearly 20,000 units. The old order of things has 
siven place to the new, and the steam-driven station is showing the 
expected economies, 


Repairs and maintenance of | 


GENERAL STATEMENT. 


1899. 1900. Inc. 
Total capital expenditure .. £150,007 £178,889 £23,282 
Number of units sold . 622,486 908,067 285,581 
No. of 30-watt lamps connected... 51,500 84,629“ 33,129 
Maximum load in k w. 955 1,307 352 


Gross revenue i £11,679 £14,898 £3,219 

Gross expenditure... T . £5,743 £7,133 41.390 

Gross profit 5 - £5,936 £7,765 £1,829 

Average price per unit sold ... 436d. 376d. — —'60d- 
* To August, 1901. 

The average price received for energy has now fallen to nearly 
332d., by the operation of the demand system; the rates being 6d. 
and 2d. for lighting, and 3d. and 1d. for power, with à flat rate of 
5d. for places of worship. The proportion of sales at the varying 
rates was:— 


Units Public Private sales. Motors. 


generated. lamps. At 7d. At 6d. At öd. At4;d. At 2d. At dd. At 8d. 
1898 414,007 — 956998  — 3,986 | — 50,531 26,045 — 
1809 742.590 6.192 278,515 — 8,07 — 255,631 25,500 — 
1900 1,091,895 10, 211. — $82,644 16,635 77 352,555 4,000 53,769 

: Motors. 
At93d. Atljd. Atl4d At 14d. 

15898 — — — — 14,069 4,760 — — 
1889 — — — — 20,289 — 28,152 — 
1900 — — —- — 22,218 — — 65,627 


The public lamps are still insignificant, being represented by 56 


10-c.r. 
REVENUE STATEMENT. 
1899. 1900. 
Gross. Per unit. Gross. Per unit. Ine. 
. £11,308 436d. £14,226 3 76d. — 60d. 
316 12d. 649 17d. 7 05d. 
Bale of lamps, &c. 51  '02d. — — — 02d 
80 01d. ＋ 01d. 


Sundry fees and premiums .. 


. £11,079 450d. £14,898 394d. — 50d. 


Sale of energy .. 
Meter rents 


Gross revenue 


Mr. Victor A. H. M’Cowen, the city electrical engineer, must be 
congratulated upon the reduction of total costs below 2d. per unit. 
The fue] bill was nearly all coal in 1899, and included coal only 
last year. The usual upward tendency is show in this item by the 
increase of almost od., but as wages have been reduced from a 
gross figure of £1,477 to £1,342, thus saving nearly jd. per unit, 
and all the other items show some reduction, the change in coal is 
swamped by other economies, leaving the works costs better by 
almost !d. at 11d , and total cost just under 1d. 

The following figures show the proportion of losses for the 


system :— 


1896. 1887. 1888. 1899. 1900. 

Per cent. Per cent. Per cent. Per cent. Per cent. 
Total efficiency 93˙8 89 2 894 88˙4 87˙9 
Loss in batteries ... 3:9 54 53 6:2 3:9 
Loss in mains DT 2:3 D4 533 5'4 8:2 


Cost oF PRODUCTION. 


1899. 1900. 
Gross. Perunit. Gross. Per unit. Inc. 


ce ud other ine) S 1,754 67d. £2,856 *75d. 4 08d. 
il, waste, water an gine ; . Po 
room stores } 247 10d. 207 *O¢d. — 03d. 
Salaries and wages diu 
in generation and distribu- | . 2 x zi 
tion, and attending street , 1,477 57d. 1.342 35d. 22d. 
lamps 
buildings, engines, boilers, 457 18d. 629 »17d. — 01d 
dynamos and renewals of . 
street lamps ] 


Works cost... £3,935 1°52d. £5,094 1:84d.  — 18d. 

Rent, rates and taxes 724 28d. 798 19d. — 09d. 
Management expenses, 

l 534 20d. 676 »18d. — 02d. 


salaries of managing engi- 
neer, secretary, clerks, 
Co., and meter inspection 
General 5 
charges, stationery an r si . , 
rinting, law charges A 539 21d. 635 17d. — 04d. 
insurance 


Other expenses 


Total costs 


11 = ‘00d. — — ue 


——— 


45,743 221d. £7,133 188d. — 33d. 


The net profit appears small compared with 1899, but this is 
attributable to the large increase in financial charges, which have 
nearly doubled, and now absorb £7,289 as against £3,813. This 
increase of £3,476 was not covered by improved gross profits of 
£1,829, the result being a diminution in net profits of £1,647, leaving 
£476 to be carried forward—a sum not very different from that 


obtained in 1898. 
PROFIT STATEMENT. 


: 1899. 1900. 
Interest and dividends on loans and stock .. ` .  £2,837 £5,066 
Sinking fund for repayments and redemption of 

sick: x p | 976 2,223 
Net profit carried forward 2,123 476 
Gross profit E OR „ £5,936 £7,765 
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CITY NOTES. 


Blackpool and Fleetwood Tramways Company. 


Tur half-yearly meeting of the shareholders of this company was 
held on 22nd inst. at Manchester. Mr. George Richardson, chair- 
man of the company, presided. 

From the report of the directors it appeared that the number of 
passengers had been 648,569 and the receipts £10,183. The balance 
of profit after providing for debenture interest was £3,556, and the 
directors recommended a dividend of 4 per cent., which would 
absorb £3,000; £500 was written off for the depreciation reserve, 
leaving a balance of £56 to carry forward. The CHAIRMAN, 1n 
moving the adoption of the report, said that considering that they 
had not taken anything from the reserve and were yet able to pay 
the same dividend as last year the report was a satisfactory one. 
There had been a slight increase in wages, but every possible 
economy was exercised. The gross receipts, in spite of the bad 
weather in the early part of the year, were £126 in excess of those 
of the previous period. The new Fleetwood estate was being laid 
out, and soon, he hoped, there would be a continuous line of houses 
from Fleetwood to Blackpool. 

The report was adopted. 


Hong Kong Electric Company, Limited. 


Tar twelfth ordinary general meeting of the shareholders in the 
above company was held at the ollice of the general managers, 
Messrs. Gibb, Livingstone & Co., on July 13th.. 

Mr. C. S. Smarr (chairman of the company) presided, and said 
that the report showed continued progress. The receipts from 
current supplied showed a satisfactory advance, whilst the profit on 
working is some $11,000 better. 

There were no questions, and on the motion of the CHAIRMAN, 
seconded by Mr. G. T. VErrCH, the report and statement of accounts 
were accepted and passed. 

The Hon. J. Thurburn and Mr. C. S. Sharp were re-elected 
directors, and Messrs. J. C. Peter and Murray Stewart were re- 
elected auditors. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramways.—The receipts for the weck ending 
August 24th were £2,421; corresponding week last year, £1,815; increase, 
£576. Total to date, £11,824; corresponding period last year, £11,006; 
increase, £218. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
9 rd were £4,123; corresponding period last year, 43,451; increase, 

Central London Railway.—The recoipts for the week ending August 24th were 
£5,409; corresponding week last year, £4,355 ; increase, £1,024. Total 
receipts from July Ist (8 weeks), £45,615. Miles open, 6. 


City and South London Railway.—The receipts for the week ending August 


25th were £1,(97; corresponding week last year, £1,473; increase, 4221. 
Total to date, £14,608; corresponding period last year, £12,0UN; increase, 
£92,600. Miles open, 42. 


Dover Corporation Tramways.—The receipts for the week ending August 
24th were £335 1s. 64d.; corresponding weck last year, £324 6s. 0d.; 
increase, £10 158. 63d. Total to date, £7,270 13s. 94d. ; corresponding pericd 
last year, £6,934 lis. 3d.; increase, £136 2s. 63d. Miles of track open, 8. 
Car miles run, 1901, 5,225 ; 1900, 5,201. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts forthe week ending August 
23rd were as follows:—D.U.T. Co., electric cars, £4,149 1s. 3d.; D. S. D. Co., 
electric cars, £1,187 Os. Id.; total, £5,336 1s. 4d.: corresponding period last 
year D. U. T. Co., electric cars, £3,729 98. Od.; ditto, horse cars, £29 11s. "d. ; 
D. S. D. Co., electric cars, £1,048 lls. 3d.; total, £4,807 11s. 10d.; increase. 
£598 93. 6d.; aggregate to date, £41,065 38. 5d.; aggregate to date last 
year, £89,316 18s, 2d.; increase, £1,748 5s. 8d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts forthe week ending August 25th were 

AU aie last year, £1,767; increase, £11. Total from 
uly Ist to date, £14,0t ; corresponding period last year, £13,960; inc 

£124. Miles open, 6 miles 57 chains. i diim ' ais 


STOCKS AND SHARES. 


Wednesday Evening. 
THE remarkable ease now prevailing in the Money Market finds full 
reflection throughout our price lists this week. For a million 
pounds’ worth of Treasury Bills, the Government received applica- 
tions amounting to more than seven times as much, and the paper 
was allotted at an average of £2 19s. percent. This, of itself 
suffices to show the plenitude of money, and, besides this, the 
financial world bristles with “ tips“ to buy not speculative mining 
shares—but stocks of the gilt-edged order. What restrains a boom 
in this variety is simply the flatness of Consols. The Funds appear 
wholly unable to cope with the especial circumstances that are 
pinning the price down, but, although this weakness ties the advance 


to some extent of other first-class investments, the latter are slowly 
throwing off their allegiance to the hitherto acknowledged leader 
of gilt-edged securities, and both Debentures and Preference are in 
good demand. There are more than half-a-dozen such rises this 
week in the Telegraph Market alone. 

Discussing the Electrical Supply list with a dealer in the shares, 
we were told of the same conditions ruling here as in other invest- 
ment parts of the Stock Exchange. Blocks of Debenture stocks 
that bave been floating about for some time are getting placed, he 
assured us, in the hands of the genuine investor, while it is 
becoming increasingly difficult to obtain cheap stock of this 
description. And it will be observed that Metropolitan Debenture 
stocks are both better, the 34 per cent. substantially so, having a 
3 point rise to its credit. Charing Cross and Strard 4 per cent. 
Debenture is harder at 104, and there is a general tightening of the 
supply of stock throughout this market. In this connection we 
may perhaps suggest tke attractiveness of City of London 4} per 
cent. Second Debenture stock, now standing at 1 per cent. over par. 
Secing how much better the company is now doing, the stock is 
certainly worth placing in a list of good second-grade investments. 
Dividends are payable at the end of June and of December. 

Among the Ordinary shares, Metropolitans are inclined to be 
weak, although the nominal quotation remains unchanged. Diligent 
inquiry fails to discover any valid reason for the dullness, which 
must therefore, we suppose, be ascribed to the negotiations between 
the company and the Marylebone Vestry. South London Electrics 
remain in the ncighbourhood of 50s., but for the best Electric 
Supply Ordinary shares, there is a very good tonc, except as 
regards Metropolitans, Brompton and Kensington being the only 
shares to show the improvement visibly. 

The Manufacturing brigade is also firming up. Henley's are 
better, the 10 per cent. interim dividend bringing in a few tardy 
purchasers, and of course Callenders could not allow Henley's to 
advance by themselves. Both companies are said to be dcing very 
well at the present time. British Westinghouse Preference are at 
last receiving some little attention, and are ] better at £5 middle, 
their par value. As we mentioned a couple of weeks ago, they are 
6 pcr cent. shares, and are non-cumulative. The shares are also 
entitled to one-fourth of the profits remaining after payment of 6 
per cent. on the Ordinary capital. 

Disclaiming any desire to appear pessimistic, we expected in our 
last notes that British Insulated Wire would see a decline in price, 
so that a fall of 308. per share in them during the week will not 
have surprised our readers. The market is very narrow. A fall of 
15s. has also occurred in the Preference. Those who followed the 
unbappy case of the British Electric Works Company will bave no 
trouble in surmising the probable cause of the fall in British Insu- 
lated Wire shares. 

Excellent buying of Central London stocks has lifted the Ordi- 
nary a full 4 points this week, and the Preferred marks a gain of 2, 
standing now at 1064. Those who picked up the latter stock a few 
weeks ago at 10 per cent. cheaper need be in no hurry to sell, 
although we should be sorry to restrain the taking of profits by 
those who heed our suggestions, if they wish to secure them. 
Waterloo and City stock remains stationary, the demand for it in 
a limited market having stopped. Great Northern and City “A” 
Perferred are 8, Metropolitan Consolidated is 81, and at 30 District 
stock is the same as it was a week ago. 

In the telegraph markct, the feature is the buying of Debenture 
and Preference stocks, as already mentioned. The Eastern group 
has been favoured in this respect, but the Ordinary issues present 
no alteration. Anglo-American stocks are moving with their usual 
perversity, the Deferred being 4 up, whilst the Ordinary is a point 
lower. Western Telegraph shares are improving in price, the good 
report beginning to make itself felt after many days. West India 
and Panama shares have slipped back to 7s. 6d., and Cuba Telegraph 


Preference are 10s. down on a solitary selling order coming to the 


market. Amazon Telegraph Debentures have ceased their giddy 
fluctuations, and even the shares are scttling down to £4. The only 
moves in the telephone market are a brace of rises in National 
First and Second Preference, each of which has gained a sovereign. 
Evidently some one elre besides ourselves has been thinking that 
they look attractive, despite the narrowness of the market. S 
Traction varieties are steady, with very little change. British 
Electric Preference are wanted, but for the Ordinary there 18 not 
much inquiry. British Columbia Electric Railway shares are much 
weaker than they appear to be from the official quotations. The 
Preference, which are called 9} to 93 in the official organ of the 
Stock Exchange, are much nearer 9 than 91, and the Ordinary, 
instead of being quoted 6 to 64, should be at least 58. cheaper. 
Dublin trams are almost a dead market, the Ordinary and dann 
being 124 and 15 respectively. Both the « A " and B Preferen 
shares of the Buenos Ayres and Belgrano electric trams are quo 
at 54, the middle, price, : 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


* Bubject Ha Founders Shares. 
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e Borne done 
Olosing 
Present or Dividends for 
Issue. PAM "are the last three years. dud. diet pes oath. "ag, n. 
1806, | 1809. | 1900. Highest. | Lowest 
900 | African pigri ur h, 4 % Debs. vee | 100| |]. 99 —102 | 99 —102 at 

119,700 Amason Telegraph ig Nos. 1 to 1 250 Red. „ 100 78 — 83 78 — 83 a 

822,7007 ee ple eee eee eee Stock £3 08. 73/6 94 52 Te 55 xd ol -— 54 54 eee 
$,088,5407 "v % Pref. e o Stock 6 6 6 g 97 — 99 xd| 97 — 99 xd] 981 | 971 
9,088,540] Do do. Deferred dee e. . |Stock|18s. Y |£1 78. 5s. 93— 104 10 — 103 10 oe 

44,000 Chili Telephone, Nos. 1 to 44,000 PII [II] [II 5 3 4 5 % 92— 44 32— 4} see "et 

19,883,300$ Commercial Cable $100 | 8 8 & . 175 —185 |175 —185 xd 25 

1.589, 4961 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock " . 101 —103 101 —103 .|103 | 101 
16,000 Cuba Telegraph eae eae [II eee eee 10 8 7 % oe 5 =o, 6 5 E 6 ee 9 
6,000 Do. 10 % Pref. eve [TT * e060 eee [TT 10 10 TIT 144 — 154 14 — 15 ee eee 
12,931 | Direct Spanish Telegraph. ... = ise 5 | 4 4 5 1 — 4 — 4 ves ove 
6,000 Do. do 10 Cum. Pref. 5 eee 9 — 10 9 — 10 eo T TI 

30, 000 Do. do. 44 % Debs. is : š 50 w 99 —10395 xdjico —104 m s 

60,7107] Direct United States Cable. es ove 20 83 | 33% | 34% | 104— 114 | 10}— 114 - 

104, 300 Direct West India Cable, 44 tock Reg. Deb. Rs ^. | 100 sea 99 —102 xd|100 —103 si 
4,000,000 | Eastern Telegraph, Ord. 8 ees a .. Stock 7 | 7 95 7 95 143 —148 143 —148 145] | 143 
1,826,888 Do. Pref. Stock. TP . | 100 n 95 — 98 96 — 99 98 |... 
1,482,268? Do. Mort. Deb. Stock Red. .. Stock mM 113 —116, |114 —117 115 | 1144 

,000 | Eastern Extension, Australas and China Telegraph ...| 101;7%|7%|7% | 1323— 144 | 132 — 141 14 ss 

$20,0007 Do. 4 % Deb. Book A" a bea 113 —118 114 —119 8 

Eastern an ut Atrican egraph, 4 Mort. Deb. | = | 

00,0007 Nee tte 3000 ced. Deb, ) 100 5196 99 —102 100 —103 | 1013 

200, 0007 Do. 4 % Reg. Mt. Debs. (Manritins Bub.) 1—8,000 25 | ... s .. |101 —104 101 —104 - m 

180, ,227 | Globe Telegraph and Trust .. .. 1053 54% | 54% | 103-- 10ixd| 103— 11 108 | 104 

180,042 Do. do. 6 y, Prei. T: 6 m * 141 — 154xd| 14à— 15ixd xs 

150,000 Great Northern Telegraph, of Copenhagen - 0 |124 15 % | 31 — 33 31 — 33 

78.0001 Halifax and Bermuda Cable, 44 95 1st Mort. Debs., ] 100 100 —103 100 —103 

within Nos. 1 to agen me i e "v 

17,000 | Indo-Buropean Telegraph 25 10 % 10 * 10 % | 41 — 45 | 41 — 45 44 

100,0007 London o- Brasilian cw i see 100 .. |104 —107 105 — 108 i i 

72,680 Montevideo air uud 8 72, 680 .. 1 eee 249 ITI i i— 4 "m 

86,493 Prot, Nos i ge Es 1|4 b vs 2— 1 2— ux WS 

690,000 | National . sai see ave ose 5 | 6 5 5 3g— 43 33— 43 iN 33 

15,000 Do. 6 Oum. lat Pref. TY) ee ee 10 6 6 6 11 — 13 12 — 14 "P" TS 

15,000 Do. 6 % Cum. 2nd Pref. 10|6 6 6 11 — 13 12 — 14 "Mr 

250,000 Do 5 Y Non-cum. Srd Pref., 1 to 250,000 5 5 5 5 48— 5 44— 5 4589 
2000, 000. Do 9i Deb. Stock Eed. Stock] 34 31 34 92 — 95 92 — 95 92 an 

500, Do. Deb. Stock Red... 100 | ... we | 4 95 — 98 95 — 98 97 96 

171,504 | Oriental Telephone andi Elec., Nos. 1 to 171,504, fully paid 15 5 P 6 95 — 1 — 1 ái ide 

100, 0007 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ... | 100 | ... sis .. 100 —103 100 —103 T . 

11,839 Beuter's. eee eon eee ees see 8 5 V 5 V 5 % 7 — 8 7 — 8 oe TT. 

3,381 Bubmarine Cables Trust ses ‘cei - S vss sés .. |126 —131 |126 —131 - 

58,000 | United River Plate Telephone s 56 7 9$ 5 — bixd| 6 — 5 à; 

40,000 Do. do. 5 95 Cum. pref. Nos. 1—40,000 5 .. iis , 4$— bixd| 4$— bjxd . 

179,9477 Do. do. 5 % Debe. [II see eee Stock eee ec 0 102 — 105 102 —105 . 

171,000 | West African Telegraph, 5 % Debs.... 100 is . |101 —104 101 —104 - 

90,008 | West € of America, Nos. 1—30, 000 and. 53 ,001— 53,008 23 i 5 t— 1 + 1 is 

150 Do. do. 4 % Dets., 1—1,500 gua, by Bras. Bub. Tel. 100 à ws . 1100 —103 100 —103 ee ivi 

207,930 | Western ide h, uni Nos. 1—207,930 .. ..| 1079517 95 | .. | 188-143 xd 14 — 144 141 | 14} 

75, do. Debs. 2nd serios, 1906 ** | 100 ies .. 101 —104 xd|102 —105 1033 | ... 

848,7771 De. 4 Deb. Stock Reel. 100 wee | o [101 —104 102 —105 = 

88.921 West India and Pa Telegraph * oc IY) 000 10 2 % §% 0 1— 2 1— i eee 

$4,563 do. do. : Cum. lst Pref. coe 10 eve 5 — 6 5 — 6 : 58 

4,669 Do. do. do. Cum. 2nd Pref. ... | 10 , : - 3— 5 9— 6 sis 

80,0007 Do. do. do. 5 * Debs., Nos. 1 to 1,800 100 š 101 —104 xdj101 —104 xd 

ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19 Aga 56 5 6 6 5 | 74— 8xdi 78— 8} is ea 
910 — Do. m E 7 L: Cum. Pret... : $$ 94; 9 1 M 1 0 * 9 Sas - 
Oross and vini Electricity Supply  ... — 10x — 10 gi 

20,000 do. do. 44% Cum. Pret. b ae wes 5j— 5ixd| 53—. 52 56 
$4,000 “Ohlace locii nis Ord. 6% 6 7 51 53— 6 53— 6 
150,000 Do. do. b Deb. Stock Red. „ Stock sés .. |107 —110 |107 —110 Kd d 
70,579 City of London! Electric Lighting, 40,001—-110,579... | 10 I 45 0 2 — — 9 88 | .. 
40,000 Do. : Cum. Pref., 1 to 40 10 | 8 62,16 114— 123 | 12 — 13xd| 12,4; 112 
400,0007 Do. Deb. Btock, Scrip. (isa. at £116) ‘all paid oes ies . 120 —125 xdi120 —I125 xd! ... iss 
40,000 Oounty of Lon & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 45 414 8— 9xd| 8§— 93 " 

30,000 Do. do. 6 95 Pref., 40,001—80,000 10 $3 6 5 6 12 — 13xd 12 — 13 5 

200000] Do. a% Deb. Btock, Prov. Certe (al paid) Rd... . 03 —106 xd|103 —106 xd) |.. 

35,500 | Edmundson's Elec. Corp., Ord. Shares e| 516% 6 754 — 64 | 51— 6xd| 533) ... 
20,000 Do. do. 6 % Cum. Pref. —-— ew i Ras iv re 53— 6 51— 6 xd 5 511 
120, ,0002 Do. do. 44 V 1st Mort. | Deb. Stock. 100 104 —107 102 —105 xd| 105 , 
21,000 Kensington and Knightsbridgo Electrio, Ori. ^ 5 11— 12 11 — 12xd| .. 
125,000 Do. “do. do. | 4% Deb. Stock stock Tiei 101 —104 xd 

,000 London Electric Supply Corporation, an oi :Ord.  ... 3 — 12 11— 12 
49,840 Do. a 40 6 & Pref. 5 6 % 4— 5 4— 5 
250,000: Do. do. do. 4% 1st Mt Db. Stock Rd. 96 —100 96 —100 sue 
85,000 n Electric Supply, 101 to 62,500 is 10 5 * 5 * 6 3 13 — 14 xd. 13 — 14 13} 
220,0007 , 4$ M Debenture Btock 109 —112 108 —Il1llxd| .. 
350,000] Do 34% Mort. Deb. Stock Red. .. 1. Stock we | „ | 94 — 97 xd 94 — 97 xd 

6,452 | Notting Hill Blectric Lighting see x 10 6 . 7 7 15 — 16 | 15 — 16 xd/ ... 

40,000 | St. James’s and Pall mar e Light Ord. d ssk 5 144965 (144% 14d 144 — 154xd) 144— 1533 X d 
20,000 Do. P 1 . 5 7 7 7 81— 9$ 81— 94xd) .. 
150,000: Do. do. sf tial es 00 eee ace 97 —100 xd 97 —100 xd 98 "TT 
12,000 | Smithfield Market Elect. ct. Supply, | i5 5 " 2 — 24 2 — 2 ee E 
50,000 Do. eee eee 100 eee ee eot 80 — 90 xd 80 — 90 xd eae 
$530 | Ben Landon Rlsciricity Bupaly, 5 * „ > 4-9 924— 34 | ... ^ 
79,900 | Westminster Electric Supply, 101 to 80 ose 5 12 95 13 95 |104% | 12 — 13 xd 114— 123 1254 
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SHARE LIST OF ELECTRICAL COMPANIES.— 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. TE 4 E 
T —————— R  piüeadstor — | Ong | Closing  |Businem done 
tati tatio k 
Present NAMB, Share. the last three years. T dE Pens eth, ag E MEL 
V vM 
t | 1898. | 1899. | 1900. 7 " " Highest | Lowest. ee 
. 54 ist M ist Mort. Deb. Btock Rede. Bio 557] 0 e do es lag = o Tops "e 
ve British Hu Traction e| 10] 6 E 8 8 % 9 %| 138— 141 | 132— 144 141 14 "adi 
Do do 6 €, Cum. Pref. "eS 955 ..| 10 - 112— 12}xd 113 — 121 2 ps Jue 
59 000 Do. do. 5 % Perpetual Debenture Stock ... Btock .. |122 —125 122 —125 12444 KES 
sea iti ‘Insulated Wire Ord. eee TII eos 5 15 5 * 20 0 % . % 94 — 104 8 — 9 9} 9 owas 
70,000 | British E. 5 6— 6i Si— 5p | 6 a 
70,000 Do. do. 6 9, Cum. Pref. zu T E 1— i XE 
50,000 onen HE & Co. OM x FV 2i TE ase uc sec ^d ads EC 
50, 000 q um. sre seek £es E B Ss dae wi " 
D Pa do. ` Non-cum. 6 4 EU C S sto 103 —108 103 —108 1063 .. y 
doe 2107 De de. 4 Ten oo Deb. Stock... Stock .. |99 —102 99 —102xd| .. | ... ae 
$0,000 Callender’s Cable Construction s Moe: 1—30,000 ... : 15 5 * 15 * 15 5 % 5 15 — j^ D im 9 
5 do i R 1st Mort. Deb. Stock Red . |Btock| ... | ... | ... |108 —112 108 —112 | .. | .. «d . 
1 9 a00 Central I London ive Ora: Stock s "t .. (Stock! ... or .. | 99 —102 103 —106 105 | 102 aig 
)))) s I stock] | c | Ll [98 —10 [es —101 101 | 100 — 
855,000 City and South London Railway ee rs 24%| 14%) 18% 2 — e cm ns xd| ... hd = we 
37,500 | Do. do. Ord. shares Nos. 22 501 to 60,000 .. es 9 55 is 9 8 „ — 2 "x "e t 
54,000 | Crompton & Co., uos 4 le Har n d 1 6 %| 74% 8 [4 1— 32x i— 3i ji - Ta 
j 9 = — M - . 
100, 000? 2100, and 901 to 11, 200 of £50 red i: 7 : um i D p di * y 
, 99,261 Edison & Swan Utd. El. Lgt. “ A” shares, £3 1 to 99,2 & & — 8 u m 5 
ti 139 Do. do. do. : “A” Shares, 01—017,139 ... 5| 6 2495| 14— 24 11— 23 -— "T uc 
344,0237 Do. do. do. 4 % Deb. Stock Red „ | 100 | ... zis .. | 80 — 85 80 — 85 xd i qe 
100, 000? Do. do. 5% 2nd Deb. Stock Prov. Certs. . 100 Te .. | 85 — 90 85 — 90 zm T mm 
112, 100 | Electric Construction, 1 to 112,100 ... i 2| 6 $ 6%| 6% = = 2 - T "T hs 
95, 000 Do. do. 7 Cum. Pref., 1 to 95, 000.. 455 2| 7 s 2 1— 2} i— 33 is iv ao 
182, 5001 Do. do. 4%, Perp. 1st Mort. Deb. Stock .. (Stock) ... sia .. | 98 — 02 xd| 98 —102 xd T E 
18,000 | General Elec. Co. ae 5 2 sg E T. site SR 8815 ghi EP 991— M c ous 
150,000 Do. o. 4 o eb. ... isi 255 ae — — sis es M um 
85,000 PE (W. T) Telegraph Pisa ux bes dis s : 14 [4 iy ae 16 — H y^ m 162 | 16} Q2 ii 
Pref. ace 54 oa — eee coe eR 
35,000, a do. 44 Mort. Deb. Stock. Stock] ... .. |110 —114 110 —114 i - UY 
50,000 India-Rubber, Gutta-Percha and Telegraph Works ..| 10|10 9€ 18 [4 .. | 21 — 22 21 — 22 21 - i F 
800,0007 Do. do. do. 4 % 1st Mort. dap Xii € ES E E m Eu "m. apr is in E 
97,500 Liverpool Overhead Railway, Ord. .. em i 2%| 32% A ait 7 91 — 13 T en ee EA 
10,000 Roeling A 1 b x F 6 scan £10 paid eos eee 5 5 6 9, 3 o l: — one eon E N 
" PP e y ynn um eee [TII eve eee T eee ms ilin’ 
$7,350 | Telegraph said ger and Maintenance ... oe | 12 | 15 J 15 1741 38 — 42 38 — 42 41 | 39 9. 
150, 0002 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 104 —106 104 —106 = is Dr 
20,000 TAPA er gaa S Om at Ne "Tto ono: : 8 * 12 &| 12 yy, M "uu pH n m ade hl 
20, 000 os. — — E sei Ru 
546,001 Waterloo and City Railway, Ord. Stock | 100 4 9 * 3 * 3 * 92 — 95 92 — 95 | 94 | ; IW 
t Quotations on Liverpool Stock Exchange. 1 Unless 5 stated all shares are fully paid. § From Bradford Share List. Ake ry 
SSS ee ee ae ee ee ee N. i To 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY sa * on 
Consolidated Telephone Construction and Maintenance, A Oldham, Ashton, and Hyde Electric (£10 eorr 54. „ 153—163. uq" 
Ce Eee Miete deron Himinthar shee T T. Parker, £10 (fully paid), 16}. sió pd), 15711 ou 
J From Manchester Share List. Bank rate of discount 34 per cent. (June 6th, 1901). ut 
— — e — M e . ee TT.... — — — ari EE SEE Se na d 
‘MARKET QUOTATIONS, Wednesday, August 28th. ER | 
————————— ——— ͤ üdl—ñæ æ— 3222 ] ⅛ ³⁰˙¹ůu.L ⅛˙ ¹⁰ꝙ? m ð Ü ]xꝛ 1 o o⁊ W o W r.H eee . EE . “a 
CHEMICALS, &oc. This week. Last week. mo. or Deo. METALS, &o. (continued.) This week. Last week. Ino. or Dec. ary 
EE NA e Pr ent Ls Es 1 e ae Per don 72 to ft des. m 
2 n Orale. . . Per n. 89- Bay- „ „ Mlectrolruej Ber: .. person| az s 
€ a Ms: eo per owt. 5/6 6/6 o 6 10 T] Sheets .. per ton 
32 he (orpstal) :. per on 48910 | 4881 : 7 i: H. d. Wire 
TE per ton | 490 £80 . f Ebonite RO. 
Leer ps wder per ton 21 £21 r3 Sheet Va oe 
: Bauphi e of Carbon par ton £15 £15 n German Silver Wire ae 
e. . e per ton 415 £15 : hGutta-percha fins 
a Deraclé 109 ) . .. per gal. 77 è h India-rubber, Para fine RA 
2 „ .. per gal. 5/6 5/6 "M $ Iron, Charcoal Sheets 
s Lens. Sulphate ‘ .. per ton 292 £28 £1 dec. $ 4 Pig (Cleveland warrants) -. 
e Nitrete .. per ton £9 . £24 oe i » F 5 
@ „ White Sugar per ton £81 i , Borap, hea ee 
ATOR 3 uc = ur a aa " i , Wire, galvanised No.8 . 
a Naphtha, Solvent at 160°C). per gal. 5/6 6/6 M 9 Lead, English Ingot T 
« Potash, Bichromate, in casks.. per , ee 9g » „ Sheet 
@ „ Caustic (T5/80%) . per ton m Manganin Wire No. 28 
€ „  Bisulphate "x per ton £85 £85 " g Mercury " ee ex a 
a Shellac .. per owt. 80J- 61/- 19,- ino. d Mica (in original cases), small .. per 
a Sulphate of Magnesia .. |. per ton &4 10 £410 "m " n, n medium 
a Sulphur, Sublimed Flowers . per ton £6 £6 "m d „ i „ large. 
2 „ gend ered .. .. per ton £5 10 £5 10 a a p Phosphor Bronse, plain castin 
. Lum .. per ton £5 £5 Wis p - rolled bars & 
5 Caustio" (white 70 N .. per ton 210 15 £10 15 EN p is - opem 
Fl " ^ Sova ee per ton £8 28 P o Platinum s 
t6, casks .. per lb. 914. . 9M. ve p Bilicium Bronse Wire 
l : Bteel, Magnet, soc üngto desc'p'n 
METALS, &o. g Tin, block .. ee ee ee 
b Alaminium Wire, in ton lots.. per ton 2394 2394 ee 9 „„ foil " 
; 8 in ton lots per ton £191 £191 * 8 n „ wire, Nos. 1 to 16 ae 
p Babbitt’s m ingots per ton | £75 to £140| £75 to 4140, .. p White Anti - friction Metals — 
c Brass (rolled metal to lr) basis per lb. 734. 134. ae " White Ant” brand . 
e Tube (brazed) per Ib. 10d. 10d. ve j Yarns, Cotton, n, Bingle 101b. "nata 
: Ho ue (soua draw) se por Ta 83. i 2e j „ Best Flax ax, 6 les. 
c Copper Tubes (brazed) 3: - per Ib., IId. 11d. a „ piy 101 10 . 
« (solid drawn). per Ib. 102d. ria s Jute 180 lbs. rove 
g Copper Bars (best selected) . per ton | £82 to £83 | 2 ine. Zino, Bh'$. (Vielle Montagne vnd.) 
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THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


TuE opening ceremony of what will probably be the most 
important and epoch-making engineering conference ever 
held in the United Kingdom, perhaps in the world, will take 
place on Tuesday next. In this memorable gathering 27 
societies and institutions will collectively take part, and in 
the nine sections into which the Congress is divided there 
will be found much of the highest interest to the electrical 
engineer; no less than seven of them have down for reading 
directly connected with the electro-technical industry, 
the papers themselves numbering between 20 and 30. The 
Congress will continue till the 6th proximo, and the pro- 
gramme includes meetings for the reading of papers, visits 
to works, excursions and entertainments. | 
The Second City of ihe Empire, already. the scene of 
several notable gatherings since the opening of its famous 


Exhibition, is the rendezvous of the great International 


Engineering Congress of 1901, and Glasgow may well be 
proud of the part it has so far played in the first year of the 
new century, and of what it has yet to perform before the 
year expires, for the B.A. meeting is to be held there the 
week following the Engineering Congress. 

The grounds of the Exhibition will be open during the 
week to the members of the Congress, a special gate being 
devoted to their use, and during the week the Automobile 
Club will hold a 500 miles’ trial of motor vehicles, a matter 
to which we alluded very fully in our issue of August 9th. 


The office bearers include Lord Kelvin as hon. president, and 


Mr. James Mansergh (president of the Institution of Civil 
Engineers) as president of the Congress, while the eleven 
vice-presidents are all presidents or past-presidents of one or 
other of the Institutions represented at the Congress. 

The London Committee consists of over 100 well-known 
engineers and representative men of science, with Sir 
Douglas Fox as chairman, and Dr. Tudsbery, that worthy 
successor of Mr. James Forrest, as secretary. 

The Executive Committee includes many members of the 
London Committee, and numbers over 50 gentlemen of 
world-wide eminence in their respective walks in life. 

There are nine sub-committees for visits to works, and 
one each for excursions, rooms and billeting. 

The list of large and representative works, huge ship- 
building yards, &c., open to Congress members number just 
upon 80, and altogether it seems that the first week in 
September will be a memorable one in the engineering history 
of Great Britain, and for that model municipality the city of 
Glasgow, and one that augurs well for her greater prosperity 
and importance in the industrial world. 

The organisation of the Congress must have involved 
almost Herculean labour ; so far as one can judge previous 
to the commencement of the week's work, it has been 
admirably carried out, and to Mr. J. D. Cormack, the 
general secretary, and to the secretaries of the Sections, the 
hearty thanks of everybody attending the Conference will 
doubtless be extended. 

It is quite impossible in the limited space at our com- 
mand to bring before our readers all the subjects, most of 
them of considerable concern to the electrical world, which 
are to be threshed out during the three days devoted to the 
serious business of the meeting, but it may not be out of 
place to offer a brief commentary on some which we decm of 
Immediate moment. 

Starting without any attempt at the order in which they 
appear, we notice one by Mr. H. A. Mavor, on “ Continuous 
Current Dynamo Design.“ 

_ It would seem that the most important point which is still 
iu doubt in the design of continuous current machines is the 
question of sparkless commutation. We have heard of 
numerous instances of machines constructed by leading firms 
which do not give satisfaction at the commutators, and after 
having carefully gone through all the latest works on the 
subject (including Parshall & Hobart's book), it isa question 
Whether there is a single text book in print which would 
enable a designer to design a sparkless machine with certainty. 

e know of one engineer who gave a great deal of attention 
to this, and who went into it from a point of view which 
hobody else seems to have thought of. He has not yet 


* 


sufficiently verified it to say anything about it publicly, but 
the machines designed on his lines were invariably sparkless. 
He recently designed a special motor for some firm. He 
was not present at the tests, but their managing director 
in a letter to him said: There is much in the general 
behaviour of the motor which I like ; for instance, the absence 
of sparking is very striking." 

Another paper, by Prof. A. Jamieson, is on the very debatable 
subjectof * Dangers from Trolley Wires and their Protection." 
It seems that the dangers from trolley wires are of two kinds ; 
those arising from the falling of telephone or telegraph wires ; 
and secondly, those from falling trolley wires themselves. 
The first is certainly the easier to overcome, but undoubtedly | 
the best method is to place these wires underground. The 
difficulty which exists 1n this direction is that local authorities 
or companies have no jurisdiction over the wires which 
belong respectively to the Post Office, Telephone Company, 
and private people. If we recognise that overhead wires 
must exist, then probably the best protection is the earthed 
guard wire, but to complete the earthing of guard wires, the 
posts supporting these guard wires or poles, or some of them 
in the section of guard wire, should be bonded to the rails. 

The falling of a single telegraph or telephone wire under 
these circumstances does not give rise to danger, since the 
telephone wire will fuse asunder the moment it makes con- 
tact with the trolley wire and earthed guard wire; but for 
the falling of a bunch of telegraph or telephone wires 
farther protection is necessary. In this case the usual result 
is the welding of the telegraph or telephone wires to the 
guard wire or trolley wire. If the guard wires are well 
earthed, sufficient current will pass to operate an automatic 
device, either electro-magnetic or otherwise; but it would 
seem that whatever maximum current device be used, it 
should be within sight of the section protected. What is 
the usual programme when a cut-out comes out in a tram- 
way generating station? Simply to replace the cut-out. If 
it comes out it is again put in, this being repeated 
three or four times. If it still insists upon coming out, it 
is given a rest for a moment, and then switched in again. 
During one of these intervals, while sparking ceases on the 
section damaged, some poor unfortunate endeavours to remove 
the fallen wires, and just as he has got nicely hold of them, 
in goes the cut-out. Now, practically, all short circuits 
taking place on a tramway system are external to the section 
box, therefore it might be preferable to put fusible cut-outs 
to the feeders on the switchboard, and maximum current 
devices at the section box. 

As regards falling trolley wires, there are many devices now 
on the market. Many of them appear to have elements of 
success in their design, but the principal point to be borne in 
mind in regard to them is this :— That the trolley wire shall 
not be able to fall in contact with passengers on the upper 
deck while it is alive. | 

Many of the devices now on the market will not succeed 
in this respect. With regard to the well-known plan of 
Mr. Robt. C. Quin, much has been said of the need for 
the actual division of the sections of the trolley wire. This 
is by no means a necessity, though we believe he prefers the 
insulation of the sections. At the same time he is quite 
prepared to put up this automatic device on any system of 
overhead trolley line, and to put it to the same test as he has 
done with insulated sections. 

Mr. Sidney F. Walker, who, as everybody knows, has 
devoted much attention to the introduction of electricity into 
mining operations, will deal with ** Alternating Currents 
and their possible Application to Mining." 

The subject of electric light and power in mines presents 
most difficulty, we think, in the wiring. It is more than 
likely that in a question of continuous ~. polyphase, motors 
built on the latter plan have the ‘advantage, but they 
require three wires as against two. Wiring down to the 
pit bottom for haulage and main pumps present no 
difficulties, but when we penetrate into the mine up to the 
working faces, the case is very different ; in these places the 
machinery must be movable, and long lengths of wire are 
exposed to many dangers. How to safely and satisfactorily 
deliver the electric energy at the constantly shifting workings 
is a real problem. 

Touching the question of “The Economy of Electricity 
as a Motive Power on Railways at present Driven by 


O 


368 


THE ELECTRICAL REVIEW. Vol. 49. No. 1,240, Avaver 30, 1901, 


Steam,” by Prof. C. A. Carus-Wilson, we would ask is there 
much economy in electricity, unless the fue! can be cheaply 
obtained? The fuel cost of electricity is vastly greater 
than that. of steam locomotives unless there is a large 
load factor, and large load factors may mean frequent 
stoppages from “shorts,” owing to the great area of the 
electrical system necessary to produce a large load factor. 

Enthusiasts like Mr. Langdon, the estimable president of 
our Institution, may talk about power for 3 lbs. of coal per 
unit, but do they really speak in full possession of the facts ? 

At all events, facts in electrical tramway practice point 
to the expenditure of 6 to 14 lbs, of coal per unit; 6 lbs. for 
a load factor of about 45 per cent., and 14 to 16 lbs. for 
load factors of 16 to 20 per cent. 

The coal consumption is practically inversely as the load 
factor, hence the importance of a large area in connection, 
or af the employment of accumulators, 

The articles hy Mr. Booth in our issues of January 18th 
and 25th, 1901, might be perused with advantage by 
those who intend to join in this discussion, 

The steam turbine has come to stay, and doubtless the 
Hon. C. A. Parsons and Mr. G. Gerald Stoney will invest 
this wonderful prime mover with still greater importance 
in their joint paper on “Trials of Steam Turbines for Driving 
Dynamos.“ Mr. Parsons must, however, look to his laurels, 
for did not leading organs of the daily press last week inform 
us in their own inimitable way that a new turbine engine 
has been constructed to the designs of Mr. Graydon, the 
projector of the big wheel at Earl’s Court? He claims 
many advantages over the Parsons type, especially in the 
economical use of steam and the saving of fuel. 

It is intended to use the turbines for all purposes, in- 
cluding motor and dynamo driving, and on board ship. In 
the latter case, says the representative of the Standard, 
very high speed, even for big vessels, is promised, especially 
when the fuel used is petroleum. | 

Would it be credited that in that self-same issue of the 
Standard is another article yclept ** Oil Fuel in Steam- 
ships," in which it is shown on the authority of Engineering 
that in naval practice oil does not give the same amount of 
steam from water-tube boilers as is commonly obtained from 
coal. In fact, the maximum power obtained with oil in the 
Admiralty experiments in the Surly with small tube boilers 


is less than half that obtainable with coal, and in any case - 


there are special risks attending its use on board warships. 

From the jumbled descriptions of Mr. Graydon’s turbine 
we expect Mr. Parsons need be under no apprehension that 
his well-known steam cater, as it was formerly dubbed, might 
as well be scrapped. 

Possibly the discussion on the paper may take the form of 
drawing particular attention to the non-reversibility of the 
steam turbine and the great drawback to the use of the 
apparatus as a method of propelling boats which is 
occasioned thereby. Another important feature, which, 
however, is known to all steam engineers, is the fact that 
owing to there being no means of suitably governing the 
speed under variations of load on the propeller, the engine 
invariably races when the boat is in a rough sea and when 
the propeller is lifted clear of the water. : 

This seems to be an important subject for discussion in 
connection with all metliods of marine propulsion, and it is 
significant that while the governing of fixed steam engines 
of all kinds has been reduced to a science, the governing of 
a steam turbine stil] remains practically where it was years 
ago. 

We cannot lay claim to acquaintance with the * High 
Speed Railway Car of the Allgemeine Elektricitits Gesell- 
schaft, of Berlin," on which Mr. O. Lasche is to dilate, but 
we would suggest if it leads to the introduction of the 
Behr railway into the controversy, that intimate knowledge 
is principally lacking in respect of the size and bulk of 
motors, braking effects, and of the resistance of trains and 
vehicles generally. We would like to touch on the danger 
of clip brakes on the longitudinal members of the Behr 
structure. A high speed train with a powerful elip brake 
would put a heavy stress on a bar, and might rip it out of 
the structure. Generally, we sce no special safety in the 
Behr system. High speed can be most safely secured by 
straightness. Given a straight line, a fast-running train 
cannot leave it, because of the centrifugal effect, but little 


attention, however, seems to have been paid to the danger of 
the enormous cross breaking stress (due to the centrifugal 
tendency of the outer half of the Behr car round curves) 
brought upon the top. 

Mr. B. H. Thwaite again returns to his favourite theme, 
* The Profitable Utilisation of Power from Blast-Furnace 
Gases.“ 

Readers of the ELEcTRICAL REVIEW are familiar with the 
author's work in this direction, and they will, we feel sure, 
wish Mr. Thwaite a successful issue out of his labours to 
make power-users appreciate more fully the advantages of these 
gases, Roughly, we burn about 10 million tons of fuel, or 
perhaps 15 million tons of coal, every year in the blast- 
furnaces of Great Britain. Tests made by Mr. Booth at 
Wishaw, near Glasgow, showed 1 E.B.P.-hour per each 14 Ibs. 
of coal put into the blast-furnace, t.e., a blast-furnace and a 
gas engine are equal to high-class triple-expansion engines, 
and the iron is given in as a bye-product. — . 

The present waste of these gases is little less than sinful ; 
all the tramways in the country might be worked by their 
utilisation, but men of capital seem not to understand, or if 
they understand, do not appear to realise what an enormons 
field there is for their development, even if used for 
charging storage batteries, as furnaces run all night. 

"uperheated steam has also from time to time received 
much attention in our columns, and Mr. R. Lenke's paper 
entitled ** Nome Experiences and Results Derived from the 
Use of Superheated Steam in Engines,” should be prolific in 
valuable information. The main benefit of superheated 
steam is that heat is conveyed to the right spot; the 
cylinder inside surface and piston face. It prevents con- 
densation, there is then less re-evaporation, again Jess con- 
densation, and so on, for there can be no cylinder cooling if 
there is no water to evaporate. Probably the chief benefit 
of superheat is obtained out of the first 100? F. Steam, 
if too hot, has its difficulties, and is undesirable in many 
ways; superheat is cumulative in its effect, and is more 
certain than the jacket. Superheat is good all along the 
line; it is hardly worth consideration from its thermo- 
dynamic side, but almost entirely as a heat carrier to the 
cylinder metal, and we are very much of the opinion that 
the main difference between one engine and another under 
equal conditions of pressure, &c., is simply that due to 
cylinder action. 

Coming now to Mr. J. R. Dick's paper “ Electricity 
Supply Meters of the Electrolytic Type,” it at once occurs to 
one that the most important point that can possibly be 
raised in the discussion on any paper dealing with such 


meters is the question of “starting current." The Schattner 


copper-depositing meter is of the shunted type, like the old 
Edison appliance; the new Reason mercury depositing 
meter is also of the same character, and it is obvious that all 
the current will go through the shunt instead of through the 
meter path, until there is sufficient current passing to 
produce a drop in volts across the shunt at least equal to the 
back electromotive force in the electrolytic cell. We have 
recently heard of a test made with a 10-ampere, 200-volt, 
electrolytic meter which failed to start with two 8-C.P. 
lamps. : 

An important paper, judging from ite title, is that of Mr. 
H. M. Hobart on ‘Modern Commutating Dynamo 
Machinery, with Special Reference to the Commutating 
Limits.” 

The difficulties of sparkless commutation arise mainly, We 
believe, from two causes :— 

Mechanical.—The difficulty of constructing commutators 
of sufficient rigidity. 

Electrical.—' The immediate cause of sparking is the 
existence of violent electrical oscillations in the section under 
commutation. That this is so appears certain, but we have 
never seen it even suggested, and the conditions which give 
rise to these oscillations ought to be investigated. We think 
anyone will admit that the sparking of commutator 18 
the oscillating action at a broken contact, not the glow of a 
heated conductor to which all writers attribute it. " 

It is pleasing to note that Mr. Gisbert Kapp will be wit 
us again, for although he has now lived for some years n 
Germany, his excellent work in the Old Country will noi 
readily be forgotten in electrical engineering circles. UE 
will dilate on“ Rating and Testing of Electrical Machinery. 
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In electric lighting, machinery may be rated correctly, but 
on traction work we have to face the fact that a 100-Kw. 
æt has a mean load of 20 to 30 KW., and is really under- 
loaded. 

We run full load tests of eight hours and knock years off 
the life of a machine, and the load never again averages more 
than about a third. One would imagine that an ordinary 
50-kw. railway generator is about right for what 100-kw, 
seta are now asked to do. Americans recognise this, and 
skimp their railway generators, so that they may just pull 
through the fall load test. They rely on the fact that the 
plant is usually urgently required, and cannot well be rejected, 
sod that it will never again get so hot as on the test run. 
The system of tests shows that engineers have not yet 
grasped traction facts. We are sadly afraid that tests and 
rating for railway and tramway work require drastic revision, 
because, generally speaking, they have been formulated and 
laid out by electric light men who knew not traction. 


Mr. E. C. de Segundo has a paper on * The Cassel Self- 


Regulating Water-Wheel," which will doubtless prove of 
special interest to turbine makers and users, but as this was 
fally described and illustrated in our issue of July 12th, 
there is no need to touch further upon it here, beyond 
drawing the attention of those who have available water- 
power which they desire to utilise, to the self-regulating pro- 
perties of the apparatus. 

Dr. Leybold’s paper on “ The Electrolysis of Gas Pipes, 
ke.“ should certainly bring Profs. Ayrton and Perry into 
the arena, It is also to be hoped that if they exhibit any 
dreadful specimens of the awful results of leakage from 
electric tramlines, care will be taken to see that the right 
ones are brought forward, bearing in mind that the Congress 
is not one of the High Courts of Justice. The subject has 
critically been dealt with in recent numbers of the REVIEW. 

There are several other papers to which we would gladly 
draw attention did but time and space permit, especially to 
that one by Mr. M. B. Field on The Relative Advantages 
of the Three, Two, and Single-phase Systems for Feeding 
Low Tension Networks,” but we must take leave of them 
for the nonce. 

It is a question whether many of the subjects will be 
adequately, or even casually, discussed, for in the nine 
&ctions there are down for reading 106 papers, and only 
three mornings in which to dispose of them. But in any 
case we may expect the International Engineering Congress 
of 1901 to add materially to existing knowledge of many 
engineering problems, and a little while hence we shall 
possibly be able to say of it what the proprictor of a monthly 
magazine of about two years’ standing recently said of his 
publication, I think I can trace its handiwork in the 
promulgation of various undertakings which have made, and 
we making, for progress on a scale little dreamt of during 
even the closing years of last century.“ 

With a few more such journals “ militantly British " and 
“sung up to the highest concert pitch of excellence and 
superiority on behalf of the manufacturers of Great Britain," 
What need for engineering conferences? 

Happily that time is not yet, and in the true interests of 
or country we hope that this great gathering is but the fore- 
runner of like meetings in the future, and that their results 
may be so far reaching as to make it patent to all that 
England is still determined to retain the engineering and 
industrial supremacy of the world. 


CAPACITY TESTS OF BOILERS. 


Wu bave had frequent occasion to point out that many items go to 
make up the commercial efficiency of various kinds of plant, and 
that economy of fuel is by no means the final word in steam- 

Boilers are so generally tested for fuel economy, and the result 
ated in evaporation per pound of coal, that the true commercial 
tconomy is apt to be overlooked. Writing on this subject in the 
Engineering Magazine, Mr. G. K. Hooper cites a few examples to 
illustrate his argument in favour of capacity tests for steam boilers. 
Taking fixed charges at 10 per cent. on the investment, and 10 per 
ent for depreciation, he cites firsta boiler hand fired, and using 
natural draught, There were two boilers of 3,750 sq. ft. of heating 
trace each, and the total plant cost £3,112, Fuel cost bs. 3d. per 
tort ton (2,000 1bs.), and labour 6s.7d. per day per man. The fuel 


efficiency was 68 per cent., the evaporation 7:882 from and at 212°, 
the evaporation per foot of heating surface was 3:23 lbs. per hour. 
Thus the charge per day of nine hours is made up of 


Fixed charges ... £2 0 0 
Fuel, 30,734 lbs. i ns 4 6 7 
Labour € ah ae ci 013 3 
Water 5 " Si 0 4 9 


Total £7 4 7 
or nearly 8d. per 1,000 Ibs. of steam. 

The same plant worked to produce 4'206 lbs. of steam per square 
foot of heating surface required 45,326 lbs. of coal, costing as before 
58. 3d. per ton. The evaporation was 7:333, the fuel efficiency only 
63:27 per cent. Labour cost as before, and the total costs per 1,000 
Ibs. work out at a little over 7d., or only 94:6 per cent. of the cost at 
the higher fuel efficiency, whilst the output of steam was 302 
per cent. greater. 

On a third trial with a duty of 5:33 lbs. of steam per square foot 
of heating surface, an extra man was needed to burn the 57,753 lbs. of 
coal. The fuel efficiency was now only 62°21 per cent., and theevapora- 
tion 7:21 lbs., but the cost per 1,000 lbs. of steam was now under 
6íd., or only 91°77 per cent. of the cost of the first test, whereas the 
output was now 65 per cent. greater. 

In another case with labour at 88. per day, fuel at nearly 14s. 6d., 
the highest fuel efficiency corresponded with an evaporation of 
2°48 lbs. per square foot of heating surface, or 11:09 lbs. per pound 
of coal. The cost per 1,000 Ibs. of steam was 134d. By working 
the plant so as to evaporate 4'9 lbs. per square foot, the cost per 
1,000 Ibs. of steam was reduced to 12}d., though the capacity or out- 
put had been put up 75 percent. Theargument is that small boilers 
well worked at a hign rate of steaming will prove more truly econo- 
mical than larger plant; that mere fuel economy by no means 
measures the true economy of a plant, and tnat some form of assisted 
draught will enable the foregoing advantages to be best secured. 
There is always a natural tendency among engineers to aim at fuel 
economy, but this tendency should not be carried too far. Very 
considerable advance can be made in the evaporation per unit area 
of heating surface without very seriously reducing the evaporation 
per pound of fuel, and at the same time the fixed charges are spread 
over more steam. This is one of those points, however, that ought 
to be present in the mind of the designer. It is of little good to 
lay down the plant and then to lay off half of it idle in order to 
show commercial economy on the remainder. 


POLYPHASE EQUIPMENT OF FACTORIES. 
By W. WYLD, Associate Member. 


BEFORE proceeding to the subject which we are to discuss this 
evening, I wish to express my thanks to the chairman and members 
of the Committee for the honour they have done me, in asking me 
to read the first paper after our chairman's inaugural address to 
this local section of the Institution. 

I bad a great amount of dithdence in accepting the invitation, 
for I felt that this honour should have been for some older member 
of the profession who had been longer associated with this locality, 
for I am a comparative stranger here. 

It was urged, however, that the work upon which I have recently 
been engaged was a subject which would bring forth a good dis- 
cussion, and it is therefore rather a subject for discussion which I 
wish to bring before you than a paper in the ordinary meanin g. 

Considering the number of the large power schemes which are 
now about to be started throughout this country, and seeing that 
one is to be right in our midst in this district, it is & very opportune 
time, I think, for a discussion to be held on the system upon which 
most of these schemes are to be worked, with particular reference 
to its applicability to the driving of factories, as I think it is from 
this source that the promoters of these schemes hope to derive a 
great proportion of their revenue, and, on the other hand, by which 
the public is supposed to be benefited. 

Most of these large power schemes are to be on the polyphase 
system for the generation and transmission of the electrical energy 
but whether it is to be distributed from the sub-stations as con- 
tinuous or alternating current I am not at all sure; but I expect 
that this matter will very much depend upon the nature of the 
demand—i.e., whether the consumers will have an alternating 
current supply or not; but if the current can be distributed as 
polyphase alternating current, the cost of converting it into con- 
tinuous current will be saved and the cost of distribution thus 
diminished, and the consumer supplied at a cheaper rate per unit 

We are all fully aware of the inefficiencies of the old —the present 
in too many instances — methods of driving factory machinery, 
whereby at least 40 to 50 per cent. of the power is lost in trans- 
mission, and probably 10 to 15 times more fuel consumed than 
necessary. We also all fully recognise the many and great advan- 
tages of electric driving, so that there is no necessity to here 
eulogise them. There are, however, great differences of opinion ag 
to the best methods of obtaining the best resulta of electric drivin 
in factories. Ido not mean to enter into the pros and cons of the 
different systems of applying motors, &c., i. e., by either single-motor 


ae yas a dd! 
* Paper read March 27th, 1901, before the Institution of Eleo- 


trical Engineers (Birmingham Loca] Section), 
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driving or group-driving, but I refer to the differences of opinion 
which exist upon the system of current to be used, viz., continuous 
or alternating. 

The continuous current system has been the most commonly used 
until recently, particularly in this country, and is therefore the 
better known. For this reason I will not take up your time by 
describing it, as it is familiar to all of us; but as the alternating 
current system may not be so familiar, and as it is probable that it 
will be much more used in the near future, I purpose giving a closer 
description of it. 

The alternating current system may be divided into single-phase 
and polyphase systems. The single-phase system, however, is not 
particularly adapted for motor driving, although it is perfectly 
practicable; the difficulty with single-phase motors being to get 
them to start on a load. There are, however, in this country about 
80 towns supplied with single-phase alternating current, and in 
most of these towns there is some motor load. 

Polyphase System. Any arrangement of conductors carrying two 
or more single-phase alternating currents detinitely related to one 
another in point of time may be called a polyphase system. Although 
this system has really only come into use to any extent in this 
country within the last year or two, it is by no meaus new. 

It dates as far back as the year 1379, when Walter Baily showed, 
in a paper read before the Physical Society of London, how Arago's 
rotation could be produced by a number of fixed electro-magnets 
acting upon a copper disc. This paper is published in the 
Philosophical Magazine of October, 1579, which gives diagrams 
ilustrating the principle of the invention and arrangement of 
apparatus. The latter consisted of a copper disc suspended in the 
centre on & needle-point, so as to beable to revolve. Under the 
disc four electro-magnets were placed, with their vertical axes 
equi-distant from the centre, and their poles close to the 
under-surface of the disc. It is interesting to note that these 
magnets had laminated cores. The exciting currents were supplied 
by two batteries, and a commutator was placed to alternately 
reverse the polarity of the field-magnets. Baily says: The 
experiment with four electro-magnets may be readily performed by 
means of a commutator which will reverse the current several times 
per second," so he evidently recognised that reversals rapidly 
succeeding each other would give an increased effect. 

We have here all the important features of the modern two-phase 
motor embodied in an apparatus invented 22 years ago. 

The next important step in the development of the induction 
motor was made by Prof. Galileo Ferraris, who constructed several 
two-phase motors in 1885, which were on view at the headquarters 
of the American Institution of Electrical Engineers at the Chicago 
Exhibition. ‘I'he description of these motors was only published in 
March, 1888 ; but before then two other patents for motors of this 
kind were taken out, one by the Helios Company, of Cologue, in 
May, 1887, and the other by Borel and Paccaud, in February, 1888. 
Then, three months later, we have Tesla's very complete specification 
for power transmission by two-phase alternating currents, and after 
that come many others. 'The production of a rotary field in the 
motor was explained by Tesla to be produced by employing two 
alternating currents of equal frequency, but baviug a phase- 
difference of 90°. 

If we build a Ferraris motor with three instead of two pairs of 
magnets, and energise them by three alternating currents with 1:0* 
phase difference between any two, we shall obtain a rotary field, 
and so on forany larger number of phases. There is, however, no 
advantage in employing more than three phases, whilst the multi- 
plication of circuits constitutes an undesirable complication, so that 
for practical work the choice is limited to either two or three 
phases. 

In the two-phase system the two E.M.Fs. and currents are 90^, or 
one-fourth of a cycle apart, hence the relations of the currents 
to each other are such that the maximum of one occurs when the 
value of the other is zero. The windings of a polyphase machine 
may be combined in a number of ways, each affecting the relation 
of the electromotive forces of the outside conductors. 

The windings of most. commercial two-phase machines are inter- 
linked. The current in one phase is 90° apart from, or in quad- 
rature with, the other. 

With a two-phase system either four or three wires may be used. 
A four-wire system consists of two separate circuits, deriving their 
currents from two independent armature windings in quadrature 
with each other, or from a continuous armature winding tapped at 
four equidistant points. These two single circuits must be balanced 
as nearly as possible, and for this purpose the four line wires must 
be carried throughout the system. 

By joining any two of the four conductors in the four-wire 
system, a common return is made for the two circuits. This 
arrangement is known as the two-phase three-wire system. 

It may here be remarked that a two-phase system with four wires 
is on a par with a single-phase two-line system; while with a three- 
wire two-phase system it is more costly, so far as the economy of 
copper is concerned. 

In the three-phase system the three E.M.Fs. and currents are 
120° apart, and the impulses follow each other at 60°. 

Each one of the conductors successively serves as a return for the 
other two, the algebraic sum of the currents in the system being 
Zero. 

The windings of three-phase generators are usually connected up 
in one of two ways—either "star" or " mesh." In the former the 
coils of the armature are joined to à common junction, from which 
tbey branch starwise each to its own line. 

The pressure between the ends of any two of the generator coils 
in a three-phase “star” system is / 3 (= 1/732) times that 
between the common junction and the terminals of the coils. 

In the mesh connection the coils are connected in series, and 


the line wires joined to pointe between the coils, forming a closed 
triangle without any common centre. 

An advantage for factory distribution, when transformers are 
not required, is to be found in the “star” winding, as by its 
adoption a higher voltage can be used for the motors and a lower 
one for the lighting, which is a great advantage where incandescent 
lamps are used. 

For instance, at the Patent Shaft and Axletree Company's power 
plant, the generators are star” connected, the voltage between the 
three phases which is used for the motors being 350, whilst that 
from the star connection or common junction is 200, which is quite 
practicable for lighting circuits. 

With the three-phase system as with the two-phase, three or fonr 
conductors may be used, but in this case the fourth or neutral wire 
which is used when the generators are “star” connected is only 
used for carrying the out-of-balance current, and need not be 
than about half the size of the other conductors; when the 
generators are connected up in “mesh ” fashion three line wires 
are used, and then the amount of copper used is about three-quarters 
that required for a single-phase two-wire distribution. 

In addition to the economy of copper in distribution there are 
other advantages possessed by the three-phase system which will be 
considered in the next paragraph on motors. 

Polyphase motors are of two types—the synchronous and the 
asynchronous. 

The synchronous motor is very similar to a generator in its con- 
struction. It is not adapted for use where a large starting torque 
or frequent starting on the load is necessary. It does not admit of 
independent speed regulation, and it has also the disadvantage of 
requiring certain station appliances, as with & generator, including 
some source of exciting current, which is usually obtained from 
some source other than the motor. From these reasons, then, it 
will be seen that the synchronous motor is not adapted for factory 
driving. l 

Asynchronous motors, on the other hand, are well adapted for 
factory driving. Their simple and substantial construction is one 
of their chief advantages, resulting in a minimum of cost of 
maintenance and attendance. 

An asynchronous motor consists essentially of two parts, the 
stationary and the revolving part. In most modern motors the 
stationary part, or “stator,” contains the coils through which the 
high pressure current passes from the line. The polyphase currente 
flowing through these coils produce a rotating magnetic field, this 
field acts upon the revolving part, or “ rotor,” and induces in it 
currents which magnetise it, so that the rotor takes the part of a 
magnet, but is only excited by the induced currents from the sur- 
rounding stator, hence these motors are often called induction" 
motors. 

The principles of operation of the induction motor are thus seen 
to combine both those of a motor and of a transformer, the “stator” 
being considered as the primary and the “rotor” the secondary. 

When running without load the speed of the rotor is very nearly 
that of the rotating field produced in the stator, or nearly synchro- 
nous, and then there is a very small current induced in the 
secondary. i 

The magnetic pull of this current on the field produces a feeble 
torque, and tbe current taken from the line into the stator 18 
only the magnetising current required to overcome the mechanical 
and magnetic friction of the motor. When running under load, the 
speed of the rotor falls by a small percentage, and the E.M.F. and 
the induced currents in the rotor increase with the difference 10 
speeds, and a powerful torque is produced by tbe pull of this 
increased curreut in the rotor. : 

The difference of the speed of the rotor and that of the revolving 
field in the stator is known as the “slip,” and this is proportional 
to a certain extent to the resistance of the rotor. 

To ensure high efficiency and good regulation the windings of the 
rotor or secondary of the induction motor should have a low 
resistance. . 

It will be seen, then, that the greater the load put on an induc- 
tion motor (up to a certain extent) the greater the slip will be, in 
order that, at constant voltage of supply, the motor will have à 
correspondingly greater turning effort. . f ; 

Absolute synchronous speed is never obtained in an induction 
motor, for, as has already been shown, there is, even on no load, 8 
certain amount of “slip” required to furnish the current dai 
to overcome the light load losses. The fall ot speed, from that a 
licht load to that at normal rated load, will vary from 1° per cent. 

in motors of 100 H.P. to 3 or 4 per cent. in smaller motors. it is 

It is sometimes said against the induction motor that it 1 
inilexible in respect to the regulation of speed, but there are seve 
methods of obtaining a variation of speed in an induction motor. 

The three most usually adopted methods are — — le 

1. The inserting of a resietance in the rotor circuit which may 
varied by successive short steps. 

2. By changing the impressed voltage of the stator. 

3. By changing the number of poles of the stator. = 

The first one is the most commonly used in factory driving, 15 
ticularly in Europe, on such motors as are used on cranes or prin 
machinery, &c. t allow of 

. The range of speed demanded of such motors does nov! in 
the usual small starting resistance being used, en ider 
makes of motors, particularly American, is placed within the sp! 
of the rotor. sent sizè to 

An externa) rheostat is therefore required of sufficien t of the 
carry the comparatively large though low-pressure curren the we 
rotor. This external resistance or controller necessitates th the 
of three collecting rings for electrically connecting it wi 
rotor. - e 
It has already been mentioned that the current taken by t 
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stator, as well as the torque, of an induction motor depend upon the 
ratio of the slip of the rotor to its resistance. 

Therefore, by altering the rotor resistance the speed of the motor 
may be altered, and the torque and the stator current kept the 

e. 
"The second or potential variation method is effected by intro- 
ducing an external resistance and impedance between the supply 
terminals and the stator. 

By having a sufficient number of tappings on the impedance 
toils, a graduated variation of the impressed voltage is obtained and 
a corresponding variation in speed. 

It is found, however, in practice that the motor thus controlled 
has a lower efficiency at full speed than a motor built for rheostatic 
control. A motor with rheostatic control has the same power factor 
at all speeds, whilst one with potential control has a lower power 
factor and efficiency at all but ful] speed. 

The third method, changing the number of poles, is effected by 
winding the stator so that by the movement of a switch the number 
of poles is changed. Where, however, a great variety of speeds is 
required, this method is complicated. It also has the disadvantage 
of the motor only being able to run at full, one-half, and one-quarter 

This class of variable speed motor is the most efficient at 
half and quarter speeds. i 

Of these three methods of controlling the speed the potential one 
is inferior to the rheostatic one, in as much as it is not so efficient, 
and the changing of number of poles is limited in its range. The 
worst feature of the best one, the rheostatic method, is that it 
necessitates collecting rings on the motor, but it must be borne in 
mind that these collecting rings carry a very low potential current, 
and my experience of them has been that they give no trouble 
whatever, and I have several running on cranes of from 5 to 20 tons, 
some of which are run under very severe and trying conditions. 

Let us now consider the relative advantages of the polyphase 
motor over its rivals. The single-phase motor, though an induction 
motor, has the disadvantage of being unable to start on a load, as 
well as being invariable with respect to speed; in other respecta it 
is similar to the polyphase motor. 

Coming now to the continuous-current motor, we see the main 
difference is that the current supplied to a polyphase motor at the 
full pressure of the mains simply passes through the “stator” 
windings, which are quite enclosed, and without having to traverse 
any exposed parts such as commutators or brushes, and as these 
windings are stationary there is no danger of mechanical injury, 
and the insulation can be made very secure and so enabled to stand 
a higher pressure than would be permissible with a continuous- 
current motor. 

This is the- most important point in favour of the induction 
motor. 

The revolving part, or “rotor,” of the polyphase motor is always 
of low voltage, requiring very little insulation, and. can thus be 
very much more strongly and mechanically built than a continuous 
current motor with its revolving armature, through which has to 


pass the full pressure current, and if this is of high voltage the 


winding of the armature has to be of fine wire and expensively ia- 
sulated, being thus much more liable to burn out than the rotor 
of a polyphase motor. The continuous-current motor requires a 
commutator to commute the continuous current into an alternating 
one as it enters the armature; this necessitates the use of brushes 
fora rubbing contact, and these require a good deal of attention 
from time to time for trimming and readjustment, and the com- 
mutators occasionally require turning up pretty frequently 
if there is any sparking, which is often, if not always, the case, 
particularly when run in dirty and dusty places. 

Now the polyphase motor does not require any commutator at 
all, and is thus freed from a very expensive and, at the best, a very 
undesirable part which is essential to the continuous-current motor. 

Owing to the frailty of the continuous-current motor and the 
frequent sparking at the commutators, of late they have been made 
entirely enclosed ; but this is undesirable, as it requires the motors 
to be larger and heavier for the same output, for the ventilation is 
not nearly so good as when open to the atmosphere, and, in 
addition, the various parts are not accessible. 

With polyphase motors, and especially those with squirrel-cage 
rotors, there is absolutely no chance of the occurrence of a spark 
except at the starting switch, which may be placed at a distance 
from the motor. This is an important point when the motors are 
used in factories containing highly inflammable materials, or in 
fiery coal mines. 

The sizes of three-phase motors are less and the weights lighter 
for the same power and efficiency than those of continuous current 
motors, and as there are no exposed parts, such as brushes, &c., 
carrying the full voltage current and no adjustment required, the 
polyphase motor is simpler and consequently much more suitable to 
be left in the charge of an unskilled workman. 

Seeing these many and great advantages of the polyphase system, 
it is not surprising that so many factories, both old and new, are 
how being equipped with this system of driving. 

It is not many weeks since I heard one of the leading continuous 
current engineers in the Midlands ‘and I believe he is here to-night) 
remark that even yet, with all the talk there is about the absolutely 
non-sparking continuous current motors, he had great difficulty 
in getting a really satisfactory continuous current motor, for he 
said “ Even those of the best and well known makers, after he had 
had them running a few months or a year, showed their weak 
points and gave trouble.” 

It is often remarked that the polyphase system, although best 
adapted for motor driving, is not adapted for lighting. I do not 
think that any one would think of putting down a polyphase plant 
for lighting alone; but the advantages which it holds over other 
systems for motor driving are much greater than the objections 


raised against it for lighting, and warrant its adoption in such 
places as factories, and my experience is that by distributing the 
lighting evenly between the phases no, difficulty whatever 1s 
experienced. 

(To be continued.) 


CURRENT SPECIFICATIONS. 


LXXVI.—LOWESTOFT LIGHTING EXTENSIONS. 


SuMMARY. 


Extent of Contract.—Section A. Supply and erection of one 500-Kw. 
steam dynamo. Section B. Addition of extension dynamo posi- 
tive and negative panels to the existing switchboard. 

Stipulations as to Foundations.—See comments below. 

Type of Enyine.—To be vertical compound enclosed type. 

Specified Speed. Not to exceed 300 revolutions per minute. 

Steam Presswre.—150 lbs. per sq. in., the station working exhaust- 
ing to atmosphere. 

kange of Governing.—Permanent variation between no load and 
full load not to exceed 2 per cent., momentary variation when whole 
load is suddenly removed not to exceed 7 per cent. 

Specified Overload.—20 per cent. over normal full load for one hour 
without injury. 

Output of Dynamo.—To give as compound-wound machine 0 to 
1,000 amperes at 500 to 550 volts, or 550 kw., and as shunt machine 
1,100 amperes at a voltage variable between 460 and 500 volts, or 
550 Kw. 

Permissible Temperature Rise.-—After six hours’ full load run, 
70° F. above surrounding atmosphere measured by resistance 
method. : 

Guaranteed Steam Consumption,—Not to exceed 33 lbs. per 
Kw.-hour at normal full load working with ordinary dry steam at 
150 lbs. pressure exhausting to atmosphere. Lowest guaranteed 
figure for three-quarters and half load to be stated. If tested at 
engine builder's works before delivery, working condensing with 
25-in. vacuum, the steam consumption at full load per Kw.-hour 
must not exceed 27 lbs. 

Specified Date of Completion.—To be stated in tenders. 

Penalty for Late Completion.—One per cent. of contract price per 
week. 

Terms of Payment.—80 per cent. of value of work delivered and 
executed on site; 10 per cent. on completion; 10 per cent. at end 
of 12 months. . 

Period of Maintcnance.—Twelve months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—' l'rade union rates to 
be paid. 

Stipulation as to Arbitration.—Satisfactory. 

Date for Receipt of Tenders.—September 9th, 1901. 


This specification is iseued under the joint names of Mr. W. C. C. 
Hawtayne, M. I. E. E., the consulting engineer for the original 
scheme, and Mr. G. A. Bruce, A. M. I. E. E., the resident engineer to 
the undertaking. It is little more than a year since the station was 
opened, yet this is the second extension plant which has been found 
necessary. 

Since, in our issue of November 2nd last, we commented upon 
the general conditions attached to the specification, and stated that, 
in our opinion, they were generally of an acceptable character, there 
is no need to further notice them here. 

It will, however, be noted that tenderers must be able to show 
plaut of similar size and type to that offered by them in satisfactory 
daily use in some central] station. 

It will be necessary for the successful contractor to pay very 
special attention to the question of foundations, A concrete and 
iron raft has been constructed over the whole area of the engine 
house, and girders for supporting the foundations are to be supplied 
and fixed to this by the contractor. The Corporation will tix the 
foundation to drawings and dimensions supplied by the contractor, 
but the whole of the responsibility for the sufficiency of the same 
will rest with the contractor, aud he is specially warned to 
carefully guard himself from the possibility of mistake. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


- 


16,166. ‘* Improvements in relays." H. W. SvULLIVAN. August 12th. 

16,169. '* A new or improved application of electro-plating.” S. V. DARDIER. 
August 12th. 

16,175. An improved escapement for electro-magnetically controlled clock 
and like mechanism.” II. H. GRENFELL, August 12th, 
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16,182. "Improvements in ccnnecting-boards for use in junction boxes and 
the like for mutiple electric cables.“ G. G. M. HARDIN HAM. (E. Waskowsky, 
Germany.) August 12th. 

16,227. Electric engine.“ H. Von Kramer. August 18th. 


16,750. Improvements in or relating to automatic circuit breakers.’ L. L. 
ELDEN. August 18th. (Complete.) 


16,271. Improvements relating to electric eables.“ 
W. J. Rice. August 18th. 


16,276. Improvements in electric automobile motors.” C. RicurER and 
R. T. EsCHLER. August 18th. 


16,277. “ Improvements in electric traction motors." C. RicuTkER and R. T. 
EsSCHLER. August 13th. 


16,288. ' Improvements in or connected with arc lamps." W. J. Davy. 
August 18th. 


16,808. Improvements in connecting overhead trolley and other bare wires." 
E.HorPER. August 14th. 


16,819. Application of the law, according to which the electromotive force 


produced in a conductor moving ina magnetic field is varying with its speed to 


indicate the number of revolutions per unit of time made by a turning body." 
G. Scrater. August l4th. 


16,340. '* Improvements in means for electrically operating railway switches." 
F. N. Ricos. August l4th. 


.16,888. “Improvements in ships’ telegraphs, and signalling apparatus of a 
like nature." A. R. UrWARD. August 15th. 


@ 16,890. ‘Improvements in the electrolytic production of bleaching solutions 
and in apparatus therefor.” E. L. THorp. August 15th. 


16,419. “Improvements in frogs or points and crossings to be used in con- 
nection with overhead conductors of electric tramways or railways.“ H. G 
NicHoLsoN. August 15th. 


| 16,428. "Improvements in magnetic devices to restore and aid the hearing.” 
B. G. PAYN. August 15th. (Complete.) 

» 16,428. “Improvements relating to scale changing devices for electricity 
1 and means for operating them.“ W. MatTHikskn, August lóth. (Com- 
plete.) 


16,450. “ A new or improved insulated guard for electric tramway vehicles." 
E. J. RowLAND and T. R. FowIkR. August 16th. 


F 16,460. “Improvements in electric alternating current transformers and 
accessories thereto." G. WILKINSON. August 16th. 


16,477. An apparatus for electrically controlling the operation of railway 
points and signals." A. H. JohNSON. August 16th, 


16,527. * Improvements in or relating to magneto-electric and other ignition 
devices," W. McNriL and J. RibLEY. August 17th. 


16.566. Improvements in storage battery plates.“ 
17th. (Complete.) 


16,596. “ Improvements in telephonic apparatus." P. GrnwaiN. August lith. 


J. D. PracHEY and 


A. T. Davies. August 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1888. 


17,464. ''Àn improved support for overhead electric conduetors en electric 
railways, NN and the like." A. Anderson and J. M. Anderson. Dated 
August 20th, 1809. Electric railways and tramways with overhead conductors, 
Supports, crossings and switches for conductors. The trolley wire is held by a 
cam in a groove formed by vertical flanges. The cam piece is slotted where it 
is secured by the pivot bolt, and is tightened up by bolts through lugs on the 
cam and flanges. Guiding ribs for the trolley wheel arc forincd on the under- 
side, and curved flanges on the extended parts of the vertical tlanges receive 
the wheel flanges to prevent sparking. Tbe invention is applicable also to a 
switch or turn-out. 3 claims. 


18,173. ‘ improvements in tolephonic systems ard in apparatus therefer.” M. Byag 
and F. G. Bell. Dated September 8th, 1899. Relates to that form of telephone 
system by which a number of subscribers are connected to n central station by 
common call and return wires, together with separate conversation wires for 
each subscriber. 6 claims. 


82,808. “improved manufacture of magnet cores with veatlating passages for 
transformers and iha liike.” 0. T. Blathy. Dated November 15th, 1609. Cores 
for transformers, &c., are built up so as to leave ventilating passages. "Tbe iron 
lamine are arranged in groups, and members of the groups have the ends 
turned up or down to form channels. The ends may be turned up 
symmetrically or otherwiee, and may be arranged to interlock. 2 claims. 


22,013. ''improvemonts iu microphones.” J. Egger and A. Pollax. Dated 
November 15tb, 1869. A microphone is formed with the centre pin of the 
diaphragm connected to a horizontal rod of carbon situated in the upper part 
of the granule chamber. 1 claim. 


22,830. “Improvements in pri batteries.” 8. Rohineen. (3. R. V. 
Robinson.) Dated November 15th, 1899. The battery consists of a box pro- 
vided with a lid in which are placed carbons, porous vesscls and zincs. The 
carbons have reduced lower ends which protrude through the bottom of the 
box. The bottom of the box and the connecting wires between the plates are 
covered with a layer of acid-proof cement. The zincs are either suspended 
from copper hooks which project from the porous vesrels or stand on con- 
ducting slobs and lie against studs which project them forward toward the 
carbons. The cover is made hollow and filled with an absorbent into which 
the gases evolved pass through perforations in the cover. 6 claims. 


22,857. “A medicinal light curative apparatus for tho production of complete or 
rtiai bathe of chemical and electrical rays of light. L. Carlow. Dated November 
6th, 1899. For giving complete or partial baths of chemical or electrical 
rays of light," the patient is swung in a hammock in a bedstead-shaped box 
with eprings around through which light from various souices can be directed 
upon the different limbs, &c. 2 claims. 


22,960. "improvements in electric insnlating devices.” H. H. lake. (L. 
MoCarthy). Dated November l7tb, 1899, Insulators for various purposes are 
constructed with the inetallic portions separated by compressed layers of mica 
Jamine or other pieces, alone or in combination with otber insulating material 
such as is employed for surrounding the securing shell. 8claims. 


82,088. ‘‘ improvements in electrio tramways or raliways on the slotted cenduit 
system." F. Hower. Dated November 18th, 1899. Electric railways and tram- 
ways onthe conduit system. The conduit is made of two Z or | sections, or of 
one such section along side one of the rails. They are tied to the rails, and 
rest on the depressed central parts of the sleepers, and a concrete bed to form 
the bottom of the conduit, and the ends of each pair of lengths are connected 
to cast frames which contain hinged access doors. The tops of the sections are 
above the rails, and gratings and pipes provide for drainage of the road and 
couduit. Holders attached to the webs of the sections receive the insulators 
which hold theconductors, suitable packing being interposed between the parts. 
The insulators extend above and below the conductors, and beyond the holders 
into which they slide. 9 claims. 

23,021. “improvements in or relating te clestrie meter road vehicles." 
M. Beften-Jones. (Kelner Accumalatoren-Werke — Gottfried Magen.) Dated 
November 18th, 1899. Relates to the arrangement and moun or supporting 
of the electric motors of a motor car with independently-driven swivelling 
steering wheols, 9 claims. 


23,040. “Improvements in or relation io apparates for the electrolysis of alkaline 
chloride solution” A. J. Bonit. (F. .) Dated November 18th, 1899. 


Relates to apparatus for electrolysing an alkaline chloride solution, whereby 
recombination of the ions is prevented. A mercury cathode, and an arrange- 
ment for causing the minute bubbles of chlorine given off to collect together 
before leaving the electrolyte, are employed. 2 claims, 


23,047. “im ts in radlo-conducter iubes or electric oehorers." 
E. Dueretet. Dated November 18th, 1£99. A coherer is provided with a reserve 
or store chamber for the filings or metal grains communicating with the tube 
proper, and permitting regulation of the sensitiveness by the passage of the 
metal particles from one limb to the other. The tube may be exhausted, or 
may contain an inert gas, or mercury vapour. 8 claims. 


23,064. ‘improvements in coupling appliances for the electrical conductors of 
electrical railway and tramway vehioles." Siemens Bros. & Co., Limited. (Siemens 
and Halske Actiengeselisochaft. Dated November 18th, 1899. Couplings for the 
conductors of electric railway, &c., vehicles, in those cases in which the elec- 
trical energy is transmitted from one vehicle to another, Bars carrying con- 
tacts are pivoted to brackets on the cars, and engage when the cars are coupled. 
Contact is maintained by the weight of the bars, or by means of springs, or by 
magnetic attraction. 2 claims. 


23,066. “‘Improvemeats in onrrent collecting apparatus fer the ued 
condueters of electric railways and tramways.” Siemens Bros. & Co., L 
(Slemens & Halske Actiengeselisochaft.) Dered November 18th, 1899. So that the 
collector can be withdrawn from the conduit, the frame carrying the pivoted 
shoe is turned by pins on the sliding shaft, engaging spiral slots in one of the 
bearings of the frame on this shaít. A collar on the shaft also acts on the tail 
end of the shoe, and withdraws it from. the conductor on which it is normally 
pressed by a spring. 3 claims. 


23,100. ''improvemonts lu electric lamp supporte." H. Long. Dated November 
20th, 1869. An arc lamp is raised to an overhanging tubula» arm of a post by a 
chain, which passes over guide wheels in the aia, and under and over sprocket 
wheels within the lower part of the post, one of these wheels being on a shaft 
provided with a ratchet wheel to engage a detaining pawl, and with a remov- 
able handle. When raised, the lamp is held up and connected in circuit b 
latches pivoted in an open frame on a tubular arm, engaging under insulated 
plates bolted to the head of the lamp and connected with its terminals. The 
Jatches contain conductors which bear on the insulated plates, and on plates 
fixed in the frame and connected to supply conductors. Three latches are pro- 
vided, one acting asa support only. A pin on the lamp enters a groove in the 
frame to prevent the lamp turning. To allow the lamp to be lowered, it carries 
three radially-sliding blecks, having dovetail grooves in engagement with pro- 
jections on a wedge, and a split expanding rirg is suspended by beaded pins in 
the frame. To release the lamp, it is raised until a tlanged plate on it turns the 
latches outward ; the wedge is then forced into the split ring, and against the 
top of the frame, so that it pushes out the blocks. The lamp ia then lowered. 
Holders for incandescent lamps. —IThe cap of a lamp is provided with a flange, 
under which latches engage, carried by the ampholder. The latches contain 
conductors to connect plates on the flange with plates in the holder. The outer 
ends of the latches are accessible to release the lamp. 4 claims. 


23,141. “‘Controlling arrangements for switches for direet-driven cage hoists.” 
J. Goddard. Dated November ?1st, 1899. Relates to controlling motors for 


cages, hoists, cranes, &c. Reference is made to Specification No. 3, 423, a D. 1898. 
7 claims. 


23,153. “improvements in switches for use with rhecstats for starting nad coa- 
trolling electric motors for lifts or the like." H. Hirst and F. 0. Hunt. Dated 
Noveniber 21st, 1899. Switches for starting and controlling motors for lifts, &c. 
The contact lever is operated by a ratchet and paw] inechanism connected to 
the mechanism controlled. A construction is described in which the switch 
armis mounted on a ratchet wheel and is fitted with a brush rubbing over 
resistance contacts. A pawl carried by a pin sliding in a slot in a lever is 
adapted to engage with the ratchet wheel to rotate it. The lever is operated 
by a rod and the pawl is thrown out of action, when no current is passing by 8 
rod having a cam face. "The position of the latter rod is controlled by an electro- 
magnet or by ruitable mechanism connected to the brake lever. The switch 


may be returned to its starting position by & spring or weight connected to & 
cord. 3 claims. 


23,154. ''Improved electrical indieator." A. Eckstein and M. J. Coates. Dated 
November 21st, 109. Relates to electrical indicators in which the flag, sema- 


phore arm, or other indicating device is operated and replaced electrically. 
1 claim. 


23,219. ''improvoments in or relating te electric signal alarm and devices 
fer railways.” A. J. Boult. (F. Cumont.) Dated November 21st, 1899. The ordi- 
nary signal is provided with a contact which connects the contacts in the 
circuit of the track battery when the signal is at ''danger." The battery 
circuit ig connected with the insulated rails mounted between the ordinary 
rails, the insulated rails being adapted to make contact with the 
brushes, &c. mounted on the locomotive or tender. When the train 
passes a signal at danger“ the circuit of the track battery is completed 
through the relay magnet on the engine, and the armature closes the contacts. 
One contact closes a local circuit which keeps a magnet energised, while thé 


other contact closes a second circuit from a battery through the bell whistle or 
other indicator. 8 claims. 


23,283. ‘“‘Improvements in systems ef electrio distribution.” The Britieh 
Thomeon-Heusten Company, Limited. (E. Thomson.) Dated November d 1899. 
Relates to arrangements for cutting out & transformer or other translating 
device in which the insulation is imperfect. A magnetic cut-out controlled by 
& leakage current is arranged in the circuit. 9 claims. 


23,284. ''improvements in systems ef electrical distribution, and iu ent- 
thorefor." The British Thomson-Heuston Company, Limited. (E. Thomson.) Dated 
November 22nd, 1899, Relates to arrangements for cutting out a transformer 
or other translating device in which the insulation is imperfect. A cut-out 
arrangement is controlled by the leakage current, 14 claims. 


23,286. ''Improvsments in electric aro lampe." The British Tbemson-Housten 
Company, Limites. (E. W. Rice, jun.) Dated November 22nd, 1899. A clutch or 
other lamp, for use on a polyphase, alternating, system, is provided with several 
parallel stationary electrodes, each connected to one of the supply mains an 
with one thicker movable electrode which is connected through a regulating 
coil with a neutral return conductor. The stationary electtodes are placed so 
far apart as to prevent arcs from forming directly between them, and an arc 18 


maintained from them to the movable electrode, even with very low frequency. 
6 claims. 


23,287. “improvements in producing high vacua.” The British Themson-Honeton 
Company, Limited. (J. W. Howell.) Dated November 22nd, 1899. Phosphoretted 
hydrogen is admitted to incandescent electric lamp bulbs, and other vessels 
atter a preliminary exhaustion, in order to decompose or mix with the residual 
or occluded gases and facilitate their removal. 4 claims. 


23,268. ‘‘ improvements in enciosd electric are lampe." The British Thomeca- 
Houston, Company, Limited. (0. N. Wiswell.) Dated November 22nd, 1899. A cover 
for an arc enclosing globe with an elongated channel connecting the enclosure 
with the atmospbere, of sufficient capacity to receive the gas displaced if the 
upper carbon moves into the globe, and so that this gas returns tothe enclosure 
if the carbon subsequently moves outward, without admitting fresh air. Less 
resistance to movementsof the gas isoffered by the channel than by leakage 
between the cover globe and carbon. In the cover in vertical section, circular 
grooves adjacent tothe carbon and the neck of the globe impede passage of gas. 
Another circular space communicates by a vertical hole with a horizontal spiral 


channel, open at its outer end, and formed by a groove, and a flat lid screwed 
thereon. 12claims. ; 


23,289. ‘improvements in controlling devices for eleotrie meters.” The Betten 
Thomson ny, Limited. (We B. Potter.) Dated November 22nd, 1699. 
Means are provided in motor controllers for preventing an excessive current 
from being supplied to the motors. 8 claims. 


23,203. “improvements in trolley stande for olestrio railways.” The British 

ison-Houston Company, Limited, ‘end f. Samuelsen. Dated November Sind, 

rp bu specification cannot be described withoui reference to drawings 
8. 
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ments than our own, it is interesting to see where it differs 
from our own, and to ascertain whether the advantages 
claimed for this system apply to the electrical industry to the 
same extent as they do to other industries, 

The chief difference between technical education as 
practised in Germany and as in vogue in this country, is 
best, defined by quoting Mr. Kershaw's own words :— 


The chief features of the German system ate centralisation and 
thoroughness ; of the English, expansiveness and shallowness. 

The German aim has been to educate all who are to occupy posis 
of position in manufactures and industries, thoroughly ; the English 
aim, in so far as there can be said to have been any aim, has been 
to educate the rank and file of the workers, badly. ; 

ES . The technical schools or polytechnics are much less 
widely scattered in Germany than is now the case in England. 
Those that exist are, however, much more thoroughly equipped for 
their special work, and have a much larger number of teachers and 
professors attached to them than is the case in this country. It has 
apparently been recognised that it is useless and absurd to give a 
thorough technical training to the whole population, and therefore 


. there has been no attempt to erecta polytechnic in every town of 


the slightest manufacturing or industrial importance. 


The aim in Germany has seemed to be for certain colleges 
to specialise in certain subjects, thus enabling students who 
wish to take a regular course in some particular subject, be 
it agricultural science, dyeing, art, or engineering, to choose 
from a limited number of colleges that afford the best 
training possible in that, particular subject. 

It is no doubt in some ways useful to have technical 
colleges scattered about the country, in almost every town, 
and to be able to offer opportunities to the masses for cultivating 
their tastes and increasing their knowledge during the 
winter months, but it is yuestionable whether the industries of 
the country will see much practical return for the public 
money necessary to maintain such institutions. 

There can be little doubt but that a mistake is being 
made in this country in allowing every small town to boast 
of its own college, thus necessarily giving only a superficial 
training to many, whereas if the powers and capital, at 
present spread over many colleges, were concentrated in a 
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more limited number, a more thorough course would beavail- 
able for those that were enabled to follow it. 

The point, however, scems to be whether the education of 
an electrical engineer can be best met by enabling him to 
attend lectures, and work in the laboratories in the evenings, 
aiter his day's practical work is over, or by affording him 
a regular technical course on electrical engineering and its 
allied subjects, extending over some two or three years spent 
at a technical college. It may appear, at first, that the latter 
is undoubtedly the best plan, but for the following reasons 
one cannot help thinking that this may not necessarily be 
the case, | 

The necessary practical training of an electrical engineer 
is lengthy, amounting to some five years divided between 
the shops of mechanical and electrical manufacturers ; con- 
sequently, another two or three years added to this will be 
longer than the average student can afford to spare, more 
especially if he has remained at school till the age of 18 or 
19, which part of a boy's education many parents rightly do 
not care to curtail. à 

Consequently, it resolves itself into the question whether 
the practical training should be curtailed in order to allow 
time for the technical course, or whether the practical train- 
ing should be left undisturbed, and arrangements made for 
acquiring technical knowledge during this period. 

To those students who at this stage of their life 
can afford a few years for college life, and there are 
many who can, without the fear of having to curtail their 
subsequent workshop training, a few colleges that cculd « ffer 
a thoroughly sound technical course in electrical engineering 
and its allied subjects, would be of great utility. 

It is to be feared, however, that tlie majority of students 
would have to curtail their practical work in the shops, if a 
two or three years’ college course were laid down as impera- 
tive for an electrical student to follow. . 

For these, evening lectures should be provided in the chief 
engineering centres in this country, the lectures being of as 
thorough a nature as possible. 

Such an arrangement does not seem to be included in the 
German system, and its omission would appear to be a weak 
point. 

The electrical profession is an exception, due to the student 
having first to qualify as a mechanical and then as an elec- 


trical engineer, a proceeding which, naturally, takes time—a 


thing which the German system of technical education seems 
to overlook, at least, so far as the turning out of practical 
engineers is concerned. 

To quote again from the article :— 


Two changes wil be necessary in this country before our 
systems of tcchnical education can be held to be giving satisfac- 
tory aid to our manufacturing industries. There must be, first of 
all, concentration upon a few technical colleges, of the energies and 
funds now spread over many ; and there must be, secondly, greater 
appreciation on the part of our manufacturers themselves of thc 
part that science plays in the economical conduct of their business. 
But, given the facilities for obtaining a deep and thorough training 
in technical science equal to those found on the Continent, could 
we promise to the students who devote two or three years to such a 
study, that they would, under the present conditions, easily find 
employment in this country ? Iam afraid not. . Devoid 
of allscientific training themselves (viz, the manufacturers) they 
naturally undervalue it in their subordinates, aud the majority of 
them have yet to grasp the fact, so clearly seen by our German rivals, 
that the best possible training for industrial posts is one in which the 
practical experience is based upon a broad and thorough training in 
general science. 


The idea cannot seriously be entertained that manufacturers 
would not readily avail themselves of the services of men 
who had acquired a thorough scientific training, provided 
the practical side had not been omitted. But, due to the 
difficulties enumerated above, the practical side seems in 
many cases to be omitted in Germany, judging by many 
who come over here ostensibly as fully qualified engineers. 
These men are often scientific and learned, but in many 
cases their much learning has not taught them the quickest 
way to make a simple calculation or to apply their'know- 
ledge to practical work. This could all be remedied by a 
subsequent practical workshop training, but in many cases 
German students are obliged to curtail this for want of 
means. | 

It would seem to be a question whether the industry 
as a whole would benefit by manufacturers taking students 
who had been through a college course with possibly a 
short workshop experience, and at their own expense com- 
pleting their practical training. 

If this is impracticable, however, for the sake of those 
who wish to learn as much as possible about the theo- 
retical side of the business in the evenings whilst serving 
their time in shops during the daytime, one would be sorry 
to see the evening classes abolished in the colleges of our 
more important towns—rather let them be raised in 
standard, to facilitate the theoretical and practical training 
being attaiued at the same time. 

Those who can afford a few years given up entirely toa 
technical college course, without having subsequently to 
curtail their worshop training, should, however, be offered 
facilities for attending such a course at a few special colleges 
in the country. i 

At present, in view of the more thorough nature of the 
German colleges, a student could do worse than kill two 
birds with one stone by going through the course at one of 
these institutions, thus ensuring as good a technical education 
as can be obtained anywhere, and at the same time mastering 
a foreign language, the advantage of which the average 
Britisher too often despises. 

Let us follow the Germans in strengthening the colleges 
in our more important towns and cities, but let us step in 
front of them by offering every facility in the way of even- 


ing courses to those who are obliged to limit their training 
to, say, five years. 


High-speed Trains.—‘M.I.C.E.,” writing in the Times, 
makes some observations regarding high-speed travelling on 
a Pennsylvania Railroad train between Philadelphia and 
Atlantic City. The line is ballasted on the same system us 
the permanent ways of our main lines in England. The 
rails are 100 lbs. to the yard in 60 ft. lengths. No grade 
exceeds 1 per cent., and the sharpest curve is not over one 
degree, the cars being on six-wheel bogies. The distance 
run was 52 miles, and the average speed 76'8 miles per 
hour. The writer says that he was impressed with the 
absolute smoothness of the running, and is of opinion that 
the train could have been run at the rate of 100 miles per 
hour with the same comfort; he is convinced, that this 
result can only be obtained, and the danger from extreme 
oscillation obviated, in high-speed trains, by allowing such 
trains to be run only on railroads built on the lines of those 
indicated above. 
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GLASGOW INTERNATIONAL' EXHIBITION, 
1901. 


VIII. 
Messrs. Mavon & CovLsoN (continuea). 


High Speed Triplex Pump.—This pump is of Messrs. 
Merryweather & Son’s well-known “ Hatfield” type. The 
pump is entirely of gun-metal; the three parrcls are 


arranged symmetrically round the crankshaft, and the 
valves are easy of access. The pump runs at 300 revolu- 
tions per minute, and with the motor to which it is coupled 
will deliver 222 gallons of water per minute against a head 
The motor is of the enclosed type, and is 


of 50 to 60 ft. 


, lec Rey. 


ELECTRICAL CoAL-CuTTING MACHINE. 


carried upon a combination base together with the pump. 
The field coils are formed, and are held on by polar exten- 
sions. The brush spindles are bolted to the end plate of the 
cover, initial adjustment being provided for by oval holes. 
For lubrication wick rings are used, as these do not require 
80 large a space for their introduction as metal rings. 

Combinations of this class have been supplied for a variety 
of services, including boiler-feeding, fire service and water 
supply for country houses, &c. This pump and motor are 
shown in action. 

Rotary Pump.—The pump is of the Drum Engineering 
Company’s make, and consists of a revolving piston sweeping 
ont the cylinder at every revolution, and dipping into a 
revolving valve or cylindrical drum, the openings to which 
are 80 arranged that the piston passes through without slip, 
back pressure or undue friction. When the revolving piston 
moves round from the revolving valve a vacuum is formed 


Rotary PUMP. 


into which the water, oil or other fluid flows and is forced 
In front of the piston. This pump is specially adapted 
for dealing with oil or other viscous fluids. The pump 
makes about 250 revolutions per minute, and is driven by a 
machine-cut cast-iron spur-wheel and raw hide pinion from the 
enclosed motor, which runs at 800 revolutions per minute. 
Cenirifuyal Pump. — The pump is one of Messrs. Drys- 
dale’ 8 “ Bon Accord” 2. in. centrifugal pumps, having double 
suction, and fitted with 12-in. diameter open type brass 
impeller and manganese. bronze spindle. The pump is carried 
by a flanged extension of the motor shell, and thus avoids 
the necessity of a bedplate. The combination is designed to 
deliver 4,000 gallons of water per hour to a height of 30 ft. 
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ab a speed of about 1,100 revolutions per minute. This 
combination is shown in action. 

Motor and Fun. —The fan is one of Messrs. Davidson and 
Co.’s ** Sirocco” type, designed to run at a speed of 2,100 
revolutions per minute, and coupled direct to the spindle of 
an enclosed four-pole motor, mounted upon a steel base, 
which also carries the fan casing. This fan, at its normal 
speed, will supply air for 18 smiths’ fires, and the motor is 
adapted for a pressure of 210 volts. These fans, it is 
claimed, represent 4 new departure in fan construction, and 
their volumetric capacity, relatively to their size, is extra- 
ordinary. The fan is so connected to the motor, that its. 
angle of discharge can be adjusted to any required direction. 
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CENTRIFUGAL PUMP. 
\ 
A similar combination is largely used for ventilation in 
H. M. Navy. 

Electrical Coal-Culling Machine.—This machine is of the 
bar type, built by Messrs. Mavor & Coulson, Limited, 
under Burd’s patents. It consists essentially of three parts 
(1) motor ; (2) the cutting gear ; and (3) the haulage gear. 
The motor is arranged in the centre of the machine, and 
drives the cutter through machine-cut bevel wheels. The 
machine exhibited is of the medium size, and is arranged for 
an undercut of 4 ft. 6 in., but it is made in three sizes, 
the large size undercutting 5 ft. 6 in., and the small size 
undercutting 3 ft. 6 in. The cutting bar, which revolves 
at the rate of about 400 revolutions per minute, has a series 
of cutting picks fixed into taper holes upon it, and a worm 
being turned upon the bar it serves as a conveyor for bring- 
ing out the cuttings, thus enabling the bar to keep itself free. 
In addition to the forward movement given by the haulage 
gear, a reciprocating gear is provided for see-sawing the bar 
out and in the holings; this, and the provision by which 


HIGH-SPEED TRIPLEX Pump. 


the bar is enabled to cut itself into the face without the 
necessity of having the holing begun by hand labour, are 
important features of the machine, which is extensively used 
inthe English coalfields. ` | 

The company also exhibit specimens of their multipolar 
and bipolar dynamos, which are of substantial design and 
good finish, the excellence of the winding being a specially 
notable feature. A group of enclosed motors of the 
company's standard type is exhibited, varying in size from 
i U. P. up to 33 H.P. These motors are all enclosed in cast- 
steel shells, and have fixed brush position for all loads and 
self-oiling bearings. 

A 20-in. projector of the Suez Canal type is shown upon this 
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stand, and a 16-panel switchboard of the company’s standard 
design. The panels are of slate, and aré made to standard 
sizes. The switchboard consists of four dynamo panels and 
12 distributing panels, each dynamo panel having mounted 


LANCASHIRE DYNAMO AND Motor Co.’s 


upon it an ammeter, an automatic 
switch and a shunt regulating switch, 
and each distributing panel a switch, 
fuse and ampere gauge. The panels 
are fixed in anangle iron frame fronted 
by a handsome polished brass mould- 
ing, and the whole is supported upon 
four cast-iron columns, thus avoiding 
the necessity for any woodwork in the 
neighbourhood of the switchboard. 
The circuit breakers are of the I.T.E. 
type, and the instruments of Messrs. 
Kelvin & James White’s make. 

Concentric Wiring. — The company 
exhibit illustrations of the **C.C." 
wiring, which they have for many years 
made a speciality ; starting switches, 
&c., are also shown. 

A number of their motors are in use 
for providing power to other exhibitors 
throughout the Machinery Section. 

A motor-generator, consisting of 
5-H.P. two- pole enclosed motor driving 
by belt a two-pole open generator, is 
used for supplying current to the 
machinery on the stand. About 120 
motors of the same build have been 
supplied to Messrs. Vickers, Sons and 
Maxim’s shipyard. 


LANCASHIRE DYNAMO AND MOTOR 
COMPANY. 


This company, which only started 
work last year, but has already won for 
itself a firm position among our leading 
dynamo builders, exhibits a complete 
power transmission plant in a small 
compass, The system comprises a 
200-KW. three-phase alternator, work- 
ing at 5,000 volts, 50 periods per 
second, and transmitting power to a 
e alterna 
N alternator is mounted on the 
ere of a Hick, H 
& 180 revolutions 
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argreaves Compound engine, and 
r minute. "The armature is fixed ; 
is provided with 40 laminated The engine, built by Messrs, Hi 
E epe 3 in. wide rated at 450 LEP., running up t 


uem CF 


X Y in. thick, insulated with „ Provisions 
made in the design of the pole faces for the addition of an 
amortisseur. The fly-wheel is built up of two tic jy, doa 


spiders, with a steel ring shrunk on their periphery to i 
carry the magnet poles; the 4 d dint 
are held in place on the shaft by two EL 
stout rings shrunk on the hubs, ys E. 
being unnecessary. The wheel is dn inp on 
10 ft. in diameter over the poles, and Wii» 


weighs 12 tons with the shaft, but with- — - ben 
out the poles. u im 

The armature is former-wound, the E 85 
coils being insulated with mica and 1 hei 
tape, taped over, and laid in micanite E 2 | gil by) 
troughs. The slots are parallel sidedl, adii 
with dovetail grooves for fibre keysat | ys si 
the face. The centre of the star wind- d ipe 


ing is earthed on the frame. ink 
The armature frame is arranged 80 5 Juin 
as to slide to one side, quite clear of | sik tp 


the field magnets, so as to give free Ze [1 
access to both the armature and field | Er 
magnet windings, 


For this aes te 
traversing screws are fitted, - Beal a 
ratchet which works both sides at once. a gei smite 


isle’ 


The exciter is a four- pole sem: 3 gouty c 
enclosed machine, driven by ropes —udy 
MOTOR GENERATOR. from the main shaft at 500 revolutions — YT 


- 


per minute. The exciting current is 
80 amperes at 80 volts, and is con- 
veyed to the magnets by carbon 
brushes bearing on cast-iron d rings, 
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with a steam pressure of 140 lbs. per sq. in. It is of the 
cross-compound type, with a piston valve to the high-pressure 
cylinder, double ported for steam, single-ported for exhaust ; 
the low-pressure cylinder is fitted with a flat side valve. The 
speed is controlled by a Maclaren shaft governor, limiting 
the speed variation to 2 per cent. each way from the mean 


between no load and full load, and adjustable over a range 


of 10 per cent. while ranning. 

Oil is forced to the working parts at a pressure of 30 lbs. 
per sq. in., the pump being driven from the cross-head by a 
rocking arm; the oil is filtered in a tank after passing 
through the bearings. 

From the generator the power is led through switch gear 
supplied by Messrs. Dorman & Smith. The high pressure 
switch is triple-pole, each pole having two double breaks in 
series. Fusible cut-outs of the Mordey type are placed in 
the high pressure circuits. The switches are placed between 
slate panels in horizontal compartments. Double insula- 
tion is used throughout, and the handwheel by which the 
switch is operated is earthed and well insulated from the 
live metal. The main switchboard is equipped with Kelvin 
and White instruments, including two high pressure volt- 
meters and a high pressure ammeter, multicellular volt- 
meter and ampere gauge, double-pole double-break direct- 
current switch for coupling to the Exhibition power mains, 
automatic cut-out, &c. The synchronising switch, also 
supplied by Messrs. Dorman & Smith, is like the main 
switch in design; a 5-Kw. transformer, supplied by the 
British Electric Transformer Company, is used for syn- 
chronising. 

The motor-generator consists of a three-phase motor 
coupled to a direct-current dynamo. The former is rated at 
130 B. H.P., at 600 revolutions per minute, and is supplied 
with current at 5,000 volts. The armature is stationary, 
and is generally similar to that of the generator. The 
magnet wheel is provided with 10 poles, with laminated faces 
and conical winding. The generator is one of the company's 
standard machines, giving 150 amperes at 530 volts; the 
field magnets are cast with the cores, which are provided 
with laminated pole faces, The field cores are former 
wound, the coils being slipped over the cores and held on by 
brass flanges, which in turn are secured by the screwed pole 
faces. 

The armature is of the toothed core barrel-wound type ; 
the core discs are of two sizes, so that the binding wire is 
slightly sunk. The commutator connections are of flexible 
conductors. The bearings are of cast-iron, lined with white 
metal, and are spherical seated. The brush gear of this 
machine is specially neat; the brush-holder carrier is sup- 
ported from the magnet frame, to diminish vibration, and the 
brash carrier spindles are insulated with ebonite cast on. 
The brush-holders are made so as to be readily adjustable 
and very accessible. 

The armature is well ventilated, and the commutator is 
carried on the sleeve which also carries the armature core. 

The whole arrangement forms a bold and impressive 
exhibit, samming up in small space the main features of a 
complete plant for power transmission. 

Besides the main exhibit, the company has various motors 
at work in the Machinery Hall, including one of 20 H.P. at 
Messrs. Burton Griffiths’ tool stand, one of 5-H.P. driving 


direct a Broadbent hydro-extractor with vertical spindle, at 


700 revolutions per minute, and a motor in one of the 
pavilions. ö 


SMOKY FURNACES, AND HOW TO AVOID 


THEM. 


By W. H. BOOTH. 


(Concluded from page 258.) 
Ix all cases named the best results as regards perfect com- 
bustion would always be obtained by firing on the coking 
system, as in fig. 1. Where mechanical stoking is employed 
the coking system will often prove best in the ordinary 
furnaces of Lancashire boilers, because, except for the cold 


furnace crown, the conditions are present for perfect com- 
bustion. Where the sprinkling system is employed there 
will almost invariably be'a steady stream of smoke, aggre- 
gating a considerable volume during a day, and of serious 


. moment if it were collected into a number of separate clouds, 


as in hand firiug, but, as it is, passing the eye of the 
inspector, because, though continuous, it is not dense. 

À continuously sprinkled fire never appears to attain 
a really high clear temperature, as in intermittent hand 
firing, and this shows what is the average condition to be 
oblained in a furnace more or less water-cooled, and how 
essential it is to abolish such conditions with bituminous 
fuel. In the event of perfect combustion 1 lb. of good coal will 
give out about 15,000 B.T.U. If its perfect combustion is 
secured with even so little as 14 lbs. of air, the resulting 
products will weigh 15 lbs., and the temperature will thus be 


1,000 í ; ; 
= Fahr., K being the relation of the specific heat to 


unity. With ordinary furnace gases the specific heat, as 
ordinarily accepted, is about 0°2, very nearly. Thus a tempera- 
ture of about 5,000° appears possible. But in ordinary 
cases, with a total weight of 25 lbs. of gases produced per 
pound of coal, and a coal of only 12,500 B. T. U i 


i, Capacity, 
the temperature cannot exceed 2,500° This neglects the 
possible, or, rather, probable, if not certain, reduction of 
temperature due to the increase of specific heat of 
gases at high temperatures. Now with plain carbon 


fuels all the possible temperature attainable is attained 


upon the grate, but in the case of bituminous fuels 
the fire-grate temperature is at most three-fourths of that 
due to an equal weight of pure carbon, and even this 
temperature is reduced by the duty of volatilising the hydro- 
carbons. These hydro-carbons only add to the temperature 
as they burn off, and this must often be many feet from the 
firegrate. Here we see the difficulty of bituminous coals, an 
initially low temperature on the grate, and we find this low 
temperature further reduced by the boiler plates or tubes before 
the hydro-carbons are well ignited, and they never do or can 
become well ignited, for the parts of the boiler continue to 
absorb heat more quickly than any possibly continuing 
partial combustion can add a further supply. Herein lies 
the whole difficulty of bituminous combustion, a difficulty 
that has apparently battled all inquirers, but has done so because 
they have persistently ignored the vital principle of sufficient 
temperature, and have failed to observe that the locus of 
heat generation of bituminous fuels is not a point, but a 
line of considerable length, and it is only by embodying this 
fact that success is to be attained. Exactly the same error 
was made by most designers of refuse destructors. Here 
the burning of a fuel, laden with moisture, and containing a 
large proportion of green vegetable matter, has been attempted 
upon the grates of boilers which themselves formed one 
boundary of the furnace. In such circumstances it is 
impossible for thorough or odourless destruction to take place, 
and successful destruction is only possible where the furnace 
is: completely refractory, and where there is a sufficient 
further length of firebrick flue to be maintained at a clear red 
heat, so that any sudden outburst of polluted steam may be 
heated to a red temperature before any attempt is made to 
utilise the heat for boiler purposes. I am perfectly aware 


that it has been held by men of high standing that bitu- 


minous fuels are useless to the extent of the 20 or 25 per 
cent. of hydro-carbons they contain, and I am as fully per- 
guaded that this false doctrine is merely a fcrm of confession 
that its propounders have failed to grasp the facts of com- 
bustion, not only chemically, but physically and mechanically. 
Chemically, there appears to be nothing wanting but a certain 
proportion of oxygen, and, given this, where failure results, itis 
laid to the coal by those who have no remedy but double 
priced Welsh, irrespective of even Prof. Dixon's statements 
that the combustion of hydro-carbons demands the presence 
of water vapour in some proportion, or of the doctrine of 
mass action which teaches that, combustion or other chemical 
action does not complete itself to the entire elimination of 
the constituents concerned. 

Physically, there appears lacking nothing but a sufficiency 
of temperature, and it is in the physical aspect that boiler 
furnaces appear to me always to have been neglected. 
Mechanically, attention has been paid in the long furnaces 
of Lancashire boilers to the mixture of air and gases, and 
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even Belleville attempted to secure mixture by violent 
mechanical means, so as to burn the fuel gases before they 
got to the cold tubes. If the North-country coalowners 
would apply some of the rich harvest of about 20s. per ton 


in excess of the prices that have ruled for years before the’ 


late rise, to a repetition of the Wigan coal trials on 
. different lines, they might supply a market that has been 

handed over to South Wales from sheer ignorance and 
apathy. | 

The Wigan coal trials demonstrated that in ordinary 
Lancashire furnaces the bituminous fuels of Lancashire and 
Cheshire could be burned smokelessly by good hand stokers, 
with a nice draught and well-arranged air admission. But 
I think they also help to prove that the critical margin 
between success and failure is too narrow, with water-cooled 
furnaces, to be relied upon in most cases in actual practice. 
What is now wanted is a series of tests upon furnaces designed 
in accordance with experience, and 1 maintain that no 
furnace is so designed which includes a serious area of 
water-cooled plates. It is pitiable to see the North- 
country coalowners weeping over a shilling export tax on a 
very small proportion of their coal, when a subscription of 
one-tenth of a. penny per ton for one year on the 180 millions 
of tons raised by them and other bituminous coal 
owners would bring in £75,000, a sum far in excess 
of what is needed for experiments to show how bituminous 
fuel might command the same price as Welsh, which price is 
up to 10s. a ton in excess of bituminous. Like so many of 
our rich men, the coalowners have waxed so fat and gross 
that they have lost all that spirit of enterprise and initiative- 
ness that put England’ in the first rank. They have not 
failed to bleed an extra 20s. per ton out of the public 
“because of the war,” on all their production, and now 
they grudge the paltry 1s. tax on a small fraction to pay a 
fraction of the cost of a war that has meant millions to them 
in extra profit, 

Some years ago, when the Manchester Steam Users’ 
Association carried out the Wigan coal trials, they showed 
that the Lancashire boiler could be fired smokelessly and 
produce an evaporative effect equal to Welsh, if proper care 
were only taken by skilled stokers, and circumstances gene- 
rally were favourable. 

It is my endeavour to point out that circumstances very 
rarely are favourable in practice. The draught is poor, or 
the flues are bad, or the fireman is inefficient, or some fault 
is present that militates against success, and it is evidently 
useless to depend upon a system which has a critical point 
so close to failure. It is thus really necessary that bitu- 
minous fuels should be further tested under suitable condi- 
tions, and shown to be capable of true combustion, not 
simply under favourable conditions, but under ordinary con- 
ditions, and this can only be done when the temperature is 
high. Temperature is, in fact, the prime necessity. Other 
factors are easy to secure. 

Thus we are repeatedly told that the Delleville boiler 
would have been a suceess if properly stoked. Though this 
is not true, the Belleville boiler being otherwise hopelessly 
incorrect in principle, it 1s quite clear that any boiler that 
demands special stoking is wrong and unsuitable in naval 
work. 

Where proper combustion is aimed at, as in the Weir 
boiler, it is only necessary to keep the bars covered with fuel 
to secure good results. No special training is required. A 
partially uncovered grate is, of course, wasteful, aud firemen 
should be taught to fire as evenly as possible, and 
especially to fill the thin places in the fire so as to avoid 
exccss of unused cold air. 


MUNICIPAL TRADING. 


Our contemporary, Engineering, in its monthly issue of 
Traction and Transmission for July, opens a discussion upon 
the question of municipal trading, the importance of which 
cannot be overrated. The opening article, which carries no 
editorial responsibility, defines the principal factors of the 
problem, and claims our first attention. 
All parties admit that certain undertakings should be in 


the hands of a municipality, and we agree that the construc- 
tion and maintenance of roads and sewers, sewage farms, 
baths, wash-houses, hospitals for infectious diseases, &c., 
essentially belong to this class; so also with the supply of 
pure water, which is absolutely essential for the well-being of 
every member of the community; these are the most sub- 
stantial reasons why it should be under the control of the 
local authorities, although in many cases under municipal 
management it has not proved to be perfectly successful; 
but on the principle fairly laid down by our contemporary, 
viz., that it should be a condition of all business undertaken 
by a municipality that it meets some requirements of the 
majority of the inhabitants, and not of a small class only,” 
certain limited trading may be justified. 

So far we are in substantial agreement, but when trading 
in the supply of electricity is recommended, we join issue, 
believing that it is impossible to justify it upon any sound 
principles of business. 

In the first place, it is nota “ requirement of the majority 
of the inhabitants,” and with all the obvious advantages it 
possesses, the number of customers, even in towns where it 
has been available for many years, is very small, the pro- 
portion of users to the rest of the householders seldom reach- 
ing 10 per cent. 

Take, for an example, some of the large towns, where 
electricity is supplied upon the most favourable terms to the 
consumer, and where the business has been established for a 
sufficient time, to have proved to the inhabitants, in the 
language of the suppliers, that it is the cheapest, the 
healthiest, the safest, the steadiest, the cleanest, the most 
pleasant, the most beautiful, and the most convenient means 
of obtaining artificial illumination. 

At Brighton, the supply by the Corporation commenced 
in September, 1891, just 10 years ago; the prices charged 
are exceptionally low, viz., 7d. per unit for the first hour, 
and 1d. afterwards, resulting in an average price obtained of 
327d, The town is an enterprising, flourishing, and beautiful 
one, where an clectricity business has the most favourable 
chance of rapid development, and yet there are only 3,060 


customers out of 21,648 inhabited houses, or, say, 14°13 per 


cent. p 


Glasgow is another instauce where very low prices are 
charged, and every inducement offered to the publie to use 
electricity the average price obtained being 3°51d. per unit. 
In that city, according to the last published accounts, there 
were 2,852 consumers out of a population of 571,569, 
occupying 115,917 houses—or about 24 per cent. 

The first Corporation to establish electricity works was 
Bradford, where the supply commenced about 12 years ago, 
and here the number of customers is 1,277 in a population 
of 279,809, and other towns selected at random show :— 


Number of Years 
customers. Population. supplied. 

Bath eM 977 330 T 49,817 5s 11 
Belfast a " 680 . 348.000 "CE 
Blackpool ... ii 950 d 47,346 ken 8 
Bolton . ... e 888 168,205 ss 7 
Bristol aus . . 1,507 . 328,842 8 
Bury ile - 254 n 58,028 9 
Chester - 510 x 36,281 5 


There is no valid reason, therefore, so far as demand is 
concerned, why local authorities should speculate in the supply 
-of electricity, and interfere with a very legitimate business 
of the private trader. 

The consensus of opinion among even those who favour 
such municipal trading, is opposed to the business being 
carried on for profit, and we agree with our contemporary 
that even if a Corporation could supply cheaper than the 
trader, it is not in itself a sufficient justification for under- 
taking a business, and particularly one of the character of 
electricity supply. 

But if there is to be no profit on the trading, and conse- 
quently no contribution towards reduction of the rates, à 
common argument of the municipal trader falls to the 
ground. Why," they say, should we allow a monopo- 
list company to come in and make profits, which we should 
make for the relief of the ratepayers?” Upon this abstract 
principle all the risks are incurred, with the usual result that, 
instead of any relief to the rates, large sums are required to 
make up losses, 

The writer of the article assumes, quite as a matter of 


| 
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course, that Corporations can borrow money on better terms 
than the companies or the private trader; but is this so? 
The company starts with a subscribed capital, no interest to 
be paid unless profits are made ; but what is the position of 
the Corporation ? They start in a business they do not 
understand and without a penny of capital, and yet expect 
to do as well, or better, than the expert trader provided with 
both the necessary knowledge and money. Corporations 
must pay the interest on their borrowed capital whether they 
make a profib or incur a loss ; how, then, can it be argued 
tha& they can finance on better terms than the private 
trader, whether carrying on business as individuals or by 
association with others as à company. 

The article. adopts the fallacy of the sinking fund 
extinguishing all the capital at the end of 20 or 30 years, 
" with no heavier burden during the period to the con- 
sumers than a company requires in perpetuity for the 
remuneration of its shareholders." 

The writer appears to overlook the fact that if the Cor- 
poration could realise such a profit as to be able to repay all 
the capita! borrowed, together with provision for renewal 
of the plant at the end of its short life, the consumers will 
have paid an enormously excessive price to procure such a 
result ; but if this were so, in what would the position of the 
private trader differ ? Would he not have been able to pay 
such large dividends that they would amount to the return 
of the whole capital ? Where, then, does the perpetuity for 
the remuneration of the shareholders come in ? 

Asa matter of fact, the private trader starts with a decided 
advantage over the municipality in having the interest for 
the shareholders which the Corporation must pay away on 
their loans, | 

Again, does the writer assume that at the end of the 20 or 
30 years no capital will be required for carrying on the 
business? The sinking fund is one of the disadvantages 
under which municipal trading is carried on ; for the capital 
account for an electricity supply, instead of being reduced by 
premature repayments, must be constantly increased to meet 
the natural development of the business,-and no legitimate 
profit on the supply. is possible that has to provide for the 
repayment of capital, as well as maintenance, depreciation or 
antiquation, and renewal of plant. 

“The primary object of municipal trading," says the 
writer,“ being to afford the consumer a better article or a 
lower price, any surplus arising from corporate management 
must be devoted, in the first place, to this end." This 
condition would seem to dispose altogether of the heavy 
margin necessary to pay interest, repay capital, maintain and 
renew the plant within 20 or 30 years. 

One of the conditions under which loans to corporations 
are authorised, is the formation of a reserve fund limited t» 
one-tenth of the capital. This, of course, is intended for 
the purpose of providing for the renewal of the plant and the 
numerous contiugencies and circumstances attending such a 
peculiar business. This fund would also have to come out 
of the profits before the ratepayers reached that happy con- 
dition when, at the end of 25 years or whatever period may 
have been assigned for the loan, they can look proudly upon 
their splendid asset, free from debt, and thank the generous 
consumers of electricity for contributing to the town such an 
Ether-ial El Dorado. 

(To be continued.) : 


A BRITISH POLYPHASE INSTALLATION. 
l | 


AMONGST our most progressive manufacturing firms must be 
reckoned Messrs, Fletcher, Russell & Co., Limited, whose 
gas stoves and burners are common objects of the domestic 
economy throughout all countries, while their heavier work- 
shop appliances are no less esteemed in the industrial field. 

me time ago the firm removed the whole of their castings 
department, for gas heaters and large hotel cooking stoves 
from Pendleton to Warrington, where they erected a factory 
on the most up-to-date lines, showing an enterprise and 
thoroughness which augur well for the maintenance of their 
high reputation. The works were completed about three 
years ago; their chief interest to electrical engineers rests 


in the fact that they are provided throughout with electric 
light and power—the latter being carried out on the three- 
phase system. 

The office buildings afford accommodation for stores, 
general offices and board room, drawing office, and an enor- 
mous showroom, the latter being lighted with 18 three-light 
brass electroliers. The works proper are situated behind 
the offices, and are served by a siding from the L. and N.W. 
Railway. 


ENGINE Room. 


The boiler house contains two Lancashire boilers, each 
30 ft. x 7 ft., and a Green economiser. The engine room 


is in the main building, and is equipped with a 135-H.r. 


tandem compound horizontal Corliss engine, by Sharples 
and Co., of Ramsbottom ; these drive by rope a main counter- 
shaft. From the lutter are driven by 12 in. leather link 
belts two 85-H.p. G. E. C. three-phase generators, and one 
G. E. C. direct current two-pole dynamo. There is also a 
G. E. C. multipolar dynamo, coupled to an Alley & McLellan 
„Sentinel“ high speed engine. 

The two-pole dynamo is of the D 20 type, compound 


- wound for 110 volts, and capable of supplying 400 16-c.r. 


lamps when running at about 650 revolutions per minute. 


Roots BLOWER DRIVEN By INDUCTION Morons. 


The“ Sentinel " engine is of 80 H. P., and runs at 360 revo- 
lutions per minute, the fly-whecl being on the dynamo shaf; 
and arranged for belt driving in case of need. The dynamo 
is of the four-pole type, having an output of 460 amperes 
at 110 volts. It is also compound wound, with bare copper 
strip ; the brush-holder spindles are four in number, having 
five carbon brushes each. The two three-phase generators 
are used only for power purposes, and were made by the 
General Electric Co. (1900), Ltd., under the Oerlikon patents. 
They are of the inductor type, with six field poles, and the 
armature windings are mesh- connected, each limb being 
wound for 110 volts. The voltage per phase is, therefore, 
190 volts, and the current per phase, with power factor unity, 


the outside bearing pedestal, is a two-pole exciter with and the laboratory. 


FrrriNG-sHOP, WITH SHAFTINd DRIVEN By INDUCTION MOTOR. 


= r and the walls are lined 
TER Sh pei white bilt ah odium MN 
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E is 300 amperes. The frequency is 50 cycles, and the ma- Archibald, Smith & Stevens, worm driven by a 7. K. NEW S 
ig chines run at about 1,000 revolutions per minute. Mounted phase itiotof. with safety gear, &c. On the first floor are | 

on each generator: shaft, and supported on a bracket from sitoated the dental room, where dentists’ amalgams are 1 Ed 4 
A shaft driven by a 35-H.P. motor fix E. 
closed magnetic circuit, the coils being wound on box to a column outside the room operates a Roots & Cresswell i | 
magnets, blower for the laboratory work. The same motor drivesa a 
On the outside wall are fixed the lighting and power countershaft in the warehouse below, where it works mal: pen ge: 


switchboards, consisting of enamelled slate panels hand- drilling machines. 
somely mounted in pitch-pine framing, and with the con- The joiners’ shop below is provided with an 18-1. . motor, T 
nections behind boxed in. which drives a main shaft under the floor, from which — 


various drives are taken to the machines, and also a Ope 


SHAFTING DRIVEN By MOTOR on COLUMN. OO SHAFTING DRIVEN BY MOTOR ON WALL BRACKET, 


The fighting board comprises two main S.P. dynamo upwards to a countershaft which drives light tools im this 


arrangement the motor load ean be split into two, one half worm gear, and is 3 of pap s wt 
being worked separately by each generator, or both can be seconds. The furnaces work on : te 
run in parallel, or either can work alone on the bus bars. with 120 to 130 tons of ma 
- The room is well lighted from the roof, where a fan driven conveyed to the cu 
from a Thwaites o. 6 


“by Sr. 


p. 
x 


switches, two ammeters, two voltmeters, two shunt rheo- shop and the pattern shop above. Among the heavy tools 
'M stats, seven throw-over incandescent lamp circuit switches, driven by the motor is a 42-in. circular saw, a planing and 
N seven S. P. fuses, and 12 S. P. are lighting switches and thicknessing machine taking timber up to 19 in. x 9 in., 8 
d fuses. spindle moulder and cutter, band-saw, turning lathes, tool 
The board is so arranged that the incandescent lighting grinder, and other wood-working tools. | 
can be taken off either dynamo. The smithy has six fires, supplied by a 62 Roots 
The power switchboard comprises three panels, the centre blower. This is driven from a countershaft worked by a 
one containing the synchronising switches and lamps, and 6-H.P. motor fixed on a wall bracket, 
one three-pole bus bar switch and fuse. The two outside The moulding shop is a space embracing over 30,000 
panels each contain one ammeter, one voltmeter, one three- sq. ft. The entire floor is laid with brick in cement, "nd. s lini 
pole switch aud fuse, and one exciter rheostat. By this the building is lighted throughout by numerous incandescent — — — 
lamps in well glasses under enamelled bie 


iron reflectors, 
Adjacent to the moulding shop, and 
next to the railway siding, is the sand 
miling and mixing and drying room, 
'The machinery comprises a 6 ft. pan, » 
mortar and sand grinding mill, anda ` 
special high-pressure Roots blower for 
experimental purposes. These are driven = 
by an 8-m.r. motor, fixed on a wall .- 
bracket, by means of a leather lux 
belt to a countershaft. 2 
The furnaces are erected on a sub- 
stantial platform alongside the hut = 
ing shops. There are two cupolas, Ek; 
each 6 ft. diameter, and 40 we 0. ut Ja 
specially made to the designs and 
quirements of the company on 
Stewart rapid-eupola principle 
the end of the platform isa 
Messrs. e jacks g Stevens 
for taking materials or 
to the staging 20 ft. above. e i 
electrically-driven by a 8 | 
phase motor with web 


ey 


| daar * 
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The machine-dressing shop is provided with a 6-H.p. case of destructive arcs, interruption of the supply would be 


motor fixed to a bracket on the wall; this drives by means of 
a countershaft two double emery-wheel machines, two single 
ditto, three rumblers, and tumbling barrels for dressing small 
castings, The dust from each machine is drawn into an 
underground passage by means of a Blackman ventilating 
fan, and is then discharged into the open. | 

In the grinding and polishing departments, where the 
doors and sides of stoves, &c., receive their bright edges, 
are seven grinding stones, and a number of polishing and 
buffing machines, belt, driven from the Corliss engine in the 
adjoining engine house. 

The large engineering, fitting and tinsmiths' department 
is a two-storey building, each floor having an area of about 
15,000 sq. ft. The ground floor is used entirely for fitting, 
and i8 provided with numerous vertical drilling machines, 
large and. small lathes, screwing machines, planishing 


. hammers for copper work, planing and punching machines, 


power presses and guillotines ; all these machines are driven 
from two lines of shafting running one on each side for the 
whole length of the shop. Each shaft is driven through 
iin. leather-link belting by a 10-H. P. motor fixed on a 
column bracket in the centre of the shop. The first floor 
contains a quantity of small drilling and sawing machines, 
driven by means of one of the 10-H. P. motors below, as well 
as emery grinding machines, lathes, and guillotines for lighter 
fitting work, The drilling and sawing machines have been 
specially manufactured and adapted for the firm’s patent 
burners and appliances. About 24 of these machines are 
ran from a line of countershafting which is driven by a 
6-H. P. motor in the tinsmiths’ shop. | 

The latter is a well-lighted place, in which are manufac- 
tured large numbers of copper water-heaters, dental furnaces, 
pure solid nickel muffles, copper cooking utensils, &c. 
Various tools are driven from the 6-H.P. motor, including 
polishing buffs, guillotines, and special tinsmiths’ tools. 
Above the first floor are commodious store lofts. Situated 
in the centre of the building is a hoist, made by Messrs. 
Archibald Smith & Stevens, driven by a 6-H.P. motor 
through a countershaft, with fast and loose pulleys. 

The works, which employ over 600 hands, are steam 
heated, and lighted electrically throughout; there are at 
present nearly 1,000 * Robertson” incandescent lamps in 
use, and eight Angold" enclosed lamps are distributed 
about the yards, The whole of the electric light and poly- 
phase power installation was carried out by the General 
Electric Company (1900), Limited, who were the pioneers 
to introduce this system into England. The whole of the 
generators and motors were built by the company at their 
Manchester works. | l 

We have to thank Messrs. Fletcher, Russell & Co., 
Limited, for their courtesy, and the assistance they have 
given us to enable us to write this article. 


THE DESIGN OF SWITCH GEAR. 


By W. E. WARRILOW. 


Now that the supply of electricity in large quantities is 


being more generally undertaken, too much importance 
cannot be attached to the switching apparatus. This portion 
of a station has not received the attention it demands until 
comparatively recent years, consequently the design of the 
controlling arrangements has suffered considerably. 

The switch gear in a station ranks in importance ahead of 
any other apparatus, for two reasons :—(1) The whole of 
the power generated is concentrated in such a small place 
that accidents on the board are apt to cause failureof the entire 
supply. (2) The confined nature of the gear presents a 
certain element of danger to the staff (especially with high 
pressures). In the case of generators or boilers the break- 
downs are more likely to be restricted to the units them- 
selves, and where stand-by plant is available, such accidents 
can be allowed for in a short time; but with the switch gear 
matters are different. Fire, for instance, would probably 
necessitate the shutting down of the whole plant, and in 


* 


to the perfecting of the engines and generators. 
was this item of the station neglected, that the lives of the 


. easily lose his life, 


hardly preventable. 
Now, in the pioneer undertakings, the switch gear received 


little or no attention, the skill of engineers being devoted 
So much 


staff were endangered, and accidents through fire were of 
frequent occurrence. 

Again, the attempts at switch gear construction were all 
on similar lines—an elaborate arrangement of instruments 
and switches on the front of wood panels in the early types, 
and slate in the later, while the connections were hidden 
from sight and carefully boxed in from other than authorised 
inspection. Such a design proved disastrous to a degree, 
and illustrated most clearly that nothing could justify its 
adoption. Probably the greatest incentive to improvement 
has been the loss of life incurred through deceptive connec- 
tions, which have caused the most experienced men to be 
unaware of their danger. Again, there have been serious 
burns inflicted on many electricians who have accidentally 
“short circuited’? terminals, which, by reason of their 


proximity to his work, have not been clear if a spanner or 


other tool should slip. These and other minor accidents 
have conclusively proved that the design referred to above is 
not worthy of a place in any modern station. 


HIGH PRESSURE GEARS. 


Of all classes of gear, those controlling high pressures are 
the most important, as there are many essential conditions 


to be fulfilled. Looking at some of the modern high pres- 


sure gears, it is a matter for wonder that the types adopted 
in pioneer undertakings ever fulfilled the demands made 
upon them. It was the common practice to mount all fuses, 
switches, &c., on the front of an ornamental wood frame- 
work, while the rear connections were arranged in a cup- 
board-like recess, affording little or no room for working, 
and presenting a veritable death-trap, in which a man might 
Prolonged arcing at switch or fuse 
contacts would result in the destruction of either the panel 
affected, or the whole board, while heating at the back 
would damage the insulation of the connections, which were 
usually made with rubber-covered cables. 

Experience of high pressure switch gears of this type has 
clearly indicated that no board controlling high voltages 


should have any rear connections whatever, and no amount 


of argument should persuade engineers to adopt the old 
design of gear, now that improvements have been brought 
about which dispense with all rear couplings. It is a 
noticeable feature of some of the modern examples of boards 
with back connections that the old rubber-covered cables 
have been replaced by bus bars and links iusulated with a 
layer or two of rubber or other tape. Such un arrangement 
is an improvement on cable connections, but it does not 
eliminate the chief source of danger in a switch gear, 
namely, the connections at the back. Moreover, the work- 
Ing face of these gears presents every opportunity of acci- 
dent, in that a man may stumble against live contacts 
having great differences of potential, and either be severely 
burnt or pay the penalty with his life. 

Now, after many years of disaster, electrical engineers 
have been taught that there are certain features in hich 
pressure switch designs which cannot well be dispensed with. 
These may be summed up as follows :—The frame of the 
gear must be incombustible as well as mechanically strong; 
metal charged at high potential must be carefully insulated 
from the frame, and secured beyond reach of accidental con- 
tact by the attendants; /Aere must be no connections al the 
rear of the board. 

At least one gear on the market can fulfil these condi- 
tions, so that it will be observed that they are by no means 
impossible of accomplishment. 

As far as the design of the controlling apparatus itself is 
concerned, great diversity of opinion exists, though the tests 
of experience are but little affected thereby. A hich pres- 
sure circuit of large power is undoubtedly broken most suit- 
ably in an oil chamber, be the apparatus switch or fuse, and 
no satisfactory design of either, occupying a small space, 
breaking in air, has yet been produced. The oil switch 
possesses certain objectionable features, but it nevertheless 
takes up little room, and will safely open the circuit for 


* 


wes 1E 2 n — 


* 


— 


382 THE 


LECTRICAL REVIEW. [Vol. 49. No. 1,241, Sn RR 6, 1901, 


which it has [been' designed; moreover, it is accessible for 
cleaning and repair. A switch breaking large power circuits 
in air will be fixed high on the wall, and operated by levers 
placed on the engine room floor, and should it fail to open 
the circuit, considerable damage would be done before the 
arc could be put out, or burned itself out. Air break fuses 
are similarly destructive in the performance of their duty, 
damaging themselves and their neighbours on many occa- 


gions, beside presenting grave dangers to the attendants. 


Synchronisers and voltmeters should always surmount the 
board, so as to be in the best position for reading, and to be 
clear of accidental contact. Synchronisers can be con- 
structed to occupy little space, the feet forming terminals, 
while a voltmeter and lamps surmount the whole. This 
does away with straggling connections and small switches. 
Voltmeters can be dealt with in a like manner. A trans- 
former need not be used, as an electrostatic instrument may 
be placed directly in the high pressure circuit, again dis- 
pensing with unnccessary complications. The legs of the 
voltmeter may be used for terminals in a similar manner to 
the synchroniser, this arrangement making it very easy to 
replace either instrument with a spare in case of accident. 

The field connections of high pressure boards are worthy 
of notice here, forming as they do a vital part of that appa- 
ratus. Without doubt the exciter rheostat ammeter and 
switch should occupy a position directly under the machine 
panel which they control, as when placed here the attendant 
is less liable to make mistakes, and regulation can be 
effected more easily when changing machines, The rheostat 
should be self-contained, occupying a space under the switch 
platform corresponding to the machine panel on the main 
gear to which it belongs. Multiple contact switches, with 
cable connections running to resistance frames, can never give 
entire satisfaction, at any rate, as compared with a rheostat 
which can be held down with four bolts, and connected’ to 
the circuit in a short time. Again, should accident befall 
the compact type, it can be replaced at short notice by a 
fellow, Not so with the resistance, having a large number 
of sweating sockets and connecting cables, which take a 
considerable time to couple up. Even series resistances, 
carrying large currents, can be constructed to occupy but a 
small space, thus placing them far ahead of any multiple 
contact switch and separate resistance frame. 

The bus bars having a high potential should be well out 
of reach at the top of the board, and there is no need to 
cover them with insulating material, as such precautions are 
unnecessary. Links or plugs may be handled with safety by 
using insulated tools, which protect the attendant from sliock, 
especially if he be standing on a pair of steps. 

Considered as a whole, there is no reasonable excuse why 
the old type of switch gear should be any longer erected, 
representing, as it docs, the worst features of switchboard 
design, and containing few, if any, redeeming points. With 
a gear of the cell type, the chief difficulties are removed, 
and the few defects are quite counterbalanced by many ad- 
vantages. 

Now that both two and three-phase working are being 
more readily adopted, it behoves engineers, for the credit of 
the industry, to make use only of those designs of gear which 
have come to the front by reason of their undoubted advan- 
tage over other types. The practical success of the large 
power undertakings, so soon to be started in this country, 
depends as much on the design of the switch gear as it does 
on the efficiency of the generators, or more, if anything. 
Again, schemes of such magnitude are expected to remain 
almost for all time, so that the innovators are really respon- 
sible to those who will follow them, as far as the success of 
the station is concerned. 

In electrical matters experience has proved a hard teacher, 
but there can be no gainsaying her doctrines, no matter how 
much shuffling may be done. This applies more to high- 
pressure switch gears, perhaps, than anything else, and con- 


sidering the lessons taught, it can be said with truth that 


there is little excuse for mistakes in modern design. 
(To be concluded.) 


Crieff.—The T.C. is considering the question of leasing 
its provisional order to a company. 


CORRESPONDENCE. 


Furnace Temperatures. 


I have read Mr. Booth’s article on the above subject in the 
ELECTRICAL REVIEW with great interest. There are, how- 
ever, one or two points which I would like to mention. In 
the first place I would like to ask, if it be allowable, in order 


to give an explanation of the processes of combustion going 


on in a furnace, to cither give as a process actually occurring 
one which is utterly impossible, or to use inaccurate language 
with the idea of rendering the comprehension of the action 
easier. I refer to what Mr. Booth designates as the 
* evaporation of carbon," An evaporation of carbon, in the 
ordinary sense of the word, does not occur in a fuel furnace 
at all. In the extremely high temperature of an electric 
furnace it does perhaps occur, but even this is doubtful. Mr. 
Booth says: To evaporate carbon requires 5,817 British 
thermal units per pound, this being the difference between 
the calorific capacity of carbon burned to its monoxide and 
of this monoxide burned to dioxide respectively.” 

Translating this into thermo-chemical equations, and using 
the figures given, one gets 


C + O, = CO, + 14,647, 
solid amorphous gas gas 
C + 40, = CO + 4,415, 
solid amorphous gas gas 
which gives 
CO + 40, = CO, + 10,232, 
gas gas . 
and we have 
C + 30, = CO + 44415. 


solid amorphous 


According to Mr. Booth, the difference between these last 
two equations should give the latent heat of vaporisation of 
carbon, i. e., the equation, 


C — C = 10232 — 4,415 = 5,817. 


vapour solid amorphous 
This can only be the case when one assumes that 


the heat of 


the heat of ) 
combination of > = combination of > = 10,232, 
CO + 4 0, 4 C + 40, 
gas gas vapour gas 


that is to say, that the methods of combination of the two 
oxygen atoms in the CO, molecule are identically alike, and 
that they enter into combination with the vaporised carbon 
atom with exactly the same liberation of energy. This is, 
however, quite an arbitrary assumption, and one for which 
we have no experimental proof. The oxidisation of carbon to 
CO, cannot, in fact, be regarded as occurring in two equal 
and alike steps. The first combination is that between solid 
carbon and oxygen to form monoxide, which in its turn is 
oxidised as far as the condition of equilibrium of the gaseous 
mixture will allow to CO, At any rate, to speak of the 
* vaporisation of carbon” in a boiler furnace is misleading. 
What Mr. Booth no doubt really means is the latent heat of 
vaporisation of the volatile hydrocarbons already existing 
in the coal. The proper way, therefore, to get at the amount 
of heat lost at the grate by the vaporisation of these com- 
pounds would be to analyse (or fractionate) the coal and from 
the analysis and the known latent heats of the constituents 
calculate the value required. 
In his calculation, too, of the maximum temperature obtained 
by the combustion of carbon in the exact sufficiency of air, 
Mr. Booth apparently has overlooked the fact, not generally 
recognised, that the temperature obtainable in a furnace 
burning carbon is limited by the dissociation of the carbon 
dioxide which occurs. Neglecting this, the maximum 
temperature comes out, as Mr. Booth says, to 4,892 F. 
The correct value, however, can be calculated as follows :— 
The partial pressure of the carbon dioxide in the furnace 
may be taken to lie somewhere between one-tenth of an 
atmosphere and one atmosphere. From the data obtained 
from the researches of Deville (see Nernst “ Theoretische 
Chemie,” 2nd edition, page 416), the following empirical 
formula, showing the variation of the degree of d 
with the temperature between the limits 2,000? C. an 
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3,000 C., between which the maximum temperature lies, | 


can be deduced. 
% dissociated = « = 7 + 0°05 (¢ — 2,000), 
where /? C. is the maximum temperature. 
That is to say, at this temperature (100 — d) °/, of the 
carbon will be fully combusted to CO;, and 4% only to CO. 
We, therefore, get the heat of combustion under these 
circumstances to 


[100 — (7 + 0°05 (/ — 2,000); ] e 
x 28,000 
+ {7 + 0°05 (£ — 2,000 , 
: di S00 100 


= 161,000 — 34°5 / gramme-calories. 


Now, the heat capacity of the products of combustion 
and the nitrogen remains the same, as although some of the 
carbon is only burned to CO, yet 11°6 times its weight of air 
must still be passed into the furnace to preserve the chemical 
equilibrium of the gaseous mixture. If less air be passed in 
more CO, will be split up and thus energy absorbed. The 
equilibrium balances itself according to the well-known law 
of mass action, and if the concentration of one of the con- 
stituents be lowered chemical action will occur tending’ to 
form the constituent which has been removed. 

This heat capacity in gramme-calories is 3577, therefore, 


161,000 — 34:5 7 
357 

which gives / = 2,800? C. = 4,172? F., which is considerably 
lower than the value given by Mr. Booth. This affects the 
calculations right through, and it is true, if Mr. Booth’s 
theory be right, rather accentuates his point of the low 
temperature of the furnace. The heat required to volatilise 
the volatile parts of the coal is, however, most probably 
much smaller than that given by Mr. Booth. The most 
rational method to get over the difficulties pointed out would 
be to utilise the waste heat to warm the air before passing 
it through the grate. This method, of course, is used in 
many smelting and other furnaces, and the efficiency of such 
furnaces is very considerably increased thereby. 


Charles C. Garrard. 


e 


How to Kill Technical Education. 


The recent correspondence re a student's complaint in 
your columns, throws a very lurid light on much that has 
hitherto been rather obscure. It is a recognised fact that 
the immense strides made by Germany during the past two 
decades, are the result of her excellent educational facilities, 
t4, to the study of theory, and it is equally plain that the 
stagnation 80 obvious at present in this country is due to the 
lack of these facilities. In the way of buildings, &c., much 
has been done to remedy these defects, but since the large 
majority of employers have themsclves never enjoyed a 
modern technical training (i. e., theoretical) they throw every 
obstacle in the path of one who aspires to something higher. 


The injustice of their treatment of the individual, sinks, 


however, into insignificance in contrast with the injury they 
do to the cause of progress in general. A young man of 18 
who wishes to become an engincer, has the choice of two 
methods of reaching the desired end. He may pay a 
premium and enter some works where nobody takes the 
trouble to teach him anything, and he is left to pick up as 
much or as little as he chooses, or he may enter a technical 
college, where specially trained men are engaged and well 
paid to initiate him into the mysteries of his craft. In the 
first case, at the end of four years he is regarded as a prac- 
tical man of experience, and finds no difficulty in securing 
remunerative employment. In the second case, in this 
country at least, he is regarded by the practical man as of 
less value than an apprentice boy, and unless he is an excep- 
tion and can afford to work for some considerable time for 
nothing, he lives to curse the day he ever saw the inside of a 
college, 

Again, it is claimed that electrical forms only a part of 
mechanical engineering. Is this so? Js not mechanical 
engineering based upon mathematics, physics and chemistry, 
and does not a knowledge of electricity also comprise some 
knowledge of these subjects, with the addition of magnetic 


— 


phenomena? Does not engineering practice owe all 
advance during recent years to chemistry and electricity? 
Are the locomotives of to-day, for example, any better than 
those built 40 years ago? After many years mechanical 
engineers are enabled to produce an engine that will convert 
20 per cent. of the energy supplied to it into useful energy. 
The limits of mechanical engineering proper having been 
reached years ago, mechanical engineers have been content. 
to follow practice and ignore theory, and this habit has led 
men in this country to treat electrical problems in the same 
way, leaving to the American and the German the honour 
of theorising and experimenting. In mechanics such methods 
may be justifiable, but their adoption in electrical engineering 
is leading to disastrous results. 

In engineering, as in everything else, the great advance 
made during the last few decades is due to specialising. 
Now, whether we regard electricity as a part of mechanics or 
not, it is very certain that great efficiency can only be 
attained by means of specialising. The mechanical engineer 
with a smattering of electrical knowledge may be likened to 
the general medical practitioner, and the electrician to the 
specialist, whose sole aim it is to keep abreast of the times 
in his speciality, leaving to the general practitioner the 
handling of those subjects which practice and experience 
have placed upon a firm basis, It is owing to the English- 
man’s inability to grasp this all-important fact that the ill- 
success of many electrical generating stations in this 
country may be attributed. Long ago the general prac- 
tioner saw the futility of attempting to compete with the 
specialist, and when the mechanical engineer in this country 
realises the fact that he is on a par with the general prac- 
titioner, then technical specialisation will receive due 
recognition, but not before. ‘The medical student of four 
years’ standing is entrusted with a responsibility involving 
life and death. The technical student of like standing is, in 
the eyes of the practical man, as incompetent as an infant, 
Does this incongruity spring from a faulty training, or does 
it exist only by reason of the peculiar views of English 


employers of labour ? 
Npecialiser. 


7 
Central Station Man’s Grievance. 

When a man goes so far as to say that electrical engincer- 
ing is only a branch of mechanical engineering, he either 
says this from ignorance of what electrical engineering really 
is, or else is carried away by his own importance, or of that 
of the profession to which he presumably belongs. 

I should be sorry, indecd, to think that because a mecha- 
nical engineer does not know all about electrical work he 
does not know his business, but that is what C. J. Greene 
implies in his letter to you in your issue of the 30th inst. 
I began as a mechanical engincer, and put in six years in the 
shops, and when I first thought of taking up electrical work 
I was told by a mechanical engineer, who had been some 
years in charge of the mechanical portion of the work in a 
lighting station of some importance, that I should pick it all 
up in 18 months. Well, I have since then passed through a 
course in electrical engineering at a prominent technical 
college, and have since been working in electrical work for 
four years. I am quite satisfied with my progress, but must 
admit that instead of having “ picked it all up," have still 
a long way to go; I am still a student, and I hope the day 
isfar distant when I shall cease to study either from books 
or from any other source from which I can gain more 
knowledge of the profession to which I am proud to belong. 

The great mistake that most mechanical men make when 
taking up electrical work is that they believe there is little 
or nothing to learn. The few that do recognise that they 
have something to go through before they get an under- 
standing of electrical matters make good progress; they 
then become mechanical and electrical engineers, the latter, 
to my mind, being quite distinct from the former; where you 
get a combination of both, it follows that you have a good 
man. The quicker mechanical engineers taking up elec- 
trical work recognise the fact that, after having learned 
everything mechanical, there still remains something to he 
learned electrical, the better it will be for themselves and for 
those employing them to fill posts in central stations. 

I am afraid I have wandered somewhat from a “ Central 
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Station Man's Grievance,” but when one sees remarks such 


as the one to which I have referred, one is prompted to say 
something. 


F. P. 
Doncaster, August 30/h, 1901. 


With reference to the correspondence in your current issue 
as to the best men for shift engineers in central stations, I 
think the arguments on both sides—t.e., electrical students 
v. marine engineers—go to substantiate my opinion that an 
“electrical engineer" (which term I take to mean a man 
who has had both theoretical training and practical 
experience in electrical workshops) with, say, two or three 
years’ marine experience in any of our large passenger liners, 
may claim to possess all the necessary qualifications for a shift 
engineer, 

W. R. 
(Late Electrician, Mercantile Marine.) 


August 31st, 1901. 


— — — 


In regard to the letters published in your paper 7e marine 
engineers us central station men, I consider students are as 
a rule a great deal to blame in this matter. The main 
reason marine men are being taken into central stations 1s, 
in reality, because they are considered as permanent fixtnres. 
As they have probably been to sea a number of years, 
“ possibly in the same boat all the time," when they do get 
a shore job in a central station and have the comforts of a 
home life, especially if married, they are in no hurry to throw 
over such a job, and even if there are places vacant in other 
stations at a larger salary, they do not bother to apply for 
them, but are quite content to remain where they are. Now, 
a student starting central station work, after he has been a 
short period in one place, and is just learning to be of some 
practical use in the station, sees the chance of bettering 
himself, and leaves for some such place. Now this is very 
aggravating to a chief, as he will have to look out for 
another man to take his place, who will have to commence 
at the beginning, and will be possibly some time before he 
gets into the grooves of this particular station. So you see 
it is better to secure a man who will be content to remain 
with you, than one who will move at the first opportunity, 
be he ever so good. 

W. G. R. 


I should like a few words in your valuable paper respect- 
ing purely mechanical men as charge engineers. During my 
time I have met men trained in every possible way, and my 
opinion is that all depends on the man. 

I fancy it is one of the few fads our consulting engineers 
and chicfs have in the appointment of purely mechanical 
men, or otherwise they are so purely electrical. themselves 
that the mechanical work looms up like a nightmare, as 
minor electrical matter does with a purely mechanical man, 
if he is too old to grasp the theory properly. It is quite 
time the chief engineers who have no faith in electrical men 
resigned their appointments. advising their committees to 
fill their positions with marine engineers or fitters. 

As regards the training, 1 should certainly recommend 
a pupilage before an apprenticeship, as à pupil has far 
guperior advantage, either in the shops or central stations. 
He will be allowed to go through the shops, drawing 
offices, &c., while the apprentice may be kept on one 
specialty. The workman will also be more civil and 
willing to teach him. 

I should also like to ask what sort of men we shall admit 
to the profession if they can enter without being put to any 
expense? I presume a youth (or his parents) not only 
thinks of his liking and qualifications for the work he enters 
upon, but the social position and men he will have to mix 
with. 

I think & man could become a good central station 
engincer in the following way Leave school fairly early 
and go to an electrica] and mechanical college for about 


two years, and on leaving there become & pupil for three 


or four years at a fair size station keeping five or six fitters 


and workshops. During this time he would be in touch 
with all breakdowns likely to occur in every department. 


Fiat Justitia. 


With regard to Mr. Greene’s last letter I would point ont 
one statement he makes, viz., that electrical engineering is a 
branch of mechanical engineering. Now, neither mechanical 
nor electrical engineering are distinct professions, as both 
are a branch of engineering, but, of the two, electrical 
engineering is more nearly a distinct profession than 
mechanical, because it embraces mechanical engineering 
whilst being based on a separate science. 

« A Lover of Fair Play has so ably exposed Mr. Snell's 
“philanthropic methods," that any remarks I might make 
on this matter would be merely wasting valuable space. 

The only necessity remaining is for me to explain that 
my signature, “ An Enlightened Student,” does not refer in 
the slightest to any enlightenment I may have on matters 
mechanical or electrical, but means that I have been 
enlightened as to the unscrupulous methods of the “marine 
fitters” in obtaining situations that are the legitimate due 
of the “electrical student.” If, as many of your corre- 
spondents suggest, the“ marine fitter” is the better man, 
might Lask what is his object in accepting salaries at which 
an “ electrical student would scoff > The true case is, that 
he is tired of the sca, and rather than remain on his boat, he 
jumps at the first thing that comes along, and absolutely, 
without scruple, will obtain a charge engineer's job at 358. 
a week, and leave other, and iu many cases more guitable 
men, without a chance of obtaining satisfactory employment 
in the profession for which they have been educated, and 
which they have more or less right to call their own. 

The suggestion contained in the letter of Mr. “ F. W. P." 
would, if acted upon by one of the Institutions, prove of 
enormous benefit to the at present despised younger 
members.“ 

I beg to apologise for encroaching 80 far upon your 
valuable space, and thank you for your kindness in allowing 
me the use of your journal for this discussion. 


An Enlightened Student. 
September 3rd, 1901. 


[This correspondence is now closed.—Ebs. Exec. Rev.) - 


Electromobile Tour. 


Allow me to correct the erroneous statement in your issue 
of the 30th ult., under the heading ** Woking,” according to 
which the honour of organising the splendid tour of the electric 
vehicle, the “ Powerful,” is attributed to me. This is not the 
case. Mr. Theodore Chambers, managing director of the British 
and Foreign Vehicle Company, is solely entitled to the credit 
of having conceived and carried out the idea of demon- 
strating the practicability of electromobiles by touring in his 
car, the Powerful,” on a scale that has never before been 
attempted, and his complete success is an eloquent testimony 
to the soundness of his views and the energy he has brought 
to bear on the matter; not the least part of Mr. Chambers’s 
Jabours in the cause of British electromobilism is 8 map 
which shows at a glance the various charging stations in 
this country; these are already quite numerous, and it may 
be reasonably expected that charging facilities will very 
much fucrease in the future. 

From information that has reached me and which may 
interest your readers the Powerful“ has beaten ite own 
record of 96°75 miles on one charge during its trip from 
London to Glasgow. l 

. My own connection with Mr. Chambers’s successful tour 
is indirect, and is entirely confined to the circumstance that 
the battery which has been used throughout is à Leitner 
battery. 

The works at Woking to which you refer are those of 
my company, the “ Accumulator Industries, Limited,” not 

Automotor Industries, and they are about to be 
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quadrupled as to size and output. The manager of the 
works is Mr. B. Kuettner, the actual builder of the battery 


now in the“ Powerful." > 
Henry Leitner, 


Managing Director, Accumulator Industries, Ltd. 


Woking, Sept. 2nd, 1901. 


Water Supply for Power Stations. 
I can confirm the opinion you express in your current issue 


as to the advisability of consulting engineers giving further . 


attention to the above matter, especially since the recent 
introduction of a new system which facilitates and expedites 
the cooling of the condensing water for the engines, and 
renders entirely unnecessary the enormous costly and valuable 
space-absorbing cooling towers and reservoirs. 

The system I referred to may not yet be known to you 
and many of your readers, as it has only just been brought 
out in Lancashire., The principle is to carry up the 
hot water into a trough placed on the ridge the full length 
of the roof, out of which it overflows on each side and 
gravitates, dribbles or trickles down the roof in a thin film 
into the rain trough, and down the down spout and back to 
the well or a small cistern, and is circulated continuously. 

Being exposed to the atmosphere, which at the altitude 
of roofs is invariably in motion, as a breeze or wind, it 
is, of course, more rapidly cooled to a lower temperature 
which, of course, means a higher vacuum with less water, 
increased efficiency, and greater economy. The system only 
costs about one half of tower installations. The cooling is 
also expedited by the rain-fall, which compensates for 
evaporation ; the surplus being collected by gravitation or 
otherwise, into a reserve which may be formed round the 
chimney by boiler-plates forming a cavity about 2 ft. wide 
or 4 ft. larger in diameter than the chimney at the bottom, to 
hold from 50 to 100 thousand gallons. As the rain-fall 
during the night is also collected, no other water supply is 
needed, although in cases of emergency there is, of course, 
tlie water-main to resort to, if at all necessary. - 

I enclose an illustrated description of the system. 


Jas. T, Pearson. 
Burnley, September 2nd, 1901. ` 


THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


Abstract of Introductory Address to the Electrical Section 
(Section IX.) by the Chairman of the Section, Mr. W. 
Lanopon, President of the Institution of Electrical Engineers. 


IPBoPOSB to approach you, very shortly, upon, a subject which I 
feel to be one of the highest importance. 

Just fifty years since, London gave birth tothe first International 
1 which was followed by numerous others at home and 
abroad, 

There can be no question that the result of these great under- 
takings has been for good ; that they have been a stimulus to manu- 
facture and trade; and that—greatly beyond all else—they have 
been & means making for peace. l 

Manufacture has become cosmopolitan, and the rivalry of the 
future between the most advanced nations of the earth will be that 
of manufacture. 

Lord Rosebery recently remarked : “ We are coming to a time of 
stress and competition, for which it is necessary that we should be 
prepared,” and It is necessary for a nation in these days to train 
itself by every valuable method to meet the stress and the com- 
petition that is before us.“ 

_ The question whether England, in comparison with other nations, 
is becoming retrograde in her industrial achievements, must prove 
one of peculiar interest to all who seek this country’s welfare. 

ere are grave reasons to fear that in some paths, especially in 
that development with which this Institution is so closely allied, 
we bave not retained that prominent position which has charac- 
terised this country for so long a period. 

Twenty years back British manufacture stood on level ground 
With other countries in the production of electrical machinery, yet 
we have, from some cause, failed to meet even our home demands. 
It appears that of some 300,000 I. R. P. of steam engines laid down 
for lighting and traction, 73,000 have been imported from the 
United States of America; and that of some 200,000 kw. capacity 
of generators, 71,000 were derived from the same source. 

England did not mect the demand! Can it be that the British 


manufacturer lacked confidence in the permanency of this new elec- 
trical development ? The capital invested in European countries 
and the United States in electric lighting, power, and traction 
works, amounts to £367,000,000. Of this sum the United States 
contributes £200,000,000, and Great Britain £35,000,000. The 
number of miles of single track equipped for electric traction in 
the two countries is, relatively, 21,000 and 900. Of motor cars, 
68,000 and 2,600. Germany, where the power employed for light- 
ing work approaches closely that of England, has 2,300 miles of 
track, and 5,400 cars, although the invested capital is but £29,000,000, 
as against England's £35,000,000 for an enormously less mileage and 
smaller equipment. 

These figures should prove effectual in disposing of any doubt 
that electrical development is stable. It is not with its utility that 
I desire to deal so much as with the means for its production; the 
production by our own country of all that is needed to meet not 
merely the wants of our own demand but that of our colonies as 
well. 

Two important factors - cost and promptitude of delivery - attend 
successful competition in manufacture. Inspired with confidence 
in the future of electrical work, and uncncumbered with many of 
those restrictions and regulations which attend similar undertakings 
in England, other nations have seized their opportunity, gained 
experience, standardised their productions, and have thus, in 
advance of this country, prepared to meet any ordinary demand 
that may arise. 

Cost depends much upon our labour conditions. Within a very 
short period rivalry in manufacture will be far more acute than is 
even now the case, and in it labour will play the chief part. 

Unhappily, identity of interest,so necessary to both master and 
man, is more frequently marked by its absence than its presence. 
Until the employé can be induced to recognise in a practical 
manner the fact that bis employer's interest is also his interest, 
those labour regulations which have been fruitful of so much harm 
to the manufacturing interests of this country, and which must in 
the end prove disastrous to the workman, will continuc. 

We are speedily approaching a condition in the industrial pro- 
gress Of the world that will test to the utmost our position asa 
nation; for the pre-eminence of a nation will in future be largely 
determined by its progtess in manufacture. 

It behoves us to consider how our manufacturing industry is 
placed in relation to that of other countries with which we have to 
compete. The question is one of unexampled importance. We 
have seen that England, once the chief source of iron and steel 
rails, has in that industry met with serious rivalry. Why is 
this so? 

We see other countries prepared, and preparing to take advan- 
tage of every new development in industrial progress. We see vast 
sums of money embarked in it, and especially in the use and 
advancement of electricity in its various modes of application, and 
we see that here in England—the pioneer of mechanical power and 
progress—we arc indebted to a foreign source to meet a great por- 
tion of our wants. There is a cause, and if ourcountry is to retain 
her rank as a nation it is necessary that this cause, whatever it may 
be, should be ascertained, and, if possible, removed ere it is too 
late. The subject is one which may, I humbly and carnestly subh- 
mit, claim the most careful consideration of every branch of our 
legislative administration, our labour organisations, and of every 
citizen of the British Empire. 


KELVIN'S ELECTRIC MEASURING INSTRUMENTS. 
By Prof. Maanus MAcLEAN, I. Sc., M. I. E. E. 
(Abstract of Paper read in Section IX.) 


THE date of the beginning of exact electric measurements in elec- 
trical engineering may be roughly put about 20 years ago, and since 
that date Lord Kelvin has taken out 27 patents relating to improve- 
ments in instruments for generating, regulating, measuring, record- 
ing, and integrating electric currents. Eleven other patents relate to 
improvements in electric telegraphic apparatus. 

Electric measuring instruments may be conveniently classified 
under four heads :— 

A. Electrometers. 

B. Electro-magnetic instruments for mcasuring currents and dif- 
ferences of potential. 

C. Electro-dynamic instruments for measuring currents and dif- 
ferences of potential, and electric activity. 

D. Instruments arranged for recording and integrating electric 
currents. 

A.—ELECTROMETERS. 


Electrometers are divided into (1) symmetrical electrometers, and 
(2) attracted disc electrometers. By means of these electrometers 
differences of potential from 1½ volt to 100,000 volts can be accu- 
rately measured. The :ymmetrical type of electrometers includes 
(a) quadrant electrometers, (b) multicellular electrometers, aud (c) 
vertical electrostatic voltmeters. The principle on which these 
instruments act is that of an air condenser, in which one metal part 
is movable about an axis, so as to increase or diminish the capacity. 
These instruments are so well known, that no detailed description 
need be given of them. They have the great advantage of being 
available as accurate measurers of potential on direct and alter- 
nating systems. As they use no current, they require no tempera- 
ture correction, and they are, therefore, free from the causes of error 
so prevalent in instruments of the electro-magnetic type. 

A. (2) The attracted disc electrometers include :—(a) Absolute 
electrometers ; (^) Long range electrometers; (c) Portable electro- 
meters; (d) Electrostatic balances, 
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" Electrometers (a), (b), and (c) are described in detail in Kelviu's 

Electrostatics and Magnetism." 'The fixed portion of the con- 
denser in the electrostatic balance is a brass disc supported on three 
glass pillars, and the movable part is a round aluminium plate sup- 
ported by two long links on two knife-edge stirrups on one end of a 
counter-poise indicator. The whole movable portion is supported 
by knife-edges on two brass pillars. The balancing force is the 
gravity of some definite weights supplied with the iustrument, the 
weights being so graduated that differences of potential from 
500 volts to 100,000 volts can be measured. 
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Fic. 1.—Rounp PATTERN SUSPENDED COIL AMPEREMETER AND 
VOLTMETER. 


In connection with these electrometera, mention should be made 
of the Standard air Leyden condenser, as, in conjunction with a 
suitable electrometer, it affords a convenient means of quickly 
measuring small electrostatic capacities, such as those of short 
lengths of cables. 

The instrument is formed by two mutually insulated metallic 
pieces, a and B, constituting the two systems of an air condenser, or, 
as it may be called, an air Leyden. The systems are composed of 
parallel plates, each set bound together by four long metal bolts. 
The four bolts binding together the plates of each system pass 
through well-fitted holes in the corners of the squares, and the 
distance from plate to plate of the rame set is regulated by aunular 
distance pieces which are carefully made to fit the bolt, and are 
made exactly the same in all respects. 

The two systems are made up together, so that every plate of B is 
between two plates of A, and every plate of 4, except the two end 
ones, which only present one face to those of the opposite set, is 


Fic. 3.—PoRTABLE PABALLELINd VOLTMETER. 


between two plates of n. When the instrument is set up for use, 
the system n rests, by means of Lord Kelvin's well-known “ hole, 
slot, and plane" arrangement engraved on the under side of its 
bottom plate, on three glass columns which are attached to three 
metal screws working through the sole-plate of system a. These 
screws can be raised or lowered at pleasure, and, by means of a 


gauge, the plates of system B can be adjusted exactly midway 
between, and parallel to, the plates of system a. 

In order that the instrument may not be injured in carriage, an 
arrangement is provided by which system B can be lifted off 
the three glass columns and firmly clamped to the top and bottom 
plates of system a. ' 


Fia. 2.— SUSPENDED Corr, REFLECTING GALVANOMETER 


A dust-tight cylindrical metal case, which -can be easily taken off 
for inspection, covers the two systems, and fits on to a flange on 
system 4. The whole instrument rests on three vulcanite legs 
attached to the base-plate on system a, and two terminals are 
provided. 

B.— ELECTRO-MAGNETIC INSTRUMENTS. 


B. 1. Among the earliest of the electro-magnetic instraments 
(leaving out of account the reflecting, differential, and ballistic 
galvanometers of more than 40 years ago), and certainly among the 
most convenient for giving a very wide range of current measare- 
ment, were the graded galvanometers. By means of these iustru- 
ments currents from 4 milliamperes to 200 amperes and differences 
of potential from a small fraction of a volt to 200 volts can be 
readily measured. Both these galvanometers are of the movable 
needle type. | 

B. 2. Of recent years Lord Kelvin has reverted to his siphon . 
recorder type of instrument, in which there is a movable coil in a 
fixed magnetic field. The first instrument of all the suspended 
coil pattern was Weber's electro-dynamometer, in which a fixed 
coil acted on a movable coil capable of rotational displacement 
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Fic. 4.— RAIL TEsTER IN USE. 


round an axis. The first suspended coil instrument with field due 
to a steel magnet was the invention of Rev. H. Highton. The coil 
was supported on pivots between the poles of a steel magnet. It 
was used by the British and Irish Telegraph Company as a receiving 
instrument about 1856 and 1858. Lord Kelvin greatly improved 
this form of instrument by introducing a fixed soft iron core in the 
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siphon recorder of 1867. This soft iron core has made the present 
form of instruments practically valuable. The permanent magnets 
are circular compound horse-shoe magnets specially treated to 
ensure permanency. With good quality of steel, a proper preliminary 


‘ageing of the magnets (by heating them several times in boiling 
. water and cooling them again, and subjecting them to somewhat 


varied usage) brings them to a condition in which the magnetism is 
found to remain exceedingly nearly constant. The coil or movable 
system is supported on ligaments, or flat spiral springs, which also 
act ns the conductors of the current, and thus friction due to pivots 


Fic. 5.—ColL OF AMPERE GAUGE. 


i$ entirely avoided. In the voltmeter type any degree of sensibility 
can be attaiued with perfectly dead beat action, and ranges up to 
1.000 volts. There are six patterns. In patterns 1 to 5 the 
movable coil is suspended by a flat spiral spring (fig. 1). 

In the reflecting mirror pattern the movable coil is supported by 
a flat metallic strip fixed at the top and the bottom (scc fig. 2). 

All these instruments can be used as shunted ammeters to measure 
currents with fair accuracy. Shunts can be provided to register 
currents up to 1,00) amperes. I bave found pattern 4 specially 
handy for laboratory work. With the instrument direct aud three 
specially prepared shunts I can measure continuously currents from 
yth milliampere to 20 amperes. : | 

The suspended coil portable pattern can also be used as a millivolt 
or milliampere meter. Hence it is suitable for making conductivity 
tests of tram rails, or detecting faulty bonds. For this purpose a 
graduated bar with two steel contacts is provided. The suspended 
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Fig. 6.—Srctor PATTERN AMPERE GAUGE. 


coil voltmeter is carried in a light teak case (fig. 4). As the two 
eteel contacts can be altered in position along the graduated bar, 
various degrees of sensibility can be obtained. 

The suspended coil portable paralleling voltmeter (fig. 3), used 
with suitable sockets in the switchboard, forms a very handy method 
of paralleling, It is arranged with a central zero; the connections 


are such that the currents from the dynamo which isjrunning and 
the one it is desired to put in parallel with it oppose each other, 
aud so when the potential of the two dynamos is the same, the in- 
strament indicates at zero. 

B. 3. The ampere gauges, which were intended for use on switch- 
boards, have had two very important improvements introduced of 
late years. The first improvement relates to the coil, the object of 
which is to obtain a coil which will give a more uniform field than 
it attained by ordinary methods. The coil consists of two copper 
tubes (two or more may be used), ope smaller in diameter than the 


Fic. 7.—ENGINE Room WATTMETER: FRONT ELBVATION. 


other. A spiral cut is made in each from near the top to near 
the bottom (see fig. 5). The spiral cuts in the two tubes are 
right-handed iu one and left-handed in the other. The smaller 
tube is placed inside the other, with the space between them 
occupied by air or solid insulating matter. The two tubes are con- 
nected together at the top. The current goes up the copper spiral 
of one tube and down the spiral of the other tube. Thus a very 
uniform field through almost the whole length of the cylindric space 
within the coil is obtained. The second improvement relates to the 
method of suspending the soft iron plunger, which is now suspended 
from a sector (tig. 6). On account of the sector maintaining the 
movement of the plunger up and down in the same vertical straight 
line, it keeps the moment of the force exerted on the movable 


WATIMETER: 
MovABLE System. 


Fia. 8 —ENGINE Room HORIZONTAL SECTION or 


system always exactly proportional to the force exerted by the cur- 
rent on the plunger in any position. Thus there is obtained a 
much more evenly divided scale than in the older type. 

On account of the intense field of these solenoidal coils, and the 
fact that the movable magnetic bar is always vertical, these instrn- 
ments are not affected by switchboard currents. The ranges of the 
different types are such that currents from ,', to 4,000 amperes or 
more can be accurately measured by them. The instruments 
measure the current independently of the direction in which it is 
flowing; but where it is desired to know the direction, as in accu- 
mulator or middle-wire circuits, a current direction indicator is 
fitted to the lower end of the scale. An edge-wise pattern with 
similar ranges of current is made. 

For the ranges above 2,000 ampcres the solenoid is replaced by a 
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simple straight horizontal conductor of sheet copper 2 or 3 milli- 
metres thick and 4 or 5 centimetres broad in a vertical plane. The 
soft iron plunger is made of hair-pin shape, the conductor passing 
between the two ends of this plunger. The effect of the current 
passing through the conductor is to magnetise the plunger, one end 
having north and the other south polarity. As the north pole is 
pulled downwards on one side and the south pole on the other, the 
hair-pin plunger gives double the force which would be obtained 
by a single plunger on one side of the conductor. Besides this 
there is the advantage of the hair-pin shape, which allows the poles 
to be in close proximity to each other, very advantageously in 
respect to magnetisation of the horse-shoe. 


C.—ELECTRO-DYNAMIC INSTRUMENTS. 


The clectro-dynamic instruments are founded on the mutual 
forces, discovered by Ampére, between movable and fixed portions 


Fia. 9.— ENGINE Room WATTMETER: VERTICAL SECTION OF 
MOVABLE SYSTEM. 


of an electric circuit. The current instruments measure from 1 
centi-ampere to 2,500 amperes, and the watt instruments measure up 
to 50 Kw. and to 10,000 ampcres. The balancing force is a weight 
which slides on an approximately horizontal graduated arm attached 
to the movable coils of the electric balances. All the ampere 
balances are suited for the mensuremeut of direct or alternating 
current. 

The new engine room wattmeter has a main circuit formed of a 
double rectangle of copper rod having sufficient area to carry 200 
amperes, and a shunt circuit with two fine wire coils astatically 
arranged. The main coil is mounted on a slate back, so that the 
rectangles are horizontal. The shunt coils are mounted on a light 
but strong aluminium frame. One end of this frame has a circular 
knife-edge hole fixed to it, and the other end has a straight knife- 
edge. 'These two knife-edges rest on two phosphor-bronze hooks 
attached by insulating supports to the outside ends of the double 
rectangle. By this method of suspension excellent freedom from 
friction is obtained, while the movable system is kept in a definite 
position without end guides. Each fine-wire coil has about 1,000 
turns of insulated wire, and its resistance is about 100 ohms. The 
current is conducted in and out from the movable system by two 
flat palladium springs, which also supply the balancing force for 


governing the sensibility of the instrument. Not more than one- 
twentieth of an ampere is allowed to pass through the fine-wire 
circuit, and in order to regulate this, a large non-inductive resist- 
ance is rolled on the case of.the instrument, which offers a large 
cooling! surface. The scale ,hasjnearly uniform divisions, and is 
graduated to read directly injwatts or kilowatts as required. Fig. 
7 is a front elevation; fig. 8lis’a horizontal section, on the line : y 
of fig. 7; and fig. 9 is a vertical section showing the method of 
supporting the movable system. 

In the three-phase wattmeters there are two sets of main coils, 


and two sets of shunt coils. The shunt coils form the movable 
system. They are coupled together, and the pointer, which moves 
over a scale of watts or kilowatts, is rigidly attached to them. 
Each of the movable coils has 1,510 turns, and the resistance of each 
coil is 317 ohms. The number of turns and size of conductor in 
each of the two fixed coils vary according to the range of the 
instrument. 


D. RECORDING INSTRUMENTS. 


The recording instruments are amperemeters, voltmeters, and 
wattmeters. The recording amperemeters and voltmeters are of the 
ampere gauge sector pattern. A drum, round which a record paper 
is fixed by a metal band, is revolved by means of a clock inside it. 
A pen, which is attached to the lower end of the plunger, rests 
against the paper on the drum, with a small component of its own 
weight. This component is sufficient to give a good marking with- 
out introducing too much frictional error. A combination of a 
recording voltmeter and a recording amperemeter, called a patent 
feeder log, has been found very valuable in electric supply stations, 
There is a double sector for both the current coil and the potential 
coil. From one side of the double sector is suspended the soft iron 
plunger which moves up and down in the axis of the solenoid, and 
from the other end of the sector is suspended the pen which bears 
against the record paper. One pen marks the value of the current 
passing, and the other pen is arranged above it to mark on the 
same time line the magnitude of the difference of potential at the 
station, or at the feeding point. Fig. 10 shows the paper drum 
drawn out and turned downwards into a convenient position for 
changing the recording paper. 

The astatic recording voltmeter for alternating currents is the 
same in principle as the wattmeter described above. The fixed coils 
are placed ina horizontal plane, and when the plane of the movable 
coils is at right angles to the plane of the fixed, the pointer is about 
20° lower than the middle point on the scale. With the coils and 
pointer thus relatively placed, the seale obtained is almost perfectly 
uniform. The record sheets are designed to show a variation of 
20 per cent. on each side of the working voltage, this variation 
corresponding to a movement of the pointer on either side of 12°. 
The external non- inductive resistance consists of electric glow lamps. 
The filaments of the lamps, which are arranged in series with the 
coils of the instruments, not only act as resistances, but owing to the 
temperature variation of carbon being opposite to that of copper, 
compensate for any change in the resistance of the coils due to 
temperature. The current through the lamp filaments brings them 


Fic. 10.—FEEpDER Loa. OPEN. 


to dull red, and under these conditions the resistance is found to 
remain quite permanent. S ; 

The recording wattmeters differ from the astatic recording 
voltmeters in that the fixed coils are of copper ribbon, and 
carry the main current, while the movable coils, with electric 
lamps in series with them, take the shunt current. The mean 
working current through the instrument and lamps is arranged 
to be about one-eighth of an ampere. With this current, the 
workingaforce at the middle of the scale is approximately half à 
gramme, weight. 


DANGERS FROM TROLLEY WIRES AND THEIR 
PREVENTION. 


By Prof. ANDREW JAMIESON, M. I. E. E., M. Inst. C. E., F. R. S. E., &c. 
(Abstruet of Paper read in Section IX.) 


J. Recent Accidents and the Necessity for the Proper Protection of 
Trolley Wires from Contact with other Overhead Conductors. 


UM TuzsE accidents prove that so long as telephone, telegraph, and 
EN electric light wires are permitted to cross over electric tramway 
UE routes, there isa liability to their occurrence; and further, that we 
5 still lack a perfect system of guarding trolley wires from accidental 
mo contact with other conductors. There is also the danger arising 
“a from the fracture of the trolley wire and its contact with persons 
x or animals. 
"s We have had in this city of Glasgow several instances of broken 
15 telephone and guard wires coming into contact with live trolley 
ph lines and producing alarming scintillations ; althougb, fortunately, 
no fatal electrocutions have, so far, occurred from these causes. 
Many other electric tramway installations, however, both at home 
and abroad, supply sad instances of injury and even death. 


IL—Methods which have been Adopted and Proposed for Protection 
against Contacts with Trolley Wires. 


The form of guard adopted at Liverpool, Leeds, &c, with the 
view of preventing contact between the trolley wires and other 
broken or sagging conductors, is illustrated by figs. 1. It consists 
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Figs. 2 and 3 show the two methods of arranging the guard wires 
which have been tried in Glasgow and many other installations. 
Wherever telephone or other wires are suspended above and across 
the trolley wires, each of the latter is guarded by one No. 7 S.W.G. 
galvanised steel wire, carried parallel to and about 2 ft. above the 
live car wires. At first these guard wires were insulated from earth 
and placed from 8 in. to 1 ft. to the left and right of the respective 
trolley wires. Now, however, they are earthed at the feeder pole 
of each half-mile section, and placed for the most part vertically 
above the trolley wires which they are intended to protect, as in 
fig. 3. But, as has been proved in actual practice, and as is shown 
by the dotted lines in figs. 2 and 3, the fallen springy telephone 
wires do make contact, not only with the guard, but also with the 
trolley wires. When the former were insulated, the current from 
the latter entered the fallen wires, and was therefore not only a 
great source of danger to passing human beings and animals, but 
has been known to set fire to telephone stations, wherein there 
were either no protecting fuses or ineflicient ones. When the guard 
wires are earthed, the short piece of contact-making fallen wire is ex- 
pected to melt almost instantaneously, and the street end thereof to 
fall harmlessly tothe ground. This may happen without affecting the 
fuses or the automatic cut-out switches at the tramway, sub or main 
stations. In the case of a large number of overhead conductors, 
simultaneously making contact with the guard and the trolley 
wires, these safety devices are expected to act, and thus render the 
trolley wire of the section neutral and harmless. 


III.—Bo«rd of Trade and Post Office Regulations. 


In the Board of Trade Electric Tramway Rules“ 
which were issued in March, 1894, there are no regulations 
as to guard wires. In Form No. 2, revised and published 
by the Board of Trade in 1896, we find in Clause 22 
the following statement regarding crossing wires :— 
" Where an aeriel line crosses or is in proximity to any 
metallie substance, precautions shall be taken by the 
undertakers against the possibility of the linc coming 
into contact with the metallic substance, or of the 


metallic substance coming into contact with the line 


by breakage or otherwise." * 


The regulations by the Post Office authorities for 
telegraph and telephone wires crossing above trolley 
wires, prior to August, 1901, have been as follows :— 

1. When there is only a single trolley wire or two 


K trolley wires not more than 12 in. apart, two guard wires 


should be erected, as shown in figs. 4 and 5. 

2. “When trolley wires are more than 12 in. apart, 
and do not exceed 3 ft, the guard wires should be 
increased to ¿hree in number, as shown by fig. 6. 07 

3. “When the distance separating the trolley wires 
exceeds 3 ft., each wire should be separately guarded by 
two wires, as shown by fig. 7." 

If these Post Office regulations were faithfully and 
carefully carried out, there can be 10 doubt that the 
chances of broken telegraph or telephone wires coming 
into contact with the tramway trolley wires would Ic 
minimised, and I understand that these regulations 
have been adopted in Bradford and other places. I dos 
not aware of any place, where cross-lacing Or hammoc : 
netting guard wires have becn introduced, as ae a : 
by the Post Office, where the erection of telegrap 


telephone wires are so close to the trolley wires, as to 
render the afore-mentioned protections inadequate. 


IV. contacts Between and the Breuking of Guar d 
and Trolley Wires. 

The chief and the primary causes of such contacts 

d breakages arise from :— 
"A. [^ omission to turn the trolley-pole at tbe a 
atramcar line in the proper slanting ae ee. the 
return journey, or whenever pi M MEN neglect 
propulsion of a car has to be revere E rond 
of this precaution often unsbips the tro 3 Pon! fie 
the trolley wire, and permits the pices 5 severing 
guard wire or its cross street span Wire, Spake the 
the binding between the latter two wires, OF 


eu, Unshipment of the trolley pull 
2. Unshipment o 

where the luper arc too short, or the 5 

cast bronze (Y) or (+) brackets at crossings, 


adjusted. 
3. Disconnec 


1 
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t 
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reet corners 
ey ater and tlie 


re from hangers, 
their imperfect 
preaking ° 

f bracket 


tion between the trolley 5 
splicing ears, or sectional iusulators X Ds 
soldering aud clipping. Or, EE pins o 
ears, and of the trolley v at the pine ing j 
crossings. e specimens. ; contact à 
4. Eds c ne trolley wire due to intermittent n 
arcing between it and a disconnected guard p “A f but one 
Since the guard wires are genera ly daten having 
S. W. G. galvanised steel wire (of 18 in. ie cross-street sp 
ing stress of less than 2,000 Ibs. ), whereas, Strand 8 j 
the guard wires are composed of 0 0 di 
wires (each wire of which is No. 14 8. 300 Ibs. for 
a combined breaking stress of over ard wire or i 
strand), the chances are that either the E dr d wire falls int 
to the span wire is broken. Bu - 
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Then the — 
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with the trolley wire. If the former be insulated and originally 
fixed about 2 ft. above and some 8 in. to 1 ft. to the right or left of 
the trolley wire, it has the chance of falling clear of the same. The 
current may then be switched off at the nearest street pillar-box 
from the half-mile section in which the mishap took place, and the 
guard wire refixed without causing any damage. If, bowever, the 
guard wire should be earthed, either at the centre or the ends of its 
half-mile section, or preferably at several pole-points aloug the 
same, and if it be originally supported vertically above its trolley 
wire, then it naturally falla upon the latter, and the current there- 
from enters the former and causes delay and trouble. 

When the guard wire is only earthed at each end of a half-mile 
section, and contact takes place between it and the trolley wire 
(say about the centre of this section), then the joint resistance of 
the contact and the two quarter-mile lengths of guard wire may be 
so great, that the current passing through the contact docs not 
increase the normal trolley wire current by an amount sufficient to 
blow the nearest station fuses (if there are any), or to free the 
automatic cut-out. 

I am of the opinion that guard wires and tbeir bindings should 
be made of silicon bronze instead of the usual gavanised steel. 
These would be stronger for the same size, and would not only have 
greater conductivity, but they should withstand the rapid corrosive 
effect which grimy chemical-laden atmospheres have upon galvanised 
steel wires. 

It isscldom that the trolley wires break from over-tension arising 
from mal-erection, or even from fouling the trolley poles. They 
are usually composed of the very best hard-drawn 98 per cent. con- 
ductivity copper, having a diameter of 37 in., which is equivalent to 
No. 3/0 S. W. G. or fully 00 B. and S. gauge. The initial stress which 
this wire will withetand before beginning to stretch is over 
54,000 lbs., or 24 tons per sq. in. of the full section. But, when 
subjected to a continuous steady pull, the very small elongation of 
4 per cent. is accompanied by a gradual diminution of the original 
cross area of fully 40 percent. In any case, there is comparatively 
little chance of the trolley wire being broken by an accidental 
stress, except where it becomes rapidly worn at sharp street curves. 
Special watchfulness is therefore necessary at such curves, in order 
that the copper wires may be renewed before they become unduly 
reduced in size. 


V.— Freeing, Earthing and other Safety: Devices. 


It is necessary to be able to render any section inoperative or 
“dead” as soon as possible after any one or other of the previously 
mentioned faults oceur therein. Many devices have been proposed 
&nd adopted with this object in view, of whieh the following may 
be mentioned :— 

1. Fuses and automatic cut-out switches at the supply stations. 
But, as we have already stated, these do not always act unless an 
abnormal currént is demauded by a short circuit to“ carth,” orto 
the “return " conductor. 

2. Fuses or automatic cut-out switches, or simply hand-switches, 
iu each of the half-mile street pillar switch-boxes. There should also 
be a telephone, or a connection for one, in cach of these 
boxes, in order to be able to communicate direct to the current 
supply stations and the engineer's office. It is unusual to place 
either fuses or even automatic switches in these pillar boxes, for 
most tramway eugiueera object to multiplying such devices. "They 
therefore simply insert therein a main feeder hand-switch and a 
trolley wire section hand-switch for each car line, plus a telephone 
wire connection. Moreover, keys for opening these boxes are as a 
rule) only given to the engineering staff, and consequently neither 
the car driver, nor the conductor, nor the car inspectors can operate 
these switches in case of an accident to any particular section. All 
that they can do under the circumstances, is to use their insulating 
gloves and pliers, or earth a fallen wire to the rails and communicate 
with the head office from the nearest special telephone pillar. 
This roundabout proceeding causes an unnecessary waste of time 
and blocking of the traffic, as well as a possible cause of danger to 
passengers. Why not supply these employrs with keys, and give 
cach of them clear printed instructions how to act under certain 
circumstances ? 

3. Blackwell & Co.'s “ Earthing Device” is attached to either a 
bracket arm or a trolley wire suspension, and it acts when the 
trolley wire breaks, by mechanically short-circuiting 1t to the rails. 

4. Placing an earthing switch in each car. Inthe case of the 
severance or disconnection of a trolley wire, or a serious downtall of 
overhead conduetors, all that the driver or the guard has to do, is to 
break the glass front of a special box and turu a switch or insert a 
plug into a metal hole, thus immediately earthing the trolley wire 
to the tramway rails through the trolley pole and car wheels. This 
operation instantly causes an abnormal current to flow in the feeder 
to the section in which the car happens to be at the time, and con- 
sequently blows its safety fuse or frees its automatic switch at the 
station. "This device, which is being tried in Leeds, seems to me to 
be one of the simplest and most direct methods of rendering a 
section neutral in the case of an emergency. "The attendant at the 
station should be authorised to close the freed automatic circuit- 
breaker, three successive times; when, should it persistently aud 
immediately fly out again, he must attend to the telephone for 
instructions before again closing the switch. 
VII.—Aerial. Telephone and Telegraph Calles versus 

Wires or Cales, 

In Glasgow there are now three authorities dealing with these 
important matters, viz. :-— 

1. The Government Postal Engineering Department, who have 
placed their principal telegraph and telephone city wires under- 
ground, but who have still a large number of aerial wires. 

2. The National Telephone Company, who have hitherto carried 


Underground 


their fine bronze wires overhead, and who, being prevented from 
opening the streets, are now running aerial telephone cables. Such 
cables and their suspension spans are not likely to interfere with 
tramway trolley wires; and even if they did come down in the 
case of a fire, they are so large, well insulated, and strong that they 
could be more readily dealt with than a similar number of bare 
bronze springy wires. 

3. The Corporation of Glasgow, who have just started a 
telephone exchange, and who, having full authority iu ‘regard to 
their streets, have very properly taken the precaution to place all 
their city wires and cables in underground cast-iron pipes where 
they approach the tramway lines. 

There cannot be the slightest doubt that the only sure and safe 
plan is to place all non-tramway electrical conductors of whatever 
kind underground. If this were done, then there would be no 
necessity for guard wires, thereby leaving the trolley wires frec 


from extraneous contacts, and minimising the afore-mentioned 
dangers, ' 


STANDARD ENGINE TESTS. 


Tur American Society of Mechanical Engineers appointed a Com- 
mittee to codify aud standardise the methods of engine tests, and 
their report was presented at the May inceting of the Society in 
Milwaukee. 

The object kept before them by the Committee was to secure a 
plan of such breadth that it will be of service to the owner and not 
merely a so-called scientific investigation. For example, attention 
has been given to combined or overall tests of both engine and 
boiler, for, after all, this 1s the point that appeals to a steam user. 

The Committee recommend that when an engine is operated at 
its rated power at a given pressure, it should have a reserve to allow 
a drop of 25 per cent. inthe steam pressure without sensible reduc- 
tion in its speed. | 

This is in a sense sound enough, but it docs not spell economy. 
An underloaded engine is far from economical, and we should 
rather aim to be possessed of such appliances as would force steam 
production than waste steam constantly by an over large engine. 
The question is, of course, largely to be determined by 
environment. 

No specitic rules are laid down as to preparations. If questions 
of contract are to be settled they should be clearly stated in writing. 
Generally all preparations should vary the regime of the plant as 
little as possible. In any case, whatever the object of the test, it 
should be ascertained and plainly stated. 

Secondly, the plant should be inspected and examined for tight- 
ness, and details of means are given for arriving at some of the 
results sought. 

Thirdly, cylinder dimensions and clearances must be measured, or 
otherwise ascertained as closely as possible, the water method being 
recommended as the best whereby to ascertain clearance. 

Fourthly, the coal must be known. 

Fifthly, all apparatus must be calibrated with standards, especially 
if a water meter be employed. 

Sixthly, all leakage of steam and water must be known, unless, 
as regards the engine, the discharge of condensed steam can be 
measured. 

Seventhly, it is recommended that a test should be run for 24 
hours, whether the engine be in motion or not. This, of course, 
enables all influences to be estimated. 

Eighthly, it is advised that a test should commence with a flying 
start, just when things are normal, and not simply at a given 
minute, 

This is a good system, for if fractional minutes are objected 
to, they can be eliminated by setting the clock to a full minute at 
the starting signal, so as to eliminate the fractions. Obviously 4 
start and a stop should coincide with a fire cleaning period, and we 
have found it a good practice, as far as possible, to start and stop in 
such a way as to cut out the personal equation of the fireman. To 
do this, it is necessary to have as much coal as usual on the floor, 8 
that the fireman is not unconsciously influenced by the smallness of 
the final heap before him. It is better to have a quantity to weigh 
back if an actual conditions“ test is to be run. š 

Clause IX. deals with heat consumption, which must or must not 
include auxiliaries according to whether they are properly part of 3 


contractors guaranteed plaut or otherwise. There are numerous 
other clauses. 


BUSINESS NOTES. 


———— —— xn 


Cork Exhibition. — An International Exhibition is to 
be held at Cork from May to November next year, and particulars 
as to available space, &., may be obtained from Mr. R. 4. Atkins, 
the hon. secretary, at Municipal Buildiugs, Cork, by October 3lst. 


Northampton Institute. —The book of announcements 
for the 1901—2 session at the Northampton Institute, E.C., je 
been sent to us by Mr. R. Mullincux Walmsley, the principal. H 
gives full details regarding all the arrangemente, both education 
and social; the mechanical and electrical engineering lectures and 
classes are a special feature. 
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Electrical Wares Exported. 


Weer ENDING SEPT. 4TH, 1900. WEEK ENDING Sept. 3RD, 1901. 


Adelaide Me Value £67 Adelaide T .. Value £183 
Aden. Teleg. apparatus n 40 Amsterdam sd is os 50 
Amsterdam T s 148 ' Barcelona .. a m es 40 
Auckland .. ie 75 .. 714 Bombay T ae s - 82 
Bangkok  .. is n .. 110 Buenos Ayres 25 5 x bI! 
Beira. Teleg. mat. - ^s 41 bs . Teleg. mut. 885 
Bombay  .. ee a^ .. 141 Calcutta m $5 .. 481 
Bordeanx .. "m a es RO Cape Town .. i € .. 199 
Foulogne. Eh c. cabs .. .. 150 Channel Islands. Teleg. mat. 207 
Buenos Ayres. Klec. cable. 725 Chinde te ie vA 12 
» Teleg. mat. .. 208 | Christiania. Teleg. wire œ R 
Calcutta £s T .. 013 Colombo. 5 : v. 46 
a Teleg. wire B 98 Copenhagen. Teleg. wire .. 150 
Cape Town.. T "- T" 16 Durban x ve "T .. 819 
Colombo Ls xs 2 8l - Teleph gmat. .. ee 322 
Durban : hs s .. 888 Fremantle .. T "A .. 126 
East London ie e v3 78 » Teleg. inat. .. 6,114 
Flushing PN s is 16 | Gothenburg.. M" T .. 79 
Fremantle .. ws a es 60 Hamburg b a .. 301 
Halifax ... ss oe "S 20 i Feleg. mat. " 60 
Hamburg .. p . . 110 Hong Kong.. ra "e D 39 
Hong Kong.. re n us 9 Lisbon, Teleg. mat. Za 48 
Jamaica. Teleg. mat. .. ise 59 Molbournoe .. "e PEs .. 117 
Karachi. s ve . . 123 $3 Telephones.. ee 56 
Kobe .. "m ‘a US ee 83 North Sea. Teleg. cable . . 18,000 
Launceston.. V» ea . . 914 Penang . x - s 18 
Libau 5 x 8 .. 880 Perth .. v. E oe M 50 
Lyttleton .. a A .. 697 " Teleg. cable - 268,000 
adras Ji a ica să 43 $i 'Teleg. mat. st .. 4,924 
Malta T s se so 29 Port Elizabeth. Teleg mat. .. 75 
Melbourne .. ss ze .. 458 St. Petersburg m .. 100 
a Teleg. mat... .. 900 Santa Cruz .. T T 27 
Port Elizabeth .. ee . 108 Santos ey d Vos . 525 
RioJaneiro. Teleg.cable & mat. 188,592 Shaugbal .. as EM dis 21 
Rotterdam. Teleg. mat. 46 Stockholm. Teleg. wire .. 126 
St. Petersburg s . 184 | 15 Teleph. cable. 457 
Seville x s . .. 280 ' Sydney ; "E a 1,268 
Shanghai .. M N vs 35 | Wellington .. m .. 880 
Singapore "ANT T TIME mM Yokohama .. ee 23 .. 4,862 
8 olm. Teleg. mat, . . 941 ` 
Sydney E: T . . 1,118 
" Teleg. mat. .. 404 | 
Tokio. Teleg. cable ..:. .. 185 . 
Trinidad = ia vt 37 
Wellington " = 25 80 
„  . Teleg. cable .. 387 | 
it Telephones .. 293 
Yokohama .. . .. "S . 579 
" Teleg. apparatus .. 11,946 | 


— | — — 


Tota] .. £211,031 Total .. £804,224 


Foreign Goods Transhipped. 


Gothenbarg. Elec goods Value 105 Durban. Elec. mfts. Value £191 


Btockholm. Elec. mat... , b Elec. lamps 
Yokohama. Elec. mat... UN 10 | Paris. Elec. mat. 2 ie 98 
Total ..  .. £153 Total .. .. £840 


" Blackpool Electric Tramways (South. Company).— 
Ww Wednesday, in the Vacation Court of the High Court of Justice, 
C ore Mr. Justice Joyce, a motion was heard in the matter of the 
Ompanies Acts, 1900, in the matter of the Blackpool Electric 


Tram ways (South Company), and in the matter of a trust decd dated 


a a 1901, &c., for extension of time. Mr. Mossop said it was 
mim ee on a notice of motion by the secretary of the com- 
id ih a 15 of the Act, which gave his Lordship power to 
the t p for registration if his Lordship were satisficd that 
that leave ts o register was accidental or due to inadvertence, or 
Iovi. deber d the time would not prejudice the shareholders. 
resolution of (ser trust deed of the company which was made by 
21 days of n. E 11th, which ought to have been registered within 
approved by t '" date. As a fact, the debenture trust deed was 
register tiet 1 and it was intended at the same time 
were not printed an deed and the debentures, but the debentures 
signed and seal donc it took a longer time to print and have them 
8 a result the pe than the secretary thought it would have done. 
cach within 21 dave for registration of 1,500 debentures of £100 
ays of the execution of the trust deed expired. 


Counsel asked 
ed that the time for regi i 
ls Lordship granted the Rer 5 should be extended. 
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known as ie light fit 
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sents Messrs. Edward arnes is a manufacturers’ agent, and repre- 
orenutacturers of Bi 8 & Marsden, electric light and gas fitting 
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— i 1 11 Shown in the list are hand- 

ia d Meus antique brass are a special line of 
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Elect stuns : 
chien cal kannte iquidations.— Creditors of the Bute 
Cardig) by BS liquidator (R. pad must send details of debts or 
eptem be eyshon, 12, Mount Stuart Square, 


& G. Rell 

15 sboro’, Sowan (Pollock Electric Alarm 

Pollock will on, ul) Pare dissolwod par Electric ***V 
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n Company any, an ae Company, and Mr. Bellgowan, the 
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Lieht f 
h 8 Rsi or L ` 
as invented Provementa porus, — Almost simultaneonsly with 


greatly re lamp to supe, Smith, of the Londo i 
y reduce the time ede the complicated Finsen 75 


© required for treatment. 


The Electric “Surprise” Pendant.—Messrs. Best 
and Lloyd, of Handsworth, Birmingham, whose Surprise 
pendant is so well and favourably known by gas users, have now 
brought out a new pendant on the same lines for electric lighting, par- 
ticulars of which are just to hand. The difficulty of adapting the 
gas fitting for electrical purposes in an economical way, lay in the 
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Without any alteration whatever, as will be seen from the illustra- 
tions. The pivotting point is carefully insulated, while at the end 
of the bracket the flex is run through an insulator, which pivots 
freely, and so prevents abrasion. The screw shown in the second 
illustration, besides holding the insulating collar and rod work in 
position, is arranged so as to form a check to further revolution of 
the rod work when it has completed 14 turns in either direction. The 
method of fixing is simple in the extreme, and the wiriug presents 
no difficulty whatever, being simple, straightforward work. We 
illustrate the two or three-light fitting, D4. The length of main 
tube is varied to suit very high or very low rooms or offices. For 
the drawing oftice we consider the “ Surprise“ a most useful fitting, 


as its range of movement enables the light to be brought right over 
the draughtsman's work. 


German Electrical Companies.—The Berlin corre- 
spondent of the Financial News says that there exist in Germany, 
according to recent statistics, 22 electricity concerns, with a capital 
of £104,250,000 in shares and £5,750,000 in debentures; 14 trusts, 
with £8,650,000 in shares and £5,350,000 in debentures ; 39 electric 
railways, with £1,510,000 in shares and £7,850,000 in debentures. 
The first category’s last dividend amounted to an average of 8°9 per 
cent., the trusts yielded 4'5 per cent. the railways 92 per cent., 
and the central electricity stations of which nine are in existence, 


with a capital of £3,750,000 in shares and £2,200,000 in debentures) 


7:8 per cent. Altogether, these 84 above-mentioned concerns have 
absorbed 835,000,000 marks in shares and 425,000, 000 marks in 
4 and 43 per cent. debentures. 


Outing.—On Saturday last, to celebrate the opening of 
the Corporation telephone system, the Glasgow staff of the British 
Insulated Wire Company, who are the principal contractors, went 
foratrip to Ayr. Part of the day was spent in sports and drives to 
Burns’s Monument, &c. In the morning a few of the party visited 
the Ayr Corporation electricity works, over which they were 
courteously shown by the chief engineer, Mr. Fuller. Dinner and 
ten were served at the Ayr Arms Hotel, where about 50 sat down, 
presided over by Mr. J. Venn. 


Russian Electrical Undertakings,— The — Financial 
Tines says that the Russian Schuckert Electrical Company of St. 
Petersburg has not been long in following the example of its parent, 
the German Schuckert Company, of Nuremberg, in passing its 
dividend. A short time ago the German company proposed a 
dividend at the rate of 10 per cent. on its capital of £2,190,000, but 
the recommendation was entirely withdrawn at the recent mecting, 
because the company had been compelled to pay immediately to 
the Leipsig Pank (prior to its collapse) the sum of £210,000, in 
order to obtain possession of shares to that amount in the Jaice 
Klectrical Company, which is engaged in the electrical production 
of carbide of calcium in Austria, and is not in a satisfactory condi- 
tion. The Russian Schuckert Compauy, in whicli the German com- 
pany is interested to the extent of £144,000, has a capital of 
£317,000, and the surplus for the past year amounts to only 
422,780, which is to be carried forward to the next account. It had 
been anticipated by the parent company that its offspring, with its 
branches in Moscow, Kieff and Odessa, would yield a return of 5 
per cent. on its capital, but this expectation has been unfultilled. 
The negotiations which have been procecding for some time past 
between the three electric supply companies in St. Petersburg 
have now been brought to a successful issue, whereby a uniform 
system of charging will come into force in the autumn. Under 
agreements entered into with the municipal authorities, the 
Electric Lighting Company of 1896, the Petersburg (Helios) Com- 
pany for Electric Installations and the Eclairage Electrique de St. 
Petersbourg were authorised to charge consumers at the rate of 
34 copecks per hectowatt-hour, but the price has varied from as 
low as 1'8 copecks to 2:5 copecks. In future, however, the charge 
by each company will be 34 copecks, as provided under the conces- 
sions, and thus the competition prevailing in the past will be 
avoided. The directora of the St. Petersburg Shore Railway Com- 
pany have been authorised to consider the question of introducing 
electric traction on the line. A scheme for this purpose has already 
beeu submitted by the Lahmeyer Company, of Frankfort-on-the- 


. Maine, which is supplying 25,000 H. p. of electrical machinery for 


the Charing Cross and City Electric Lighting Company, and in the 
event of the railway company deciding to make the change it is 
reported that the contract will be given to the Frankfort Company 
in question. 


Trade Announcements.—The Pulsometer Engineering 
Company, Limitcd, have removed their works aud offices from 
Nine Elms, S. W., to Nine Elms Iron Works, Reading, Berks The 
ollices and showroom at 63, Queen Victoria Street, E. C., are still 
retained. Some 12 acres of land have been acquired at Reading, 
which town is considered to possess special advantages for carrying on 
the company’s business. The factory which has been erected there 
is, of course, modern in design and equipment, and prompt delivery 
is expected to be one of the great benefits resulting therefrom. 

Messrs. J. C. Lyell & Co. advise us that Messrs. E. B. Spurrier 
and Co., of 14, Coldra Road, Newport, Mon., are no longer their 
agents, nor are they authorised to represent the company in any 
way. 

Messre. Jaeger Bros., of Schalksmühle, inform us that Messrs. A. 
Vandam & Qo. are no longer their sole selling agents for holders, 
switches, and other electric fittings. They have opened their own 
offices at 39, Victoria Street, S.W., and all future inquiries should 
be sent to them at that address. 


ELECTRIC LIGHT AND POWER NOTES. 


Auckland.—The City Council has resolved to carry out 


an electric lighting scheme. 


Barnsley.—The Lighting Committee is accepting tenders 


for condensers for the electricity works. 


Blyth.—A commencement has been made by the Northern 
Counties’ Electricity Supply Company, Limited, with the cable 
laying, and the supply is expected to be ready early in October. 


Bolton.—After receiving a report from the borough 
electrical engineer (Mr. A. A. Day), the Electricity Committee 
resolved that application should be made to the L.G.B. for sanction 
to borrow a further sum of £125,000 for electrical purposes. 


Brighouse.—The T.C. has adopted a report by Messrs. 
Lacey, Clirehugh & Sillar, recommending that the mains be 
increased in size to reduce the loss in transmission. 


Cleckheaton.—Messrs. Gibbings & Baker have prepared 


specifications for an electricity supply station for the D.C. Energy 
will be supplied from the same works for the tramways. 


Cowes.—lhe 1896 Electric Lighting Order has been 
revoked by the B. of T. 


Doncaster.—For the post vacated by Mr. Prussman, who 
goes to Swansea, there were 50 applicants. The T.C. selected five 
candidates for an interview, and Mr. Wild was appointed. 


Dover.—aAs a result of the recent international postal 
conference, says the Times, the first of the new time-saving appli- 
ances for transhipping mails and baggage in connection with cross- 
Channel service at Dover was brought into operation last week. An 
electric travelling gangway was used between the mail steamers and 
the shore with the most successful results. The gangway, which is 
on the principle of an endless platform, brought packages of any 
weight on shore at the rate of one in 15 seconds, when only working 
at moderate speed, and at a sharp incline caused by the low tide. 


Some of the packages weighed as much as 7 cwt. Half the ordinary 
time was saved on trans-shipment. 


Entield. — The North Metropolitan Electric Power 


Company has sent in proposals with regard to the supply of elec- 
trical energy to the D.C. 


Farnworth.— The electrical installation of the L. I). C. 


was formally opened on 28th ult. The undertaking has cost about 
£22,000, and includes both lighting and traction. 


Festiniog.— The D.C. has accepted an agreement with 
the Yale Electric Company for the electric lighting of the district. 


Ingleton.—The B. of T. has renewed the 1899 electric 


lighting license for two years. 


Kimberley.—In our issue of July 12th we printed in 
this column an extract from the British and South African Export 
Gaz (tc, in which it was stated that the directors of the De Beers 
Consolidated Mines had in hand enormous extensions of their 
electric light and power system ; that they were going to supply the 
Town Council at net cost, and that the contracts would go to 
America, Mr. Granville Vines, however, borough electrical engi- 
neer to the Kimberley T.C., informs us that these statements are 
very wide of the truth. The total capital outlay will be £200,000, 
and the horse-power about 10,000; the T.C. knows nothing of the 
alleged arrangement for the supply to the town, aud so far from the 
contracts being placed abroad, the turbo-alternators have been 
ordered from Messrs. C. A. Parsons, the boilers from Messrs. Babcock 
and Wilcox (Glasgow), and the cables are sure to be placed with an 
English firm. We are pleased to make these corrections, especi- 
ally as regards the contracts. 

The engineer recently reported to the T.C. that the street 
lighting cost more in wages than the private lighting, although the 
latter required four times the power of the former, and the 
street lighting plant was only used 17 days per month; he 
recommended that the two systems should be amalgamated, 
effecting a saving estimated at £1,200 per annum.  Exten- 
sions of the plant were also recommended and approved. The T.C. 
has resolved to allow 5 per cent. for depreciation, 1 per cent. for 
sinking fund, and 4 per cent. for interest on the capital outlay. 


Limerick.—The T.C. has decided to consult Prof. 


Kennedy regarding the electric lighting scheme, and to invite fresh 
tenders. 


Llandudno.—The I. G. B. has sanctioned the raising of 
£1,027 by the D.C. for electric lighting purposes. 

A proposal by the Electric Lighting Committee to reduce the 
charge for electricity to large consumers has been referred back. 


Methley.—The Yorkshire Electric Power Syndicate are 


about to proceed with the erection of their first generating station 
(50,000 K. p.) at Methley, plans and specifications for which are now 
being got out. 

Nottingham.—The electric lighting of the new 
Sanatorium for consumption, has been entrusted to Mr. W. J. Furee, 
Nottingham. The same firm is also carrying out the whole of the 
public lighting for the Corporation electric tramways. 


(Oontinued on page 397.) 
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^t were designed with this object in view, hence their neat 


GLASGOW ELECTRIC TRAMWAYS. : 
and compact appearance. The larger one, shown in our illus- 


as tration, is capable of condensing 60,000 lbs. of steam per 
i (Continued from page 352.) hour, and the smaller one, 24,000 lbs. of steam per Noir 
GLAscow is well supplied with water from Loch Katrine, Four of the larger, one for each main engine, and one of the 

which is equally excellent both for drinking and steaming smaller size for the two auxiliary engines, were supplied by the 

purposes, so that no provision has had to be made for Mirrlees Watson Company. The condensers, which are rect- 


i: angular in plan, have thick cast-iron shells, 
is = = = ae E strengthened by a network of ribs. 
E Y ý | a | The tube plates are of rolled brass, 
Na with solid-drawn brass tubes, expanded | 
5 at one end, and packed with cotton 
" wick set up with screwed ferrules at the 
T other. The larger condenser contains 
E 2,690 of these tubes, and the smaller 
1,072 ; the water has a double circulation 
E through the nest of tubes. 
im In front of the condensers are four 
| Edwards three-throw air pumps, manu- 
[x factured by the Mirrlees Watson Company, 
E Limited, which have a very high efficiency, 
* and dispense with foot and bucket valves. 
bus Each set of pumps is run in connection 
with one of the large condensers, and is 
m capable of dealing with 60,000 lbs. of 
dE exhaust steam per hour. The arrange- 
nt sx ment for driving, as our illustration 
ied shows, is of the simplest description. A 
eh low-speed electric motor, made by Messrs. 
Mon D. Bruce Peebles & Co., is coupled up 
TUE direct to the crankshaft, and in this way | 
au all waste of power, due to transmission 
diis through a series of spur wheels or 
other speed-reducing devices, is effectively 
bes avoided. Besides this, the above arrange- 
fee - ment provides a neat and compact machine, 
| occupying a minimum of floor space. The | 
Pa ELECTAICALLY-DRIVEN FEED PUMP. pumps have 16-in. diameter buckets, with N 
. a stroke of 12 in., and the crankshaft t 
softening the water. The boilers arc | | 
id fed from two large storage tanks situated | 
ig between the two chimneys, which are | l 


ix supplied from the ordinary public water 
T These tanks, which measure 
Fe by 12 ft. by 10 ft., contain 
m is f d gallons each. The feed-water 
ia p into the boilers by five electrically- 
akeo ya pumps, made by the Mirrlecs 
Bruc E ompany, Limited, operated by 
TEN è e eebles motors and on à st T 3 
Ro driven feed y ’ e steam- 
D ie pump by G. & J. Weir 
a pum d of Glasgow. “Each of the former 
Li PS is capable of deliver; | 
2. gallons per! of delivering 8,000 
of 180 th lonr, against a boiler pressure 
poc : S. per s i i Wis 
e. pump is apnd "| in., and the Weir 
Pes gallons of Sela o delivering 16,000 
avery er E TOR 
E Same pressure, per hour against the 
E he feed pipine C 


= 
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el. o onsists of wrought— 
6 in. “4 "lied. pipes, | in., 5 in. and 
z coming ae er Duplicate mains, 
: lé pumps, feed throuch 
and filters to a central 


whic f 
3, Which again delivers either 
ö i sers to 5-i : 

n ess ) -in. rings 
E boile 8 the boilers or d | 


irect to the 


xa ess arranged so that 
araw either from the 


S Or fr 
r from the hot wells : the 


mer lso proyj P 
E Water Trad Tun d supple- 


55 ie quantity of 
5 Of a bj sults from the 
t at Pink S power Statio 


Y vi on, 1 D, such as 
set Kovide 2 is Not only necessary 
Portan Condensers dent and trust y liy 
mi nt tha , but it n 8 is Ort 1y 
Spac ry im- 
age ma utilised 8 Should be ix 
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Berg Installed advant- Us pide . 

at Pinkston Pour, anp Om 
Son PAO CONDENSER, AIR FOM, 
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WaTER-IUBE BOILER sHOwING ScorcH Furnace & SUPERHEATZR. 
runs at 150 revo- 
lutions per minute. 
The electric motor 
is connected to the 
500-volt power 
circuit. 

Besides the four 
larger air pumps, 
there is also a small 
pump for the 
auxiliary condenser, 
11 in. diameter x 


10 in. stroke, of 
similar design to 
those described 


above. This set can 
deal with 24,000 
lbs. of exhaust 


steam per hour, 
and, like the larger 
Size, its motor 


runs at a speed of 
150 revolutions per 
minute. 

The main exhaust 
pipe is a riveted 
mild steel pipe, 40 
in. diameter, which 
connects direct to 
the atmosphere. 

The exhaust 
branches from the engines are 27 in. and 30 in. 
in diameter respectively, of cast-iron, and are arranged 
to deliver either direct to the atmospheric exhaust 
or to the surface condensers. Cast-iron expansion joints are 
provided in the 40 in. main, and Webster's oil separators 
are fitted in the 27 in. and 30 in. mains, as well as auto- 
matic relief valves. 

A separate centrifugal circulating pump is provided for 
each of the condensers; the larger ones have a delivery of 
240,000 gallons per hour, while the small one connected 
with tbe auxiliary condenser delivers 96,000 gallons per 
hour. Each of these has a separate suction pipe from the 
canal; the pipes are of cast-iron, 15 in. in diameter for the 
main condenser&, and 10 in. for the auxiliary condenser. 
The discharge pipes are also of cast-iron, and connect from 
each condenser to a main running back to the canal. 

These pumps were supplied by Messrs. Mavor & Coulson, 
Limited, and are direct coupled to enclosed motors of their 
own manufacture. 

Before passing on to the electrical plant, we should men- 
tion that the railway wagons which bring coal to the station 
dre handled by an electric crane, supplied by Messrs. J. 
Carrick & Sons. This crane, of which we give an illustra- 
tion, is electrically operated by means of four Westing- 
house traction motors—two of 35 H.P. for travelling, with 
series parallel controller; one of 35 MH. P. for lifting, and one 
of 10 m.p. for swinging, the latter having worm and wheel 
reduction gear. The crane has a lifting power of 10 tons, 
and is uscd for tilting up one end of a wagon so as to tip 


EXTERIOR OF POWER 


the coal into the receiving hopper, 
apparatus is 25 tons. 

The four main generators supplied by the British 
Thomson-Houston Company, Limited, are of the three- 
phase “ A. T. B. 40 " type, each rated at 2,500 kw. at 6,500 
volts, 25 cycles per second. 

The armature is stationary, and the frame (of cast-steel) 
is arranged for moving sideways along the shaft. The arma- 
ture core is built up of sheet-iron punchings of high per- 
meability and low hysteresis, with rectangular slots in their 
inner circumference. Ventilating spaces are left in the core 
to allow a free circulation of air through it and round the 
windings. The armature winding consists of separate coils, 
formed and insulated before assembling, and is star con- 
nected, with two circuits per phase ; it comprises 120 coils, 
each coil having 18 turns. The conductor consists of 
pressed cable, 485 in. x 235 in. in section, triple cotton- 
covered. The coils are held in the slots by wooden wedges, 
and are protected from mechanical injury by a cast-iron 
shield fastened to the frame, which shield also encloses and 
protects the oon- 
nections from coil 
to coil, 

The 40 pole- 
pieces of the revolv- 
ing field are built 
up of high perme- 
ability sheet-iron, 
securely fastened to 
the steel ring of 
the revolving field. 
The winding con- 
sists of 40 coils 
connected in series, 
and designed for 
an excitation volt- 
age of 100 volts. 
Each coil has 43 
turns of copper 
strip, measuring 
17 in. x 12 in, 
wound on edge. 

The normal ex- 
citation of the field 
with full non-in- 
ductive load re- 
quires approxi- 
mately 250 amperes 
at a pressure of 100 
volts. The rise in 


The weight of the whole 


ELECTRIC CRANE FOR HANDLING COAL. 
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temperature after a 12 hours’ run is not to be same in all respects as that of the larger machines described 
greater than 30° C. in any part of the generator when above. C 

measured by thermometer, and the machine is capable of The fields are shunt wound for a pressure of 100 volta no 
load and full load. The overload and 
temperature specifications are also the same as 
those detailed above. 

The switchboards at the power station 
were all supplied by the British Westing- 
house Company, and, as might be sup- 
posed, are very extensive. The main 
switchboard, which consists of 34 panels, 
is mounted on a gallery; the feeder 
switch gear is placed behind the main 
board, in what is practically a separate 
room. An auxiliary switchboard is placed 
in the engine room floor level, beneath the 
main switchboard gallery, and contains 
apparatus for the control of the auxiliary 
direct-current generators, for 12 feeders, and 
for 18 power circuits for the works, as well as 
a panel for the station lighting. This 
board, of which we give a view, is used 
for controlling the light night load. Each 
of the panels for the auxiliary generators is 
equipped with two  1,200-ampere main 
switches, a double - pole field switch, field 
ammeter and rheostat, an automatic maximum 
current circuit breaker, and voltmeter plug 
connections, | | 
| SIDE AND END ELEVATIONS OF ALTERNATOR. Four panels are provided for the night 
n load feeders, each equipped with three 
^ circuit breakers, three  ammeters, and 


carrying 25 per cent. overload for two hours, or 50 per cent. three single pole two-way switches. From these 
overload for 15 minutes, without injury. panels 12 feeders run to the different depots. 
j The direct current auxiliary generators 
i are of the M.P. 10-pole type, each rated 


at 600 Kw. at 500 to 600 volts. 

The generators are suitable for operation as 
shunt machines at 500 volts no load and full 
load, and as compound machines at 500 volts 
no load and 600 volts full load, and are 
mounted directly upon the engine shafts. 

The fields are circular, of cast-iron, 
with 10 inwardly projecting removable 
poles of high-grade cast-steel. The field 
coils are wound separately on malleable iron 
spools, and are well insulated with veneer 
board and oiled cotton. 

The armature is of the iron-clad slotted- 
core type, wound with copper bars, laid in 
slots and insulated from the armature 
core by meaus of alternate layers of oiled 
linen and paper. The punchings are keyed 
in the cast-iron spider in such a way that 
no bolts pass through the core. The end 
connections are of the barrel type, and are 
supported by and bound down upon extensions 
of the armature spider. The construction 
affords good mechanical protection and 
minimises the liability of damage from 
dust and oil. 

The commutator is supported on an 
extension of the armature spider, so that 
it is integral with the armature, The bars 
are of hard-drawn copper, insulated from each 
other and from the spider by means of the 
best quality of sheet mica. 

After 24 hours’ run at rated load the 
temperature of armature and field coils, as 
measured by thermometer, is not to be more 
than 30° C., and the commutator not more 
than 45? C., above the surrounding atmos- 
phere, the latter being assumed to be 25° C. 
The machine will carry an overload of 
25 per cent, for one hour without movement E, fue 
of the brushes or appreciable sparking, and . 79 
50 per cent. overload temporarily without 

aung over or injurious sparking, 

he exciters are of the M. P. six-pole 
type, each giving 50 Kw. at 300 revolutions per minute There are also three panels for the station power circuits. 
at 100 volts. Their construction is practically tLe (To be continued.) 
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GLASGOW CORPORATION TELEPHONES. 


ALTHOUGH this system has been in operation since the 
end of March, the formal inauguration did not take place 
till Thursday last week. The Lord Provost (Samuel Chis- 
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the switchboard in the hall below. For this purpose the 
wires are bunched into a flat strip about 1} in. x $ in. for 
convenience in wiring the building, paraffined cotton bein 
here used as the insulation. In the switch room the 
wires come down the wall and under the floor to the 
switch table containing the plug holes. 

The switchboard here differs from any 
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other that has yet been made, in so far 
that the wires are brought along each 
side, under wood planking, the benefit 
being that every wire is visible on raising 
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a plank of the floor, this forming a 
* ^ much better arrangement than the old 
A r system, where the wires were all bunched 
= = | 2 * in the centre of the switchboard. The 
switchboard is at present being built to 
accommodate 10,000 subscribers, but space 
has been taken for 20,000, and the 
buildings are leased for 28 years. Every 
operator can control the 10,000 subscribers 
by simply stretching her arm either to 
the left or right. To accomplish this, 
every subscriber is multipled, and the 
switchboard is double sided, the operators 
being seated at each side. The inter- 
connecting plugs are suitably coloured 
in pairs, and hang counter-poised above 
the table containing the sockets to which 
the subscribers’ wires are fixed. These 
Sockets are so arranged in rectangles that an operator 
can at a glance place the two numbers in communication 


with one another by plugging each socket with one of the 
plugs referred to. 
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GLASGOW Tramways: VIEW OF CONVEYORS OVER THE BOILER Hocsr. 


holm, Esq., LL.D.) declared the Exchange open in the pre- 
sence of a distinguished company, among them being the 
Rt. Hon. R. W. Hanbury, who later in the day received tae 
honour of the freedom of the city. 

There are now 1,174 subscribers con- 
nected out of a list of 5,100, and the 
remainder are being connected at the rate 
of 25 to 30 per day. The ultimate area 
to be served extends to some 140 square 
miles, and includes Clydebank, Govan, 
Partick, Kirkintilloch and Kilsyth. Up 
to date 52 miles of trenches and 77 miles 
of piping have been laid, all the conductors 
being underground. The cables consist of 
from 8 to 312 pairs of wires, No. 22 
S. W. G., paper insulated to reduce the 
inductive capacity, and surrounded by a 
stout lead outside tube, this lead being 
protected by the trenches and cast-iron 
pipes referred to. In all some 16,500 
‘miles of single wire have now been laid. 
Manholes, similar to the type adopted 
for electric light mains, are placed at 
convenient distances. For  cross-con- 
necting, or where a pair of wires requires 
to be taken from one cable to another, a 
cast-iron water-tight aad air-tight dis- 
tributing box is used, the lead casing of 
the cables being sweated to gun-metal 
‘glands already secured to the boxes so 
as to ensure perfect air-tightness. From 
the street the cables are brought up the 
wall to a test room on the fifth floor of 
the exchange. Each wire is here con- 
nected to a teat jack, which forms a ready 
means of showing whether any fault 
occurring is outside or inside the exchange 
building. 

The test jack carries double carbon 
lightning arresters on each subscriber'8 
pair of wires, and forms an easy means 
of changing connections if the subscriber's 5 um 
number is for any reason changed. In F s 
this room also are fixed fuses on each 
wire to blow at two-thirds of an ampere, 
should any wire come in contact with a lighting or traction 
wire, The subscriber’s end is protected in the same way. 
Before every new wire is connected up it must be tested, 
this being done by means of Lord Kelvin’s reflecting 
galvanometer. 

From the test room the wires are led under the floor to 
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Guascow TRAMwA YS: SWITCHBOARD FOR AUXILIARY GENERATORS. 
: Fach rectangle contains 100 socket holes or subscribers 
ends, and the number of that 100— say, 12, if the subscriber s 
number was anything between 1,200 and 1,299, or 15 if it 
was between 1,300 and 1,599—is engraved in large white 
numerals on the black ebonite base, so as to embrace the 
100 plug holes or sockets. 
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The system is most compact, and overhearing conversation 
is impossible. 

When complete, every operator will control 40 subscribers, 
but this number can be reduced or increased at the will -of 
the chief operator, who controls the call wire board situated 
in a corner of the switch room. | 

The bells are worked by means of a small magneto 
generator driven by motor off the electricity mains, the 
whole service being worked on the call system; the 
operators’ keys are handy— about the height of the head. 

Between the test room and switchboard some 310 miles of 
wire have already been used, and there are some 1,000 
soldered joints. | 

None of the lead-covered cables exceed 3 in. diameter. 
The cables are kept dry by means of compressed air at about 
20 lbs. per square inch pressure, and it is intended to fit 


G.E.C. WALL-TELEPHONE. 


pressure gauges to all the cables entering the exchange to 
indicate any leak or fall in pressure due to a puncture in the 
lead casing or other cause. The loose ends at the exchange 
end are sealed in the test room. 

So far the service has given every satisfaction, but it must 
be remembered the service has been free since April last. 

The authorities have still adhered to the idea that exchanges 
should be as near the sky as possible—why, we cannot tell. 
Perhaps the cheaper rent of a top storey accounts for it. 

Have the authorities given any thought to the disorgani- 
sation a fire would cause in a building of this sort, some six 
storeys in height, where a public house occupies one of the 
shops on the ground floor ? 

The opening ceremony passed off very well. The Lord 
Provost, Bailie Alexander, and Mr. Bennett, the general 
manager, were each presented, on behalf of the contractors, 
with a chased silver flower bowi by Mr. Tidd, of Messrs, 
Morris, Warden & Co., their Glasgow representatives. The 
contractors were :—For cables, the British Insulated Wire 
Company; switchboard, the Telegraph Manufacturing 
Company ; testing jack, the International Electric Company ; 
subscribers’ instruments, the Ericsson Bell Telephone Com- 
pany and the General Electric Company (1901), Limited. 
The above illustration shows the type of instrument supplied 
ly the General Electric Company. 


For much of the foregoing information we have to thank 


Mr. A. R. Bennett, the general manager, and Mr. McFie, 
his assistant. = 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 392.) 


Paarl (S.A.).—Application has been sent in to the 
Town Council by certain parties, for permission to light the town 
with electricity and to ran electric trams. 


Shipley.—The D.C. last week started its electric 
lighting installation. 


Sleaford.—The electric lighting of the streets has just 
been inaugurated. 


Spennymoor.—The erection of the buildings for the 
Northern Counties Electricity Supply Company's electricity works 
has been commenced 


Sunderland.—The E.L. Committee has determined to 
put the surplus of last half-year, total £1,257, to form a reserve 
fund. The Committee is going to ask the L.G.B. for sanction to 
borrow a further £30,000 for extensions of the two generating 
Stations, and of the mains. 


West Bromwich.—The T.C. has decided to charge for 
electricity for lighting on the maximum demand system at 44d. and 
14d. per unit, and for power at 1d. per unit. 


Wimbledon.—The adoption of the maximum demand 
system by the U.D.C. has resulted in an average reduction of cost 
per unit to consumers from 5'7d. to 49d. The position of the 
Council's undertaking on July 31st was as follows: Private con- 
sumers, 8 c. P. lamps, 28,228; street lamps connected, 4,448 ; street 
lamps to be connected, 180; maximum load, 370 kw. 


Windsor Castle.—It is stated that the electric generating 
plant is to be extended, to provide for lighting and power, charging 
motor cars, &c. 


ELECTRIC TRACTION NOTES. 


Birkdale (Southport).— The Electricity and Tramways 
Committee are pushing on with the electrical tramway construction 
in the district. The Committee recently resolved that the chair- 
man and accountant should proceed to London to press for a 
settlement of all matters outstanding with respect to electric lighting 
and tramways. 


Birkenhead.— The Tramways Committee have decided to 
double parts of their new electric car tracks, and are seeking power 
to borrow two sums of £2,423 and £6,570 to enable them to 
out the work. 

A short stoppage was occasioned on the Argyle Street south 
route, on Friday night, by a trolley wheel falling from the arm, and 
being lost in the darkness in a field by the road-side. 


Central London Railway.—There was a stoppage of 
the system for about three-quarters of an hour last Monday after- 
noon. The daily press has ascertained that attempts to stop smoke 
nuisance at the generating station necessitated a change of coals, 
Midlands being abandoned and Monmouth substituted, and the 
alteration had been made that morning. It is stated that the 
trouble was not altogether due to any inferiority of the fuel, but 
more to the fact that the coal had never been used in the furnaces 
before. To obtain the full heat efficiency from the new material 
was, however, merely a matter of education, and a similar mishap 
need never be expected to occur again. The company are about to 
increase their boiler plant at the works. 


Cleckheaton.—The British Electric Traction Company 
are to construct and work a tramway through Cleckheaton, having a 
length of 2 miles, 600 yards, power being supplied by the District 
Council. 


Doncaster.—The tramway scheme is making progress, 
the laying of the tramway having been commenced at Hexthorpe. 
The electrical works have cost £45,000, and the tramway scheme 
(trolley) will cost £75,000, without the plant. It is hoped that the first 
section will be opened in January. There will be about 7 miles 
of street track. Fifteen cars have been ordered from Messrs. Dick, 
Kerr & Co.; the tramway cables are being made by the Callender 
Company, Limited. The rails are coming from Belgium; they 
weigh 95 lbs. per yard, and are 60 ft. long. Most of the track is 
single, with loops. The whole system may be completed about the 
end of July next year. The Corporation have just decided to make 
a reduction in the charges for electricity, which is to be carried out 
on the Wright maximum demand system, charging the consumer 
at the rate of 5d. per unit for the first hour of maximum demand, 
44d. for the second, and 3d. for everything after, the charge for 
power being reduced from 3d. to 2d. on the uniform rate. 


Wimbledon.—The scheme of the L. U. T. to construct 
electrical light railways from the termination of its authorised lines 
at Kingston, along Coombe Road, through Raynes Park, Worple 
Road, over Wimbledon railway bridge, and thence through Merton 
to the London County Council’s boundary at Tooting, and also a 
section connecting New Malden to Sutton and Carghalton vid 
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Merton and Wimbledon, was discussed at the meeting of the 
Wimbledon U.D.C. on the 28th ult. The comprehensive scheme 
referred to is for 38 miles of line, of which only two miles affect 
Wimbledon. The discussion of the matter provoked a very lively 
debate, but ultimately a resolution was passed favouring the 
Bcheme. 

RUnAL Surrey.—The details of the LU. T. scheme for extensions 
to Epsom and district have been ascertained by a representative of 
the Surrey Ilerulil, who was told by Mr. Clifton Robinson that his 
company were determined, in course of time, to extend their system 
of electric traction into the whole of Surrey, both Metropolitan and 
rural, aud he exhibited a map which showed that the company have 
already prepared plans relating not only to Epsom and Leatherhead, 
but also to Ashtead, Ewell, Cheam, Sutton, Carshalton, Hackbridge, 
and Mitcham. Starting from Leatherhead, the proposed line passes 
along the main road to Ashtead and into Epsom High Street. 
Thence the line goes to E well, North Cheam, Morden and Merton. 
From E well there will be a branch through Sutton and Carshalton 
to Croydon, and another branch goes from Carshalton through 
Hackbridge, Beddington Corner and Mitcham to Singlegate, where 
it will join the proposed line from Kingston and Malder through 
Wimbledon. It is also proposed to extend the line at Surbiton 
through Tolworth to Ewell and Epsom. Although it would be 
possible to drive the whole of these suggested lines with current 
generated at the central station at Chiswick, it is probable, should 
the necessary powers be obtained, that a generating station will be 
established at some convenient spot in Surrey. The leading 
residents of Epsom have expressed themselves very strongly against 
ihe introduction of any tramways into their district. 


'France.—1l,a Compagnie des Tramways Mecaniques des 
Environs de Paris has just completed and opened for traflie a new 
electric tramway between Pierretitte, Asni¢res, Courbevoie, Puteaux, 
Suresnes and St. Cloud. The line, which is about 20 kilometres 
long, is on the overhead conductor system. 


Great Northern and City Railway,—In our“ Notes" 
last week describing the Great Northern and City Railway the 
length of the journey was given as seven miles. This is the length 


of the round trip, the length of the single journey being three and 
a half miles. 


Isle of Man.— Though lower fares have been iu opera- 
tion on the Isle of Man Tramways during the present season, the 
receipts are said to have exceeded those of last year by £3,000. 


Leyton.—The U.D.C. is considering whether to buy up 


the Leytonstone section of the North Metropolitan Tramway Com- 
pany's system. 


Plymouth.—An accident of a somewhat unusual 
character occurred here last week. The high wind blew down a 
tree which fell across the trolley wires. The service was thrown 
out for half an hour. 


South Staffordshire,—On Saturday last the ceremony of 
inaugurating extensions of the British Electric Traction Company's 
svstem in South Staffordshire, took place at Kinver, near Stour- 
bridge. Mr. Garcke stated that nearly a million aud a balf bad 
been spent upon the lines iu the district. Twenty-four local 
authorities had to be dealt witb, and of these only three or four 
were holding out against them, Wolverhampton being the chief. 


Liverpool.—The controversy over the management of 
the Liverpool electric tramways has broadened, and has become, 
for the time, the subject of prime importance 1n thecity. This has 
been partly brought about by the peremptory dismissal of Mr. P. 
Mccullough, manager at the Lambeth Road car manufactory of the 
Liverpool Corporation, under suspicion of baving given information 
of the working of the tramways to Councillor Thomas Utley, who 
first criticised the Cemmittee’s management in the columns of the 
local press. Mr. McCullough bas denied, both to the deputy- 
chairman of the Tramways Committee, and through the Press, that 
he gave such information to Mr. Utley, and Mr. Utley bas also stated 
that Mr. McCullough did not give him any of the information on 
the points on which his own charges against the Tramways Com- 
mittee were based. Local interest in the subject was intensified by 
the dismissal of Mr. McCullough, and an animated correspondence is 
taking place in the columns of Liverpool papers. Mr. McCullough 
has issued a full statement of his case to the Press. In the state- 
ment, he speaks of having had to report unfavorrably on work done 
and materials supplied for the department, and of being 
questioned by a member of the Tramways Committee as to why he 
bad done this. He further states that he had constantly reported 
since August of last year, that the wheels being supplied were 
unsatisfactory ; the record for 1900 being only 10,000 miles, and for 
the first seven months of this year, the life being about 7,000, whereas 
he bad pointed out the necessity of purchasing Wheels under 
a guarantee as other cities did, of 25,000 miles, for less 
money than the price tbe Committee were paying. Notwithstand- 
ing his report, further coutracts had been entered iuto with the 
same firm for further supplies without receiving quotations or 
obtaining any guarantees of mileage. Speaking of brake blocks, 
Mr. McCullough states that on taking up his duties in July last, 
he found the life of brake blocks was three to four weeks. He 
accordingly had drawings made of a type of block he had used in 
Toronto, which had a life of 20 weeks, and suggested that a 
trial order should be placed with a Toronto firm and also with the 


Miller Company, of Edinburgh, who were supplying wheels for the 
Liverpool cars, in order to make a comparison before adopting a 
standard shoe for Liverpool The result bad been that the 
Canadian shoe lasted 12 to 14 weeks against three or four wecks of 
the old shoe. 

One of the chief critics of the Committee has written a further 
exhaustive letter on the construction and working of the electric 
car system. He states that he did not seek to cast the slightest 
reflection on the contractors for the overhead work (Messrs. R. W. 
Blackwell & Co.), knowing that this must have been executed to the 
requirements of, and iu accordance with, the specifications prepared 
by the city engineer, and approved by the Tramways Committee, 
where responsibility must lie. "This critic, however, maintains that 
the span wires fixed to the walls by rosettes have been, and are now, 
being removed by the dozen, and that the trolley wire used in 
Liverpool wil uot stand a strain exceeding 3 tons, whereas the 
Sheffield Corporation and the Dublin Tramways Company use wire 
with at lcast twice this breaking strain; also, that the wire is 
stretching, and that in some parts it has had to be tightened. 
Councilor Utley has written speaking in high terms of Mr. 
McCullough, and stating that the ratepayers will be wise in not 
allowing a man of his ability and experience to be summarily dis- 
missed in the manner in which he has been. 

At Wednesday meeting of the Council, Mr. Higginbottom, M. P., 
moved that the sum of £300,000, authorised by the L. G. B. to be 
borrowed for electricity purposes, be placed at the committee's 
disposal. Mr. Utley moved an amendment that the recommenda- 
tion be postponed until a statement showing the receipts and 
expenditure for the past six months had been submitted. After 
some discussion, 20 voted for the amendment, and 57 against it. 


Llandudno.—The expenses incurred in connection with 
the proposed Colwyn Bay and Llandudno electric tramway scheme 
have, it is said, already swallowed up nearly £17,000, and the work 
of construction bas not yet begun. The light railway company 
have submitted their final agreement to the D.C., and it has been 


referred to a joint couimittee of the Electric Lighting and Gas 
Committees. 


Manchester.—A collision took place in Rochdale Road, 
Manchester, on Saturday morning, between one of the new electric 
cars and a locomotive which was crossing the road into the Corpora- 


tion gasworks. The driver of the electric car narrowly escaped 
with his life. l 


Melbourne (Victoria).—A Committee of the Legislative 
Councilrecently reported to that body on electric tractionon railways. 
The report stated that inquiries led to the conclusion that electricity 
as a motive power for railways was quite equal to steam, and that it 
appeared to be merely a question of time as to its superseding steam 
altorether. It was recommended that a trial be made on the St. 
Kilda line, the cost of supplying an installation to which would be 
£43,000. It was estimated that if this line was run by electricity, 
with double the present service and more stopping places, a saving 
of £8,000 a year could be effected. It was also recommended that 
the Collingwood line be worked by electricity. Unless this were 
done it would not be able to compete successfully against the trams, 
owing to the unpleasantness that would be caused by smoke when 
passing through the tunnels on the line. 


Nelson.—From the new generating station which the 
Corporation is now erecting, a tramcar service from Brierfield 
through Nelson to Colue, and a light railway from Nelson to 
Barrowford, are to be supplied with power. 


Nottingham.—The annual report of the Tramways 
Committee, which came before Monday's Council meeting, shows 
the progress that has been made with the conversion of the tram 
system to electric traction, and the state of the different sections 
now constructing. The report of the tramways manager (Mr. J. 
Aldsworth) states that very few accidents occurred during the year, 
none being of a serious nature, which considering the change in the 
system of traction on the Sherwood route, and that the electric cars 
are being worked almost entirely by men previously engaged on the 
horse cars, speaks well for the careful way in which the staff gene- 
rally have performed their duties and carried out the rales and 
reculations made for the safe working of the undertaking. The 
statement of accounts relating to the olectric trams shows liabilities 
amounting to £180,358 18s. 9d. The accounts for the first three 
months of the year show traffic receipts amounting to £4,753 
128. 4d., and advertisements on cars £57. The expenditure 
amounted to & 2,288 5s. 9d., aud included £650 178. 9d. for electrical 
energy: (power and lighting); £1,074 7s. traffic expenses; £156 
7s. 10d. maintenance and renewals, and £301 8s. 1d for arc lamps 
on route of tramway. The net revenue account shows: — To pro- 
portion of expenses of issue of 3 per cent. redeemable stock, £359 
7s. 7d.; interest on consolidated stock, £4,846 3s. By balance 
brought from revenue account, £2,522 68. 7d.; balance carried to 
balance-sheet, £2,683 4s. The Tramways Committee also presented 
a report as to obtaining additional powers for the extension of the 
electric tramways. ‘They recommended the Council to obtain Par- 
liamentary powers to enable the Committee to reconstruct the 
Forest Road line, and to construct six additional lines connecting 
those for which the necessary powers have already been obtained. 


Stalybridge and District.—The joint board of the 
Stalybridge, Dukinfield, Mossley and Hyde authorities is about to 


make an immediate commencement with 30 miles of single line 
through those districts. 
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Sunderland and Houghton,—All the technical arrange- 
ments for the Sunderland District and Houghton-le-Spring Tram- 
ways Company have now been completed, and arrangements have 
been made for thé local authorities to apply for powers to extend 
the line through the Washington district. Messrs. Dick, Kerr and 
Co. have obtained the contract for the first part, and the consulting 
engineers arc Messrs. Handcock & Dykes, in collaboration with 
Messrs. D. Balfour & Son, both of London and Newcastle. 


West Riding.—The first board meeting of the West 
Riding Tramways and Electricity Supply Company, which will 
supply electric lighting and power for an area of about 40 square 
miles, and work a system of tramways about 12 miles in length, 
was held on Thursday last week. Among other business transacted, 
Messrs. Handcock & Dykes were appointed consulting electrical and 
mechanical engineers, with Messrs. Le Maitre & Parker to 
collaborate with them locally for the construction of the track aud 
road improvements. Major Tulloch, C. B., R. E., late of the Local 
Government Board, was also appointed general advisory engineer. 


TELEGRAPH AND TELEPHONE NOTES. 


Accrington "'elephones.—The T.C. is to inquire re 
telephony with a view to its adoption for the Accrington. and 
Blackburn district. 


Barnsley Telephones, —The borough electrical engineer 


is to report on municipal telephones. 


Cape Colony Telegraph Imports.—According to the 
Official Statistical Register of the trade of Cape Colony the value 
ofthe telegraph material imported last year into the Colony from 
the United Kingdom was £13,156. 


Halifax Telephones.—The Chamber of Commerce 
circularised the 954 subscribers to the National Telephone Company 
in the Halifax area asking their views as to municipal telephones. 
324 replies were received; 160 approve the suggestion, 98 on 
conditions, and 55 disapprove. A motion came before the Chamber 
last week urging the Corporation to obtain telephone powers, but 
this was negatived by 11 votes to 3. 


Manchester Telephones.—The Special Committee on 
Municipal Telephones, in its report to the Manchester City Council, 
states that the draft scheme for the formation of a joint board 
prepared by the Town Clerk of Salford is practicable. The 
scheme will be discussed at a conference to be held early in 
September. 


Melbourne Telephone Service.—We read in the 
Melbourne Aye of July 31st, that the committee of electrical experts 
appointed to consider tbe question of ‘‘standardising” the telephone 
and telegraph systems of the Commonwealth has practically finished 
its work. Tbe committee, after inspecting the systems in operation 
in Qaeensland, New South Wales and Victoria, has for the past three 
or four weeks been holdiny sittings in Adelaide. A report, embody- 
ing the conclusions of the committee, has been drawn up. In 
regard to the telephone system, the committee bas practically 
condemned the iostrument at present in use in Melbourne, and has 
recommended for general use throughout the States the telephone 
in use in Sydney. ‘The iastruments used in Queensland and South 
Australia have been approved of, although not regarded as so 
perfect as the other. The committee has also agreed on the urgent 
necessity of refurming the Melbourne telephone system by placing 
the wires underground. The report will shortly be in the hands of 
the Postmaster-General. 


Postal Telegraph Employés,— The first official event 
of the Trades Union Congress was a mass meeting of Postal and 
Telegraph employés. The chair was taken by Mr. Brynmor Jones, 
M.P., who was supported by Sir George Newnes, Bart., M P., Mr. 
R. Bell, M. P., Mr. H. Atherley Jones, M. P., Mr. Ben Pickard, 
M. P., Mr. W. C Steadman, L. C. C., and Messrs. Edmond Browne, 
K. C., W. E Clery, W. B. Cheeseman, (€. H. Garland, and many 
others. The meeting was an exceptionally large and crowded oue, 
and took place at the Hotel Metropole, Swansea. The chairman, 
in his opening remarks, drew attention to the vast development of 
the Post Office during the last century. It was an organisation of 
a highly centralised character, and in order to eusure efficient 
working it was absolutely necessary that each unit of the system 
should be contented. Mr. C. H. Garland moved a resolution asking 
for the appointment of a Parliamentary Committec to investigate 
the present untatisfactory state of the service. They wanted, in 
effect, a Board of Arbitration of the nature of those the present 


Government bad scught to encourage by the passage of the Con-. 


ciliation Act of 1896. Mr. Gardiner, of the Postmen's Federation, 
seconded, and the resolution was supported by all the M. P.'s 
present. Miss Gertrude Tuckwell delivered a spirited address to 
the ladies, in which she persuaded them to assist the men in their 
struggle. A further resolution in favour of the recoguition of the 
service organisations, aud the granting of full civil rights to Post 
Office servauts, was proposed by Mr. C. E. Hall, aud passed. The 
posta] employés occupy a very prominent place among the Congress 
delegates this year, and have a voting power of 35,000, but their 
especial business will not be reached until the end of the week. 


« 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED., REPAIRED, 

Latakia-Cyprus .. va a " T .. June 20, 1899 T 
Para-Maranham es es - n .. March 1, 1900 .. i as 
Basscterre-Les Saintes ee zs aie .. June 29,1901 .. T 
Nase-Keelung (Formosa) ..  ..  .. .. Aug. 2, 1901 .. Aug. 28, 1901 
Cadiz-Teneritfe ., acè T i E ,. Aug. 6, 190L a ac 
Bis-ao-Bolama .. T Vx 908 ae .. Aug. 16, 1901 
Trinidad-Demerara . ee " m .. Aug. 26, 1901 

LANDLINES :— 
“ Via Hanekin " on Persian territor E .. Feb. 21, 1900 
Pekin-Kalgan  .. as vs os Vis .. June 14. 1900 
Maimatchin-Kalgan .. x " ane .. June 30, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 

T towns of Venezuola .. Oct. 81, 19000 "m 
Moulmnein-Bangkok  .. vi Ee ae .. Aug. 30,1901 .. Sept. 2, 101 


Telephones in Fortresses.—The Daily Telegraph says 
that the military authorities have under consideration the provision 
and training of a proportion of non-commissioned oflicers and men 
as telephoue operators, for duty in fortresses and defended ports on 
a mobilisation for home defence. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—September 18th. The Corpora- 
tion wants tenders for surface condenser with pump. See “ Otlicial 
Notices " to-day. 


Batley.— September 14th. The Corporation is adver- 
tising for tenders for all materials for the permanent way of 34 
miles of electric tramway in the borough. 


. Blackpool.—Tenders for 30 arc lamps, switches, &e., 
for rectified current, for the Corporation. See Official Notices“ 
to-day. š 


Bournemouth. — September 16th. The Town Council 
wants tenders for tramway rails, permanent way construction and 
rail bonding, and paving. See Official Notices“ August 23rd. 


Bournemouth,—Neptember 17th. The Town Council 
wants tenders for steel rails, permanent way construction on the 
conduit system, ploughs, &c., and paving. See Official Notices“ 
August JOth. 


Doneaster,—^eptember 14th. The Corporation invites 
tenders for tramway poles and overhead construction. See“ Oficial 
Notices" August 30th. 


Dundee. — September 14th. The T. C. invites tenders 
for overhead equipment for new tramway routes. See Official 
Notices " August 23rd. 


Edinburgh, —September 9th. For the electric. lighting 
installation for the second portion of the Colinton Mains Fever 
Hospital (800 points), for the Corporation. See “ Official Notices 
August 9th. 


Exypt.—September 15th. According to the Board of 
Trade Journal the Local Committee at Fayoum have decided to. 
instal thé electric light in the town. Persons wishing to tender can 
obtain the conditions of contract from the Minister of Public Works 
at Cairo. : i 


France.—October Ist. The French Post and Telegraph 
Authorities in Paris are inviting tenders for the supply of a multiple 
telephone table for the telephone exchange at Lille. Particulars 
may be obtained from, and particulars are to be sent to, Le Sous- 
Secretariat d'état. des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


Hammersmith,—Scptember 13th. The B.C. wants 
tenders for pipework and tanks for the electricity works. See 
" Otlieial Notices“ to-day. 

Italy. — September 9th. The authorities of the Adriatic 
Railway in Florence want teuders for the supply of a 4-ton electric 
crane for the railway station at Florence. Tenders to 
L'Administration des Chemins de Fer de l'Adriatique (Meridionaux) 
Florence, whence particulars may be obtained. 


Kingston-upon-Hull,—September 26th. The Corpora- 
tion wants tenders for two high speed three-crank 800-1.8.P. com- 
pouud engines and four Lancashire boilers. See "Official Notices“ 
August 30th. 


Kirkcaldy.—September 12th. The Corporation wants 
tenders for the supply aud erection of overhead construction for 
electric tramways. See “ Official Notices“ August 23rd. 

Kirkealdy.—sSeptember 16th. The Corporation wants 
tenders for the supply and erection of are lamp-posts, brackets, and 
switch-boxes. See Official Notices“ August 30th. 

Low estoft.— September 9th. 500-KwW. steam dynamo, 
switchboard panel, &c., for the municipal electricity works. See 
' Orficial Notices“ August 16th. 

Maidenhead.—september 23rd. Three 60- KW. steam 
dynamos, two Lancashire boilers, economiser, &c., for the Corpora- 
tion electric lighting. See Otlicial Notices“ to-day. 
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Manchester.—Neptember 14th. The Tramways Com- 


mittee wants tenders for trolley wire and overhead line materials. 
See “ Official Notices" August 30th. 


`S e 
Newport.—October 21st. Coal-handling winches, cables, 
overhead construction, electric motor car, and repair shop equip- 


ment for the Corporation tramways and power works. See Official 
Notices " to-day. 


Oldham.—September 10th. Two electric travelling 


cranes for the Greenhill electricity works. See Official Notices" 
August 16th. 


Poplar.—September 18th. The Borough Council wants 


tenders for multiple core lead-covered cables and accessories. See 
“Official Notices" August 30th. 


Russia,—September 14th. The municipal authorities of 
Erivan (Caucasia), are inviting tenders until September 14th, for 
the construction of an electric tramway, about four kilometres long, 
in the town. Tenders are to be sent to the municipal authorities of 
Erivan, whence particulars may be obtained. 


Salford. — September 14th. The Health Committee 


wants tenders for a 55-Kw. steam dynamo. See Official Notices 
August 30th. 


salford.—"eptember 20th. Lighting the new generating 
station for the Corporation See Official Notices to-day. 

Sheftield.—Neptember 30th. Boilers, motors, fans, iron 
chimneys, &c., for the electricity department. See “Official 
Notices " to-day. 

Southend-on-Sea.— September 7th. The Corporation 


wants tenders for supplying and laying electric lighting cables. See 
* Official Notices” August 23rd. 


Torquay.—September 13th. The E. L. Committee 


invites tenders for the supply of arc lamp carbons for a period of 
12 months from October 1st, 1901. See Official Notices August 
23rd. 


Whitehaven,—^"eptember 16th. The Corporation wants 


tenders for the supply of incandescent lamps for six months. See 
* Official Notices " August 30th. 


Willesden.—Economisers, boilers, piping and pumps, 


steam dynamos, battery, wiring, &c., for electricity works for the 


Willesden Infirmary. See Official Notices " to-day. 


CLOSED. 
Dundee,.—Messrs. J. M'Adam & Sons, of Aberdeen, have 


secured the contract for laying the second portion of the Fairmuir 
tramway ‘route at a cost of £12,104. 


Eastbourne.—On Monday the T. C. accepted the tender 
of Messrs. J. & A. Law for the supply and erection of 67 arc lamp- 


posts at £1,084; also that of the Gilbert Arc Lamp Company for 


double carbon lamps, burning 40 hours, and apparatus for lowering 
aud raising the lamps, at £1,147. 


Manchester.— The fact that the Electricity Committee 
of the Corporation has recommended that body to accept the 
tender of a Germanelectrical company, has caused much perturbation 
in local circles. Dr. Bishop, Chairman of the Committee, gives 
amongst other reasons that the (ierman Compauy took up all the 
specifications and that they were absolutely the lowest by £1,000 
to £2,000. Dr. Kennedy, the Corporation expert, also recom- 
mended thst the order should go toa firm that could take up the 
whole of the specifications. 


South Lancashire.— The Sonth Lancashire Electric 
Traction and Power Company have accepted the tender of Messrs. A. 
Krauss & Sons, Bristol, for the construction of about 30 miles of 
irack. 


Tyneside.—Messrs. Crompton & Co. have received the 
contract at £6,000 odd for electric lighting plant and mains for certain 
docks of thé Tyne Improvement Commissioners. 


Wrexham.—The D.C. has accepted the tender of the 


Sloan Electrical Company, London, for supplying carbons at £7 per 
1,000 pairs. 


FORTHCOMING EVENTS. 


Wednesday, September 11th to 18th.— Glasgow. Annual Congress 


of the British Association for the Advancement of 
Science. 


NOTES. 


- 


Personal.—Happily events which occurred about the 
year 1893 enlightened the public to some cxtent as to the 
real value of the all-healing appliances of the clectro-medical 


quack. It was, however, an unfortunate result of the public 


enlightenment that the legitimate practice of electro- 
therapeutics on right lines should, for a time, at any rate, be 
brought under a cloud of disfavour and even suspicion. The 


details of the matter are doubtless well within the remem- 


brance of thousands of readers of the ELECTRICAL. REVIEW. 
Among electro-medical men who suffered as a consequence 
of the imposition practised by others was Mr. H. Newman 
Lawrence, who subsequently crossed the Atlantic to try his 
fortunes in the West. It will interest many of that 
gentleman's friends to hear that he is still very comfortably 
placed in the United States, and to note his doings. He is 
not connected with the electro-medical profession, but from 
a letter recently received from him, we learn that, as the 
Rev. H. Newman Lawrence, he for some five years had 
charge of two mission churches on Staten Island. On the 


recommendation of the Bishop of New York, he lias now 


been appointed rector of a small parish in one of the prettiest 
and most fruitful countries of New York State, just 100 
miles out from New York City. Here under very happy 
circumstances he celebrates his silver wedding during the 
present month. As Mr. Lawrence scans his ELECTRICAL 
REVIEW, and goes in and out among his pastoral flock, he 


thinks over again with considerable gratitude of his 


old friends on this side of the water. 

Mr. Henry Joseph, lately with Messrs. Thomas Parker, 
Limited, has been appointed assistant engineer to the 
Harrow Electric Light and Power Company, Limited. | 

Mr. W. M. Brigg and Mr. J. B. Atherton have resigned 
their positions as directors of the British Insulated Wire 
Company, Limited. Mr. Atherton, at the unanimous 
request of the board, has agreed to remain the general 
manager of the company. 

The Pacific Cable Board has appointed Mr. Charles 


Henry Reynolds, C. I. E., late Director-General of Telegraphs 


in India, as its general manager. 

Mr. Fred Bathurst, who has recently returned from an 
extended holiday in the U.S.A., asks us to state that he is 
severing his connection with the Conduit and Insulation 
Company, Limited. For the present communications will 
find Mr. Bathurst at 6, Loudoun Road, St. John's Wood, 
N.W. As soon as his future plans are matured, we may 
expect to find him during the approaching season actively 
pushing further developments iu the electrical business. 

Mr. Stephen E. Bastow was recently presented with a 
handsome solid silver tea service by the staff of the Barnsley 
Corporation electricity works, on the occasion of his mar- 
rage. Mr. E. <A. Barker, chief assistant, made the 
presentation. 

Mr. Edward Tracey has resigned his appointment as 
secretary of the British Insulated Wire Company, a post 
which he has held for the past 8 years. Mr. Tracey is 
shortly to sail for Australia. 

We regret to learn that Mr. R. C. Quin, of Blackpool, 
has broken down in health. He has been granted a month's 
holiday. He asked to be released from his engagement with 
the Corporation at the end of the month, but the Committee 
is anxious to retain his services until the lighting and tram- 


way extensions have been carried through. These are ex- . 


pected to take until March, 1903. 
Mr. W. Wild, of Wednesbury, has been appointed Cor- 


poration electrical engineer at Doncaster, in place of Mr. 
Prussman, who goes to Swansea. 


The Royal Observatory and Electric Disturbances. 
—The Astronomer Royal, in his report on tlie Greenwich 
Observatory, which has just been published as a Parlia- 
mentary paper, states (says the (lobe) that the question of 
the possible effect of disturbances from electric railways ou 
the magnetic work carried on at the Royal Observatory has 
required very careful consideration in regard to the con- 
ditions under which electric traction may be used without 
injuriously affecting the magnetic records. The London 
County Council propose to adopt for their electrical tram- 
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ways in the neighbourhood of the Observatory a satisfactory 
system of well insulated returns, and there is reason to hope 
that their example will be followed in the case of another 
tramway in the neighbourhood, belonging to the South- 
Eastern Metropolitan Tramways Company, these two tram- 
ways being those which would most seriously threaten the 
magnetic work. In the case of other tramways for which 
electric traction is proposed, it is hoped that regulations will 
be laid down by the Board of Trade to secure adequate pro- 
tection for the magnetic work at Greenwich, which has now 
been carried on continuously on the same general system for 
a period of 60 years, and which could not be transferred to 
another site. It may be remarked that the French Magnetic 
Observatory at St. Maur is in much the same position as 
Greenwich in respect, to electric tramways, and recently M. 
Moureaux, in charge of that Observatory, has found that 
copper dampers ” (such as have been in use at Greenwich 
for 60 years, but had not previously been applied to the 
magnets at St. Maur) reduce the vibratory disturbances from 
electric tramways to about one-tenth of their amount. This 
was recently verified at Greenwich by the converse pro- 
cess of removing the copper dampers " which are in regular 
use with the declination and horizontal force magnets, when 
it was found that the disturbances from existing electric 
railways were increased to about 10 times their usual amount. 
It is proposed to apply a“ damper to the vertical force 
magnet, the need for which has not hitherto been felt, and 
it is possible that the “dampers” for the other two magnets 
may be improved by the use of copper of much higher 
conductivity than was obtainable when they were made 60 
years ago. 


The Water-tube Boiler Explosions at Sardinia 
Street.—The report of a Board of Trade investigation into 
two explosions of boilers at the works of the Metropolitan 
Electric Supply Company, Limited, Sardinia Street, 
Lincoln's Inn Fields, has been issued, and is abstracted in 
the Times. The first explosion occurred on November 17th, 
1900, and a fireman received such serious injuries that he 
died from their effect next day. The boiler was of the 
water-tube type, 18 ft. 6 in. long, 8 ft. 6 in. wide, and 
14 ft. high, and was made by Messrs. Babcock & Wilcox, 
Limited, of London and Glasgow,in 1889. It was 11 years 
old, had been repaired at various dates, and had been 
examined periodically. Mr. Howard Smith and Mr. J. H. 
Hallett, the Commissioners, find that the explosion was 
caused by a tube having become so weakened by overheating 
a8 to be unable to resist the steam pressure, and *this over- 
heating was caused by an accumulation of deposit in the 
tube, which prevented the proper circulation of water 
through the tube; that the iron used in the construction of 
the tube was of good quality, and that it was properly 
welded. They also think that the boiler ought to have been 
cleaned out at more frequent intervals, and that it was not 
periodically tested by hydraulic pressure for the purpose of 


examination, Such test as it was subjected to after repairs. 


had been executed was not sufficient. Proper and sufficient 
measures were not taken to ensure that the boiler was being 
Worked under safe conditions, inasmuch as proper and 
sufficient care was not taken to see that it was provided with 
suitable feed water, which in this case was supplied by the 
New River Water Company, and properly cleaned, having 
regard to the feed water that was used. The Commissioners 
have also formed the opinion that this type of boiler cannot 
he safely used unless great care is taken that the water 


should be as free as possible from solid matter. They are 


of opinion that the New River Company's water is quite 
unfit to be used in its natural state. The water, if better 
could not have been found, should have been treated by filtra- 
tion and otherwise so as to free it from solid matter before 
it was introduced into the boiler. In one sense, there was 
neglect on the part of Mr. Reginald R. Todd, the chief 
engineer, and Mr. William E. Spencer, superintendent 
engineer, probably greater on the part of the former as 
being the head, masmuch as there was an act of omission on 
their part in not taking steps to purify the feed water before 
it was introduced into the boiler. But the Commissioners 
do not think that the explosion was caused by blamable 
hegligence on their part. The explosion was not caused, 
therefore, in the sense they had indicated by the neglect of 


Mr. Todd or of Mr. Spencer, and it follows, therefore, that 
no responsibility attached to the Electric Supply Company. 
The second explosion occurred on January 8th, 1901, and a 
fireman died owing to his injuries, The boiler in this case 
also was made by Messrs. Babcock & Wilcox, in 1890. It 
was ten years old, and had been repaired at different times. 
The Commissioners find that the explosion was caused by 
the tube having become overheated, and thereby so reduced 
in strength as to be unable to resist the working pressure of 
150 lbs. per sq. in. This overheating resulted from an 
accumulation of sedimentary deposit in the tube, which 
impaired the circulation of water through it, and the boilers 
were not cleaned sufficiently frequently. Mr. Todd and 
Mr. Spencer are exonerated from blame also in this case, 
and the company are not held responsible for the explosion. 


The Engineering Congress.—On Monday night Dr. 
Caird, LI. D., presided over the banquet to which the executive 
committee entertained 300 guests, to inaugurate the proceed- 
ings of the International Congress. The loyal toasts having 


been honoured, the Earl of Glasgow proposed * Foreign 


Governments," and Mons, B. Fontaine, M. J. Troost and 
Commendatore Breen replied for France, Belgium, and 
Italy, respectively. From an electrical point of view, the 
speech of Commendatore Breen was of interest. He said 
that Italy, from an industrial point of view, lad laboured, 
and still laboured, under the great disadvantage of an almost 
complete absence of coal, but the use of steam was being 
rapidly superseded. ‘The people had discovered that in their 
streams, rivers and lakes, they had an immense motive 
power sufficient to enable them to be almost entirely inde- 
pendent of coal. The potential quantity of the electric 
power was variously estimated at from 2,500,000 to 
5,000,000 H.P., which would be equivalent to an annual 
consumption of from £25,000,000 to £50,000,000 sterling 
worth of coal. In all large towns electricity was being 
used for lighting, motor, and traction purposes, It was, 
therefore, hardly rash to prophesy that before many years the 
Italian railways and industries would be almost exclusively 
worked by electric power. 

The Lord Provost proposed ** Engineering Societies." To 
his mind engineering had a general, an educational, and a 
social aspect which was not to be overlooked. 

Herr O. Von Muller replied for Germany; Herr A. J. Brucker 
Andreae for Holland ; Colonel Huber for Switzerland ; Prof, 
H. Carhart for the United States; and Mr. M. T. Eyde, 
Christiania, for Norway. 

Prof. De Timonoff gave the toast of The International 
Engineering Congress." Mr. Mansergh responded. He 
said that the whole idea of the Congress and the organisation 
rested with Scotland. 

Mr. W. Foulis, president of the Institution of Engineers 
and Shipbuilders in Scotland, also replied. 


Motor Vehicle Trials.— The automobile trials promoted 
by the Automobile Club commenced at Glasgow on Monday. 
The route was to Edinburgh and back, a triangular course 
being taken, making the distance 1164 miles. About one- 
third of the cars entered for the run were of French manu- 
facture, and there were only two of American manufacture, 
the latter being steam vehicles. Edinburgh was reached after 
a run of 2 hours 28 minutes. Forty-one cars started out 
from Glasgow, and the first to return to the Exhibition was 
a 16-H.P. Panhard. A 9-H.r. Napier, however, reached the 
Glasgow milestone before it. 


The Tramways and Light. Railways Association 


Dinner.—The members of the above Association. visited . 


Glasgow on Wednesday, and the official programme was 
opened by a luncheon provided by the Corporation, under 
the presidency of the Lord Provost. Among the speakers 
were Sir C. Rivers Wilson, Mr. J. S. Raworth, and Bailies 
Anderson and Paton. The members dined at the Windsor 
Hotel in the evening, Sir C. Rivers Wilson presiding, and the 
speakers included Bailie Paton, Mr. Philip Dawson, Mr. 
John Young, and Mr. E. Garcke. - 


The Lindsay Memorial.—The memorial of James B. 
Lindsay, of wireless telegraphy fame, is to be unveiled at 
Dundee on Saturday, September 14th. 


— — 
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The Róntgen Society of the United States.—The 
annual gathering of this Society opens at Buffalo on Monday 
next, September 10th, and continues on the following day. 
The presidential address is to be delivered by Dr. “Heber 


Robarts, of St. Louis, and a good number of papers are down. 


for reading. One of these deals with “XN Ray Work in 
Great Britain” (results of a trip), by Dr. Girdwood, of 
Montreal. Others are devotcd to such subjects as diagnostic 
value of Röntgen rays, a one-minute localiser, electro- 
therapy for curing lupus, recent inventions in tubes, coils, 
&c., X ray problems, how the induction static machine can 
be excited without a separate charger, the discovery of the 
bacilli in cancer, mistakes in radiography, new electrolytic 
interrupter, light rays in tuberculosis, new development in 
Crookes's tube, X rays for cancer treatment, &c. Alto— 
gether, judging from the variety of subjects included in the 
programme, a very profitable gathering is promised. 


— — ——-— 


Stockport Trams.—(One of the new electric cars, when 
coming down a steep hill, left the rails and.ran into a house. 
The car was not overturned, but the passengers were severely 
shaken. 


Who is Helom ?—The Times has been giving an ex- 
cellent report of the proceedings at the Engineering Con- 
gress this week. One curious error has crept in—doubtless 
due to the printer—it being stated that Prof. Magnus 
Maclean read a paper on **//elom's Electric. Measuring 
Instruments." 


Appointments Vacant,—A_ superintendent of mains, 
at £250 per annum, is wanted by the Edinburgh Corpora- 
tion. Cable Jointers are required for Wolverhampton and 
West Bromwich, and an assistant engineer for Burnley. A 
shift engineer is wanted for Dundee. 


Leeds and Municipal Telephones.—On Wednesday 
the Leeds Corporation voted 21 for and 21 against the 
appointment of a committee to visit other towns to 
investigate the subject of municipal telephones. The Lord 
Mayor did not exercise his casting vote, so the matter stands 
* as vou were," 


Obituary.—Mr. Clement Sneyd Colvin, a director of the 

Eastern and Eastern Extension and Submarine Trust Cable 

'ompanies, died suddenly from a stroke of apoplexy on 
Monday night last week at Lishon. 


NEW COMPANIES REGISTERED. 


Lancashire United Electric Tramways, Limited 
(71,169) —This company was registered on-August 20th, with a 
capital of £100 in £1 shares, to construct, maintain and work any 
tramways, light railways, electrical and other railways and motors 
therefor, and to carry on the business of builders of vehicles of all 
kinds, propelled or drawn by mechauical, animal or other traction, 
producers and suppliers of electricity for the purposes of light, heat 
or power, india-rubber manufacturers, makers of, and dealers in, 
tires for cycles and other vehicles, &. The first subscribers (each 
with one share} are:—A. T. Peudry, 3, Manor Place, Hackney, 
registrar; J. Gladwin, 40, Holborn Viaduct, E.C., housekeeper; 
E. C. Parford, 40, Holborn Viaduct, E. C., secretary; D. J. Norris, 
61, Linden Street, Fitzroy Square, W., clerk; W. H. Kohler, 40, 
Holborn Viaduct, E.C., secretary; H. W. Smith, 40, Ellerdale 
Street, S E, clerk; and G. C. A. Kohler, 74, Wool Exchange, E. C., 
merchant. No initial public issue. Registered without articles of 
association. 


Lancashire and Yorkshire Electric Tramways. 
Limited (71,168).—This company was registered on August 20th, 
with a capital of £100 in £1 shares, to construct, maintain and work 
any tramways, light railways, electrical aud other railways ard 
motors therefor, aud to carry on the business of builders of vehicles 
of all kinds, propelled or drawn by mechanical, animal, or other 
traction, producers and suppliers of electricity for the purposes of 
light, heat or power, india rubber manufacturers, makers of and 
dealers in tires for cycles and other vehicles, &c. The first. sub- 
scribers (each with one share} are: A. T. Pendry, 3, Manor Place, 
liackuey, registrar; J. Gladwin, 40, Holborn Viaduct, E. C., house- 
keeper; HK. C. Barford, 40, Holborn Viaduct, E C., secretary; D. J. 
Norris, 61, Linden Street, Fitzroy ^ quare, W., clerk; A. W. Hoale, 
3, Cemmae Terrace, Cotteralls Hill, Hemel Hempstead, accountant ; 
J. II. Moore, Jubilee Villas, Ware Road, Hertford, retired inn- 
keeper; and (t. C. A. Kohler, 74, Wool Exchavge, E.C, merchant. 
No initial public issue. Registered without articles of association. 


Buenos Ayres Electric Tramways (1901), Limited 
(71,206).— This company was registered on August 24th, with a 
capital of E250 000 in £5 shares, to adopt an agreement made by 
this company with the South American Syndicate, Limited, to con- 
struet in the Argentine Republic or elsewhere in South America, 
railways, tramways, light railways, cars, omnibuses, engines, rolling 
stock, electrical aud other plant, machinery, rails, sleepers, stores 
and all other requisites, materials and equipment therefore, and to 
carry ou the business of carriers of goods, and passengers, van and 
omnibus proprietors, producers and suppliers of electricity for the 
purposes of light, heat or power, electricians, mechauical engineers, 
millwrights, sawyers, grinders, workers and dealers in mineral, oils, 
timber, wood and its products. The first subscribers {each with 
one share) are:—H. E. Warner, 10, Finsbury Circus, E. C., solicitor; 
A. Constable, 144, Victoria Street, S. W. gentleman; G. F. Swainson, 
10, Finsbury Circus, E. C., solicitor; A. Balderson, 27, Crofton Park 
Road, Brockley, cashier; O. E. Radmore, 17, Coleman Street, 
accountant's clerk; W. H. Ockenden, 17, Coleman Street, E.C., 
cashier; and W. A. Hunter, 8, Coleman Street, E.C., gentleman. 
No initial public issue. The number of directors is not to be less 
than four nor more than seven; the first are to be appointed by 
the subscribers; qualification, £500; remuneration, £250 each per 
annum, £400 for the chairman. Registered office, 17, Coleman 
Street, B.C. 


Wrexham and District Electric Tramways, Limited 
(71,213). -This company was registered on August 26th, with a 
capital of £50,000 in £5 shares, to carry on in the United Kingdom 
or elsewhere the business of carricrs of passengers and goods, elec- 
trical engineers and contractors, manufacturers of and dealers in 
rail, tramway, and electrical apparatus, mechanical and chemical 
engineers, producers of gas, electricity, &, for the purposes of light, 
heat, or power, and any other business which can be conveniently 
carried on in connection with the same. The first subscribers (each 
with one share are:—B. Kingsford, 77, Queen's Road, Wimbledon, 
gentleman; S. Humphry. Foxton House, Royston, Cambridgeshire, 
gentleman: W. F. Herring, Donington House, Norfolk Street, 
W.C., gentleman; W. F. Cox, 60, Chancery Lane, W. C., solicitor ; 
S. N. Wells, 39, Ivydale Road, Nunhead, gentleman; G. E. Med- 
hurst, 208, Dulwich Rise, S.E., secretary; and W. S. Wreathall, 
Donington House, Norfolk Street, Strand, W.C., secretary. No 
initial public issue. The number of directors is not to be less than 
three nor more than seven; the subscribers are to appoint the first 
directors; qualification, one share; remuneration, £50 each per 
annum, with an increase according to profite. Registered office, 
Donington House, Norfolk Street, W.C. 


Electric and Ordnance Accessories Company, 
Linited 71,240)— This company was registered on August 29tb, 
with a capital of £50,000 in £1 shares, to carry on the business of 
manufacturers of and dealers in omnibuses, motor cars, and other 
vehicles, electricians, engineers, machinists, ironmasters, manufac- 
turers of railway and other plant, gun, gun carriage, and ordnance 
manufacturers, makers of arms and ammunition of all kinds, &c. 
The first subscribers (each with one share; are:—P. Thaine, 32, 
Victoria Street, S.W., secretary ; J. T. Coftin, 57, Draketield Road, 
Upper Tooting. S. W., managing clerk; J. G. Shields, 120, Bensham 
Manor Road, Thornton Heath, clerk; H. J. Morriss, 32, Victoria 
Street, S. W., engineer; T. G. Osborn, 28, Victoria Street, S.W., 
clerk; H. E. Rich, 116, Clapham Park Road, S.W., accountant; 
and J. G. Robinson, 15, Cecil Road, Harlesden, N.W., accouutant. 
Minimum cash subscription one-half the shares first offered to the 
public. The number of directors is not to be less than three nor 
more than five; the first are to be appointed by the subscribers ; 
remuneration as fixed by the company. 


Astar Company. Limited (71,214).—This company 
was registered on August 27th, with a capital of £2,000 in £1 shares, 
to acquire as a going concern the businesses of the German 
American Electric Company, aud of Kroning & Co., now carried on 
by P. Stern and E. F. H. Kroning, at 11 and 13, St. Bride Street, 
London, aud to carry on the business of importers, exporters and 
dealers in and manufacturers of articles of every description. The 
first subscribers (each with one share) are:— Paul Stern, 58, Tor- 
riugton Square, W. C., electrical engineer; F. Flower, 17, Woodside, 
Wimbledon, manager; L. Lehmann, 68, Basinghall Street, E.C., 
merchant; J. B. Gomes, 26, Blenheim Crescent, Bayswater, W., 
manager; II. Wagstaff, 66, Shaftesbury Road, Crouch Hill, N., 
secretary; J. P. Laut, 67, Eillington Road, New Cross, clerk ; and 
E. F. H. Kronine, 11—13, St. Bride Street, E.C., merchant. No 
initial public issue. The first managing directors are P. Stern and 
E. F. H. Kroning; qualification, £100; remuneration, £150 each 
per annum. Registered office, 11—13, St. Bride Street, Ludgate 
Circus, E.C. 

Lancashire and Grand Trunk Electric Tramways. 
Limited (71,218). This company was registered on August 27th, 
with a capital of £100 in £1 shares, to carry on the business of con- 
structors of light railways, producers and suppliers of electricity for 
the purposes of light, heat and power, rubber manufacturers, manu- 
facturers of cycle and other tires, and rubber articles of every 
description, and to acquire and turn to account any patents, patent 
rights, &c. The first subscribers (each with one share) are:— 
A. T. Pendry, 3, Manor Place, Hackney, secretary ; H. S. Cohen, 
Aynlo House, Dalston, N.E., secretary ; D. J. Norris, 61, London 
Street, Fitzroy Square, W., clerk; G. A. Kohler, Aynlo House, 
Dalston, N.E., merchant; J. Gladwin, 40, Holborn Viaduct, E. C., 
housekeeper; W. C. Baker, 5, Gloucester Pavement, Lea Bridge 
Road, N.E, accountant; and R. H. Ward, 46, Fetter Lane, E.C., 


physician. No initial public issue. Registered without articles of 
association. 
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SUPPLY STATION ACCOUNTS. 


From August, 1898, the electricity supply 
Leeds undertaking in Leeds has been under the 
Corporation control of the Corporation. The accounts 
Electricity previously issued dealt with the period October, 
Accounts. 1898, to March, 1899, and from the latter date 
to March, 1900, between which no useful com- 
parison could be made. The analysis of the past two yeara shows 
a steady growth and progress notwithstanding the slight increase in 
costs, which has caused the net profit to bulk less than in 1899. 
The station has now over 4,000 kw. installed, the three largest 
units of plant being each of 610 Kw. capacity. i 
GENERAL STATEMENT. 

1899. 1900. Inc. 
. . £307,522 £868,098 £060,576 
Number of unita sold . 2,005,840 2,520,414 514,574 
Maximum load in kw. 2,216 2,514 298 
No. of 35-watt lamps connected 106,263 132,283 26,020 


Total capital expenditure 


Gross revenue a M £36,221 £43,069 £7,448 
Gross expenditure... £9,930 413,770 £3,840 
Gross profit 90 à £26,291 £29,899 43,608 


Average price per unit sold 407d. 403d. — 04d. 

The whole of the revenue practically is derived from private 
supply, for although a start has been made with street lighting, the arc 
lamps upon the trolley wire standards are supplied from the traction 
station at the rate of 14d. per unit, and are paid for at this figure 
by the committec having charge of the street lighting. 'The increase 
in output is about 25 per cent., with nearly the same rise in the 
lamps connected and about 20 per cent. in the gross revenue. The 
return upon energy sold has slightly fallen, and now is almost 
exactly 4d. per unit, being reduced to this amount by the dis- 
counts allowed on the charge of 5d. per unit for lighting aud 
that of 2d. for motors and heating. Consumers have increased from 
nearly 1,400 to over 1,800. 

Revaenvun BTATEMENT. 


1899. 1900. 
Gross. Perunit. Gross. Perunit. Inc. 


Bale of energy .. . £34,066 407d. £42,296 403d. — 04d. 
Meter rents m oe oe 2,155 26d. 1,328 13d. = 13d. 
Bale of lamps, &c. ve - 
Sundry: law costs refunded .. = 2-5 
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Gross revenue . . £36,221 433d. £43,069 416d. — 17d. 


Under Corporation management it is not surprising that wages 
should have slightly increased. Rates are also slightly augmented, 
but the only important change is in the item of coal, which shows 
abont 50 per cent. rise. Mr. Dickinson mentioned this fact in one of 
the discussions at the Institution a year or so ago, and pointed out how 
the cheap fuel market had been affected by tbe general rise in price, 
Where the freightage is low the percentage increase in cost of fuel is 
necessarily high, and Leeds has felt this acutely. The figure of 1d. 
per unit sold, for total costs, is therefore exceptionally good. 


Cost oF PRODUOTION. 


18R9. 1900. 
Gross, Per unit. Gross. Per unit. Ine. 


Coal.. .. .. .. 42,592 31d.  £4,727 45d. + 14d. 
emm mat enge] 361 »O4d. 403 *044. 00d. 
Salaries and wages incurred 

der benen and distribu: 2099 25d. 2,062 „27d. + 02d. 


Repairs d mai í ; 
buildingsengines bollers, 1,113 -13d. 1,350 13d. 'O0d. 


dynamos, &c. 
Works cost  .. £6,165 73d. £9,351 "59d. 4 16d. 


Rent, rates and tax - i 59 13d. £ 02d. 
salaries of managi 1. ‘ des ; "en m 
nest, secretary, p 2,223 27d. 2,485 »2 ld. 03d. 


General establishment 
| 652 


stationery and 
prin law charges and 
surance 


Other expenzaee — — = = 
Total coste 


08d. 575 — 03d. 


-— 


. £9,930 119d. £13,7701:81d. ＋ 12d. 


The financial charges have taken up more than £5,000 over the 
sum required in 1899, and as gross profits have fallen by £3,608 the 
net result has been to reduce the profit by £1,621, but £6,881 is a 
substantial sum to carry forward, although not a high percentage on 
a capital of £368,098, and no doubt, we shall sce the creation of 
à reserve fund in a ycar or two. 

Paorrr STATEMENT. 
1899. 1900. 
Luterest on loans 412,473 415,385 
Sinking fund for repaymentss 5,316 7,633 
Net profit carried forward oo 75 8.502 6,881 


.. £26,291 £29,899 


Gross profit, ... sie 


| THE accounts covering the working last year 
Bristol of the Bristol Corporation electricity depart- 
Corporation ment contain features which are not uncommon, 
Electricity although hardly what would be desired. The 
Accounts. result of the year’s operations was a net loss of 
42,558. his is explained by the largely 
increased price of coal, by interest and sinking fund on the 
unremunerative capital invested in the Avonbank works and by 
management expenses, which include the salaries of menibers of the 
staff engaged exclusively on new works, but which, by Local 
Government Board action, have to be charged to revenue. It is 
not anticipated that a material improvement in the net financial 
result of the trading can be shown during the current year, as 
although the price of coal has been considerably reduced, the 
unremunerative outlay is being increased, and the advantage of 
this outlay will not be felt until the works at Avonbank are com- 
pleted and in operation. 


GENERAL STATEMENT. 
1899. 1900. Inc. 
. £252,588 £299,209 £46,671 


Total capital expenditure 
1,812,511 2,191,559 379,018 


Number of units sold. 


No. of lamps connected .. 85,956 114,874 28,418 
Maximum load in kw. M 1,676 3,099 423 
Gross revenue b .. 431,857 437,467 E45, 610 
Gross expenditure. .. 415,082 425,766 £7,684 
Gross profit ve wi .. £13,775 £11,701 — £2,074 
Average price per unit sold. 3:81d. 3°72d. — 00d. 


The charges for private lighting range from 5d. to 2\d., and for 
power from 14d. to 1!d. per unit. The low rates have led to an 
ever-increasing popularity, evidenced by an increase of 292 con- 
sumers, which brings the total to 1,507, and an addition of 30-watt 
lamps from 91,117 to 119,615, this exceeding in private lighting 
alune the tetal new connections in any previous ycar. Motive 
power has more than doubled the units taken at the special rate. 
Further, most of the new connections have been made on existing 
mains. The standing charge of 25s. per Kw. per quarter was done 
away with ia October, 1900. The total output is now nearly 
2! millions, and the average price received has fallen below 34d. 
per unit. 

REVENUE STATEMENT. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Ine. 
Sale of energy . £28,800 381d. & 33,922 3 72d. — 09d. 
Meter rents . * 1,118 15d. 1.383 10d. 00d. 


Sales of lamps and old ma- 
terial, rental of motors, 
work on consumers“ 1,719 23d. 1.868 20d — 03d. 
premises, and att: ndance i 
publie lamps 
Sundry fees, rentsreceived, | 290 »03d. 291 03d ‘00d 


and premiums i 


. £31,557 422d. £37,167 410d.— 12d. 


Gross revenue 


In the costs coal has risen by over zd. to 14d. per unit. The 
increased price paid represented about £4,000 out of the gross 
ditference of £5,207 between 1899 and 1900. The average prices 
in these years were 123, 5d. and 18s. 7d. per ton, but in 1896 the 
price was only 8s. Gd. Trivial increases are shown in repairs, rent, 
rates, and salaries, but these are covered by reductions in the other 
items; thus the total cost shows an upward change equal to that in 
the first item of coal. 

Cost OF PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Ine. 


e £6,231 ‘83d. £11,434. 1*25d. + 42d. 
845 11. 726  *ÜNd. — 034d. 


,098 50d. em ‘Old. 


Coa).. es és Vs 

Oil, wasve, water and engine 
room stores, J 

Salariesand wages incurred in | 
generation and distribution 3,824 51d. 
andattending public Jamps J 

Repairs and maintenance of 
buildings, engines, boilers, | 
dynamos, «c. 


Works costa "P £12,858 1°70d. £19,921 918d. + 48d. 
Rent, rates and taxes 55 1,767 23d. 2,209 "24d. 1 01d. 


Management expenses, 


salaries of managing Te ; 
engineer, secretary, clerks, 1,999 27d. 2,625  *29d. +:02d. 
&. 

General establishment 


charges, stationery it 1,187 10d. 831 09d. — 07d. 


4 
1,958 25d. 3,159  *85d. 410d. 


rintipg, law charges and 


insurance. 
Other expenses, interest on | 
deposits, tests, and fees of 271 ‘Odd. 180 »O2d — 02d 
electric Inspector ) . 
Total cost .. £18,082 2:40d. £25,766 9*89d. ＋ 42d. 


The gross profit was less by £2,074 in 1900 than in 1899, while 
the financial charges required an additional sum of £529. These 
together meant a greater demand by £2,603, but from this must be 
deducted the difference between other items of net profits in the 
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two years, amounting to £45, leaving the net loss at £2,558. "lhe- 


preliminary expenses charged are certain incidentals connected 
with the Avonbank works, while the depreciation is taken at half 
the rentals received from hire of motors. It is hoped that the 
Avonbank works may be sufficiently advanced to allow of their 
supplying the coming winter load, which should materially improve 
the accounts for the current year. 


PROFIT STATEMENT. 


1899 1900. 

Interest, &c., on long 46,020 . £7,327 
Sinking fund for repaym ente: 7,590 6,812 
Net profit carried to depreciation fund. .. .. 19 : 29 
8 - to preliminary expenses 2x 885 91 

is 2 forward A "m vs 146 — 9,558 


Gross profit $i 


Electrical Company, Limited, —"The last balance-shect 
of the above company for tlie year 1901 was passed at their annual 
general meeting. .A dividend of 15 per cent. was declared, and a 
substantial amount added to the reserve fund, &c. The large busi- 
ness the company are carrying on, and the establishing of further 
branches, as well as the large contracts in hand, including the 
complete equipment of the central station for the Manchester 
Corporation, have made it necessary to increase the capital of the 
company to £100,000, which has unanimously been passed. 


Hove Electric Lighting Company.— The directors 
have declared an interim dividend at the rate of 7 per cent. per 
annum, payable on October 15th next. 


Commercial Cable Company.—Quarterly dividend 1} 
per cent, payable October 1st. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
August Aist were £1,154; corresponding week last year, £1,520; decrease, 
£356. Total to date, £12,979; corresponding period last year, £13,125; 
decrease, £146. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
August 30th were £3,759; corresponding period last year, 43, 455; increase, 
£304. 

Central London Railway.—' The receipts for the week ending August 21st were 
£5,412; corresponding week last year, £4,500; increase, 4912. Total 
receipts from July 1st (9 weeks), £51,027. Miles open, 6. i 


City and South London Railway.—The receipts for the week ending Sep- 
tember 1st were £1,952; corresponding week last year, £1,528; increase, 
£124. Total to date, £16,560; corresponding period last year, £13,536; 
increase, £3,024, Miles open, 42. 


Dover Corporation Tramways.—The reccipts for the week ending August 
Bist were £307 1s. 74d.; corresponding week last year, £259 Os. 10d.; 
increase, £18 0s. 94d. Total to date, £7,577 153.5d.; corresponding period 
last year, £7,123 12s. 1d.; increase, £454 Hs. 4d. Miles of track open, 8, 
Car miles run, 1901, 5,379. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending August 
30th were as follows:—D.U.T. Co., electric cars, £4,120 16s. 6d.; D. S. D. Co., 
electric cars, £1,520 18s. 7d.; total, £5,611 153. 1d. ; corresponding period last 
year- D. U. T. Co., electric cars, £1,227 28. 1ld.; ditto, horse cars, £29 13s. 6d. ; 
D. S. D. Co., electric cars, £1,629 198. 7d.; total, £5,886 168. Od.; decrease, 
£215 03. lld.; aggregate to date, £46,706 188. 6d.; aggregate to date last 
year, £44,961 9s. öd.; increase, £1,745 9s. ld. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. (Horse show, 1900 and 1901.) 


Liverpool Overhead Railway.—The receipts for tbe week ending September Ist 
were £1,670; corresponding week last year, £1,735; decrease, £65. Total 
from July lst to date, £15,754; corresponding period last year, £15,695; in- 
crease £59, Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

THE money market remains as easy as ever, and short loans can be 
arranged with ridiculous cheapness from the lenders' point of view. 
An instalment upon the new Consols fell due on Thursday, Sep- 
tember 5th, but there was any amount of capital available for meet- 
ing it. And yet Consols are markedly flat. 'l'he dividend has been 
deducted, making the price look cheap enough, and there is a fair- 
sized Bear account in the stock, but nevertheless the quotation dis- 
plays no strength, and gives no assistance to other investment 
markets round the Stock Exchange. The latter, however, are 
taking matters into their own hands, as we hinted last week. 
Investors are certainly turning their attention to Capel Court, and 
good buying of first-class securities is raising the price of such 
stocks as Telegraph and Electric Supply Debentures all round. The 
industrial section is also awakening; at least, people with money 
are awaking to the good purchases to be found in its lists, and the 
demand at present is mainly for clectrical undertakings. National 
Telephone issues keep good upon the prospect of Government 
negotiations proving satisfactory to the company. 


It is a singular anomaly that now exists between the prices for 
National Telephone 34 per cent, and the 4 per cent. Debenture 
stocks. The former is up three points this week, and is nominally 
quoted at the same figures as the 4 per cent. Debenture. But in the 
market it commands a better price than the better dividend-payer, 
which it should not do intrinsically, for although the 4 per cent. 
ranks after the 34 stock, yet it ought to stand at least two points 
above it. Of this 4 per cent. Debenture stock there is but half a 
million authorised and issued, while there are two millions of the 
other. The 4 per cent. can be bought at a trifle over 97, and a 
broker should be able to purchase it free of stamp and fee to his 
client, thus saving the 4 per cent. ad valorem duty payable to the 
Inland Revenue on registered stock. We consider that it is fully 
worth par. Both First and Second Preference shares have 
recovered the 6s. per share dividend deducted last account-day. 

A security worth attention is Eastern Extension shares— 
"Chinas," as they are popularly known in the market. From 
these ayield of 5 per cent. npon the money invested can still be 
obtained. In the ordinary course of events Eastern Extensions are 
quoted on all fours with Eastern Telegraph stock, but the latter is 
now up to 1454, equivalent to 144 for Chinas.“ The company's 
4 percent. Debenture stock shows another small rise this week, and 
advances of 1 per cent. are observable in Eastern Telegraph 
Preference and Debenture stocks, both following upon appreciations 
last week. 

In the Anglo-American group, Submarine Cable Trusts are harder, 
and there has been quite a spurt in Anglo descriptions. The 
Deferred is as high as 11, upon what is euphemistically described in 
the Stock Exchange as good speculative buying." They are even 
talking about a dividend on the Deferred, ranging from 5s. to 10s. 
per cent., although a fortnight ago, when Anglo “ A” dropped to 94, 
the dealers discussed the stock with deep lugubriousness. The 
ordinary is good at 543, a rise of 2 per cent., and the Preferred 
has got as high as par. West African Debentures aré quoted 
er the dividend, and are practically 4 better, but Cuba Telegraph 
Debentures have again fallen half-a-sovereign. 

In the electricity supply market the alterations are nearly evenly 
divided between losses and gains. Brompton and Kensington 
Preference are weaker; so are City of London Preference and 
County of London Ordinary. The little revival in City shares upon 
the appearance of the hopeful report has lost its power, and the 
market in them is nota particularly strong one. South Londons are 
nominally 3, but Westminstera are strong and St. James’s Ordinary 
are also in request. Edmundson's Debenture is better, and the 
general trend of this market keeps distinctly good. "There are 
none too many shares about, and when a buyer of any quantity puts 
in an appearance it means the prices going up at the same time. 

The traction section displays no notable changes. British Electric 
are steady, and the dealers report that there is good support for the 
shares. Americans?“ we asked. No, English," was the 
emphatic reply. The Ordinary are i up. London United Tram- 
ways Debenture is changing hands in tbe neighbourhood of 106. 
Imperial Tramway shares at 22 keep firm. Business in them has 
been but slightly stimulated by the developments in West London, 
and the bulk of orders in shares still goes to Bristol. 

The little electric railway market shows considerable strength, 
and home rails, as a whole, seem to be tentatively casting the 
aspect of gloom that has enshrouded them so long. Central 
Londons are better on the week, and another rise of a point has 
left Waterloo and City Ordinary at 944. The market looks with 
unruffled countenance upon the experimental change of locomotive 
power upon the Twopenny Tube,” arguing that whatever outlay 
or alteration may be now required it can only temporarily affect 
the company's position, and that the abundant harvest of pas- 
sengers which the line now reaps every day is not likely to fall off. 
Metropolitan Consolidated at 80 is dull, the deadlock over the 
“system” dispute tending to uneasiness amongst stockholders. 
Districts keep at 30. 

Henleys and Callenders are in good request, and there seems to 
be no reason why the prices should not further improve. The 
manufacturing division has been quiet for too long already, but, a8 
we pointed out in our opening paragraph, there are indications 
that this section is about to receive the attention which it deserves. 
Edison & Swan have risen from being sellers at 2s. 6d., less than 
nothing, to nearly 7s. 6d. per share. Holders were actually offering 
them for nothing, with a bonus of 4 to anybody who would 


relieve them of the liability on the shares, These have been picked - 


up, and now the market is short of them. Added to this, some 
people sold shares which they could not deliver, so that a few 
buying orders from people who want to average their holdings 
proved all that was necessary to raise the price from its “ rubbish " 
quotation. But it is doubtful whether the Ordinary shares have 
any intrineic value whatever, as the company is at present consti- 
tuted, although they may possess some speculative worth. 


\ 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closi Closing Maro "um 
Present ; or Dividends for oeng = 
e NAME Share| the last three years. T | dn "opt athe 
1808. 1899. | 1900. 
900 | African Direct Telegraph, 4 % Debs. ..|100| ... e] 99 —102 99 —102 
119,700 Amazon Telegraph 5 Y Debs., Nos. 1 to 1, 250 Red. . | 100] ... we e. | 78 — 83 78 — 83 
922,700/| Anglo-American Telegraph ... pi eve Stock £3 98. 73/6 | 33 51 — 54 53 — 55 
$,088,5407 Do. do. 6 y 4 Pref. eee vee [I1] Btock 6 6 6 97 — 99 xd 98 —100 
5088, 5407 do. Deferred oso 05 5» Stock 188. WİEL 78. 58. 10 — 104 101 — 112 
44,000 | Chili Telephone, Nos. 1 to 44,00 õꝶ⸗ꝶ .. . ..| 58 4 5% 32— 44 33— 4 
8005 Commercial Cable — .. $100 | 8 8 & .. 175 —185 xd|175 —185 
1,589,4962 Do. do. Sterling 500 year 4 y 4 Deb. Stock Bed. Stock " .. (101 —103 101 —103 
16,000 Cube Telegraph oe eee eee (ry) eee eee 10 8 4 96 eee 5 f 6 5 — 6 
6,000 Do. 10 y 4 Pref. [11] ees eee aes eee 10 10 eee aoe 14 eee 15 133 — 143 
12,931 Direct Spanish Tel h eve oe eee eee 5 4 4 % 4 % 3 rS 4 3 men 4 
6, Do. do. 10 95 Cum. Pref. ... Vis m 5| ... Ves us 9 — 10 9 — 10 
90 i Do. do. Debs. eee [TI eee 50 mr TY een 100 —101 100 —101 
60,7102) Direct United States Cable ves iss .. | 20 | 88% | 3495 | 34% | 1053— 114 | 104— 114 
104,3007| Direct West India Cable, 43 AF Reg. Deb. . Sai * | 100] ... ian * 1100 —103 100 —103 
4,000,000 | Eastern Telegraph, Ord. see «on .. Stock 7 7 Y | 7 95 143 —148 143 —148 
1,826,888 Do. 3 Pref. Stock das iss .. | 100] ... $us .. | 96 — 99 97 —100 
5 Do. i Mort. 5 xs we. |Stock| ... ‘ae .*. 114 —117 |115 —118 
: Eastern Extension, "ii an egraph 10 7 7 7 132 — 144 132 — 143 
820,000! 3 5 535 ‘a tock} ... Bg a 114 —119 115 —120 
an u 
00,0007 can Ne. Pie 4 650 ort Deb. 100| .. 51% . 100 —103 100 —103 
200,000] Do. 4 % Beg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 .. 101 —104 {101 —104 
180, ,227 | Globe Telegraph and Trust Te es —- oe | 10 | 5$ 5195 | 53% | 103— 11 104--11 
180,042 Do. do. 6 r4 Pref. eee eee 10 6 0 n 142— 193xd 14i-- 151xd 
150,000 Great Northern Telegraph, of Copenhagen 0 123 15 95 | 31 — 33 31 — 33 
78,000 Halifax and Bermuda Oable, 4j Y lst Mort. Deba., ` 100 100 —103 1100 —103 
es Eisi a — within Nos. 1 to 1,200, » Red. 4 b * 
A o-European 10 10 10 41 — 45 41 — 45 
100,000}; London Platino-Brasilian Telegra h, 6 y 4 Debs. . was iss 100 iss Ba e. (105 —108 102 —105 xd 
7 Montevideo Telephone, ru d., Nos. 1 to 72,680 .. l| .. | 28 exe i— 1 1— à 
86,492 Do. do. do. 5 Pref., Nos. 1 to 86,492 1| 4 5 B 1— 1 2— 1 
690,000 | National a Telephone, 1 to 590,000... 56 5 5 Ji— 43 342 — 4 xd 
15,000 6 Cum. 1st Pref. [II eeu eee 10 6 6 6 12 — 14 12 — 14 
15,000 Do. H Cum. 2nd Pref. ... 10|6 6 6 12 — 14 12 — 14 
250,000 Do. Non-cum. Srd Pret., 1 to 250,000 5 5 5 5 4i— 5 48 — 4ixd 
2.000, 0007 Do. 5 Deb. Stock Red. age * Stock 3395 | 34 3j 92 — 95 95 — 98 
500,0002 Do. Deb. Stock Red. ... a T — 14 95 — 98 95 — 98 
171,504 | Oriental Telephone ad Elec., Nos. 1 to 171,504, fully paid 116555 5 6 95 — — 
100,0002) Pacific and European Tel., 4 * . Debs., 1 to 1,000 . n YA * 100 —103 100 —103 
11.899 Reuter's... ees eo eo esc * eee 8 5 96 5 y 4 5 96 — 8 — 8 
9,381 | Submarine Cables Trust s ies suc | s [|Oert| ... sis - p —131 127 —132 
58,000 | United River Plate Telephone - 5 6 7 V 54 5 — bxd 
40,006 Do. do. b * Oum. pref. Nos. 1—40, 000 5| .. v3 , tm 6ixd| 48— 51 xd 
179,9471 Do, do. 5 95 Debs. ... vce = |Btock| .. iss .*. 102 —105 102 —105 
171,000 West African Telegraph, 5 95 Debs. vee * | 100 ses - .. 101 —104 99 —102 xd 
30,008 | West Coast of Ameda, Nos. 1—30,000 and 53 001—593, 008 | 2| ... "e : — È — d 
1500001 Do. do. 495 Dets., 1—1 ,500 gua. by Bras. Bub. Tel. 100 | .. - . |109 —103 100 —103 
75,0002 Debs. 2nd series, 1906 .. | 100 | .. vee | c 102 —105 1101 —104 xd 
$48,7771 Do. Deb, Stock Red. — ..  ..|100| .. | .. 102 —105 101 —104 
88,321 | West India and Pius elegraph ... kn.... 10 2 „ BG] o t— 3 i—- 1 
$4,563 Do. do. do. 6 T. Oum. ist Pref....{ 100005 — 6 5— 6 
4,669 Do. do, do. Oum. 2nd Pref. ... | 10 es o] 5 3— 6 
80,0002 Do. do. do. 5 x Debs., Nos. 1 to 1,800 | 100 |. ... vee | oes 101 —104 xd|101 —104 xd 
i ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5 6 V 6 V 6 „ 72— 8ł 7$— 8} T -— 
12,000 do. 7% = e| 5 81— 9 81 — 8j3xd| .. se 
50,000 Oharing Cross and Strand Electricity Bopp AE 5|8 [4 9 [1 9 [A 9 — 10 9 — 10 xd. 9} " 
20,000 do. do. 44% Cum, B oss i 61— 54 | 51— b5ixd| 5% 54 
$4,000 "Chelsea PMOI Bapply, Ord. 5 6 6 54%, 51— 6 5)— 6 A ; 
150,000“ Do. y Deb. b. Stock Red. Stock ... tus .. 107 —110 xd,107 —110 sri ‘ 
70,579 City of London d Electric Lighting, Ord. 40,001. 110, 579.. | 10 6 45 C 8— 9 8— 9 T ; 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10 | 6 6%/6% 12 — 13 xd 114— 124 | ... 
400,0007 Do. 5 € Deb. Stock, Scrip. (iss. at £115) all paid | ... .... . . 120 —125 xd/120 —125 xd| .. | .« 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nd 4% 4 % | 81— 93 8 — 9 Kd .. oe 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 106% 625/6925 | 12 — 18 12 — 13xd| 123 124 
200,000) Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. .. ... 103 —106 xd 103 —106 xd 1054 104 
35,500 | Edmundson’s Elec. Corp., Ord. Shares ees ec 5 6 6 7 95 | 54— 6xd, 5i— 61 58 .. 
20,000 DS do. 6 % Cum. Pref. Tn a" " jas io 51— 6 xd 54— 6 as - 
120,0007 do. 4j % let Mort. Deb. Stock.. 100 102 —105 xd 104 —107 zu i 
1,000 iene and Knightsbridge E Electric, Oru. 5 T T" T 11 — 12 xd| 11 — 12 T" ee 
90,000 “do. do. 4 J Deb. Stock (Stock! .. | .. | .. 101 —104xd101 —104 | 1027] .. 
110,000 | London Electric Bupply Corporation, Limited, Ord. nes er ID lj- 12 11— ii - - 
49,840 Do. do. do. do. 6 % Pref. 5 6 % een TT] 4 — 5 4 — 5 oon ee 
250,000? Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock .. | 96 —100 96 —100 a s 
85,000 | Metropolitan Electric Sup ly, 101 to 62,500 s ..| 10 5 % 5 [4 6 % 13 — 14 13 — 14xd| 138 | 138 
220, 0007 Do. 44 Mo ortgage a zn eee [TI eee 108 —111 xd 111 —114 eee eee 
250,0007 Do. 33% Mort. Deb. Stock Red. see 94 — 97 xd. 97 —100 s ins 
6,452 | Notting Hill Blectric Lighting $s eu ias CY 6 9 15 — 16 xd 15 — 16 "m T 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. Ju T : ut a i5 144— 154xd 15 — 16 158 | 15} 
20,000 Do. do. 7 V Pref., 20,081 to 40,080 81— 9ixd' 81— 98 | .. ki 
150,007 Do. do. 34 45 Deb. Stock Red. 97 —100 xd| 97 —100xd| ... | .. 
12,000 | Smithfield Market aia Supply, Ord.  ... T "T 2 — 2% 2 — 24 . " 
50,0007 Do. Deb. ove eos As, eee e*t eee 80 — 90 xd 80 — 90 xd ee een 
000 South London Electricity Bu eo eee eee 5 ove see een 1— 33 2 — 3 ae ee 
79,900 | Westminster Electric Boni D » 101 to 80,000... 905 5 19 % 13 95 1037 | 114— 121 12 — 13 xd 1257 121 
* Bubject to Founders Shares. Quotations on is baing used as 
mated deferred 5 ts as eapital, 
ias ve moved all shares are folly pads ing et ihe piter parl of ona your and the fre part ef the 
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SHARE LIST. OF ELECTRICAL COMPANIXES.—Oontinuei, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Btook Dividends for Closing Ol ~ [Business done 
NAMB. tati 
Issue, Share. the last three years, | pes 2181. 8 M, 
t | 1898. 1809. 1900. 
20,000 | British Aluminium 7 Y Cum. Pref. .. ME JE mE Ia E E s aiu 
300,0007 Do. do. 555 1st Mort. Deb. Btock Red. Stock .. | 89 — 93 | 89 — 93 za Ts: p 
45,000 | British Electric Traction T E d ..| 10 6 8 % 8 à * 9 %| 1338— 144 | 14 — 144 14b | 14, i3 
50,000 Do. do. - Cum. Prei. e | 10 ve | 11Ẹ}— 12łxd| 119— 121 1244 114 ; 
350,0007 Do. do. Perpebual Denenture Stock Stock — 122 —125 122 —125 125 1233 7 
70,000 | British Insulated Wire! Ord. . or 5 15 [4 20 [4 15 P 94— 103 8— 9 p 4 
70,000 Do. do. 6 % Cum. Pref. -— s ses 5| .. is i 6 — PERO 51— 53 bH 
50,000 |{Browett, Lindley & Co. (1899), ea 5 ae seed ae > a ee us 8 í— í— 1 
50,000 |T 6 % Cum. Prein. £l] . vs 6 ii— n H— 1 j 
90,000 Brush Elecl. Enging., ‘Ord., 1 to 90,000 sas 2| 5 69 .. | la— 12 là— 12 
90,000 Do. do Non-cum. 6 Pref., 1 to 90,000 2 S d 2 — 2} 2 — 91 < i » 
125,000! Do. do. 4% b.Btock — ...  ... Stock 103 —108 103 —108 ô 
108, 7101 Do. do. 4% . 2nd Deb. Btock Stock aes 99 —102 99 —102 xd| ... e 
30,000 Callender's Cable Construction „Nos. 1—90, 000 5 15 5 % 15 5 X 15 * 144—151 15 — 16 15} : 
40,000 Do. do. 5 V Cum. Pref. ES 5 see 53— 64 bià— 6} 64 ... n 
90,0007 Do. do. 44 95 1st Mort. Deb. Btock Red .. (Stock! ... s . 1108 —112 110 —114 jus " 75 
1,969,800 Central London Railway, . Stock eee eee Stock eee eee rr 99 —102 102 —105 104? 1031 tn 
440,100 Do. do. 4 ) Pref. Stock... . [Stock] .. | .. | .. 103 —106 [105 —108 5 à 
440,100 : Do. do. Det. do.. Stock we | e. | 98 —101 | 98 —101 a ae i 
| 855,000 | City and South London Railway... .. Stock 24%) 12%] 11 52 — 54 xd] 52 — 54 xd 53 | .. i 
C 37,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 .. æ | 10| uus Ssi iss 5i— 52 51— 52 imo ll nace 
i 54,000 | Crompton & Oo., Nos. 1 to 54,000  ... 3| 6%) 74%! 8 %| 3i— 3ixd| 34— 34 38 34 
' i ) 100.0001 Do. 5 95 1st Mort. Reg. Debs., 1 to 900 of )| 100 —105  |100 —105 xd 
a , £100, and 901 to 11,000 of £50 red [| “| 77 i bs ee m 
| | 99,261 Edison & Swan Utd. El. Lgt., A” shares; £3 pd. 11099261 | 5 6 7 6 $ 2343] O — à | — 4|... i 
17,139 Do. do. do. "A" Shares, 01—017,139  ... 5 6 6 2495| 1à4— 24 11— 23 a " I 
944, 0231 Do. do. do. 4% Deb. Stock Red 100 .. — e. | 80 — 85 80 — 85 xd| .. x i 
100,0002 Do. do. 5% 2nd Deb. Stock Prov. apre dm 100| ... A .. | 85 — 90 85 — 90 is - y 
112, 100 | Electric Construction, 1 to 112,100 ... 2| 6 & 6% 6 Y 11— 2 11— 2 d W i 
25,000 Do. do. : Cum. Pref., 1 to 25 000... Sas 2 ids SS 21— 24 21— 93 ! 
182, 500 Do. do. Perp. lst Mort. Deb. Stock Stock vi “ae 98 — 02 xd| 98 —102 xd 100] 100 1 
2 18,000 General Elec. Co. (1900) 5 €, Cum. Pref. ... T | 10| .. Sss 3o 92— 10} 92— 10} - , 
150,000 Do. do. 4% Mort. Deb ER .. Stock EM .. | 99 — 102 | 99 —102 M fe 
$ 95,000 Henley's (W. n Telegraph Works, Orc ee Sac 5 | 14 %| 15 20 Y 16 — 17 164— 174 17 | 164 
35,000 | DO. do. 44 Y Pref. ... 5. us 4} 44%| 51— 6 51— 6 5| .. 
; 50,0007 Do. do do. 44 Mort. Deb. Stock sas .. 1110 —114 110 —114 wan ii 
| 50,000 India-Rubber, Gutta-Percha and Telegraph TE 10 10 %10 f. |21 — 22 21 — 22 218 | 21} 
| 300,0007| Do. do. do. 4% 1st Mort. Deb. .. | 100 . |101 —104  |101 —104 se Ita 
97, 500 TLiverpool 9 Railway, Ord. oe eee ees 10 PE i 329, 3196 7à— 7% Th 776 eae wok E 
10,000 t Do. Pref., £10 paid “es ..| 10 .. | 134— 134 | 1?23— 13 i" n K 
$Rosling, 1 ts & Fynn 6 % Cum. Pref. . iis S. | £1 6 %| 19/- to 20/- | ... — ... «s : 4 
. 87,8350 | Telegraph Construction and Maintenance ... | 12|15 [4 15 174 * 38 — 42 98 — 42 = i t 
150, 0007 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 .. | 100 .. |104 —106 104 —106 iis i : 
20, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... : 8 * 12 12 1 10à4— 1134 | 104— 113 1111 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000... 100 | | 51 — 64 51— 61 ! .. | T | 
540,000: 0007 Waterloo and City Railway, Ord. Stock 100 3 3% 3 <4 3 L4 92 — 95 93 — 96 | i i 
t 1 Quotations on Liverpool Stock Exchange. t Unless obe sis stated all l shares are fully paid. § From Bradford Share List. i 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. i 
Consolidated Tele roe W ona nanon ana i x 1/-—8;- n and nares Electric (£ 0 v2» pee 
ng, id, 4— Je '8— 
National lectio erate ea Bites een ob ave Lit T. Parker, £10 (fully paid), 161. epis | 
From Manchester Share List. Bank rate of discount 3 per cent. (June 13th, 1901). i 
— MARKET QUOTATIONS. Wednesday, September 4th. 
CHEMICALS, &o. This week.| Last week: Ino. or Deo. METALS, &0, (continued.) This week. Last week. Ino. or Dec. | 
ee ee wt. 6/- 6 / Sh $ so ee . ton £82 to £88 £82 to £83 te 
SA NS ur . 3. 24, F Per ton| £82 to 488 282 to 488 | — 
& „ Oxalio . per out. B2/- 82/- € „ (Electrolytic) Bars . per ton aus £53 vs 
6 n zs ap roi e ee perowt. 5/6 5/6 6 „ " eets . per ton £90 £90 ee ! 
V 420 0 488 10 "Mee : ELO. Wire’ Per Ib. 4. nd. a 
8 (ory . per ion 20 £90 f Ebonite Rod: 8 . per Ib. y» 15 i 
a Bleaching powder — .. . per ton 41 £1 f Bhee „I. per lb. 6j- 5j- = 
a Bisulphide of e .. per ton £16 £15 ee n German Silver Wire per lb. 1/8 1/5 . ! 
2 peter "s c: nl ^l "i 95 A india. rubber, Para ine: 2 Fer lb. 3/84 at 8/94 | 8/8 1 30 4d. ine | 
« Bensole Wi ö 3 5/6 e i Iron, Charcoal Sheets. . per don 418 £18 a 
a Copi r Sulphate T .. per ton £22 £22 i , Pig (Cleveland warrants) .. per ton 45/4 45/4 
EE. : o e E per ton £8 221 co Scrap, se ete i P ien 50. to 536 - to 52/6 
"ae Nue due ber ton | 43110 | 43] 10 6 % Wire, galvanised No. 8 .. per ton NN 2420 
ee 0 
Ho erate ne’ Q). per per al. sid 5/6 3 : Lead, English eig per don i £1236 12 2 6 
a Potash, Piom omai n casks per . $ ve T „ per ton 4136 218 . 
a „ Cau stio (15/80% .. per ton £ si ens Wie No. 98 oo = per lb 8 87 T 
@ T Bisulph ate oe se per ton £85 £285 ee » perbot. £9 £9 oe 
a Shellac .. per owt. 80/- 80J. sa 4 Mice li (in original vases), small. per lb. to 9d, | Bd. to 9d. T 
a Bulphate of "Magnesia... . per ton £4 10 24 10 is d n " „ medium per Ib. 1/910 3/9 | 1/9 to 3/9 ee 
a Sulphur, Sublimed Flowers . per ton £0 - £6 a d n . large .. por lb. to 7/8 | 8/810 1/8 ` 
a " 5 . per ton £65 10 £5 10 I p Phosphor Bronze plain castinga per lb. to 1/8 to 1/8 
Lum .. per ton £5 £5 i p " rolled bars & per Ib. 1/1 to 1/4 ML to 1/4 ; 
x Soda, Caustio P white 70 %) .. per ton £10 15 £10 15 83 T " sip ésbset per lb. 1/8 m 1/8 
r aa 40 8 : Silicium Bronse Wie `. . Per Ip; 1084. to 205 1044. $0 1/0) 
B 7 i 1 Steel, Magnet, acc d'ng to desen per ton jaa £15 | to £40 
METALS, &o. . Am 
b Aluminium Ingots, in ton lots per ton £148 £148 , 9 jm. block .. . . ber bon, ( lig 10 4109 
b » Mure in ton lots per ton 4 e444 es 9 „ foil ‘ie js " es per Ib. 1/6 1/6 
b Sheet, in ton lots per ton £191 £191 s * „ wire, Nos. 1 to 18 .. per lb. 1/9 19 
p Babbiti's metal ingots. . per ton | £75 to £140| £75 to E100 p White Anti- friction Metals — 
e Braas (rolled metal to 19") basis per Ib. n 714. v 4% White Ant" brand. per ton] £85 to £65 | £35 to £65 ds 
e Tube (brased) .. Por Id. 10d. lüd. Ss j Yarns, Cotton Bi le 101b. v'nafs per Ib. Bi e T 
€ n solid drawn) .. per lb. M ju M j n per Ib. ; v I 
€ „ Wire, i .. per lb. . . EN j n HEN .. per ld. 
c Cooper Tubes (brazed) ` .. der Ib. 114. 11d. gs j Russian, 10 lbs, .. per Jb. v 
(solid drawn) .. per lb. 1034. 1034. es i Jute, 180 Iba. rove š PS 
; Copper Bars (best selected) .. per ton | £82 to £83 | £82 to £83 * AP. fo, 150 Montagne bnd.) Der n 433 10 492 10 
G. Boor & Oc. Indis-Rubber, G.-P, and Teleg. Work : , Limited 
notations |? è The Br oye reg Oo., Ltd ona |g Mostra. 3 speed & Bbakspeare, Oo. „Lid. Quotations — en 
spoliod by 4 Messrs. F. Wiggins & | supplied by i Messrs, polling 4 Lowe: supplied by] © Meere: Ja Matthey & Oo. Ltd. 
e Meesre Frederick Rmtth & Oe. 
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CURRENT SPECIFICATIONS. 
LXXVIL—LONDON COUNTY COUNCIL TRAMWAYS. 


SUMMARY. 


Extent of Contract.—Bection B. Supply and erection at Lough- 
borough Junction of two 1,500-kw. steam dynamos, and the supply 
and erection at Greenwich of two 150-Kw. steam dynamos. 

Type of Engines for Large Scts.—To be of inverted vertical type, 
and may be either suitable for compound or triple-expansion work- 
ing. Speed not to be less than 100 revolutions per minute, but may 
be greater at option of tenderer. . 

Available Steam Pressure.—180 lbs. to 200 lbs. per sq. in., engines 
to work either condensing or non-condensing. 

Range of Governing.—Momentary variation not to exceed 10 per 
cent. when the whole load is thrown off, and the permanent varia- 
tion under similar circumstances not to exceed 3 per cent. To 
maintain control of engine from no load to 20 per cent. overload. 

Output of Dynamos.—Normal output 1,500 KW., 2,400 amperes at 
625 volts. Compound winding to raise volts at terminals from 
550 volts at no load to 625 volts at full load. To be capable of 
giving 625 volts at no load when run as shunt machine. 

Overload. To be capable of giving 20 per cent. overload in current, 
viz., 2,880 amperes fcr period of one hour. 

Type of Engines for, Small Scts.—To be high-speed enclosed 
direct-acting engines, to run at not more than 350 revolutions per 
minute. 

Steam Pressure.—The steam pressure at Greenwich will be 190 lbs. 
per square inch, and the engines for the small sets are to work either 
condensing or exhausting to atmosphere. 

Range of Governing.—To be similar to requirements for large 
engines, excepting that the permanent variation may not exceed 
5 per cent. when the whole load is thrown off. 

Dynamos.—To be shunt wound to give variation at terminals 
between 200 and 225 volts. The requirements as to overload for 
the larger sets are not to apply. 

Permissible Temperature kise.—Not to exceed 70° F. after six hours’ 
fall load run. 

High Voltage Insulation Test.—Half an hour at 1,000 volts alter- 
nating between frame and armature and field winding with all 
brushes down. 

Steam Consumption Requirement.—When working condensing 
with 190 lbs. steam and 24-in. vacuum not to exceed with either 
set at full load 24 lbs. per Kw.-hour, and when working non- 
condensing under otherwise similar conditions, 30 lbs. per Kw.-hour. 

Bonus and Penalty.—£300 per pound, or pro rata for fractions of 
a pound, and for the small sets £25 per pound or pro rata for 
fractions of a pound. If the figures exceed 28 lbs. per xw.-hour, 
condensing, or 35 lbs. per Kw.-hour non-condensing, the sets may 
be rejected altogether by the Council. 

Specified Date of Delivery. Not to exceed for the two large sets 
12 months from date of order, the two smallsets as soon as pos- 
sible. 

Penalty for Late Delivery.—For large sets, £25 per set per week 
for each week beyond guaranteed dates, and for the two small sets 
£15 per set per week for delay beyond guaranteed dates. 

Terms of Payment.—50 per cent. of value of work delivered on 
site, 30 per cent. additional when work has been completed. 
Another 10 per cent. on plant being taken over, and last 10 per 
cent. at end of period of maintenance. 

Period of Maintenance, Twelve months from date of completion. 

Stimtlat ions as to hemoval of Foremen.—Acceptable. 

Stipulations as to Wages to be Paid to Workmen.—The claims of the 
Council under this head are very stringent. See comments below. 

Arbitration Proposals.—Unsatisfactory. See comments below. 

Date for leccipt of Tenders.—October 8th, 1901. 


This interesting specification is for the first portion of the elec- 
trical plant which will be required for the electric tramways on the 
south side of the river, owned and worked by the London County 
Council. It has doubtless been prepared by Prof. A. B. W. Ken- 
nedy, F. R. S., the consulting electrical engineer to the Council, and 
is issued by the Engineers' Department of the Council. The present 
instalment of plant is for two 1, 500-Kw. steam dynamos, to be 
erected temporarily in the generating station of the South London 
Electric Supply Corporation at Loughborough Junction, and two 
150-kw. steam dynamos to be erected in the Council's own gene- 
rating station at Greenwich. At this station large three-phase units 
will be installed, and the present sets are for use for exciting and 
power purposes at the station. 

The Tooting line of cars, which is the first to be altered to elec- 
tric traction, will for a time be worked by the plant installed at 
Loughborough Junction. 

In view of the importance of working a portion of the system 
electrically as soon as possible, the erection of the 1,500-& w. sets at 
the South London Company's station seems to be the best solution 
of the difficult position in which the Council was placed. 

The steam pressure available, both at Loughborough Junction and 
Greenwich, will be 190 lbs. per sq. in., and the engines for the 
larger sets may be either compound or triple-expansion. Vertical 
inverted engines, to run at not more than 100 revolutions per minute, 
are specified for the 1,500 kw. sets, while the small sets are to be of 
the enclosed high-speed type. The larger sets are to be capable of 
working for periods of not more than one hour at 20 per cent. over- 
load, and after their re-erection at Greenwich, when the new 
station is in thorough workiug order, the sets will be worked con- 
densing. No overload is required for the small sets. 
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The technical details given in the specification are such as can 
be met by high-class engine builders; the annoying details and 
requirements given in some recent specifications are conspicuous by 
their absence. i 

The dynamos are to be manufactured by some firm which has 
already made machines of 500-kw. output. They are to be capable 
of giving full output either as shunt or compound machines at 625 
volts, the series winding raising the terminal vclts from 550 volts 
at no load to 625 volts at full load. The sets are to be tested after 
erection for steam consumption, and, curiously enough, the same 
figures are demanded from each set, the bonus and penalty for 
variations from the specified figures being of course different with 
the two sizes of plant. 

When working at full load, supplied with steam at 190 lbs. 
pressure, and exhausting to a vacuum of 24 in., the steam con- 
sumption must not exceed 24 lbs. per Kw.-hour, or when exhaust- 
ing to atmosphere, but otherwise working under similar conditions, 
30 Ibs. per xw.-hour. If these figures are improved upon the 
Council will pay a bonus at the rate of £300 per lb., or pro rata for 
parts of a lb. of steam saved, and if the figures are exceeded will 
demand from the contractor penalty at the same rate. The bonus 
and penalty for the smaller sets will be at the rate of £25 per Ib., 
or pro rata for fractions of a lb. The Council reserve the right to 
totally reject the sets if the figures obtained on test exceed 28 lbs. 
and 35 lbs. respectively. 

Prices are asked for in detail, and a number of schedules have 
to be filled in, giving full particulars as to the plant tendered for. 

It is open to tenderers to make offers for their standard sizes and 
types of plant, provided that these do not differ widely from the 
specification. ; 

A sum of £2,000 is reserved in the total contract sum to be 
expended at the discretion of the engineer. 

Completion of erection of the two large sets is required within 
12 months of date of order, and earlier if possible, under a penalty 
of £25 per set per week, and the two small sets as soon as possible, 
under a penalty of £15 per set per week. 

Referring to the general conditions, we find they consist of the 
latest regulations under which the London County Council are at 
ihe present time prepared to let engineering contracts. As now 
drafted, they are an improvement in some respects upon earlier 
forms which have come under our notice, but they still contain 
very objectionable features, and are, in our opinion, far from being 
fair to all parties. 

Dealing, first of all, with the arbitration clause, we find that this 
refers the final decision in any dispute to Sir Alexander Richardson 
Binnie or other the chief engineer for the time being to the 
Council. For reasons which we have at various times detailed at 
length in this series, we advise intending contractors to object 
strongly to this proposal. It is unfair to the gentleman holding the 
position referred to that, being the paid servant of the Council, he 
should be called upon to act as judge in a case where his own 
employers are one of the partics to the case submitted to him for 
decision. The high reputation of the gentleman acting under the 
specification as judge may result in his decision being unquestioned 
by either party, but we repeat that the position is an anomalous one, 
and, on principle, should be objected to by all parties concerned. We 
are aware that it is stated that in such a case as the present the 
person appointed as arbitrator, although a servant of the Council, 
has had no actual part in the drawing up of the specification, and 


that he therefore approaches the subject without bias, and so far 


acts as if he were an independent arbitrator; but this does not 
affect the principle. Whether the purchasers are the great State 
departments, railway companies, or important municipal authorities 
there ought in alllarge contracts to be some means by which in 
cases of dispute an absolutely independent hearing and decision on 
the case can be obtained by either party. 

The terms of payment are acceptable, provision being made for 
payments up to 80 per cent. on completion of erection, an additional 
10 per cent. on taking over, and the final 10 per cent. at the end 
of the 12 months' period of maintenance. 

The labour conditions are in our opinion highly objectionable. 
They go far beyond the right of any purchaser to ask whether fair 


wages are paid to workmen employed on any specific contract, and 


dictate what rates shall be paid and hours worked by the whole of 
the manual labourers employed on the contract. 

The principal clauses were reprinted in extenso in our issue of 
September 7th, 1900, when criticising the specification issued for 
the generating plant for the Horton Estate Asylum. As then stated, 
we recognise the right of any purchaser to satisfy himself 


that the conditions, under which goods purchased by himself are 


manufactured, are fair and reasonable in the opinion of an inde- 
pendent impartial authority, but we do not consider that beyond 
this he has any right to interfere. | | 

We strongly recommend all tenderers to protest against the stipu- 
lation that it shall be open for the clerk to the Council to direct the 
contractor to produce, to such officer or officers of the Council as he 
may select, their time and wages books, and sheets relating to this 
contract. These books are the private property of the contractor, 
and ougbt not to be at the mercy of the purchaser or his agents. 
If it is justifiable for the London County Council to make such a 
claim, there is no reason why the custom should not be extended, 
and wbat, may we ask, would be the result if everyone exercised 
such a power? ia | 

Many manufacturers will also, in our opinion, rightly object to 
the clause stipulating that a copy of the rates of payment and con- 
ditions of labour stipulated in the seventh schedule attached to this 
specification shall be publicly exhibited in their factories and 
wherever work is done on this contract. 

We recommend that tenderers carefully read the whole of the con- 
ditiuns before sending in their offers, and that they point out to the 


" WW  3—E "a 


Council in their covering letters the points open to objection. In 


this specification some points have been. modified in such a manner 
as to accord more with usual practice, and it is possible that a 
continuance of the protests which have from time to time been 
made against the uufair and unjust stipulations in the past 
insisted upon by the Council, may result in the adoption of a 
standard set of conditions fair aad just to Council, workpeople and 
contractor alike. 


A NEW FORM OF OIL BREAK FUSE. 


THE need of a really satisfactory fuse, and the difficulty of obtain- 
ing it, have, in many instances, necessitated working without such 
in places where they would otherwise have been used to advantage. 
Messrs. S. Z. de Ferranti, Limited, have furnished a remedy for 
this by manufacturing an oil break plug fuse which, combined with 
& special type of contact block, can be added to any circuit, fixed 
on to any type of switchboard, or even on to the wall in a central 
or sub-station. - 

Our illustrations represent this useful device, fig. 1 showing the 
plug fuse in position. The cable will be seen entering from the 
top, although the block can easily be mounted in the reverse direc- 
tion for the cables to enter from below. The withdrawal of a fuse 
from its contact is effected by hand, no special tool, or, in fact, any 
apparatus being required for this operation. Fig. 2 shows the block 
attached to the wall or switchboard after the removal of the fuse. 
It will be seen from this illustration how securely the metal sockets 
are shielded by the surrounding porcelain. It is quite impossible 


Fig. 2. 


to make accidental contact with either the metal terminals or the 
plug sockets, both these fittings being out of sight under the surface 
of the porcelain. The metal fittings are held into the porcelain 
block by sulphur compound, and this compound is recessed where 
the cables enter, so that the rubber or paper covering can pass the 


Socket so formed. By these precautions, a method of sealing the 


end of the cable is obtained, at the same time preventing the 
exposure of the live cable end. ' | 
This useful combination is produced in several popular sizes for 
capacities varying between 30 and 850 xw. It is equally 
applicable for 500 volts D.C. or 2,000 to 5,000 alternating current 
circuits. Even on 250-volt circuits, it is found that the oil 
fuse will be advantageous where an inductive circuit is likely to BÀ 
broken. Experiments have shown that the usual strip type o 
fuse, in blowing, causes considerable damage to the fuse oaea 
and to the surrounding parts of the switchboard; whereas an 0 
break fuse will act on the same circuit without a disturbance. 
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It is unnecessary to describe the details of the actual fuse, which 
is of the well-known Ferranti type, in which the arc produced on 
the break of a circuit is drawn into a bath of oil and so imme- 
diately damped. It is interesting to note the care which has been 
taken in producing a safe apparatus. This feature is one of the 
characteristics of the manufacturers, and needless to say, it is an 
essential one, especially when dealing with high pressure systems. 


ELECTRICAL POWER MAINS REGULATIONS. 


—— ee À—— — 
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Tux Electrical Power Mains Regulations Committee was appointed 
by the Electrical Section of the London Chamber of Commerce in 
February, 1901, with a view to considering whether and what modi- 
fications are desirable in the existing Board of Trade rules and 
regulations affecting electric power supply and transmission, having 
regard to the situation created by the passage of the Electric Power 

Acts in the Session of 1900. The names of the members were given 
in our last issue. 

The general course adopted by the Committee was to obtain the 
opinions of its members and others interested as to the adequacy of 
the existing Board of Trade regulations, and also as to the special 
regulations imposed in the Manchester, Midland Corporation, and 
Walker- Wallsend power supply undertakings, these being the only 
important electric power transmission schemes which had been 
attempted so far in'this country. The Committee further decided 
that it would be of importance to compare regulations existing in 
foreign countries as to electric power transmission and supply, 
notably Switzerland, Germany, France, and the United States of 
America. 

The leading points which came under discussion and investigation 
were as follows :— 

1, Tbe maximum tension in volts to be used for a transmission of 
electrical energy at extra high pressure. 

2. The maximum energy in Kw. allowed to be transmitted through 
any one cable, and whether trunk mains must always be laid in 
duplicate ; also the manner of laying the trunk mains. 

3. The supply of a metal sheath of electrical continuity round 
the extra high-tension caoles, and this sheath to be other than the 
lead covering. 

n The thickness of dielectric in underground extra high-tension 
cables. 

5. The employment of bare wire overhead transmissions in suit- 
able rural districts. 

6. The nature and construction of sub-stations and the maximum 
energy to be allowed in any oue sub- station; also the amount of 
obligatory attendance in a sub-station. j 

7. The maximum pressure allowed on consumers’ premises. 

8. The inspection of the lines and carthing devices, &c. 

These questions were carefully considered in the course of 
numerous meetings of the Committee, in the light of foreign 
practice, in regard to which the regulations referred to were 
obtained. It was found that in the Continental countries referred to, 
regulations exist in regard to publie safety, and the safety of 
telegraphic and telephonic lines and of the lines of other electric 
power transmissions in the same districts, which taken as a whole 
are more favourable to the free development of undertakings of 
this nature than the existing regulations iu Great Britain. 

The Committee arrived at the conclusion that an effort should be 
made to procure some modification of the existing Board of Trade 
regulations, and their views were embodied in a letter issued by the 
secretary of the Londou Chamber of Commerce to Mr. A. P. Trotter, 
electrical adviser to the Board of Trade, enclosing a memorandum 
of the views of the Committee, and asking permission for a depu- 
tation to visit the Board. 

The memorandum read as follows: 

1. Voltage of Supply.— Speaking generally, the Committee submit 
that the Board of Trade should be prepared to sanction distributing 
systems at voltages at least up to 20,000 volts between any two 
conductors, on the undertakers describing and adopting an approved 
method of working, and on the understanding that precautions are 
adopted similar to those which have been found successful in other 
countries, The Committee do not think that an arbitrary limit 
should be fixed even at, 20,000 volts, as cases may arise where higher 
Voltages are desirable; but, in such cases, admit that undertakers 
might reasonably be asked to specify in detail, for the approval of 
~ d the character of the extra precautions they propose to 

opt. : 

2. Power Conve id by Mains.—The Committee consider that 
limitation of the size of mains, or the output which they may carry, 
18 unnecessary and incompatible with natural development, though 
they think that the Board might reasonably require that under- 
takers should as far as possible arrange their system of mains to 
Include an alternative route in case of accident. Where, however, 
more than 2,000 xw. is habitually to be transmitted by one main 
the undertakers might be required to notify the same to the Board 
of Trade for the purpose of record; and the Committee would 
regard as reasonable a regulation to the effect that, after exceeding 
à capacity of 8,000 K w., a central station should not transmit more 
than one-fourth of its total energy by one set of mains without 
notification to the Board of Trade; but that not more than two sets 
of mains should be required up to 4,000 Kw. 

3. Laying and Protecting of Cables.—The Committee strongly urge 
on the Board of Trade that the regulations under this head should 

Open and elastic. Most of the power transmission work which 

M been done abroad has been carried out by means of overhead 
wires, and there do not exist at present such large and complicated 


networks of underground mains for power distributions as are con- 
templated in the power distributions in this country. There can be 
no doubt that the use of underground mains.on a large scale will 
ultimately lead to great improvements, diminishing their cost and 
increasing their efficiency, and it would be highly undesirable that 
rigid regulations should be laid down before experience has been 
acquired, and thus stand in the way of legitimate experiment, 
development or invention, and place undertakers in this country at 
& disadvantage compared with undertakers abroad. Where the 
conductors are interwoven into a single cable and where the neutral 
point of the system is earthed the Committee submit that the use 
of & metal sheath in addition to the lead covering should be 
optional, provided suitable mechanical protection is afforded. 

4. Thickness of Dielectrics in Cables.—The Committee would point 


. out that they can find no rule in any country abroad or in America 


making a particular thickness of dielectric compulsory. They sub- 
mit that the present Board of Trade rule is not founded on any 
scientific basis, and since it was made further advances have shown 
that great thickness of dielectric is sometimes actually a disadvan- 
tage. Abroad, makers after careful experiment have successfully 
adopted much thinner layers with advantage, while there is a great 
saving in cost. The Committee suggest that undertakers and 
cable makers should be left to settle this matter between them- 
selves. 

5. Perinission to Use Dare Overhead Conductors.—The Committee 
would partieularly point out the fact that the Board of Trade 
regulations have hitherto practically entirely prohibited overhead 
work in the United Kingdom except under such onerous regulations 
as to make it impracticable. There are large areas in this country 
and in the districts over which power supply Bills have been 
granted the character of which is similar to districts where bare 
overhead wires have been successfully and safely used on the Con- 


. tinent and in America at very high voltages for the past ten years. 


The yreat devclopment of power transmission on the Continent 
and in America has been largely by bare overhead wires in a form 
which has been entirely prohibited in this country, and great 
industrics have arisen based on their use which have no counter- 
part here at all. The Committee are strongly of opinion that per- 
mission to use overhead wires outside crowded city areas is vital to 
the commercial success of power schemes over large districts, aud 
suggest that on this point the regulations should be brought into 
line with those current in other countries. 

6. Sub-stations and Transformers on Consumers’ Proinises.—The 
Committee consider that undertakers should be permitted to place 
transformers up to the voltages contemplated above on consumers’ 
premises in sub-stations above or below ground, provided they are 
properly designed, drained and veutilated ; and that the amount of 
power to be installed in sub-stations should be left to the under- 
taker's discretion. 


June Tth, 1901. 


In an appendix voluminous extracts from the oflicial regulations 
for electric power supply in Switzerlund, Germany, France, and 
the U.S.A. are given, which we brietly abstract below :— 

Switzerland. —Clauses defining the official form of control of high 
power installations, the responsibility of undertakers, rights of 
expropriation, and penalties for wilful damage or negligence, are 
given, but the actual details of the high-pressure lines, &., are 
left entirely open. The Swiss Institution of Electrical Engineers, 
however, provides the necessary regulations for safety. 

High-pressure systems are defined as those of more than 1,000 
volts. The maximum pressure allowed iu houses and factories is 
250 volts, unless expert attendance is employed. In high-pressure 
systems no repairs to the line or apparatus are allowed while the 
lines are alive, unless in cases of urgent necessity, and under the 
surveillance of the engineer-in-chicf or his representative. Instruc- 
tions as to earthing or iusulatiug the machines are given; high- 
pressure parts of opposite polarity must not be placed so that they 
can be touched simultaneously. 

The limiting temperature of apparatus, due to the passage 
of electricity, is placed at 60°C. Cut-outs on each pole are gene- 
rally required in all circuits; those at the generating stations must 
be sct for the normal current in the circuit protected, not for the 
maximum of the station. 

For overhead lines, copper wires of less than ‘12 in. diameter are 
not allowed, and the factor of safety at — 20 C. is to be at least 5, 
reckoning the weight of the wire only. Wooden poles are allowed, 
of specified minimum dimensions, and the spans are also limited. 
High pressure aeriallines are not to be stranded or covered ; their 
lowest point must be 20 ft. above ground, and 26:5 ft. in crossing 
roads. Clear notices warning the public of danger must be dis- 
played, and the posts aud insulators are to be painted red. 
Armoured cables may be placed direct in the ground ; unarmoured 
cables must be protected by conduits, but the neutral conductors of 
D.C. systems may be laid bare and unprotected. The regulations 
are especially explicit and profuse in regard to crossings of dif- 
ferent lines, crossing railways and roads; for railway crossings, high 
pressure lines must be carried on metal pillars, not on wood posts, 
placed as close to the railway line as possible. 

Germany.—The Imperial authorities at present do not directly con- 
trol electrical power systems; the Institute of German Electricai 
Engineers issues a set of advisory rules, but there are no compulsory 
regulations. These rules are generally similar to the Swiss regula- 
tions, but are rather more stringent; they prescribe tests which 
must be complied with. The maximum temperature of apparatus 
is fixed at 50° C. above the atmosphere. 

France. — The Government exercises a very direct control over 
power supply, and has issued a complete set of administrative and 
technical regulations. High-pressure installations are defined as 
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those using a pressufe above 600 volts D.C., or 120 volts A.C. The 
span of aerial conductors is limited to 330 ft. Fences are to be 
fixed to poles at a height of 66 ft. from the ground to prevent the 
public from reaching the conductors. Guards are generally 
required beneath the conductors where they cross other wires, or 
roads, rivers and canals. A minimum insulation resistance of 3'1 
megohms per mile is specified for aerial conductors; that of every 
section of an underground line, in ohms, must not be less than five 
times the square of the potential difference between the conductors. 

United States of America. — No general regulations are in 
force. The National Board of Fire Underwriters has issued a code 
of safety regulations which are generally accepted. Most of these 
are covered by the Swiss regulations, and the variations are un- 
important. 


It is very noteworthy that in all these countries there is no 


statutory or official regulation as to the maximum voltage that may 


be used, the maximum power that may be carried by 
one cable, or by one sub-station, or as to the thickness of the 
dielectric in underground cables. These are the very features 
which are unfortunately present in our existing regulations, and the 
repeal of which is urgently necessary for the success of electrical 
power distribution on commercial lines in this country. 


EFFICIENCY OF POWER STATIONS. 


Mr. PHILIP Dawson’s article on “Power Station Efficiency " in 
Traction and Transmission must hardly be taken as a guide. It 
may serve as presenting a high aim, but it is scarcely safe to accept 
it as marking actual achievement, for we fear the figures are aca- 
demic rather than practical, and, as is usual with tramway statistics, 
the most essential figures arc omitted, though we feel sure, 
from his preliminary remarks, that the author appreciates the facts 
of his subject, even while talking round it. 

With all that he says of the nature of the load curve we fairly agree, 
but we set small value on, say, Table No. I., which gives particulars of 
traction stations without remark. Take, for example, Oldham and 
Ashton, with three 500-H.p. engines and three 300-H.P generators, to 
drive a paltry 30 cars and 8 trailers. Not over 15 cars are likely 
to be the average load, and they will not require over 90 xw. The 
load factor will be about 25 per cent, and the maximum instan- 
taneous output 360 kw., demanding a generator of at most 250 Kw. 
Yet here we find three 300-Kw. generators, and no explanation of 
the fact. If designed for 30 cars, then the station has been very 
extravagantly put together. Mere tables of data are useless 
without a further knowledge of the sub-division, or otherwise, of 
the distribution system on which the power factor depends. 

In Table IV. are given some useful actual results of steam engines 
on traction work which may be taken as fairly good, but Table V., 
which gives the steam consumption of different engines, is simply 
a series of steady load results, and is useless for traction purposes. 
Indeed, no reliance should be placed on steady load steam tests, 
except as a guide in estimating the economy that might be secured 
by the adoption, say, of an accumulator. Nor can Table VI. be 
accepted as of any value for ordinary conditions. We are strong 
believers in superheat, for it attacks the worst loss of a steam engine 
at its very outset, but we would hesitate to indiscriminately adopt 
excessive superheat of the Schmidt type, even with Continental 
example to go by. The engineers of the Continent tend rather to 
adopt means to economy of running, with less regard to ultimate 
economy than is paid by English engineers, At the same time the 
cost of fuel in Switzerland will justify a higher superheat than 
would pay in Newcastle. 

In this country, with tramway station work, it can hardly fail to 
pay to adopt condensing, even when water coolers must be employed. 
Feed heating is another certain economy, and moderate super- 
heat of say 100° is a third. Minor economies must be adopted or 
rejected as each case may demand. Water purification should 
always be a possible economy, and so under favourable conditions 
should a private water supply as compared with supplies at 6d., 8d. 
or even 1s. per thousand gallons. 

Covered steam pipes save more than mere heat, they prevent 
exccssive wetness of steam. All these are economics of existing 
plant. Accumulators are an economy due to the electrical system. 
It is possible tłat by their use other economies might be rejected as 
now of less value. 

These points are hardly touched on in the article before us, 
Table IX. professes to give the mechanical efficiency of first-class 
American Corliss engires for railway work. It is given as 60 to 80 
per cent. for 4 load, up to 95 per cent. for full load. 

Our author advocates electrically-driven auxiliaries, which only 
require 3 per cent. of the total power of a large station. This is as 
it may be. Steam auxiliaries may require even 15 per cent., but 
how is it when much under- loaded main engines are at work? 
Other tables give efficiencies of polyphase generators, stationary 
transformers, and of accumulators over a series of years, showing a 
diminishing efficiency as a warning of what to expect. 

The article closes with some well-chosen remarks on the amount 
of the copper in the distribution system, and generally on the 
relation of running plant load factor and capital expenditure. The 
chief object of a tramway power station and mains is to manu- 
facture electrical units at a minimum cost at the car. Thus both 
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the station and the mains form part of the whole plant to be 
considered. ; 

There is a great paucity of reliable statistics as to tramways. 
Mere lists of equipment are absolutely useless to intending 
designers. Practically nothing is ever published that gives real 
information. Tables of installed plant are worse than useless 
because they serve, perhaps, to show what some eminent engineer 
has put down as necessary, but they do not show whether the plant 
is well or ill proportioned to the actual requirements. 

How much is known of the wear and tear of cars? Who can give 
reliable approximations to the mileage of the many details of a car, 
whereby alone any true estimate can be formed of the real value of 
such articles as trolley wheels, brake shoes, wheels, or axles? Elec- 
trical tramways require to organise their statistics more along the 
lines followed by the steam railways, which can give close approxi- 
mations to the mileage run by a cranked axle, for example; ifa 
certain class of axle begins to fail its mileage is known, and other 
axles can be specially watched as they approach the critical 
mileage. 

American practice has been so much followed by tramways that 
we find cast-iron wheels nearly universal, though English conditions 
are so very different. A cast-iron wheel may be good enough in 
America on a raised rail, and it may be durable, but the same wheel 
run on a narrow-grooved English level rail with tough steel frost 
nails in the rail grooves may prove far more costly than the more 
expensive steel-tired wheel. But there are no statistics to help the 
tramway man to come to a decision on this point. He only finds by 
bitter experience how absolutely inapplicable American experience 
proves. Anything with a flange will run on a raised rail, and 
American practice seems to pay scant attention to forms of flanges. 


These and many similar points are in urgent need of elucidation and 
common action. 


LESSONS FROM BRITISH LABOUR. 


Ir is not very satisfactory to read Mr. F. Brocklehurst’s article in 
the Engineering Magazine. Mr. Brocklehurst gives all possible 
credit to the Amalgamated Society of Engineers, but it appears 
that all the causes on which big strikes were fought have been bad 
causes—that is, they have failed of being successful. Thus, in 1896 
there was a strike against a non-union man. Yet to-day the prin- 
ciple of free employment is recognised. 

Overtime, piecework, apprentices, contro] of machinery, have all 
formed the bases for quarrels, and after half a century of struggles 
the Amalgamated Society have had to acknowledge defeat all 
round. When a powerful society thus fails to attain any of its ends 
one instinctively seeks the reason. Great movements have usually 
secured something. The Corn Law agitation is a case in point. A 
great principle was at stake. The movement was headed by men of 
intelligence, and success followed, and though to-day there are those 
who sigh for the flesh-pots of Egypt in the shape of Protection, we 
cannot at this moment call to mind any industry said to be pushed 
by foreign competition that does not owe any trouble it may be in 
to its own management or to causes inside these islands. No matter 
whether we take bridges, locomotives, machine tools or electrical 
machinery, we can trace all loss of business either to the foibles of 
so-called Westminster enginecrs, to the neglect of modern shop 
methods, or to bad and meddlesome legislation. 

Take the great movement whose supporters were known as 
Chartists. The Chartists were men of foresight, and were rather 
severely handled by the authorities of their day. One of them was 
that great free trader, who afterwards became Sir Henry Parkes, 
Premier of New South Wales. His policy of free trade has at last 
placed Sydney ahead of Melbourne in population. Ten years 
ago the difference was large, 20 yeara ago Melbourne 
was about twice the size of Sydney. Parkes was a Chartist, 
and practically left England under pressure. Of all the 
articles of the Charter, there are only two that are not law to-day. 
Why? Because they were drawn up by men who bad intelligence. 
Now the policy of the A.S.E. has been unsteady and inconsistent. 
Its members, as we all know, are constantly striving to work a lot 
of overtime. Yet the Society has as constantly set itself in oppost- 
tion to overtime. 

The Jubilee souvenir of the A. S. E. itself records the disastrous 
opposition to piecework, The dispute of 1852 “fizzled out.” The 
strike of 1899 at the Maxim-Nordenfelt works at Erith was a dead 
failure, and yet it was beautifully arranged for success. On the 
machine question the A.S.E. are beaten, though we hear from 
time to time of places where they try to enforce their false ideals. 
As Mr. Brocklehurst says, the A.S.E. only invite disaster by 
pursuing à course that is absolutely counter to the true principles 
of economy. We believe that Britain's natural advantages are 60 
great that had the A. S. E. been intelligently handled, it might have 
made itself an instrument of immense service to its members and 
the country at large. It might have seen to it that its members 
were the very élite of the British workmen, that admission to its 
ranks was a credential only to be stated to secure a job. It might 
have compelled employers to modernise their shops, and it might 
have very reasonably instituted a strike against worn out and anti- 
quated tools, and generally been a power for good that would have 
paced our English shops an easy first in the world on a seven hours 


y. à; 
But the A. S. E. has always gone the wrong way, and no good a 
accrued to either its membera or the country at large. It is really 
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pitiable to think that the policy pursued has resulted in the engi- 
neering workmen only receiving two-thirds the pay they ought to 
have been getting now, and in helping the unprogressive employers 
to keep a scrap heap of old machines tryiog to do modern work 
cheaply. It is even yet not too late to mend. The A.S.E. may 
till try to educate its members, to weed out the incompetent, and 
classify them by their ability. If all men tried to work to the best 
of their ability, the poorest man could still be afforded better pay 
than the average man of to-day. | 


ELECTRIC EQUIPMENT OF CRANES. 


By WILL. RUNG, of Baden, Switzerland. (Translated by 
W. PARK and J. LEHMANN.) 
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THE great improvements that have taken place during the 
past few years in the generation and transmission of power 
by electricity have led to the gradual introduction of the 
electric motor into the workshop and factory. The electric 
motor shows a high efficiency, runs noiselessly, requires little 
attention, and occupies a very small amount of space. It is 
therefore not surprising that in many instances the old and 
complicated system of power distribution by means of shafts, 
gear-wheels, pulleys and belts has largely been replaced by 
a few small motors suitably placed and fed by cables carried 
unseen throughout the works. As a means of driving both 
small and large machinery, the electric motor is becoming 
more popular every year. It has proved itself particularly 
suited for operating cranes, and it would be scarcely possible 
to find a motive power allowing of easier and simpler mani- 
pulation. By means of a couple of handles the man in 
charge is able to effect any movement required, and the con- 
trol of the crane can, without risk or inconvenience, be left 
to an inexperienced: person. The numerous pipes and valves 
necessary in the case of hydraulic cranes, which often require 
difficult and tedious repairs, are entirely dispensed with, and 
the energy supplied through a couple of copper wires, 
requiring no attention, and causing only trifling losses of 
energy even when their length is considerable. In this 
article we shall deal with the various types of motor applic- 
able to crane work, having reference also to the nature of the 
supply current. We shall also consider what is to the 
es'gner the most troublesome matter of all, namely, the 
controlling gear. 

As regards the nature of the current most suitable, the 
choice lies between continuous and polyphase. The single- 
phase alternating current does not, demand attention, owing 
to the motors not being readily started. This choice will 
naturally be influenced by existing circumstances. Should 
supply mains be already available, the nature of the current 
supplied will, of course, determine the character of the 
molor. But if special plant is to be erected, continuous 
current will, as a rule, commend itself if the installation is 
a small one, and three-phase current if a large one. Con- 
tinuous current affords the advantage of enabling a storage 
battery to be put in parallel with the dynamos, so minimising 
the great variation of load on the generators, which usually 
occurs in the electric running of cranes. On the other 
hand, the adoption of three-phase current reduces the capital 
cost of plant, increases the security of running and lowers 
the losses of energy in the leads, especially in the case of a 
network of some extent. -Where motors are used for 
running machinery in factories, the three-phase current is 
always to be recommended, as the three-phase motor requires 
far leas attention and is better able to stand rough treatment 
than the direct current motor. Before finally deciding on 
the current to be used, the performance» the various types 
of motors must first have our attention. 


Tur MOTORS. 


The series motor is admirably suited for running cranes, 
It has a very great starting power and starts smoothly; it 
lifts a heavy load slowly and a light one quickly; it is easily 


controlled and can endure a severe overload; it also lends 
itself excellently to be used as an electric brake; yet it is 
unfit for use on cranes where the load may be zero, as in 
this case, owing to the small amount of current consumed 
by the motor, the magnetisation of the poles is very 
feeble, resulting in an excessive speed which may become 
dangerous. 

The shunt molor does not possess so great a starting torque 
as the series motor, unless its shunt is provided with a regu- 
lating resistance. It is mainly employed in cases where a 
constant speed is required. When lowering a load the 
motor acts as a dynamo and supplies energy to the mains, 
and so it cannot exceed its normal speed. ‘The shunt motor 
certainly can be made equally suitable for working a crane 
as the series motor by regulating the shunt, but for this 
purpose a fairly complicated starting and controlling switch 
is unavoidable. 

The compound motor is very seldom met with. for running 
crane or similar machinery, though from time to time it 
has been adopted in America for running lifts. 

The three-phase motor has gradually become a very serious 
rival to the direct current motor, and, indeed, is even 
superior to this in certain respects. Its starting power can, 
by careful design, be made as great or even greater than the 
series motor. It requires only a plain starting and reversing 
switch, and a descending load causes it to act as a brake and 


send the current back to the mains; its speed can never 


exceed its normal value, and it always tends to keep up this 
speed, whereas the series motor tends to produce a constant 
power. In mechanical respects it is highly superior to 
the direct current motor, since it has no commutator, 
and thus works absolutely sparklessly. It requires but very 
slight attention, and is generally capable of working under 
the most unfavourable circumstances, At the Millennium 
Exhibition in Buda-Pesth a three-phase motor was running 
entirely immersed in water.* As to its susceptibility to 
control it is somewhat inferior to the series motor, a matter 
of but small importance in the case of crane machinery, 

The monophase alternating motor is sometimes employed 
in cases where a monophase alternating supply has been 
available, but as a rule the direct use of monophase current 
is limited to cranes in which but one motor is uscd to effect 
the various movements. The motor is bound to be started 
unloaded, and must be kept running all day long without 
stopping. In cases, however, where monophase current is 
available, it will be the best plan to transform it into direct 
current or three-phase current by means of a synchronous 
motor-generator. 

When designing and fixing upon the dimensions of the 
motor, special regard must be paid to its future working 
conditions. As a crane motor is not working all day long 
without interruption, and, moreover, when working is sub- 
jected to varying loads, its dimensions can be made smaller 
than those of a motor supplying hour after hour nearly the 
same power. Keeping in view the frequent starting of the 
motor, a satisfactory starting torque is of great importance, 
and usually this is obtained at the expense of the efficiency, 
Besides this, matters must be arranged so as to ensure smooth 
starting with a moderate amount of current, and further- 
more, care must be taken that the motor, when switched off, 
stops as quickly as possible. This desideratum is best 
complied with by giving the armature a small moment 
of inertia, and a low speed must be used—or, in short, the 
motor must be multipolar. This arrangement, however, 
necessarily increases the weight and volume of the motor, 
and internal resistance of the armature, all resulting in an 


increased variation in speed from light to full load. In the 


case of a 50-H.P. motor making 550 revolutions, the weight 
of the armature amounted to about 500 kilogrammes, the 
diameter being 36 cms.; another 50-H.p. motor, making 
200 revolutions only, had an armature weighing 800 kilo- 
grammes, with a diameter of 56 cms. Upon calculating the 
moments of inertia of these two armatures, the fast running 
one was found to require 2:9 times as much power at the 
start as the slower one; on the other hand, a 4-H.P. motor 
making 950 revolutions showed a reduction in the number 
of revolutions from full to lightest load amounting to 4 per 
cent. only, the same figure for another 4-H.P. motor of 200 
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revolutions being as great as 15 per cent. This fall of 
speed, however, is of but little importance in the case of 
crane motors. As. moreover, the lower speed presents the 
advantage of simplifying the gear between the motor and the 
crane hook, thus allowing of a higher efficiency, it follows 
that it will usually be preferable to keep the speed low. 

As above-mentioned, the intermittent running allows of 
severely overloading the motor for a short time, that is to 
say, a high induction can be used and the iron and copper 
sections made smaller than usual. In mechanical respects 
the motor must be strong and rigid, and care must be taken 
to provide ample ventilation. — Iu the case of direct-current 
motors, attention must be paid to prevent sparking at the 
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eommutator in order to avoid the necessity of shifting the 
brushes when changing the direction of rotation; for this 
purpose the rate of magnetisation must be high, and carbon 
brushes must be used. 

The windings of the armature as well as the commutator 
must be well protected against dust and dirt, and all the 
bearings made self-lubricating. 

Fig. 1 gives a view of an enclosed series motor for 
crane work made by Messrs. Brown, Boveri & Co., Limited. 

The three-phase motor must be designed so as to start 
also with a fairly heavy overload. In order to secure a good 
starting torque the best arrangement to adopt is to insert the 
starting resistance into the rotor circuit and not into the 
stator circuit, as in the latter case the primary tension 
decreases, and the starting power depends on the square cf 
the tension. Small motors of 4 to 5 Uu. p. can be made with 
a squirrel.cage rotor, thus requiring no starting resistance 
whatever, but this type has a relatively small starting power 
and starts rather suddenly. Brown, Boveri & Co. build 
such motors with a rotor of large electric resistance, thus 
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gubstantially increasing the starting power and providing a 


smooth start. That a three-phase motor may work econo- 


mically it is of great importance, especially in the case of 
larger plants including several motors, to prevent the lag 
between pressure and current being too large; this lag is 
due to the self-induction of the stator, caused by leakuge of 
lines of force. Some of the lines of force created by the 
stator winding, instead of passing through the rotor core 
leak through the air and the thin bridges of iron separating 
the stator conductors from the air gap. The action of these 


stray lines of force is to produce another E.M.F., the phase 
of which is 90° displaced from that of thesupply pressure. This 
makes the current lag a certain angle relatively to the supply 
pressure. Now, the power given out of thedynamoatany moment 
equals pressure x current x cosine g, from which it follows 
that the motor must be so designed as to make cosine 9 as 
large as possible. This is usually obtained by opening 
towards the rotor the slots in which the stator winding is 
placed, or by forming these slots as close to the inner surface 
of the stator as possible; this method greatly minimises the 
leakage, and for a well-designed motor the value of cosine 9 
should not be below 0:9 at normal load. Fig. 2 represents a 


three-phase motor for running cranes, made by Messrs, 
Brown, Boveri & Co. 


(To be continued.) 


CYCLISTS AS STOP-BLOCKS. 


By ROBERT N. TWEEDY. 


& 


probability, prove to be a veritable Frankenstein, whose 
ravages no man can foresee.” 

After reading that sentence I packed up my belongings 
preparatory to leaving a country in which unknown horrors 
might face one at any moment. Better the swift bullet a 
the front than the quivering suspense while awaiting the 
unimaginable. However, after the first cold chills of appre- 
hension had passed, it occurred to me that the prophecy 


` might be as unfortunate as the simile, and I sat down to 


read again the editorial carrying such an ill-favoured tail. 

Its heading is Light Railways,“ and it takes premier 
position in a recent number of the Cyclists’ Touring (lub 
Gazelle, the magazine which is posted gratis to 60,000 cylists 
monthly. 

Although an ardent member of the C.T.C.—the club 
which, among a thousand other things, has done more than 
any other body to obtain the recognition of the whilom “cad 
on castors” as a possible person, and to cheapen and facilitate 
touring—I have had my loyalty shaken several times when 
reading the embittered articles and editorials aimed at any 
new traction scheme in particular, and all road-rail traction 
in general. 

Nor has the club stopped at ink slinging. It has per- 
sistently blocked new schemes and extensions in Parliament, 
but with small success. 

The efforts of the club would meet with nothing but 
sympathy if they were brought to bear solely on those 
matters which touch closely all cyclists; efforts, that is to 
say, to obtain guarantees that reasonable wideniugs sball be 
made, and that the road which light railways are to pass shall 
be well made and well maintained. But when these efforts 
are supplemented and practically smothered by malignant 
and wholly impolitic attempts to quash the already over- 
delayed progress of quick aud regular road traveiling and 
transportation, then it is time that counter-action be taken. 

The editor of the (/azelte would say, probably, that the 
efforts of the club /ave been confined within legitimate bounds. 
but such a statement could be contradicted easily. 

One only has to quote from the current editorial to upheld 
the contradiction. lt begins by stating that the Light Railways 
Act of 1896 was passed ostensibly for the benefit of the rural 
districte, that it has been a failure from this point of view, 
but that advantage of the provisions of the Act has been 
taken by company promoters, corporations, and district 
councils, to extend to an alarming degree, upon conditions 
fur less onerous than the Tramways Act imposes upon them, 
the urban tramway system, until it seems probable that all 
the more populous counties will presently be intersected by a 
network of tramways—yclept light railways—laid upon the 
public roads. And, whaf is worse (our italics), the present 
Government stand pledged to an extension of this undesirable 
feature, for in the Light Railways. Bill, which is before the 


the Light Railways Act of 1896 will, in all . 


—— € SS SS 5 SE SE OT ETE 
Vol. 49. No. 1,241, SEPTEMBER 6, 1901] THE ELECTRICAL RH VIEW. 413 


House. . . provision is made whereby an order under 
the principal Act (1896) may authorise the making of a 
light railway on any highway.’ ” 

How can we reconcile this direct denunciation of all 
tramways with the paragraph immediately following: It 
would, of course, be in the highest degree impolitic of the 
cyclist to object to tramways and light railways as such, and 
in cases where & majority of the inhabitants of any district 
arein favour of some tramway scheme that may be sub- 
mitted to them, the utmost that he can reasonably urge is 
that due regard shall be paid to the interests of other road 
users—cyclists included. To this end a minimum width may 
well be stipulated for; the proper upkeep of the surface 
insisted upon 

The whole question is one of utility. The representatives 
of the cyclists should recognise that their most valiant efforts 
will not set back the tide which the people are urging for- 
ward, not, as these followers of Canute and Mrs. Partington 
imagine, in order to swamp them and their cycles, but to 
ameliorate their own conditions of life; to enable them at 
the smallest expense to transport themselves and their mer- 
chandise from the country to the market ; to waft the town- 
stewed to health and pleasure in the country; and to 
interlink streets and houses. í 

There are more than a few cyclists in London, but it is 
well to remember that a few miles of line running into the 
country from Shepherd’s Bush carried 300,000 passengers on 
one day of the Whitsun holidays. 

As the law exists at present, it rests with the County and 
Town Councils and the Light Railway Commissioners to 
impose road widenings, or a part cost of them, on any com- 
pany building a line ; and track maintenance for 18 in. 
beyond the rails on each side is provided for in all orders. 
How many instances one could cite, in which the laying of a 
tramway has been the first step towards the betterment of the 
remainder of the road ! ` 
It is very noticeable that heavy traffic will take invariably 
to the track when that is laid with trimmed setts, and the 
rest of the road is macadamised. In many cases the track is 
preferred by cyclists, only as the lesser of two evils however ; 
for no reasonable creature would ride on setts if there were a 
better surface just alongside. | 

All this goes to show that the Cyclists’ Touring Club is 
hitting the wrong dog when it lashes at such public boons as 
tramways—yclept light railways—and it might do less dis- 
service to the public if it directed a few blows at those 
whose duty it is to maintain in rideable condition those 
portions of the road unoccupied by the instruments of 
Frankenstein. 

Compared with the Tramways Act of 1870, the pro- 
bationary Light Railways Act of 1896 has been the Magna 
Charta of tramway promoters, but it is still an imperfect 
Instrument, and it behoves all interested to use their best 
efforta to obtain a greater measure of freedom in the renewal 
of the Act, 


DANGERS FROM TROLLEY WIRES AND 
THEIR PREVENTION. 


Pror, JAMIESON has chosen a fitting time to read his paper 
with the above title. It is well that the public should be 
reassured after the late scares, arising in chief from the sad 
accident at Liverpool and its milder successors. This paper 
shows clearly and simply that, if the proper precautions are 
taken, serious accidents need not occur through the breakage 
of an overhead wire of any sort. 

There are three distinct dangers to be apprehended :— 

1. The falling of & message wire across a trolley wire. 

2. The falling of a guard wire. 

8. The falling of the trolley wire itself. 

Either of the first two occurrences, under conditions 
which should never be permitted in modern practice, may 


bring about one or both of the others. 


|] 
1 
L. cine oh 


Many kinds of guards have been tried, and more have 
been suggested to overcome the first two, but not till 
recently, so far as we know, have any practical safeguards 
been put forward or adopted to deal with the third incident. 

Prof. Jamieson deals first with the methods which have 
been adopted for protection against contacts with trolley 
wires, and condemns the wood strip used in Liverpool—and, 
we fear, in other towns—both in words and by more sug- 
gestive illustrations. 

There are those who think that tliis absurd“ guard ” was 
not criticised severely enough after the Liverpool fatalities. 
Mere criticism in any case would have been too mild; it 
should have been condemned ontright. Like the notorious 
Belleville, any engineer might have condemned it from the 
drawings. 

While the paper was being prepared an illustrated 
description of the guard-strip now being adopted at Liver- 
pool was received. So far as we can see, this arrangement 
differs in nothing but its mode of attachment from its 
predecessor, and it is left for us to hope that all the over- 
head wires are removed from the vicinity of the tramways 
before the winter conies with its snow-storms. 

There does seem to be one way in which this Liverpool 
strip might be made effective, without detracting from its 
appearance ; although, for other reasons, the whole arrange- 
ment is considered to be far from perfect. 

The suggestion is that copper or galvanised steel wires be 
stapled along the whole length of the top, and perhaps the 
sides, the ends being taken to the bracket arms or poles, 
which must be bonded to the rails (fig. 4). 


Qf Earthed wires. 


—— Insulation. 


It is doubtful if the insulation bet&reen the earthed wires 
and the trolley wires could be maintained for any length o. 
time, even if the strips were made of specially prepared fibre, 
but the idea suggests the only method by which the guard 


in name could become one in reality. 


The hope expressed above is in a good way to be fulfilled, 


as the letter mentioned states that arrangements have been 


made with the National Telephone Company to place all 
their wires crossing the trolley wires underground by this 
September ; and that a settlement on the same lines hag 
been nearly completed with the postal authorities, who by 
nature have more inertia than the company they have 
persecuted. 

Of course that is the only real solution of the guarding 
question. Let all message wires dive below ground when 
they approach a trolley wire, and their potential danger 
vanishes as completely as themselves, to the benefit of 


everyone. 


Figs. 2 and 3 in the paper illustrate the usual arrange- 
ment of guard wires. We believe that fig. 2 is the most 
usual arrangement, whether the wires are insulated or not. 
If insulated they become Liverpool strips in effect, but would 
hold out of contact with the trolley wires a much larger per- 
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centage of fallen wires than that strip. As Prof. Jamicson 
points out, it is very necessary to anticipate wires falling in 
the most awkward fashion, with a tendency to curl upwards. 
Therefore, unless a roof is built over the trolley wires, it is 
conceivable that the most elaborate arrangement of guard 
wires will not prevent contact being made at some time. 

It is most undesirable to put more than two guard wires 
over any trolley wire, and it is just a question for discus- 
sion as to the positions they should have relatively to the 
live wire. 

The G.P.O. requires them to be 8 in. on each side of a 
single wire, and 8 in. on the outside of two wires not more 
than 12 in. apart, and we thiuk that this arrangement is 
superior to that shown in fig. 3. There should be no need 
nowadays to remark that a wire trying to fall across a live 
wire should be well earthed during the endeavour, but it is 
an astonishing fact that on all the principal German tram- 
ways the guard wiring is most scrupulously insulated—insu- 
lated, practically, as well as the trolley wire. Throughout 
the greater portion of Berlin, indeed, wood strips, of a more 
unserviceable type than the Liverpool strip, are in use; but 
new, and we must suppose improved construction, has one 
steel wire supported from the hanger caps vertically above 
each trolley wire, and insulated from earth throughout. 

Such a wire, of course, is entirely useless. If a message 
wire falls, it must inevitably curl or droop on to the trolley 
wir, ready, then, to electrify or electrocute the unwary. 
When, however, a proper connection with earth is provided, 
this particular arrangement is as neat as any we have seen, 
and, if one could rely upon a single broken message wire 
fusing directly it short circuited the line, or upon a bunch 
of wires opening the station, or section, circuit breakers 
immediately, it would combine eflicieney with neatness, 
although, as we have indicated previously, the maximum 
efficiency is attained only when fallen wires are held out of 
contact, neither becoming dangerous nor cutting current off 
the line. 

Guard wires should be earthed at every unchorage, and 
these points should be fairly frequent, both, as Prof. Jamicson 
explains, to reduce the resistance of the carth circuit, and 
to minimise the length of wire which may be pulled down 
by an errant trolley pole. We have seen guard wire hang- 
ing in white-hot festoons, because the earth current was not 
heavy enough to operate the circuit breaker on the feeder, 

Prof. Jamieson is of the opinion that guard wires should 
be made of silicon bronze, this metal being stronger than 
galvanised steel for the same size, having greater cou- 
ductivity, and being better able to withstaud corrosion in an 
acid-laden atmosphere. We would extend this r-commenda- 
tion to trolley span wires, which are made usually of 
stranded galvanised steel. The galvanising cracks and 
peels off this wire, especially at the nozzles, unless very great 
care is used, and the unprotected steel begins to oxidise 
immediately. 

The Post Office in their regulations desire that“ In all 
cases in which telegraph wires and trolley wires are parallel, 
and within 30 ft. of each other, suitable hooks shall be fixed 
on the arm-stay or on a span wire," in addition to the 
ordinary guard wires; aud ** Where the telegraph lines are 
80 close to the trolley wires as to render the foregoing 
protection insufficient, the guard wires should be laced." 
After reading all the regulations, one arrives at the conclu- 
sion that the Postal authorities will ascribe any breakage of 
their lines to Providence, and will cast the whole respon- 
sibility for any damage arising through contact with live 
wires upon the owners of the tramways. On the other hand, 
we consider that it should devolve on the P.O. to so erect 
and maintain its lines that breakages shall not occur, and 
to use such reasonable precautions as to prevent any damage 
following a break. 

Prof. Jamieson says that he is not aware of any place 
where lacing is introduced. We were once acquainted 
with a line where it was done, and we have a lively 
recollection of the trouble it caused. Unless a de-wired 
trolley-pole tore down the whole construction, the head 
became so enmeshed, that it was necessary to unship 
the pole itself in order to free it. 

While recognising that, as matters stand now, some form 
of wire guard is necessary, we can but deplore the necessity, 
as the experience is universal that guard wires themselves 


are more often the cause than the preventatives of break- 


downs and delay. For instance, the record on one English 
system shows that during nine months there were 10 break- 
downs caused by the guard wires earthing the line, and that 
no message wires fell during the same period. 

In speaking of the breakage of trolley wires, Prof, 
Jamieson drew attention to the strength of the wire in 
general use, in order to point out that this wire is not so 
likely to snap under accidental stress as to wear out at sha 
curves. This undoubtedly is true, and with the object of 
reducing this wear, the wire should be supported at frequent 
intervals by long and flexible ears, which will take the curves 
sweetly. German practice, so far as we are acquainted with 
it, is at fault on this point as well, very short screw-clip ears 
(4 in. to 5 in. long) being used, which take the curves like 
polygons, Probably most men who have been connected 
with lines on which double-deck cars are run, have seen the 
heavy trolley standard bases broken, or the top roof ripped 
up, as the result of a trolley head fouling the overhead con- 
struction, apparently to the small detriment of the construc- 
tion itself. 

Nec, V. of the paper is devoted to “ Freeing, earthing and 
other safety devices.“ & section on which any fault has 
oceurred, must be made dead at once, and many automatic 
devices have been designed to effect this. When the line is 
quite small, and the power house never has more than, say, a 
100-KW. machine per feeder, the circuit breakers in the 
station can be depended upon generally to look after faults 
of any sort. When the feeders have considerable power at 
the back of them, unless the fault be a dead earth, it is 
possible that the eireuit-breakers will not operate. It is good, 
therefore, to have some device in the section boxes, or on the 
overhead construction, which will deal immediately, and 
certainly, with any fault; and there should be arrangements 
at every scction-box for telephoning to the power station. 

We think, with the author, that one of the simplest and 
most effective devices for ** deadening " & section is the one 
which is being tried at Leeds. Jt consists of a switch, or a 
plug block, which, when closcd, short circuits the line 
through the trolley pole of the car on which it is fixed. 
There is nothing automatic or delicate about this, and it is 
always at hand on anything like a frequent service ; but we 
would suggest that a specially fitted device is rather 
unnecessary, as most car controllers afford the means of 
earthing the line by cutting out both motors and turuins tbe 
handle. Perhaps the car circuit breaker might object 
though, as it would have to be held in. 


Fig. u shows Blackwell's neat and simple earthing device, 


which does not involve solenoids, and other complications. 

Whether safety devices are installed or not—at present 
they are the exception—instructions to motormen as to the 
action to be taken when a broken wire is encountered 
should be explicit, and should differentiate between hanging 
and trailing wires, and between wires falling in thickly and 
in sparsely populated portions of the road. 

In a busy town the wire should be taken to the rail and 
held there by the foot, but in the country it might be quite 
allowable to secure the wire temporarily in a position such 
that earth is not made, and in which it does not foul passing 
cars. A man should be detailed to watch the place till the 
linemen arrived. 

If a trolley wire falls during wet weather it may make 
good enough earth to open the circuit breakers, but in very 
dry weather, if it falls clear of the rails, it is probable that 
the leakage will be comparatively minute, We have seen 
30 yards of live wire lying along the road and cars running, 
quite unconcernedly on the sound wire. 

With regard to the possibility of a live wire falling on a 
double-decked car, we must confess to feeling very uncom- 
fortable at the thought of it. Prof. Jamieson does not 
touch on this point. The danger is very real, as the dis- 
tance through which the wire has to fall is but a few feet, 
and one cannot rely on the wire striking the earthed railings. 

Although the cars would be rendered more unsightly 
thereby, the most effective protection would be a light roof, 
or a stout network of wire which would be connected to the 
truck. On most lines it would hardly be possible to allow 
sufficient headroom for a passenger in an upright position, 
but complete immunity from danger would be obtained 
Without relying on automatic contrivances. 
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l everything else, the system has its faults, but, on the whole, it has 
A TIMELY PROTEST. served England well. 
Electricity, however, has been sacrificed on 5 altar e 
. . lali: : ‚ It of 20 y f ression is picturesque 
We have been sent à copy of the following letter, which has 0 p 1 ne ite King of England's Palace is 
been addressed to the Lirmingham Daily Marl, in reply being fitted with American electrical lifts, while the Queen is issuing 
to the paragraph which it quotes from a recent issue of that an appeal to the ladies of the aristocracy to wear British materials 


ich it will be seen suggests “a grave reflec- ~at the Coronation. D. 
; P s and ee n lectrical focai A panes 1 . Wnat special advantage is it to England and our working men 
tion“ on the itis! electrical profession. As our readers that capital should be invested in Argentine Cedulas, American 
are well aware, the interests of home electrical manufactures breweries, and the like rather than in the development of British 
have our constant attention and support, and we have manufacture, one is unable to perceive. It certainly seems 


; : - i , i i being con- 
ypres elves freely. concerning the senseless restric- anomalous that while the United States Tailways were g 
nM sed ours y ip structed with many millions of British capital, our own Government 


tions which have hampered the natural development of the was carefully legislating in such a manner as to warn off capital 
industry in this country. We have no desire to undervalue from English tramway enterprise. That America is such a 
the great efforts, worthy of all praise, which have been made powerful industrial competitor to-day is largely owing to the assist- 


by our British electrical engineers to maintain their position „ which was unable to find remurerative employment 


in the face of such restrictions, but with paragraphs of this In such an International struggle, heaven help us if we are to 
sort continually appearing in the daily press, there is no rely on aldermen and councillors as our champions. In the hour of 


advantage in attempting to keep silent, or to avoid full and trial most of us will probably prefer to be on the side of the repre- 
: sentatives of individual enterprise, practical science, and profit- 


open discussion of the causes which are responsible. í . 
40 DANT MC . ED seekiug labour than on that of the miscellaneous crowd of property 
The defence of “ An English Electrical Engineer reads oer and their satellites so largely represented in the 1 
as follows :— ment of ourtowns, and some of whom, while responsible for the 
: * E aces existence of some of the foulest slums in Christendom, are endeavour- 
The first paragraph in your Notes and News“ of the 23rd inst. ing to hamper comprehensive electric power and traction projects 
reads as follows :— by means of which the evils of congestion can be most effectually 


“The latest Yankee report is that a New York firm has been destroyed. 
given the order to supply the electrica] machinery for three 
5 5 Palace. . . . If 1 ae the reflection While defending electrical engineers, the writer refers 
on English electrical engineers is very grave indeed.” B our ' p IN AME 
You say that the report lacks confirmation, but there is no primd incidentally to the hard IU of the u orking m who, after 
all, is the greatest sufferer by any policy which tends to 


facie reason to doubt its substantial accuracy, or that the depart- i i : 
ment responsible for placing the order was not actuated solely by check free industrial development. The most deplorable 


the desire to obtain the best article on the most favourable terms. aspect of the question, indeed, is that the working man is 

The serious point of the paragraph is that an intiuential journal, being cozened into the belief that municipal trading opens 

circulating in one of our greatest manufacturing districts, should 2 3 NET 
up a royal road to the Millennium, and in the meantime 


see in such a circumstance a very grave reilection upon English À ; : 
electrical engineers, and in justice to members of the profession increases direct employment and raises wages. It cannot be 


who, under most disheartening circumstances, are endeavouring to denied, as * An English Electrical Engineer " strongly hints, 

maintain the position of this country in the great industry of the — that a large proportion of the members of local authorities 

new century, I trust you will afford me space to describe the chief ; pa ; 35 : 
consists of * property jobbers," and others whose private 


initial causes, as we believe, for vast orders for electrical machinery x ‘ / 
and accessories being sent abroad. interests are opposed to real progress, especially when it 
When a practical uses ot eas 2e ne notable, ieee takes the shape of comprehensive schemes of electric traction 
engineers took a prominent part in developing the new industry ; ue . atito- 
and British capital was readily forthcoming. They would be leading and power supply through town and country, which auto 
matically reduce the value of slum property, and at the same 


the world still if they had been given fair play. But the curious : : 
commercial policy of this country, which attempts to combine time reduce the income of those who have fattened on the 


external free trade with internal protection, could not permit any necessities and the sufferings of the overcrowded poor. 
VP occasion, and made Nowhere are fortunes made more rapidly than in such 
dii. : neighbourhoods by the  publicans, tradesmen, “estate 


haste to arm municipal councillors against the etforts of personal i 
enterprise to spread the benefits of electricity. The Tramways Act, agents, brokers and undertakers, who prey upon this 
1870, made it impossible for some years to provide ae herded humanity. And when we reflect how much might 
means of locomotion in the streets without losing nearly all the have been done in the past 20 years to put an end to these 
capital involved. Then came the Electric Lighting Act of 1882, l . if u lebt n m Ern lb e y f i d 
which struck an equally damaging blow at those iniquitous people lorrors ME only electrical science had been given a free hand, 
who were eager for the progress of general electric supply. we are nob disposed to rebuke the indignant tone adopted by 
Parliament refused to consider the interests of those who were “An English Electrical Engineer” in answer to the 
ud hee 99 e 3 1 d i 1 p “indictment” of a misinformed daily paper. 
ife, and Parliament ignored also the sts 18 EN : Jack ; d 

manufacturers who might otherwise have had electric power years As we noted mou last erie. the report that a New York 
company is to make the electrical machinery for three 


ago, and thus kept abreast of competitors fortunately situated in l l 
countries whose Legislatures have been consistently sympathetic elevators for Buckingham Palace is not quite accurate. The 


towards the electrical industry. Parliament, in fact, shirked the Otis Elevator Company, while due, we believe, to American 
treatment of electricity as a national question, and threw its itive: iedomiviled hora , 

responsibility ou tue shoulders of local councils, giving to them the IIUHLEEY SS . 

fatal power of veto. | 

_ In many cases these local rulers were directors of gas companies; 
In others the town itself owned gasworks, and when the clectrical 
engineer came along the gates were shut in his face. "These things 
are happening even now in the twentieth century, although Parlia- 


ment has, in a pottering way, modified the crude ineptitude of the NEW PATENTS AND ABSTRACTS OF 


earlier Acts, and the general consequence is that our manufacturers 
have been 1 by the absence of cheap power, while the PUBLISHED SPECIFICATIONS, 


a industry has been seriously checked in its dos by the Luc Sea 

ct of there having been until recently a very limited home 

market for clectrical machinery. j NEW PATENTS, 1901. 
You cannot develop such an industry without a steady home 55 


demand. The reason why such great quantitics of electrical Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
machinery are being imported, made by American and German Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 


instead of British labour, is because they have learned for years and Birmingham, to whom all inquiries should be addressed. 


back by constant practice in a brisk home trade to make these 


things more cheap! it, then, be fairly said 
y than we can. How can it, then, y E " RE " M : 
T : : . . ; 1 16,615. Improvements in or relating to controlling apparatus for clectric 
that the retlection on English electrical engineers is very grave motors," A. J. Bovit. (N. A. Christensen, United States.) August 19th. 
indeed ” 9 (Complete.) 
The retlection is on the foresight of the English Legislature and 16,623. Improvements in mercury or other interrapters for use with induc- 
the ignorance of the British public. The engineer has been expected tion coils.” II. C. Newrox, August 19th, 
to fight with one hand tied behind his back, and with several 16,091, © Huproveneubun REC OUTS Dae. Vi JEASTY: August 19th. 
pouderons Acts of Parli h d hi k 16,053. Improvements in the manufacture of filaments for incandescing 
pu DE AT lament UUE TONN ; s dpa: * electric lamps, and in apparatus for use in such manufacture," W. IL. VoELRER. 
The truth is that electrical progress in England has been the August 19th, : 
unfortunate victim of a wave of diluted socialism. Our policy as a 16,670. “Improvements in electrical indicators.“ J. W. MANLEY. August 
nation in the past has been to encourage personal enterprise. All 19th. (Complete.) | | . 
the greatest public works of the Victorian era, including inp "i r EL NI f ee rd electrodes for gal- 
canals, harbours, steamship Services, and the like were certainly 16,707. “Improvements in means for transmitting and receiving musical 
Initiated, and, in most cases, are still carried on by the flower of the sounds electrically applicable to harmenic telegrapby or telephony." A. T. M. 
Jounson and G. GvYorTr. August 20th. 


nation’s capital and labour animated by individual endeavour. Like 


— — — — 


| 


* 24th. 


~ 


416 l 


THE ELECTRICAL REVIEW. ol. 40. No. 1,241, Serra 6, 1901, 


16,710. "Improvements in electrical switches.“ H. W. Cox. August 20th. 


16,712. ‘Improvements in or relating to automatic apparatus for controlling 
the speed of tramcars, automobiles, and other electrically or mechanically pro- 
pelled vehicles." H. E. Yensury and the tirm of EstL#k BROS. August 20th. 


1 “An improvement in electric arc lamps.“ C. E. FosrkR. August 
st. 


16.762. Improvements in and connected with electric switches.“ H. O. 
FARRELL. August 2lst. 


16.766. “Improvements in armatures for dynamos, motors, and like ma- 
chines.“ H. NEwTON. August vist. 
16,767. 


“Improvements connected with the switch points of overhead elec- 
trical traction conductors." W. E. RowLaNDs. August 21st. 

16,783. “Improvements in the mode or method of reproducing at a distant 
place or places, scenes, events or the like, occurring at the time of transmission 
by the aid of electricity." R. R. Harrer and L. FRANCKEL. August 2lst. 

16,810. A new or improved relay and methods of employing the same in 
connection with multiplex telegraphy, telephone systems and the like." P.O. 
PEDERSEN. August 2lst. 

16,814. Improved means applicable for use with overhead electric con- 
ductors for the prevention of danger in the case of telephone, telegraph or 
other wires falling across them." R. P. WII SOS. August 21st. 

16,827. “Improvements in apparatus for the electric ignition of the charges 
in internal combustion engines." J. EDMONDSON, August 22nd, 


16,817. A new or improved cord grip for electric pendant lamps." 
Wright. August 22nd. 


16,874. “Improvements in electrolytic apparatus for production of chlorine 
and alkali.” J. MacrEAR. August 22nd. (Complete.) 

16,8989. “ Railway signalling on engines and in cabins; contacts, mechanical: 
electric or pneumatic." G. SPURGEON, August 22nd. 

16,902. “Electric typewriter." W. H. WHEATLEY. 
Company, United States.) August 22nd. (Complete.) 


16911, “An improved plug and socket detachable switch for electrical con- 
nections.” F. W. Heaton and H. Smita. August 23rd, 

16,913. “Electric field surprise target.“ C. MircHELL-INNES, August 28rd. 

16,941. ‘Improvements in and relating to electric arc lamps.“ L. B. Copp, 
August 28rd. 

16,950. ‘Improvements in and relating to electric switches and to combina- 
tions of the same with wall plugs and the like." T, H. Mansi and O. D. Lucas. 
August 23rd. 


16,955. ‘Improvements in and relating to electrical inter-communication.” 
A. V. WAGENEN, August 23rd. (Complete.) 


R. O. 


(The Electric Typewriter 


16,979. ‘An improved electric cut-out." W. J. Davis and A. E. PALMER. 
August Bid. 

17,023. Improvements in alternating electric current transformers.“ H. M. 
HonART. August 24th. 

17,024. 


' Improvements in insulating material for electric apparatus.“ 
BritisH TuoxsoN-HovsroN Company, LIMITED. 
August 4th. (Complete.) 

17,025. “Improvements in systems of electrical distribution.” 
THOMSON-HoUsTON Company, LIMITED. 
(Complete.) 

17,020. “ hnprovements 
Tromson-Houston CourAxx, 
August 24th. (Complete.) 

17,027. “Improvements in locks for electric motor controller handles," THE 


British TüuoxsoN-HovsroN CoaraANy, LixirED. (J. B. Linn, United States.) 
August 24th. (Complete.) 


THE 
(W. C, Fish, United States.) 


Turt BRITISH 
(A. D. Lunt, United States.) August 


in electric circuit bre&kers." 


THE BRITISH 
LIMITED. 


(E. M. Hewlett, United States.) 


17,028. ‘* Improvements in electric brake systems.” THE BRITISH THOMSON- 
Houston Company, LIMITED. (C. E. Barry, United States.) August 24th. 
Complete.) 

17,029. ‘Improvements in lightning arresters." THe BRITISH THOMSON- 


HovsroN Company, LIMITED. 
Coniplete.) 


17,030. Improvements in electric insulating material.” 
'THoMsoN-HovsToN Company, LIMITED. 
August 24th. (Complete.) 

17,031. Improvements in automatic clutches,” 
HovsroN Company, LIMITED. 
Complete.) 

17,039. * Improvements in or relating to ritle range telephones,” 
Crossk. August 24th. 


17,045, “Improvements in driving gear for dynamos.“ O. Boum, August 
21th. : 1 


(H. R. Sargent, United States.) August 24th. 


THE BRITISH 
(W. Le R. Emmet, United States.) 


THE British THOMSON: 
(A. R. Everest, United States.) August 24th. 


C. R. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1888. 


23.200. “improvements in regulating rotary electric converters.” The British 
Thomson-Houston Company, Limited. (E. J. Berg) Dated November 22nd, 1899. 
Rotary converters are regulated by varying the inductance or reactance on the 
alternating current side in accordance with the load. The specification 
describes an arrangement for maintaining a constant direct current voltage. 
14 claims. 


23,291. “Improvements in systems ef electrical distribution.” The British 
Thomson-Houston Company, Limited. (C. P. Steinmetz.) Dated November 22nd, 
1899. Relates to means for compensating for the drop of potential at distant 
points in alternating current systems of distribution, and consists in connecting 


with the circuit a phase advancing device or source of leading electromotive _ 


force. The specitication describes a three-wire system in which over-excited 
synchronous motors are provided at sub-stations to produce the desired rise of 
potential. 9 claims. 


23,282. Improvements in slectrio locomotives er motor cars fer adhesion aud 
rack ralways." The British Thomson-Houston Company, s nited. (The Union Elec- 
trioitats Gesellschaft.) Dated November 22nd, 1899. Relates to an arrangement 
of electro-motors for vehicles running either by adhesion alone or by a combina- 
tion of adhesion and rack rails. "Two motors of different capacity are used. 
The weaker motor drives the adhesion wheels and axle as usual, and the 
stronger motor drives the adhesion wheels or the cog wheels engaging the rack 
or both as desired through gearing and a clutch. 1 claim. 


23,315. "improvements in and connected with electrolytio meters." A. Wright. 
Dated November 22nd, 1899. An electrolytic measuring cell of any kind is 
shunted by n definite resistance so that only & fraction of the main current 
passes through the cell, and the back electromotive force of this cell is balanced 
by a primary or secondary galvanic cell, a thermopile heated electrically or 
otherwise, or other source of electromotive force, connected in series with it. 
8 claims. 


23,316. "Improvements in and connected with electrolytic meters A. Wright. 
Dated November 22nd, 1899. An electrolytic measuring cell of any kind is 
connected across a main resistance and a part of a second resistance placed 
between the mains so that the electromotive force derived from the second 
resistance balances the back electromotive force of the electrolytic cell, and a 
detinite fraction of the main current passes through the cell. 


23,318. ''improvements in electrodes for medioa! application of » 
Houghton. Dated. November 22nd, 1899. mea for vedere e 


are made hollow so that hot water or other heating material can be introduced 
therein. 8 claims. 


23,318. ‘‘improvements in electrical monavie Instruments." L. B. Atkineon 
Dated November 22nd, 1899. Relates to current meters described in the Exxc. 
TRICAL Review for June lith, 1901. 3 claims. 


23,371. "improvements relating to switoheo, specially appiioabis to switches for 
eleotromotors and the like.” R. ry Sloan and J. E. L. barnes. Dated November 


23rd, 1899. Relates to motor switches in which the main and regulating switches 
interlock such as described in Specification No. 1,044, A. D. 1899. 9 claims. 


23,403. ‘‘improvements in and relating to electric igaitiag apparatus useful tor 
lighting cigars or for similar purposes." H.H. Lake. (J. Abbott.) Dated Novem. 
ber 23rd, 1899. Relates to electric igniting apparatus for lighting cigars and for 
similar purposes, and consists in the combination of a magneto - machine 


sparking device and torch, which when lighted can be removed from the 
machine. 8 claims. i : 


23,413. “improvements in tbe oonstraotien of dyaamo-clectrie machines.” M. N. 
Robinson and M. M. P. R. Sankey. Dated November 28rd, 1899. In a dynamo in 
which the armature or revolving part is coupled directly to the engine fly-wheel, 
the ordinary dynamo shaft is dispensed with and the spider or boss is cast with 
& prolongation forming a journal which runs in the bearing. 1 claim. 


83,504. “improvements in recelving apparatus for Hertzian radiations or 
electro-magnetic waves.” J. O. Baviera. Dated November 24th, 1899. Relates 
to receiving apparatus for Hertzian, &c., radiations. 6 claims. 


23.663. "'Armatnre for alternating current motore." J. Burke. Dated 
November 27th 1899. An armature for induction motors consi,ts of an iron 
core provided with notches in which are placed a geries of independent closed. 


circuit conducting elements, each of which embraces two er more teeth. 3 
claims. 


23,713. “improvements in or — to electrically tilumisated advertisements 
or signs.” M. Tripp and W. C. C. Wabash. Dated November Bth, 1899. Relates 


to letters forming advertisements or signs, which are illuminated by electric 
incandescent lamps. 7 claims. 


23,728. “im manufacture of lead plates for secondary batteries.” M. 
Wallflot. Dated November tb, 1899. Lead plates which are to be used in 
secondary batteries are cleaned and roughened by projecting against them a jet 
or spray of finely pulverised hard substances such as sand, iron filings, &o. 
When &ccumulator plates are provided with thin ríbs which are to be bent over 


to hold the active material in place, the sand blast and the like may be em- 
ployed to bend the ribs. 2 claims. 


23,734. ''improvemonts In or relating to elsotrie lighting or heating apparatus." 
J. Boulllet and J. Levallole-Perret, Dated November Sch. 1499. Iu & motor lamp, 


. carbons are carried by two pairs of side roliers and two lower rollers, 
4 claims, 

23,737. ‘‘imprevomeats in | paoumatioally contact sheee for third-rall 
eleotrio raliway systems. British Thomson-Howston ; Limited. (8. M. 
Libby.) Dated November 28th, 1899. The shoes are raised and lowered by 


pneumatic means which may be operated automatically when passing a con- 
ductor crossing, &c. 7 claims. 


23,738. ''Improvemeats in regniating electric alternators.” British Thomson. 
Henston Company, Limited. (C. P. Stelametz.) Dated November 28th, 1899. 
Relates to the regulation of alternating current dynamos for the purpose of 
obtaining a constant potential, 5 of any changes in load or in the 
phase relation between current and electromotive force, and comprises improve: 
ments on the invention described in Specification No. 29,585, A.D. 1897. t claims, 


23,739. ''improvements in electric railway systeme and care.” British Thomeon- 
Houston Company. (W. B. Petter.) Dated November 28th, 1809. In addition to 
the ordinary adhesion driving wheels used on the level, and the gear wheels 
engaging racks on inc' ines, secondary wheels are provided to run on rails on 
the inclines which are placed out of line with the rails on the level. 7 claims. 


23,740. '"improvemsuts ia contreliisg alternating electric current motors.” British 
Themeon-Houston Company, Limited. (C. P. Steinmetz.) Dated November 28th, 
1899. Relates to a system of controlling alternating current induction motors 


which obviates the necessity for any special means for extinguishing arcs at the 
controller contacts, 13 claims. . 


23,763. ''improvements in maximum electrical current indleaters.” E. C. 
Rimingtog. Dated November 28th, 1899. A maximum current indicator con- 
sisting of an electrolytic cell producing gas which escapes through a porous 
plug of glass wool, or other material, or through a small hole in a metal plate, 
and a means for registering the highest pressure of gas during any period, this 
pressure depending on the rate of production of gas by the current. The cell 
may be Used for measuring total quantity. 4 claims. i 


23,766. “improvements in electrolytic apparatus." J. D. Dartieg and C. L. 
Harrison. Dated November 28th, 1899. Relates to apparatus for apoonipor ng 
fused electrolytes, such as hydroxides or nitrates if alkaline metals or al e 


earth metals; in which a porous diaphragm, such as is described in Specification 
No. 22,236, A.D. 1897 is employed. 6 claims. 


23,813. ‘improvements in gelvanio batteries." Siemens Bres. & Co. (Siemens and 
Halske Actien-Geselischaft.) Dated November 20th, 1899. Relates to sealed batteries 
of Leclanché and other types, and consists in arranging the cell so that the 
gases gencrated from the electrolyte are caused to pass through the depolariser 
on their way to the gas exits, so that none of the liquid escapes, and the gases 


have also a continual loosening action upon the depolarising mass. 2 claims. 
23,829. “I system for the generation of oleotrio currents at constant 
potential.” Q. Koppelmann. Dated November th, 1839. Relates to an im- 


proved system for maintaining the potential of generators constant notwith. 
standing variations in the speed of rotation. 1 claim. 


23,830. ‘Improvements in the process of manufacturing carhene for electrical 
and electro-chemical and other ^" H. Pohi. Dated November 20th, 1899. 
Carbons for electrical and electro-chemica] and other pu 8 are prepared by 
treating carbon bodies, whilst embedded in a mass of reduced carbon, with & 
carbon-yielding gas under the action of heat, the gas being conducted from the 
outside into, or produced within, the enclosing mass of reduced carbon. When 
a smooth surface is required on the finished carbon, the carbon body to be 


a is tightly covered with a thin layer of readily ookeable substance. 3 
claims. 


23,877. ‘improvements in or relating to electrio gas lighters.” H. de Thiersant 
and H. J. Nerhatle. Dated November 80th, 1899. The gas cock, which is eleo- 
s actuated, is formed with an axial hole and three series of radial holes, 

claims. 


23,018. LT ovements in or rela te ating telegraphs.” — 9 
Steckert. Dated November 80th, 1899. Relates bd N mechanism and 


circuits by which a number of keys at a transmitting station can operate 8 num 
ber of magnets controlling the action of the levers of a typewriter. 1 claim. 


23,960. ''Animproved electric switch or governor.” E. Cros. Dated December 


ui 1899. The switch is opened or closed according to the speed of a shalt. 3 
claims. 
24,048. ‘improved inter-commualeation telephone s E. Men 


” L en, 
Dated December 2nd, 1899. Relates to the class of direct call system in which 
the line from each station is branched to each of the other ssations, Leid? 
being made by means by means of jacks or switches connected to the line 
wanted, the home jack or switch having the bell in circuit. Each station 18 pro- 
vided with a magnet, the double contact armature of which normally completes 
a shunt across the secondary of the induction coil, but when excited by 8 | 
opens the shunt and closes the circuit of the primary. Separate pairs of 1 
can converse on independent lines, but an interferin station cannot clear ! 
magnet as the batteries put to the common line would be opposed. 1 claim. 


p 
24,231. ‘A mew or improved electrical m ° or brushing spparaint. 
B. Kellermann and B. Kellermann. Dated December 5th,1 Relates to elootrics 
massage apparatus. I claim. 
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THE ATOMIC THEORY. 


Pror. Rück ER, in his able presidential address, delivered to 
the British Assoeiation at Glasgow on Wednesday, devoted 
himself to a defence of the atomic theory, which he selected 
as representing the fundamental conceptions of the physical 
sciences. A president of the British Association could have 
set himself no more appropriate task at the close of a century 
which practically included the whole of the marvellous 
growth of modern physics. The defence had also become 
necessary on account of the powerful attacks on scientific 
beliefs by certain writers in the metaphysical camp, such as 
Dr. Ward, in his work on “ Naturalism and Agnosticism.” 
Prof. Riicker’s defence is common sense and convincing to 
the plain man, and the physical or chemical investigator, 


after reading and digesting it, will still continue to make use 


of the atomic theory to explain his observations, free from 
any uneasy suspicions he may have had that he might be 
altogether on the wrong tack. Prof. Rücker is not content 
with the highly abstract formule which satisfy the minds of 
the mathematical physicists, he must have a concrete model 
of Nature. The atomic theory, as he takes it, simply 
amounts to a statement that matter in its ultimate constitu- 

tion is not continuous, but “ coarse grained.” Sir Roberts 
Austen’s remarkable experiments on the diffusion of gold 
into lead, at ordinary temperatures, are cited as supporting the 
“ coarse grained” view. Little is said in the address about 
the constitution of the granules which form the basis of 
matter, though it is admitted that as the range of the atomic 
theory is extended, the fundamental conception must be filled. 
in by supplementary hypotheses as to the constitution of the 
granules. Another proof of the existence of “ granules” in 
matter, cited by Prof. Rücker, is the remarkable series of experi- 
ments of Mr. C. T. R. Wilson and Prof. J. J. Thomson. 
These scientists have shown that under certain circum- 
stances a free ion acts as a nucleus for the condensation of 
moisture, so that each became a water drop, till the host 
of invisible molecules was, as it were, magnified by accretion 
into a visible mist," The discovery by Prof. J. J. Thom- 
son that the atoms themselves can be broken up into 
corpuscles or electrons, is interpreted by Prof. Rücker 
to mean that “matter of all kinds will some day be proved 
to be fundamentally the same." Dealing with the question 
as to whether the atomic theory is a unique explanation of 
material phenomena, the President says that “The atomic, 
theory must hold the field until another, can be found 
which is not inferior as an explanation of the 
fundamental difficulties as to the constitution of matter, 
and is, at the same time, not less comprehensive.” Prof. 

Rücker's views as to the nature of living matter are some- 
what vague, but his sympathies may be inferred from his 

statement that “ physiology has specially flourished since 

physiologists have believed that it is possible to master the 
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physics and chemistry of the framework of living things, 
and since they have abandoned the attitude of those who 
placed in the foreground the doctrine of vital force.” The 
final conclusion of the learned President is “that atoms are 


not merely helps to puzzled mathematicians but physical 
realities." 


Ox another page we give an abstract of 
Herr Lasche's paper on the high speed car 
built by the Allgemeine Company. In the 
paper itself very full details are given of the construction, 
and it is intended to make exhaustive trials of the car to 
elucidate facts, The car is assumed to be capable of a specd 
of 124 miles per hour, though it is possible that higher 
speeds may be attempted should the car prove fit and 
capable. High tension current is at present intended, with 
transformers on the car, an expedient which is admittedly 
open to criticism. This car appears to be a genuine 
attempt to solve the high speed question on conservative 
lines; but we cannot think that the carrying of the 
transformers on the oar i8 altogether good, though it may 
cheapen general construction. A four-motor equipment is 
employed, but there are six axles. The motors are spring 
coupled, so as to avoid the trouble of uncushioned weight. 
The liquid resistance seems well arranged to prevent trouble 
from careless driving, as it automatically varies in accordance 
with the speed in a most ingenious manner. The spring 
coupling is a kind of three-ray star of Jaminated springs 
bearing against abutments on the wheels, and provided with 
swivel abutment struts. We should like to see this coupling 
a success. It is scarcely necessary to point out that any car 
intended to carry 8,000 H.P. of motors on four axles, to run 
ab an average of 1,100 f. p., must involve many difficulties. 
We hope to see that less than 1,100 H.P. will run such a car 
as described. It seems a lot of power for 50 passengers 
when compared with 1,000 H.P. indicated that is said 
to be about, the power of a passenger steam locomotive with 
a fair train at high speed. So far thecar has been tested on 
friction wheels only. The paper is of the highest interest, 
and should afford useful hints to designers of high speed 
cars. 


High Speed 
Railways. 


* 


The Rating 
of Electrical 


at Glasgow last week, which we reproduce 
Machinery. 


in full in this issue, deals with a subject of 


the first importance to the British electrical industry. The 


rating of electrical machinery— especially of dynamos and 
motors—has for long been a sore point with us; for whereas 
some foreign manufacturers lay stress on the output of their 
machines for short periods, our custom has always been to 
specify the load which our machines will carry night and 
day. The natural consequence has been that many an order 
has gone abroad, which would have remained in this country 
if a fair basis of comparison had been employed ; the British 
dynamo, under such conditions, is bound to cost far more 
than its foreign competitor, and the fact that the latter, if 
worked continuously at its nominal load, will get red hot, 
is only discovered when it is too late. 

The steps which the German Association has taken to put 
anend to this unfair system of rating, as set forth in the 
appendix to Mr. Kapp's paper, are to be most heartily com- 
mended, and our own Institution would be well advised in 
following the good example now before it. 


THE paper read by Mr. Gisbert Kapp 


A Novel Trolley-Wire Proteetor.— An engineer in the 
provinces, having been behindhand with his invention for 
preventing Liverpool" accidents when that great scare 
pulled the trigger for such a multitude of guards to be shot 


on to the market, has taken the happy occasion of Prof. 


Jamieson's Glasgow paper to present bis scheme for inspec- 
tion on paper. In an article in the last number of the 
ELECTRICAL REVIEW it was remarked that, while overbead 
telegraph and telephone wires existed, the only absolutely 
safe way to protect the public would be to build a roof over 
the trolley wires. d 

The engineer of whom we write must be congratulated 
on having either forestalled us with this idea, or upon 
acting on the suggestion with wonderful celerity ; but we 
think that he has not made the most of his opportunity. 
He suspends over the trolley wire, by means of various guy 
wires and straining devices, an inverted trough made of 
lin. galvanised sheeting “ profusely ornamented” with holes, 
which bring the weight of the trough alone down to the 
insignificant amount of 200 Ibs. per span. Over two wires 
which are not too far apart is suspended—on paper—a flat- 
topped trough. Now, we had in our mind a rather more 
substantial affair, and one which might be made to serve a 
variety of purposes other than the original. We should 
erect, on stout steel columns placed at convenient intervals 
in the roadway, buckled plates supported on I joists and 
filled in as to the top with cement. In the case of a single 
line this protector would be sufficiently broad to cover a 
tram, thus keeping the rain off the top deck passengers. 
With a double line we should be inclined to extend the 
* protector " over the whole roadway, and perhaps the 
pavements as well; in fict, we think that, directly this 
suggestion is made known, all local authorities will 
compel intruding tramway companies to adopt this 
* protector " throughout their areas. When we think of 
the royalties that would accrue, we regret that we are not 


writing a patent specification, instead of a * Note" in a. 


technical paper. Not only would our protector be of service. 


in guarding the travelling public from the excursions of the 
electric, and the damper and less “ subtle fluid” ; it would 
form, moreover, a most convenient promenade for citizens 
interested in astronomy and the home life of frontagers, and 
portions might be converted into hanging gardens and shoot- 
ing galleries. We anticipate, indeed, that if the supporte were 
made of sufficient strength, an elevated railway might be run 
on it with advantage. The street columns would be found most 
useful for obstacle races in municipal bicycle gymkhanas, and 
driving tests for motor car men. 

We are extremely sorry to say that the constant thought 
required to work out this “ protector" has so engrossed our 
time that none has been left for the making of drawings. 
When these are made, however, we shall follow the above- 
mentioned engineer in the endeavour to obtain a beautiful 
effect, without regard to the accuracy of details. 


Finsen Light.—Mr. J. H. Buxton, presiding at a 
mecting of the governors of the London Hospital last week, 
said that the Finsen light treatment of lupus, which was 
introduced into the hospital by the Queen, continued to be a 
great success. The lamps had been of the utmost service, 
but it had been discovered that smaller and cheaper ones 


— 


were equally effective. During the past 15 months 215 


patients had been treated. 

At the half-yearly board meeting of the Governors of the 
Bristol General Hospital on Monday, it was mentioned that 
Sir William Henry Wills had authorised the institution to 
draw on him up to £600 for the provision of the Finsen 
ray apparatus for the treatment of lupus. The hospital has 
already been provided with an X ray equipment. 


Nernst Lamps.—On September 4th, at 7 p.m., at the 
stand of the Electrical Company, Limited, in the Glasgow 
Exhibition, there was on view an assortment of Nernst 
lamps made by the A.E.G. Lord Kelvin was present, and 
after inspecting the mechanism of the lamps, he switched on 
for public view a row of 12 Nernst lamps arranged above 
the stand. About a minute after switching on the lamps 
gave a brilliant light. This is the first public appearance 
in Scotland of the new lamps. They will do service at the 
stand until the close of the Exhibition. 


— ñũG·õn O_O ———————— 
"ur 419 


Vol. 49. No. 1, 242, SEPTEMBER 13, 1901.] THE ELECTRICAL REVIEW. 


GLASGOW INTERNATIONAL EXHIBITION, 
1901. 
LX 
Messrs. ALLEY X MACLELLAN. 


Besides other machinery of a general description, Messrs. 
Alley & MacLellan, of the Sentinel Works, Glasgow, show 
an aggregate output of about 600 H.P. of their“ Sentinel“ 
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FEED WATER HEATER, OPEN. 


high speed engines. Of these there is one of 300 l. H. P. on 
loan to the Exhibition, supplying part of the power used in 
the lighting and power distribution of the Exhibition. This 
has already been described and illustrated in our article on 
the power department. | 
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“H” type, which is adopted for the smaller sizes up to 
150 B.H.P., is shown running ; it is coupled to a Laurence- 
Scott four-pole dynamo, giving 170 amperes at 225 volts, 
500 revolutions per minute, both being mounted on a com- 
bined bedplate. This engine has two cranks and two pairs 
of tandem cylinders, these being 6 in. and 10 in. diameter 
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SECTION OF “ MARINE AUXILIARY," CONDENSING ENGINE. 


x in. stroke; the speed is 525 revolutions per minute, 
and the output at 150 lbs. pressure 50 B. A. P. In this type 
of engine there is only one line of valves, which is placed 
between the two lines of cylinders, and driven by a single 


eccentric. Lubrication and governing are effected in the 
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Messrs. ALLEY & MACLELLAN'S STAND. 


On their own stand, which adjoins the power station, is 
shown an engine of 200 I. H. P., with cylinders 11 and 18 in. 
X 9 iu., being a duplicate of the 300-I. H. P. engine just 
mentioned, with the exception that it has only two lines of 
parts, and the cranks are set diametrically opposite; each 
line of parts, however, is an exact duplicate of each line of 
parts in the three-crank engine. Another engine, of their 


same way as in the larger engine. "The overall efficiency of 


the set is 85 per cent. at full load. 

Besides these there are two of the Sentinel marine 
auxiliary simple condensing engines, one direct coupled to a 
6-Kw. dynamo, running at 550 revolutions per minute, to sup- 
ply the electric light for the stand, and the other of 5 B. H. p. 
driving direct a centrifugal pump, also of the firm's own make, 
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In these engines the air cylinder is separate, shortening 
the engine, but increasing the length of the connecting rod. 
A shaft governor is used, which rotates an eccentric pulley. 
Both cylinders of the larger engine are 54 in. in diameter, 
with 4 in. stroke, and the B.H.P. is 10 non-condensing, 11 
condensing, at the normal speed of 600 resolutions per 
minute. 

The smaller engine is of similar design, and runs at 650 
revolutions per minute. These engines are very simple and 
cheap ; one of them has run for 16 years, costing only £3 


for repairs, and a larger one ran night and day for 12 years, 
costing £5 for repairs. 


n " 
A | 
jum Wo 


T 
! 
: 


THE ELECTRICAL REVIEW. [Vol. 49. No. 1,242, 8x» rann 13, 1901. 


E. H.P. steam dynamo. The engine is made by the Anderston 
Foundry Company, and is of the compound, high speed 
balanced, forced lubrication type, which has been largely 
used by this firm. It is on one bedplate with the multipolar 
continuous current generator, to which it is coupled direct. 
The engine is completely enclosed, but the main casing. is 
fitted w.: four large hinged doors, giving ready access to 
EN SERO The accompanying photograph illustrates the 
plant. 

The company also exhibit a 25-H.p. motor driving a 
winch with worm and worm wheel, which work in an oil 
bath, and thus reduce frictional losses to a minimum. 


SELBY-BiaGk DYNAMO AND ANDERSTON ENGINE. 


The other exhibits on the stand include a large and 
varied collection of steam and water valves, standard pat- 
terns of horizontal and vertical steam-steering gears, steam- 
warping capstans, ash hoists, feed-water filters, feed-water 
heaters (Binny’s patent), and air compressors and hoists. A 
ship's deckhouse and bridge are fitted up at one end of the 


stand, giving it a very nice finish and attractive appearance. 
| In one of the feed-water heaters, made to W. M. Binny’s 
E patent, the steam circulates through copper bends, with four 
A 


limbs consisting of six copper tubes in parallel, and the water 

outside, guided by baffle plates. The design of this heater 

i is highly ingenious, and it is arranged so that one man can 

easily carry out all repairs without assistance. Careful tests 

j: made at the works show a total efficiency (total heat to 

a water + heat to hot well, — total heat of steam) of over 98 

T | per cent. The overall dimensions, to deal with 1,000 
gallons of water per hour, are about 3 ft. cube. 

A feed-water filter of interesting design is shown ; the 


rotating carrier, and can be replaced one by one without 
opening a hole larger than 5 in. in diameter in the cover. 
About 250 sq. ft, of three-ply matting are required. 
A highly efficient compound air compressor is also 
exhibited. 
Messrs. D. SELBY BIGGE & Co, 


Messrs. D. Selby Bigge & Co., of Newcastle-on-Tyne, have, 
for the last 10 years, made a speciality of electric power work, 
and have carried out about 80 installations, of different sizes, 
including 20 shipyards, in some of which there is no steam 
plant, other than that for driving the main generators. 

Their exhibit at Glasgow Exhibition consists of a 200- 


mantles are slipped over six perforated tubes carried on a 


A model of a punching and shearing machine is ex- 
hibited, an exact fac-simile of that made by Messrs. Craig 
and Donald, to } scale. This model can be seen working, 
driven by a small motor, attached to the top of the machine. 

The switchboard, at the back of the stall, forms a suitable 
background, and is a good example of the design adopted by 
this company in their power installations ; the panels are of 
enamelled slate, and are fitted with knife switches in front, 
while the fuses are all fixed on the back of the board. 


* 


A GRAPHIC PROOF OF THE BETTS TEST. 


By E. RAYMOND-BARKER. 


—À — 


Tuk article entitled * A New Method of Localising a Fault 
in a Single Cable” in the ExxcrricaL REVIEW, of August 
16th, 1901, affords matter of practical interest to the cable 
student, at whose disposition Mr Walter Betts has placed 
figures obtained. in actual practice on a long gne 
cable—figures which constitute a welcome addition to the 
cable electrician's note book. 

In the Betts method, equal batteries, zinc to line, are 
simultaneously applied, through suitable galvanometers to 
the two ends of the cable in which a fault has to be localised. 
The two galvanometers need not have similar figures a 
merit. At set times synchronous readings are noted at bot 
testing stations, A and h, and, by comparison with a galva- 
nometer constant obtained through a standard resistance, 
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are worked out into corresponding resistance values. 
The resistances thus obtained at the two ends of the line 
are respectively termed a and b. Although these resistances 
vary according to changes at the fault, each simultaneous 
pair a and ö are strictly comparable. 

Then, if L be C R of line when perfect, 


Distance z of fault from A = I. —." _ ohms. 
a+b 
MEN 
77 99 97 99 4 a + 7 57 


In each case resistances of shunted galvanometer, battery, 
earth, &c., must, of course, be deducted from the result. 

An interesting feature of Mr. Betts’s test, as shown in 
his fig. 1, is its striking adaptability to graphic illustration, 
as will be shown in the present note. 

If only to afford further illustration of the French dictum 
“ Les beaux esprits se rencontrent," the writer ventures to 
point out that the development shown by Mr. Betts of his 
test in his fig, 2 constitutes an electrical condition of things 
similar in all respects to that present in M. Henri Wilbrant’s 
test referred to by the writer in his * note" on this and 
kindred tests published in the ELECTRICAL Review of 
November 21st, 1890. In the note in question the writer 
showed how Wilbrant's test was a development of May's 
method, in which the polarisation current from a fault is 
utilised for localisation by being made to actuate galvano- 
meters at the two ends of a line to give deflections inversely 
proportional to the two respective branch resistances traversed 
by the fault current. The writer also pointed out how all 
these tests might be simplified by the addition of artificial 
resistance by the station nearer to the fault, sufficient to 
equalise the deflection values. Regarding May’s utilisation 
of E.C. potential, the Ansell-Young method of strongly 
polarising a fault in order to generate a secondary fault 
E.M.F. for testing purposes will recur to many. 

Mr, Walter Bettscertainly justifies bis opinion that equali- 
sation of deflection values by artificial centralisation of the 
fault is unnecessary, and is productive of the loss of the 
time gained when absolutely synchronous pairs of readings 
are noted at the two terminals of a cable, and the two 


equivalent resistances are calculated from a constant by the 


ordinary comparison of deflection method and a standard 
resistance. 


Fig. 1 affords a graphic illustration of the Betts test, and 
shows at a glance that deflections 4 and D on di and G, at 
stations A and B are respectively inversely proportional to the 
resistances 4 and b, also to the apparent resistances Ry and 
R, due—as Mr. Betts points out—to the mutual opposition 
of the currents from the two cable ends at which P.Ds. are 
respectively the perpendiculars T, and T 

Fig. 1 shows a simple case where the resistance of each of 
the galvanometers di and a, at stations a and B is equal to 
that of one quarter the length of a cable conductor bisected 
by the fault in the relative proportion of 1 to 3. Four 
different conditions at the fault are shown, viz :— 


f, Fault making dead earth. | 
Ja „ with resistance to earth giving potential f; fa 
Ji p » n ” 77 A Is. 
Ne 25 A f. 


* » » 


The following table summarises accompanying conditions : 


Right angle triangle Inverse proportions relative to 


P. 0 i : ] 
Ex. ie a ae deflections and actual resistances, i e., 
fault. deflections inversely proportional 
on 01 on 02 to resistances, 


— ee — — 


(Resistances) (Deflections) (Ratio) 


1 nil Tı Ui ci | Di Ci | 5 : 4 :: Td : Tm = 2: 1 
2 Sifas TI da ca J Dz Ci |b : a :: Tid : Taba 2: 1 
3 its TI da c | T Da Cg | b. : a:: Tjidg 2 TD = 2: 1 
4 Sits TI di c TZ D.C. b: :: TId. : TD = 2 1 


The apparent resistances when P. D. at fault is / f, are shown 
in the diagram, viz., n, and R,, and here again the inverse 
proportion obtains, viz :— 
FFC 
To avoid further elaboration of a diagram which for 
publication must necessarily be on a small scale. the apparent 
resistances acoompanying the other three conditions are not 
indicated, but they may readily be obtained by continuing to 
the common resistance base the lines T, — A f fi and 
T» — KAA. 
Example: Let galvanometer deflections at stations A and B 
be respectively d and p. 
Resistance represented by deflection d = d. 
99 57 99 99 D = b. 
Here the currents represented by deflections “/ and p are 
inversely proportional to the resistances traversed. 
Let x = distance in ohms from 4 to fault, distance from 
B to fault thus becoming L — 7. 
Then 
L : Dp: I. — T ＋ 62 : ant €. 
Substituting in this expression the resistances „ and b for 
the corresponding deflections and D, 
M5 2 d :: L- ＋ Gi: ＋ .,, 
5% + a) «(n - + da). 
„ T ＋ i = AJ. — 4 + Gy 
Mr TAT T= αlL T i — ba, 
＋ („% +b) = (. + 6½) — OG, 


pat (L + 4,) — 1 


a+b 
In like manner if z = ohms from n to fault, we have 
1 : U :: . - r ＋ a, it 7 ＋ Gy 
whence | 
g = 956. +) a ac 
ath 
Midaigbt 


„ t\P—- +b- +é- +t- 


Midoigàt. 
July 18th 17th 186th 15th 14th 1893 


Milli-amps C 
0 10 — 


Volte L 


Fia. 2. 


Scale s in fig. 1 shows the relative graphic resistance 
values given in the diagram, viz. :— 


Gi = 2 ohms. a = 4 ohms. 
G=? 4 b —8 » 
L = 8 ohms. 


—— — 
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. Applying formule :— 
Distance z of fault from a = C * 2)—(8 x 2) 


— 2 ohms. 
4+ 8 
8(8+2)—(4x2) _ , 
” » » „ B= EE r =0 , 


6 + 2 = 8 ohms = 1. 


In practice di and G, at the respective stations would 
include resistance of shunted galvanometer + internal 
resistance of battery + any other resistance extraneous to 
the cable. . 

Although earth current complications may generally be 
brought within the scope of a little extra calculation, or 
of simple cable zero devices, much needless trouble may 
be avoided by tests being made at an hour when E.C. = nil, 
or approximately so. Under normal conditions prevailing 
over the Atlantic cables this nil condition occurs four times 
in the 24 hours, as may be seen from the curves shown in 
fig. 2, obtained by the writer on 1.600 N.M. of cab:e laid 
west-east, and earthed at both ends. * 
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THE DESIGN OF SWITCH GEAR. 


By W. E. WARRILOW. 
(Concluded from page 382.) 


LOW-PRESSURE GEARS. 


Continuous-current switch gears controlling low pressures, 
and carrying heavy currents, are quite as important in the 
matter of efficient design as high-pressure boards, though 
many engineers think that a few slate panels, with instru- 
ments, &c., on the front, and connecting cables at the rear, 
are the essentials of a good gear. Viewed from a certain 
standpoint, say, that of first cost, this may be correct, but 
when examined on other grounds than those of economy, an 
entirely different opinion may be formed. 

Take the connections first; these are usually brought 
along a trench from the variousmachines, and taken as seems 


convenient to the back of the board, where they are straggled 


in a hopeless manner to the particular socket they should 
enter. 

Beyond a certain point discrimination is an impossibility, 
while the liability of the cables to become damaged is very 
great. The number of joints also which are made at the 
rear of the board introduces many points of weakness in the 
system, besides adding still further to the complication. Where 
cables are used as bus bars, the system is further weakened 
by a number of joints, which may fail at any awkward 
moment and cause failure of the supply. With large cables 
also there are great difficulties experienced in forming a 


‘suitable connection between the instrument or switch and 


the cable itself, sweating sockets beyond a certain size being 
very clumsy. The heavy currents to be carried make it 
essential that good contacts are everywhere assured ; if 
heating does occur at a faulty connection the probabilities 
are that a wholesale fire will ensue. 

Cable connections on the board itself are far from satis- 
factory as a means of coupling the varions fittings, while 
bus bars at the rear are scarcely more reliable, though they 
are certainly better than cables. Where heavy currents are 
dealt with it is of vital importance that connections between 
the various fittings on the gear should be made with a bare 
conductor, so that the possibility of fire may be reduced to 
a minimum. 

Now, although there have not been as many accidents 
with direct current gears as with alternating, the fact remains 
unaltered that the average low pressure board is not a satis- 


factory article. The engineer in a continuous current 
station is perhaps well pleased with his board and has little 


or no trouble with it, nevertheless his particular instance 
may not be taken as a standard for all such classes of gear. 


Now that the pressure of supply has been raised, and it has 


— 


+“ At'antic Earth Currents,” by E. Raymond - Barker, the 
ErnECTRICAL Review, June 9th, 1899. 


become a common practice to supply lighting and traction from 
one station, there is increasing need for radical alterations 
in the design of direct-current gears. There can be no doubt 
that progress on the present lines has distinct limita, which 
are not far ahead, & cireumstance which should call elec- 
trical engineers to a sense of the responsibilities resting with 
them as the representatives of a grent industry. It isa 
fact which needs still to be recognised that the arrangement 
of switch gears cannot be much longer undertaken on the 
lines of pioneer concerns, whose output was small and condi- 
tions of supply limited. A considerable time elapsed before 
engineers would encourage the introduction of large unita, 
in the mistaken policy that a number of small plants were 
more economical, and a similar stage in the development of 
direct-current switch gears seems to be now evident. The 
old design will do, because it does its work and is cheap, is 
the cry, in spite of the obvious maze of connections at the 
rear of the board, and the consequent liability of failure of 
the supply. Such economy, however, is already proving 
itself false, and a similar lesson is being taught with direct- 
current gears as has been with high pressure alternating. 

Improved designs can now be laid down which will 
ensure a satisfactory and reliable arrangement without 
undue complication, while ease of manipulation is increased 
accordingly, 

With heavy currents at comparatively low pressure the 
chief difficulty is experienced with mechanical joints in the 
circuits, to obtain good contact, and avoid heating. All 
apparatus carrying current must be designed with ample 
surface, without approaching clumsiness or sacrificing one 
advantage for another. With switches and fuses this is 
especially necessary, and when very heavy currents are 
dealt with the difficulties of design increase in proportion, 
though they do not necessarily tax the powers of the 
designer in overcoming them. In many classes of gear the 
cables have presented the greatest difficulties. The ordinary 
sweating socket has proved itself superior to other types of 
connection, though with large conductors exceptional care 
must be taken to ensure good contact. Boards with rear 
connections give the most trouble, as a neat disposition of 
large cables in a small space, where many couplings have to 
be made, has not been accomplished with anything 
approaching success. | 

The general arrangement of L.P. switchboards has been 
carried out on similar lines in most types. The connections 
of the positive side of the system occupy one side of the 
board, the negative connections the opposite side, while the 
centre is taken up with the middle wire, balancing and 
accumulator arrangements. Such a disposition of the 
switching apparatus is least liable to cause errors on the 
part of attendants, This class of gear has been adopted in 
all parts of this and other countries, but although it has 
given a certain amount of satisfaction, it does not represent 
the ideal of direct-current switch gear design. 

The chief reason for this is the connections at the back 
of the board, and the lesson taught by high pressure gears 
having rear connections is now coming home to direct- 
current engineers, Compared with the couplibgs of a single- 
phase board, those of a direct-current gear are more 
complicated, consequently their neat arrangement at the 
back of the switch gear can be imagined to be no easy 


matter. This and other items have brought, and will bring. 


more to the front the direct-current gear without a back or 
any rear connections whatever. 

There can be no gainsaying the statement that a switch 
gear carrying currents for public supply purposes should 
have no rear connections at all. 

It was at first thought that the couplings of a direct cur- 
rent gear could not be arranged on the front of the wall, 
but it has been accomplished by at least one firm of elec- 
trical engineers in a satisfactory manner. This clase of geat 
is well suited to a neat and compact arrangement of lighting 
and traction boards in one, without unduly complicating the 
connection. A board of the cell type lends itself more 
readily to neat couplings than does the gear with rear cable 
connections, as the various apparatus in the circuit can be 
formed in neat castings in such a way that each fits into its 
neighbour without introducing any other conductor into the 
circuit, such as cable or rod. The insulation of the board is 
less difficult to maintain, as all conductors are mounted 
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in porcelain, affording ample surface, while all parta likely 
to become damp or dirty can be cleaned with a minimum of 
trouble and danger. | 

In conclusion, the growing importance of electric supply 
demands that the attention of engineers be devoted more 
closely to the design of switch gears, as a type of apparatus 
which will always be necessary to the efficient distribution 
of power and light. The steam engine will not always be 
with us, and there are distinct limits to its development, so 
that, although special care is taken to obtain this section of 
electric generation as perfect as possible, the switchboard 
must not be sacrificed to it in any way. The value of the 
controlling apparatus in a station has been under-estimated 
considerably up to within the last year or two, and the 
sooner engineers can raise its status to a higher lever the 
better will it be for the industry ; because the switch gear 
can be more easily standardised than any other portion of 
the station, a consideration which takes first place in the 


matter of importance. 


REVIEWS. 


The Economic Disposal of Towns’ Refuse. By W. FRANCIS 
Goopricu, A. I. Mech. E. London: P. S. King & Son. 


This bulky volume, containing over 300 pages of closely- 
printed matter, is crammed from cover to cover with 
imformation respecting that much- discussed and hotly- 
debated apparatus, the refuse destructor. The author is an 
expert connected with one of the well-known firms of 


destructor builders. 


Unquestionably the book appeals chiefly to those engaged 


in the trade and to borough surveyors and borough electrical 
engineers. It is a mine of information, not always arranged 
in the best order, but accessible by digging for it in the 
index, The book is copiously illustrated, and only has to 
be held upside down for the illustration on page 281, which 
is a little puzzling with the book in its ordinary position. 

The first chapter on the evolution of the refuse destructor 
is a very brief, pithy and excellent résumé of early 
destructor history, upon which it would certainly be unwise 
l^ spend too much time. There is, however, one remark in 
it to which we must take exception, to the effect that in 
some instances the temperatures of the combustion chamber 
have reached 2,800° F. We should like to know what 
pyrometer was used for this test, as our experience is that 
2,000? F. is a temperature very seldom reached in reality. 

The author treats fully of refuse tipping, and pillories a 
large number of towns in which this process has been con- 
demned. He also mentions the cases in which such con- 
demnation has been followed by the ordering of a 
destructor. | | 

Refuse sorting and utilisation systems are described ; and 
there is also a chapter on the law relating to collection 
and removal of refuse. 

Chapter 5 is one to which electrical engineers will turn 
with some interest, as it deals with the value of towns’ 
refuse for steam raising, when judged from an analysis of 
the material. 

The next chapter demonstrates the advantage-of rapid 
combustion over slow combustion, and gives a list of 
destructors with quantities dealt with per cell for 24 hours. 
Unfortunately this table does not give the amount of labour 
required in each instance. This would have been a very 
interesting addition, “There can be no doubt that such 
immense quantities burned as, for instance, 103 lbs. per 
square foot of grate per hour, mentioned as obtained at 
St. Helens, are only got at an enormous cost for labour. 
From 30 to 40 Iba. of refuse per square foot of grate per 
hour is a more reasonable rate of working. 

The efficiency of various types of steam boilers is next 

cussed, but unfortunately without sufficient information 
being given, the different types of boiler at various installa- 
tions being compared without reference to the proportion of 
heating surface provided to the amount of refuse dealt with ; 
while at the same time the results are stated as 80 many 
pounds of steam per pound of refuse. The Lancashire 
boiler ig favourably considered, but its greatest advantage in 


its capacity for storing power, to meet the peak of the 
lighting-load diagram, is not dwelt upon. 

. The Shoreditch installation comes in for severe criticism 
in connection with the arrangement of the boilers and cells 
alternately, and the burning of coal under the boilers, while 
at the same time they are being gas fired. It is rightly 
pointed out that a sacrifice in the coal burning efficiency 
under such conditions is inevitable. Incidentally in this 
chapter the use of skilled labour at destructors is strongly 
advocated. d 

Under the head of * External Deposit" upon boilers, a 
most extraordinary statement is made, to which we must take 
the very strongest exception. Mr. Goodrich says (page 53), 
„Therefore it is always advisable with power destructors, if 
ab all possible, not only to put down a duplicate plant so far 
as cells are concerned, bnt also to duplicate the boilers 
steaming in connection therewith. When this is done, 
regular periodical inspection and cleaning is possible, risk of 
stoppage is eliminated, depreciation is reduced, efficiency and 
economy are conduced to." We feel we cannot too strongly 
controvert such a statement as this. Is it seriously pro- 
posed to duplicate all the costly plant which has hitherto 
been laid down for the purpose of destroying refuse? If so, 
we can only say that in our opinion such a course would 
be financially suicidal When we consider that on 
plants designed for destroying refuse and developing the 
power obtainable, the bill for interest and repayment of 
capital and depreciation already amounts, as the rule, to 
something like 6d. per ton, which is a very large percentage 
of the total cost of burning, we cannot consider this pro- 
position as reasonable. With a properly constructed plant 
there should not be any necessity for frequent stoppages, 
either for cleaning or repair ; and, in fact, the experience of 
such towns as Birmingham, Liverpool, Bradford, and Leeds, 
proves the exact contrary. All the necessary cleaning can 
be effected on Sundays, and the repairs can be done at holiday 
times, except when relining has to be resorted to, which is 
not found to be the case more often than once in 4 or 5 years. 
We do not think depreciation would be reduced by having 
duplicate plant working alternately. On the contrary, the 
constant heating and cooling of the furnaces would be quite 
as serious in causing wear and tear as the continuous use of 
the furnaces. Such a recommendation as this appears to us 
to be g serious blot on a book in which there is much advice 
of a practical and sensible nature. 

It is also disappointing to notice in a book which deals 
with essential points connected with destructors, the absence 
of exact data on various important points which seriously 
embarrass engineers who have not specialised in this line. 
For instance, although a chapter is devoted to “boiler 
setting, brickwork and flues,” no rules are laid down as to 
the area of chimney and flues required to deal with a given 
grate area designed to burn a given number of pounds 
per square foot per hour; nor is there any information on 
that vexed question of dampers, which are an endless source 
of trouble to all persons dealing with hot gases. They are 
dismissed with two short paragraphs stating that they should 
be “simple, counterbalanced, and working in a slotted 
frame," and that “they are often jacketted with the best 
firebricks or slabs, and they do not give much trouble.” 
The usual experience of dampers is that they give a great 
deal of trouble when used to regulate very hot gases. 
The author has been accused in some quarters of partisan- 
ship, and he is certainly a partisan of forced draught. and 
high temperature; but on the whole, we must admit that the 
book is a fair and free criticism of existing destructor prac- 


tice. The prominence given to the author's firm is not. 


unreasonable when due allowance is made for his position ; 
and other firms are generally given the credit for what they 
have done well,in addition to unstinted blame where the 
author considers they have gone wrong. 

The author is somewhat prejudiced, evidently, in favour 
of steam jets, but he, unfortunately, omits to state what 
amount of steam is required to deliver a certain quantity of 
air at given pressure in a given time by this apparatus. He 
states the amount of steam used in percentage of the total 
steam raised, which is of little or no advantage to the 
inquirer after knowledge. Exact data on this important 
point would have been most useful, and we think would have 
demonstrated that a well-designed fan uses about one-fifth 
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of the amount of steam required by a steam-jét apparatus 
to deliver the same quantity of air. On the other hand, it 
must be admitted that in many cases steam appears to greatly 
assist combustion in furnaces burning such low grades of 
fuel, in addition to prolonging the life of the grate bars. 

Again, in reference to chimneys, Mr. Goodrich states that 
* where the available heat from a destructor is fully utilised, 
it is possible to considerably reduce the height of the fire- 
brick lining, even if it is not possible to altogether dispense 
with it“ (p. 86). This appears to us to be advice which 
no prudent mau will follow, for although we have heard of 
destructors where no bye-pass was provided, we hold that 
no prudent man would instal boilers for gas-firing without 
providing a bye-pass to carry the hot gases off when neces- 
sary. The moment such a bye-pass is opened, the chimney 
receives the hot gases at only a few degrees lower tempera- 
ture than that at which they left the furnaces, and if the 
chimney is unlined, the resulting damage to the shell will be 
exceedingly serious. 

We note that in the portion referring to London, the 
old division of the London districts, which prevailed before 
the establishment of the Metropolitan Boroughs, has been 
adopted. This is practically the only point upon which the 
book is not well up to date. 

Long lists are given of the various towns with their popu- 
lations and their positions in regard to disposal of refuse, 
which will no doubt be of great value to destructor builders 
and others specially interested, but which will not appeal to 
the general reader. 

An interesting chapter follows on refuse disposal in 
America, from which it would appear that considerable pro- 
gress i8 being made on that Continent, though actual destruc- 
tion is only now beginning to take the place of the reduction 
and utilisation processes so much employed in the past. 
These processes have sometimes been found profitable, but 
almost always productive of nuisance, and it is satisfactory 
to know they are gradually being abandoned. 

Refuse disposal in Europe, South Africa, India, South 
America, and Australasia, and in the East, occupy subse- 
quent chapters, and then comes a further instalment of tech- 
nical matter under the heading of “Types of Destructors." 
We prefer not to follow the author too closely in this depart- 
ment of his book, lest we also should unjustly be accused of 
bias. The descriptions of the various systems appear to have 
been taken largely from the builders’ own pamphlets, with 
Mr. Goodrich's trenchant comments added thereto. In some 
cases the makers' addresses are given ; in others, we presume, 
it has been considered unnecessary to mention them. 

The important subject of the separation of dust from the 
destructor gases is treated somewhat fully, but not in such 
a manner as to guide the uninitiated in overcoming the 
difficulties of the process. It is a good thing, however, to 
find the necessity of arresting the dust insisted upon. 

The utilisation of residuals, so important from an 
economical point of view, and, finally, the several methods 
in vogue for the collection of refuse, receive attention. 

While we cannot give to this work unmixed praise, we 
must conclude by congratulating the author on his industry 
in collecting and setting forth such an enormous mass of 
facts, and upon the general fairness and marked ability with 
which he has treated a most difficult and thorny subject. 


Designing Ironwork. Second series, Part II. By Hy. ApAus, 
60, Queen Victoria Street, London. 1901. 


This is a pamphlet of notes, formulæ, calculations, and 
working drawings for built-up steel struts or stanchions. 
A special case is taken in the shape of a 30 ft. high built-up 
post to carry 60 tons standing alone; the calculations 


. are detailed, and it is shown how strength depends on 


various factors, and the relation of length to diameter. The 
elementary working strength of mild steel is taken at 74 
tons tension, 6 tons compression, and 5 tons in shearing. 

In column form this elementary strength may be reduced 
as low as 2°5 tons for compression when the length is 40 
diameters. The author quotes Mr. Shaler Smith's sliding 
factor of safety, and gives various practical notes. He also 
shows the method of calculating moments of inertia of 
sections, and gives various long column formule, of which 
there are so many—every bridge designer in America of 


note appears to have some modification of the well-known 
Gordon formula, and it is far from satisfactory to have a 
table of results for the same piece which vary from 57 to 
177 tons, according to the formula used. 

Some figures are given for pressures on foundations and 
other useful information is added, concluding with an 
extract from American standard specifications of structural 
steel. We have already drawn attention to these specifica- 
tions, which permit of 0°10 per cent. of phosphorus—an 
amount that will appear high to our own steel makers, 
and that ought to be noted when foreign steel is in 
competition with English steel. | 


The Telephone System of the British Post Office. By T. E. 
HERBERT. Second Edition, Revised with Additions, 
London: Whittaker & Co., 2, White Hart Street. 


In this new edition a chapter on “ Recent Advances in 
Switchboard Designs" has been added. This chapter 
briefly states the principle of the “central battery” system 
which the Postal Telegraph Department is adopting for the 
London telephone system. The new chapter consists of but 
six pages, and describes the “ Central Battery Automatic 
Multiple" system, the Kellog” system, the “ Chicago 
Express system, and the“ Sabin's Divided Board" system. 
In the central battery automatic system, the removal of the 
receiver from the switch-hook at the subscriber's end lights 
a call lamp, and the replacement of the receiver lights a 
clearing lamp ; no batteries are required at the subscribers’ 
offices. In the Kellog system every connection is dealt with 
by one operator only, so that the waste of time inseparable 
from junction-worked systems is avoided. 


ELECTRIC TRACTION BATTERY TESTS. 
By RANKIN KENNEDY. 


THE auto-car people don’t seem to be able to discriminate 
hetween battery tests and car tests. The Aufomotor Journal 
takes exception to my recent remarks on the long run trials 
of the electric car ** Powerful," in which I did not disparage 
the motor at all. What was called in question was the 
claim made to the effect that these runs proved the 
superiority of the battery ; my contention is that they prove 
nothing one way or the other, except the durability of the 
cells if the runs are repeated often enough. These runs are 
really teste of the car as à whole. How much or how little 
of the success is due to the battery cannot be known. How 
can any reliable comparison be made between this battery 
and all others, without subjecting the best of the other 
batteries to the same runs on the same roads on the same 
car ? | 

Laboratory testa are avowedly not acceptable to auto-car 
men, and rightly so; but the tests which the auto-car experts 
substitute for laboratory tests, and upon which they place 80 
much reliance, ought to be such as can give absolutely 
definite and acceptable results. 

In all tests the results must be compared with some 
standard to give any idea as to their value. The road run 
test is the only one of value, but if it is to be a test of the 
battery, then the same car on the same roads must be run 
under the same conditions with several different sets of cells. 

I would propose that a test should be made of batteries, 
open to all makers, the car battery to be made up of so many 
cells of each make, coupled up to form one battery on one 
car; say, 10 competitors each to put in four cells to make a 
battery of 40, and no series parallel battery coupling to be 
allowed. Then from the tests ascertain the watt-hours per 
pound of cell for each make in actual runs, all under 
exactly same conditions. 

The car runs to be stopped when the cells of any make drop 
to 177 volts, with the normal current flowing, and the remain- 
ing cells discharged at normal rate until down to 1.7 volts, 
the last cell to drop to this P.D. being adjudged the best. 
It is a simple test; the details can be easily worked out, and 
it would give some rational acceptable resulta; no others can 
be accepted by engineering experts. 
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The results of the runs of the “ Powerful" are very 
creditable to that car as a whole; but to claim them as tests 
of a battery will do more to disparage them than anything 
I can write. I rather fancy battery makers will be almost 
as reluctant to make the road tests on searching lines as they 
are to make the laboratory tests, because ** comparisons are 
odious,” you know. l 

I have been repeatedly twitted about my letters to the ELEC- 
“RICAL REVIEW, written 20 years ago, and as the Automotor 
."surnal kindly offers to refer me to these letters again, it may 
a. dan opportunity for an explanation which advocates for 
alte nating current systems me) Also please note. | 

The distribution of electrical energy by alternating cur- 
rents and transformers at tbis very day still requires an 
amount of copper which can only be described as “ pro- 
digious,“ when compared with the present day continuous 
current systems. 

I consider my views were then correct, and 20 years of 

practice only clinches my arguments, I looked upon the 
high pressure feeders and the transformers as additional 
copper required over and above the low pressure network, 
and an examination of alternating systems proves that it 
i8 80. 
A three-wire 500-volt continuous system requires much 
less copper in municipal supplies than any alternating 
system ; this latter had its day, now gone for ever, when 
lamps were only 100 volts, or 120 at most, and consumers 
were few and Tar between, and were wealthy people requiring 
only good lights; the conditions are now totally different. 


GLASGOW INTERNATIONAL CONFERENCE. 
SOME IMPRESSIONS. 


Tux International Engineering Conference in (Glasgow has 
come and gone, and probably there are many divergent 
opinions in the minds of those who were present, as to 
whether any direct or indirect advantages to the world of 
engineering are likely to arise from this most notable 
assemblage of engineers and men of science. 

Ast ,e Electrical Section is the one in which our readers 
are D .inly interested, our remarks will be for the most part 
confined to that, and will supplement our somewhat 
exhaustive comments of August 30th, when only the titles 
of the papers were known to us. 
of the papers are concerned, they were there and then 
treated far m: re fully in our pages than at the time when they 
wer: d. de .ms hopeless to expect that those who are 
responsible tor «ne. compilation of the programme for each 
day at these ;.::uerings will ever learn wisdom, and what we 
said of the proceedings of the Municipal Electrical Associa- 
tion in our issue of June 28th applies equally well to last 
week's conference. 

Let us turn to the programme of Section IX. The first 
day was uneventfal, simply a paper by Mr. W. B. Sayers, 
“Notes on the Electrical Exhibits in the Exhibition,” 
followed by an organised visit to view them. This latter 
function could very well have been omitted, as members had 
ample opportunities of seeing the electrical exhibits in a more 
leisurely manner during their stay in Glasgow, and another 
paper might have been read and discussed with advantage ; 
as it was, no less than four papers were crowded into the 
three hours of Wednesday morning. 

That of Herr- Lasche on the“ High-Speed Railway Car 
of the Allgemeine Elektricitäts Gesellschaft,“ consists of a 
pamphlet of 43 pages, illustrated by 30 figures, and two 

e sheet drawings of the car. Prof. Jamieson’s paper 
ran into 14 pages, Mr. Dick's into 22, and Prof. Maclean’s 
into 29, all profusely garnished with diagrams and blocks. 

Herr Lasche read his paper in abstract, a lengthy one by 
the Way, and when some half-dozen gentlemen had indulged 
In platitudes, sandwiched hetween personalities which had 
been better left unsaid. nearly two hours had passed, and 
the President had to declare as ended a discussion which had 
barely begun, and which could have lasted with advantage till 
the hour for rising. Indeed,if the President had but announced 
that as the subject was of such vast importance to the elec- 
trical engineering world compared with the three papers 
which followed, he considered it would be advisable to take 


Indeed, so far as several 


the others as read and continue the discussion, we feel con- 
vinced he would have carried his audience with him and the 
three authors as well. 

However, an attempt was made to read the second paper, 
but the »uthor can scarcely be congratulated on his efforts. 
Mr. M. B. Field then opened the discussion with some 
written comments which we know to have contained valu- 
able criticisms, but before he was through he was told to 
communicate his remarks to the Proceedings, and thus 
ended the second lesson. 

Twenty-five minutes were left for the papers of Mr. Dick 
and Prof. Maclean, which were simply glossed over, and no 
attempt made at discussion through want of time. One 
gentleman close by us had come from London on purpose 
to speak on “ Electrolytic Meters," and his chagrin can be 
better imagined than described ; generally, so far as we 
could gauge the feeling of the gathering, it was one of 
discontent and dissatisfaction. 

The third day saw no improvement, for after Mr. Field 
had abstracted his own paper on “ The Relative Advantages 
of the Three, Two and Single-phase Systems for Feeding 
Low Tension Networks,” and a brave attempt had been 
made at discussion, the remaining papers on “ Modern Com- 
mutating Dynamo Machinery” and “ Continuous Current 
Dynamo Design " were read in abstract one after the other, 
and discussed /oyether. | 

As if this were not enough to distract those who went 
to learn, there were electrical papers read in three other 
sections on Tuesday, in four on Wednesday, and in one on 
Thursday, besides other papers of indirect interest to the elec- 
trical engineer. Not being an Irishman or a bird, or, as the 
Scotchman said, not being “ ampheebious," we could not be 
in two places at once, let alone five, and how some of the 
papers received any attention at all when scattered over so 
many sections is beyond our comprehension. 

As an example we.may point to the paper on “ The 
Economy of Electricity as a Motive Power on Railways at 
Present Driven by Steam.” This was read in full in 
Section I. on the first day, and only two gentlemen 
attempted to discuss the matter, neither of whom could be 
called competent to deal with a subject of such world-wide 
importance. The author, Prof. Carus-Wilson, was greatly 
disappointed, as we happen to know. This can scarcely be 
wondered at, and we sympathise with that gentleman, for 
the paper was practically lost, notwithstanding that it was 
read in the section devoted to railway interests. A paper on 
* The Uganda Railway," of the baldest kind, delivered in a 
series of almost incoherent jerks, and illustrated by pretty 
lantern slides, attracted far more attention, although com- 
pared with Prof. Carus-Wilson's it had no far-reaching 
value for the railways of the future. 

In all there were some 16 papers which may be called 
strictly electrical, and half of them at least were of real and 
lasting value to the interests of the profession, but when one 
considers that the time of the Institution is oftentimes taken 
up for three meetings in discussing one paper, what earthly 
chance, what pretence was there, of doing adequate justice 
to the papers brought up at Glasgow? 

And then as to the nature of the discussions. When 
Mr. Field had read his paper, Mr. Kapp was called upon, 
and excused himself on the ground that he had had no time 
to study the paper; Mr. Eborall would send in his remarks 
to be printed in the Proceedings ; Mr. Zipernowski’s English 
was not good enough ; Prof. Carhart had only glanced over 
the paper, and so on. 

These gentlemen cannot be blamed ; it was quite impos- 
sible, without having had a chance of studying them before- 
hand, to read, learn, and inwardly digest such a plethora of 
papers, several of which would each fill nearly 20 columns 
of the REvIEw's small type. 

In one, if not more, of the other sections, papers had 
been requested, the reading of which should not occupy more 
than 20 minutes, and we have by us quite a number confined 
to seven or eight pages; surely a similar course would have 
been of inestimable value in Section IX ! 

We were struck with the large proportion of young and new 
men, and the strange absence of many of the better known 
members of the profession from Section IX. Still, there were 
present enough of the latter to enable the tradition to be kept 
up of calling upon the same men toopen nearly every discussion, 
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whether they had any real practical knowledge of the subject 
or not, and many of those engaged in the actual business of 
the topics brought forward were hever called upon to speak. 
It was the old, old story, we heard the usual platitudes, the 
speakers invariably wasted valuable time by congratulating 
the authors on their valuable work, passing insincere compli- 
ments, and finally wandering off into side issues. — 

The manner of reading is open to much improvement. 
The authors simply bend forward and read to the small 
table desk on which their papers rest. Those who carry on 
the discussion look fixedly at the chairman, and apparently 
direct their remarks to him alone, and the difficulty of 
hearing experienced by those who are anywhere near the back 
of the lecture theatre is such that it can occasion no surprise 
that there is an incessant disturbance made by those who, 
not being able to catch what is being said, simply get up 
and walk out. This is only equalled by stragglers, actuated 
more by curiosity than by any serious desire to participate 
in the morning’s work, forcing their way in. 

The only men who really made themselves heard, who 
could fluently express what was passing in their minds, and 
who directed their utterances straight to the audience, were 
Prof. Silvanus Thompson—a past master in the art of 
debate—Mr. Gisbert Kapp, Mr. Chamen, Mr. Rathenau, a 
gentleman from the Continent whose name we missed, 
Mr. H. A. Mavor, and possibly one or two others. 

À most extraordinary example of the act, practise, or art 
of uttering aloud the words from & book, manuscript, or 
other written or printed production, was given on the final 
day of the Conference. 

In a curious monotone, pitched somewhere between alto 
and soprano, the author just went on at the speed of a Behr 
mono-rail 110-mile an hour train, the effect being not only 
ludicrous to a degree, but absolutely unintelligible. 

The necessity for good articulation and some elementary 
knowledge of elocutionary effort was never more painfully 
apparent than during the reading and discussion of the 
Glasgow papers. 

Judge Curler, who was brought over from America to give 
evidence in the recent trial of Earl Russell, says that the 
English are poor speakers. One thing I noted parti- 
cularly,” he remarked to the Tribune reporter. Earl 
Russell's lawyers did not compare with American lawyers 
either in skill or in forensic powers, "The English, in fact, 
are not as good public speakers, usually, as Americans are— 
a fact which T noted also at the dinner given by the New 
Vagabond Club and at the American dinner. At the trial, 
indeed, the prisoner made by far the best speech, and he 
was the only person who was audible over the entire 
House.“ 

Let our embryo Faradays, Clerk-Maxwells, Kelvins, 
Hopkinsons and Kapps of the future take this to heart, and 
make better use of debating societies, which ought to exist, 
if they do not already, in every town in the United Kingdom. 
Elocution, the art of correct intonation, inflection, and 
gesture in public speaking, does not seem to be studied by 
the majority of those who are called upon to contribute to a 
discussion on technical matters; but it is only by such 
application that one can give natural expression to thought 
by appropriate speech, without adopting an artificial or 
ornate delivery. 

John Gladstone, the father of the great Liberal Prime 
Minister, trained his children to give a reason for every 
opinion they offered. lt was in this way that William 
Ewart Gladstone was educated as a debater from his youngest 
days. 

During the discussion on Herr Lasche's paper, allusion 
was made in what may have been a spirit of banter, althongh 
to us it savoured of something deeper, to the experiments 
made by Sir William Preece on the Metropolitan Railway, 
and the large sum of money expended by the company in 
demonstrating that electric traction was possible, which 
everybody had known for years. Money, it was said, was 
plentifully forthcoming in Germany for the carrying out of 
useful experimental work, while here large sums were wasted 
on useless experiments, though but little could be found for 
legitimate pioneer enterprise. 

To give money freely for the purposes mentioned in the 
discussion, financial groups must have faith and perfect con- 
fidence in the promoters of the proposed schemes, and 


particularly must it be felt that they are engineered by men 
who are not only thoroughly acquainted with railway work 
as it exists to-day, but are also perfectly conversant 
with what has been done in electric traction so far as it has 
gone. Until we can place implicit trust in promoters and 
consulting engineers, pecuniary aid for experimenta calling 
for heavy outlay will naturally be withheld ; possibly in 
Germany the bona fides of financial and technical classes is 
better understood. | 

Whatever the result of the Conferenceas a whole, wereturned 
only with a sense of disappointment, and much as we had 
hoped to the contrary, we doubt whether the interests of the 
electrical trades outside Glasgow have been furthered in the 
slightest degree. Perhaps, however, that was not the object 
of the meeting, and although at one with our worthy Pre- 
sident’s opening address, we see but little to make us opti- 
mistic regarding the good to be derived from the Conference 
except to the second city of the Empire ; this, however, is 
in itself a matter for hearty congratulation, as so much of 
the engineering and shipbuilding prosperity of the Empire 
is centred in and around Glasgow. | 


CORRESPONDENCE. 


Furnaee Temperatures. 


I note the criticism of Mr. Garrard upon my article on 
* Furnace Temperatures," and while I am in agreement 
with him as to the temperature given by me not being 
actually attained, I think it quite allowable to caleulate a 
so-called theoretical temperature with the factors—calorific 
capacity, nominal specific heat, and weight of product. The 
action of dissociation, or rather, of non-association at high 
temperature, may prevent the attainment of a temperature 
of, say, 5,000? ; but, the potentiality of heat being present, 
if the mass be doubled by the addition of a neutral gas of 
equal specific heat, the half temperature of 2,500? would be 
attained even if the maximum temperature had only reached, 
say, 3,500. The reason is that the gases that did not 
associate at 5,000? would combine as the temperature was 
reduced, until all had combined. It is claimed by the dis- 
sociation school that the non-attainment of high tempera- 
ture is due to dissociation alone, but this is very doubtful. 
It is probable that the cause is the increase of specific heat 
at high temperatures. This has been thoroughly investi- 
vated by M. Berthelot. In giving 4,892? as the temperature 
of combustion of carbon in the minimum sufficiency of 
air, I did not overlook either the dissociation or the 
increased specific heat. While, therefore, Mr. Garrard 
may be perfectly correct in stating 4,172° as more 
correct, he does not help us to find the final tempera- 
ture of the much diluted products, for the heat which 
does not appear at the higher limit of temperature all comes 
hack or reappears as dissociation ceases and specific heat 
falls. In a boiler furnace there is so much excess of oxygen 
above the so-called chemical minimum that, given time and 
heat and mixture, the law of mass action may be neglected, 
and complete combustion will occur. "Thus under the prac- 


tical conditions of the furnace we may neglect to coneider 


mass action, or specific heat variation or dissociation, because 
we find the gaseous products below that part of the tempera- 
ture curve that is bent from the straight line by their 
action. : 

Again, as regards the evaporation of carbon, though this 
probably oceurs at about 8,600? C., just as ice evaporates at 
100? C., may we not properly assume that it evaporates at 
about 500? F. when combined with hydrogen, just as ice at 
32? P. will evaporate without liquefaction in a cold breeze ? 
The latent heat of evaporation is called for, and that is what 
lowers the furnace temperature. 

In assuming that carbon required 5,817 units of latent 
heat, i.e., the difference between the first and the gecond 
oxidation to CO and CO,, I did so as I did not wish to over- 
state the case. Iam writing away from my books, but I 
believe that Berthelot states the heat generated bv the second 
oxidation of carbon as 42:1 calories per molecule, and that 
generated by the first oxidation as 42°1 + e; e being an 
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unknown but suspected amount of heat not yet determined, 
and therefore took the smaller figure. Any larger figure 
would reduce the temperature in the furnace to less than my 
figure, As I stated in the footnote to my article, the figure 
7,000° was probably overstated for the latent heat of all the 
volatile parts of bituminous coal. This figure will vary 
with the amount of oxygen and nitrogen present in the coal. 
We may say that carbon has 6,000, hydrogen 7,320, but 
oxygen and nitrogen have a much lower figure, and if 
resent in large quantity will lower the average considerably, 
Thus the worst coals probably suffer less from temperature 
reduction at the furnace than the better coals and may be 
less smoky. It is to be hoped that the true heat of vaporisa- 
tion of carbon may be ascertained. Possibly the electric 
arc Will furnish a means of doing this. 

Thanking Mr. Garrard for his very interesting figures— 

W. H. Booth. 
Dinan, Seplember 7th, 1901. 


Apprentice or Pupil? 


At a time when so much earnest thought is happily being 
given to the true training of practical electrical engineers, as 
witnessed by the correspondence and many able articles which 
have, of late, appeared in the ELECTRICAL REVIEW, all 
bearing on this question, may I be permitted to raise, 
through your columns, a point touching the practical part 
of all engineers’ education. 

Should they “serve their time” as apprentices or pupils? 
I quote a few lines from a letter of one of your last week's 
correspondents, * Fiat Justitia." He says :—“ I should like 
to ask what sort of men we shall admit to the profession 
if they can enter without being put to any expense? I pre- 
sume a youth (or his parents) not only thinks of his liking 
and qualification for the work he enters on, but the social 
posilion and men he will have to mix with.” (The italics are 
my own.) 

Assuming, for argument’s sake, that money is nowadays 
any criterion of birth or social position, are, then, young 
Englishmen to be debarred from entering the profession of 
their choice, to which they might one day do much credit, 
by the heavy premiums exacted by many British firms ?— 
since their parents may not be in a position to pay such 
heavy premiums, and are, therefore (as a natural corollary from 
your correspondent’s statement), of inferior social position to 
those who are. Surely, Sirs, it will appear to most of us that 
the question of social status is hardly one that should weigh 
with a man who has at heart the true interest of engineering 
enterprise and industrial progress. 

I fear it is such sentiments as those expressed by your corre- 
spondent that have tended to lower the standard of professions 
other than engineering. Is it not a fact—a notorious fact— 
brought prominently to light by the recently proposed 
military training reforms, that young fellows are 
utterly unable to enter any cavalry regiment unless 
they can command private means of at least £600 a 
year? I may perhaps be accused of straying from the point, 
but the above fact appears to me to bear a close analogy to 
the question under discussion. - 

Surely the expense attached to the proper training of a 
young engineer, what with college and lecture fees, to say 
nothing of his keep during the long years of his training, 
i great enough without having to pay a heavy premium! 

What real advantage has the “ premium pupil” over the 
apprentice engineer while “serving time”? The same 
Correspondent says :— He will be allowed to go through 
the shops, drawing offices, &., while the apprentice may be 
kept to one specialty ; the workmen will also be more civil 
and willing to teach him." 3 

Sir, J am a young apprentice engineer in the shops of 
one of the largest mechanical and, at the same time, electrical 
engineers in Scotland, and can only say that I have reason 
lo congratulate myself on not being a “ premium pupil.” 

Although every apprentice has to work hard, he is given 
à variety of work and gets shifted into different shops from 
ume to time. 

With regard to the journeymen, although they are, I 
think, among the roughest of their class, they always, as far 
"5 my experience and observation goes, recognise a true 
Rentleman, and treat him accordingly, and are willing to 


teach him anything. May I go so far as to say that in my 
opinion the advantages of a premium pupil over an apprentice 
are imaginary ; on the contrary, let us reverse the question 
and say: What real advantages has the apprentice over 
the premium pupil ? 

1. He has to keep regular hours, including regular early 
morning rising, when some of the most important work of 
the day is often carried out. 

2. He is made to work hard, and thus learns what hard 


work is, 


3. He works for a definite wage, which, to my mind, adds 
a tremendous stimulus to one’s work, no matter how small 


‘the pay may be—I do not believe it is in the nature of 


things for man or boy to work well for nothing. 

I believe it is a fact well authenticated that the late Lord 
Armstrong was known to say to one of his many heavy 
premium pupils that any son of Ais going to be an engineer 
should serve his time as an apprentice. 

I have only to add, after apologising for the length of this 
letter, that I honestly believe that our engineering profession 
will be benefited when other firms, like the one with which I 
am serving my time, refuse to accept premium pupils.“ 

Apprentice. 


Jandus Lamps. 


We have noticed in your current issue that the Jandus 
Electric Company, of Cleveland, Ohio, have sent you some 
lists referring to their Jandus Arc Lamp (page 391 ELEC- 
TRICAL REVIEW.) As this might give rise to some mis- 
understanding on the part of arc lamp buyers, we beg to 
point out that Jandus Arc Lamps can only be made in England 
by the Jandus Arc Lamp & Electric Company, Limited, of 
Brown Street, Manchester, and sold by us or our supply 
agents. 

We would venture to offer it as our opinion that the 
Cleveland Company had no intention whatever of selling 
Jandus Lamps in England, as the Jandus Arc Lamp and 
Electric Company, Limited, possess and intend to uphold all 
patent rights, &c., for Great Britain. 

Drake & Gorham, Limited. 
September 9th, 1901. 


Coal Consumption per Unit in Traction Stations, 


In the very interesting article in your issue of 30th ult. re 
the International Engineering Congress, I notice the 


following paragraphs :— 
1. Enthusiasts like Mr. Langdon, the estimable president 
of our Institution, may talk about power for 3 Ibs. of coal 


per unit, but do they really speak in full possession of the 


facts? 


2. At all events, facts in electrical tramway practice 
point to the expenditure of 6 to 14 lbs. of coal per unit, 6 Ibs. 
for a load factor of 45 per cent., and 14 to 16 lbs. for load 
factors of 16 to 20 per cent. 

The expenditure as stated may be the general experience in 
many power stations, but there is no reason why better results 
cannot be obtained where the stations are properly designed 
and efficiently managed. 

The writer is & charge engineer in a tramway power 
station with a load factor of 50 to 55 per cent., and having 
full possession of the facts, is in a position to say that 
power can be obtained from less than 3 Ibs. of coal per unit. 

The output sheets for both shifts (eight hours each) 
to-day show the following results, which is about our usual 
experience :— 

No. 1 sheet, 2:1 lbs. of coal per unit. 
„ 2 „ 2˙36 „ ” » 

I, therefore, quite agree with Mr. Langdon that it is 

quite possible to produce power with the expenditure he 


states. 
Trusting this may open up an interesting discussion on 


the subject. 
W. H. J. 


[Our correspondent's figures are extraordinary, even for 
such a high load factor. Further particulars would, we are 
sure, be heartily welcomed by our readers, —Ex»s. ELEC. REV. ] 
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THE BOARD OF TRADE REGULATIONS. 


WE were unable in our issue of August 30th to comment 
on all the papers brought before the Engineering Congress, 
although we touched upon a considerable number. "That 
by Mr. M. B. Field, on “The Relative Advantages of 
Three, Two and Single-Phase systems for Feeding Low 


Tension Networks," we were compelled to leave for 


the moment, but we now offer a few remarks on the 
subject, which is of immense importance at the present 
time. 

The Board of Trade regulations relative to high tension 
working with three-phase currents (for instance, a 10,000- 
volt three-phase system) are simply ridiculous, and will 
undoubtedly retard the development of three-phase working 
in this country. For instance, with underground three- 
phase cables, they stipulate that if these are laid on 


the solid system the troughs shall be bonded, or if the cables 


are simply armoured cables laid in the ground, they shall 
either have an abnormally heavy sheathing, or preferably an 
extra copper sheathing laid on underneath. the original 
armouring. This copper sheathing (or the heavy armouring 
or the iron troughs) would, of course, be earthed, as well as 
the centre points of the star connections on the machine. 
By forcing people to use this expensive construction, which 
we think is totally unnecessary, many engineers in this 
country are being simply compelled to put down the two- 
phase three-wire system, which, of all the polyphase systems, 
is the worst, for it requires an abnormally large weight 
of copper to transmit a given power under a given voltage, 
and good pressure regulation (on account of the inter- 
connection between the phases) is rendered difficult with 


inductive loads, 


The Board of Trade idea is that the sheathing, or equi- 
valent device, is necessary, so that should there be any leak 
from any phase to.earth, this leak will be a short-circuit and 
enable the safety devices to cut out the cable. For instance, 
if a pick should be driven through the cable, it will first 
have to go through the sheathing of good conductivity 
connected to earth, thus causing immediately a short 
circuit as soon as the pick touched any conductor of the 
cable. | 

They hold the view that a normal steel sheathing is not 
sufficient, on account of its inferior conductivity, and because 
it may be eaten away by the action of the soil. 

The South Lancashire Tramways Company and the 
Midland Power Company, which are both polyphase schemes 
of large magnitude, involving pressures of 7,000 volts or 
thereabouts, and many miles of feeders, are two schemes 
which have been, in our opinion, quite spoilt, owing to the 
adoption of a two-phase three-wire system. We learn that 
this course was adopted simply on account of the heavy 
outlay entailed in complying with the Board of Trade 
regulations. Doubtless many other of our coming large 
power schemes will suffer in this way. The Board of Trade 
also have very curious rulesas to the amount of power which 
is allowed to be transmitted by a given cable, and relative 
to the thickness of insulation between the conductors 
of high tension cables. These rules may, or may not, have 
been necessary in the early days of single-phase working, 
but,.under modern conditions of high tension three-phase 
working, they are unnecessary and ridiculous. 

In the discussion on Mr. Field’s paper, the use of single- 
phase systems for large power work was advocated by some, 
which simply serves to show how far we are behind when 


tackling the practical problems of power transmission by 
electricity. 


Motor Vehicles in Warfare.— The War Office trials 
of self-propelled lorries for military purposes are to be made 
about the first week in December. It is expected that there 
will be 20 to 30 entries. Five routes in Surrey and Hamp- 
shire have been selected, the longest being that from Alder- 
shot to Chatham, i 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Continued from page 346.) 


Poles.— The only kind of poles suitable for high pressure 
electrical transmission work are those made of Norwegian 
fir, Americar redwood, and American hard yellow pine. Iron 
per se is quite unsuitable. 

The dimensions of the poles should be generously propor- 
tioned, and they should have sufficient altitude to maintain 


the lines well out of possible influence effects by or from other 


conductors that may pass under them. The structural 
proportions should be adequate to withstand all atmospheric 
influences, such as snow, ice, fog, sleet, hail, and rain. 

The poles should be well bedded in concrete. For this 
purpose high-class Portland cement and clean gravel and 
sand, in the proportion of 1 of Portland cement to 3 of 
gravel and sand, will provide an ideal concreted base fornia- 
tion. For general applications 50 poles to the mile is good 
practice. 

The poles, before being erected, should be creosoted— 
that is to say, petroleum should be injected into the pre- 
viously dessicated wood, by means of hydraulic pressure. 

Characteristic dimensions of poles carrying the high 
pressure line :—Length, 53 ft.; diameter (top), 7-8 in.; 
diameter (within 6 ft. of butt end), 16-17 in.; set in 
ground to a depth of 7 ft. 6 in.; weight about 12 cwt.; 
cross-arms, 6 to 9 ft. long, with a cross-section of 5 in. x 
4 in. 

With long arms, it is structurally necessary that they 
should be braced with suitable brackets, and the arms should 
be secured to the pole by means of strong iron through bolte ; 


the arms should be placed as high up the poles as is practic- 
able. Nee figs. 25 and 26. 


Fig. 25. Fia. 26. 


NIAGARA TYPE OF POLE WITH INSULATOR-CARRYING ABMS, WITH 
SUGGESTED BARBED WIRE LIGHTNING ARRESTER. 


Motors (Alternating Current Type). —The alternating 
generators and the motors should advisably have identical 
polar characteristics, If the motora have a greater number 
of poles than the generator, the proportion should be such 
that the influence of the poles of both generator and motor 
will exactly synchronise; for example, if the motor has twice 
the number of poles of the generating machine, the two 
will synchronise when the motor runs at half the speed 
of the generator. All the qualifications definable for 4 
perfect type of alternator generating machine are applicable 
to the alternating current motor. 

When the motor acts in perfect synchronism with the 
electric generator, it absorbs power in remarkable sympathy 
with its associated generator, and within the limits of it 
own capacity for work. Objectionable induction influences 
and other complications are practically eliminated, af 
much so, indeed, that the motor can be employed wit 
advantage as a means of compensating for induction effects, 
the one qualification sine gud non being that the revolu · 
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tions of the motor shall be of a uniform and constant 
measure. 

. The synchronous motor constitutes a load that is sub- 
stantially non-inductive, so that it causes no embarrassing 
inductive complications. The motor can be made to serve 
the purpose of a condenser of great magnitude for 
compensating for induction effects in any part of the 
system ; by this means the load level is kept comparatively 
constant, 

Polyphase synchronous motors will run steadily, even if 
one of the phasic leads be broken ; working then, even with 
one phase, and by increasing the degree of excitation, they 
will often carry for a short period their full normal load 
without falling out of synchronism. 

Dr. Louis Bell reports a case where an accident befell a 
triphase synchronous motor which, nevertheless, continued in 
motion, driving its load of 1,700 looms for four hours, or 
until the mill shut down at night. 

The best range of use of alternating synchronous motors is 
now becoming defined as commencing at powers above 100 
k. H.P. The induction motor has taken its place as ideally 
fit for powers below 100 k. H. P. 

Induction Molors. As an example of high pressure motor 
work, C. E. L. Brown, to whom the world of electro-technical 
science is indebted for many practical improvements, and 
particularly for the excellence in mechanical design of electri- 
cal machinery, has built a 1,000 H. P., 5,000 volts, two-phase 
motor direct-coupled to a centrifugal pump, which it drives 
at a speed of 455 revolutions per minute; this pump, 
which is located at Geneva, and elevates water to a hydraulic 
height of 460 ft., is thus driven by what is probably the 
largest polyphase induction motor so far constructed. 

In this type of motor the field is supplied with alternating 
current, and the working current is induced directly in the 
armature conductor. In order to obtain rotating action, 
the two sets of poles are arranged so that one pair provides 
a magnetic field with which the current induced by the 
other pair is able to re-act. 

With this invention, by which the electric energy is 
delivered to the armature by induction, a great coterie of 
evils and disadvantages has been swept away. 

The induction motor is remarkably well suited to the 
requirements of small and large power consumers ; the maxi- 
mum serviceable unit limit is at present fixed at 500 H. p. 

Carefully thought-out designs for this type of motor, and 
accuracy of workmanship, are most essential. 

For satisfying the major part of the ordinary requirements 
of power consumers, it is not necessary that the induction 
motor should have an exceptionally powerful torque, neither 
will it be required to carry loads in great excess of its normal 
full load capacity ; nevertheless, a generous proportion of 
torque per ampere is always desirable, and this may be 
secured by using at starting a non-inductive resistance in the 
secondary circuit. At starting, the full load running torque 
of the motor can be obtained without exceeding the full load 
current, 

It may be stated, that a capacity to carry 25 per cent. 
more than the normal load is quite sufficiently adequate 
except for exceptional or special applications. | 

The method of effecting the regulation by varying the 
primary voltage is not a desirable one, because the torque 
falls off nearly in proportion to the square of the voltage. 


A better method of effecting the regulation is to insert a a 


non-inductive resistance in the secondary circuit. 

The disadvantages of inadequate capacity are those due to 
the heavy inductance effects, and regulation is difficult to 
maintain for the same reason. 

Any inductance motor with an unsatisfactory power 
factor should be discarded. A motor to be considered 
economically satisfactory should give a 90 per cent. efficiency 
at full load, and not less than 80 per cent, at two-thirds of 
the full load. Condensers have been used with some success 
for the purpose of reducing the effect of inductance. 

. When the polyphase generating machines have moderate 
inductance, coupled with a satisfactory character of 
UE the distribution of energy has given most admirable 

Although the absence of commutators from the induction 
Motor is a valuable qualification, this advantage has not 
Meant a lessened cost in the manufacture of a machine for a 


M 


given capacity of output. The cost of winding the primary 
coils, the laminated character of the core, and the high-class 
quality of iron necessary, are conditions that involve a con- 
siderable cost. | 

The induction motor must be of the highest class of design 
and workmanship, otherwise its efficiency will be low, 
and this means a loss all along the line, and conversely 
requires for a given load an increased power station 
capacity, and greater conductivity area of line, and greater 
line weight, and the regulation of pressure. becomes more 
difficult. If an induction motor will not give an output 
efficiency under the best conditions of load of from 85 per 
cent. to 90 per cent., there is evidence of imperfect design, 
material or workmanship. It is better to have high speed 
induction motors with few poles than low speed ones with 
many poles; the latter do not possess high factors of power 
output efficiency. | 

If the building of highly efficient induction motors is 
expensive, the cost, great as it may be, is compensated for, 
by its beneficial influence on the generating station. 

Starting Molors,—One excellent method of obtaining the 
desirable qualification of automatic or self-starting, consists 
in the employment of a special commutator to rectify the 
current applied to the main motor armature, thus directing 
the impulses, so as to secure a small starting torque of 
sufficient turning energy to bring the motor up to speed. 
When this is obtained, the motor falls into step and runs 
synchronously. | 

An alternating current fed into a series wound con- 
tinuous current motor will start the machine, because 
although the armature current reverses in relation to 
its winding, the field is also reversed simultaneously and the 
tendency of the motor is to run in the same direction, and 
no electrical change is produced in either armature or field. 
The motor is started by directing the alternating current at 
a suitable voltage into the field and commutator winding ; 
the machine immediately starts with a considerable 
torque. When the revolutions are fully equivalent to 
synchronous speed, a condition usually indicated by the 
pilot lamp being thrown into circuit by means of a small 
centrifugal governor, a switch is thrown over or otherwise 
actuated, directing the main supply of electric energy 
through the alternating winding, and closing the field, 


(To be continued.) 
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POLYPHASE EQUIPMENT OF FACTORIES. 


By W. WYLD, Associate Member. 


(Concluded from page 371.) 


In America the induction motor has come more into general use 


than in this country, and I think it is very significant to note that 


such a firn as the Westinghouse Company, who make both poly- 
phase and continuous current machinery, have equipped their new 
works at Pittsburg with polyphase motors. Some 17 of the 60 
induction motors replaced continuous current motors which were 
originally put down to work the hoists. 

In addition to those given in tbe list below, there are numerous 


other factories being driven by polyphase motors supplied with 


current from such large stations as the Niagara plant and several 
large three-phase power-distributing companies on the Pacitic coast. 

In Europe, too, there are many striking examples of polyphase 
factory plants, and those of us who attended the réunion in 
Switzerland two years ago will remember the Oerlikon Company's 
large engineering works at Zürich, where all kinds of electrical 
plant is built and where the whole works are driven by three-phase 
motors. Originally three generators of 200 H. P. each were installed, 
but since then other two units of about 600 H.P. each, coupled to 
Sulzer engines, have been added, thus bringing the capacity of the 
plant up to about 1,800 H.P. There are 94 motors throughout the 
works, including some 18 cranes with a total lifting capacity of 


* Paper read March 27th, 1901, before the Institution of Eleg- 
trical Engincers (Birmingbam Local Section). 
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220 tons. All of these are equipped with three-phase motors. 
Messrs. Escher, Wyss & Co.'s works, also at Ziirich, it will be 
5 are driven throughout by about 100 three-phase 
motors. 

The fine shops of Messrs. Brown, Boveri Co., at Baden, too, many 
of us will remember, are driven by about 100 three-phase motors. 
Also the Alioth Electrical Company's new works at Münchenstein, 
near Bale, which are driven throughout by three-phase motors. 

I remember asking the managing director of these works his 
opinion as to continuous current and polyphase motors, and was 
informed by him that they had a few continuous current motors 
connected to a generator, only used to show to clients who preferred 
continuous current, and I was assured by him that they found the 
three-phase plant by far the more preferable. 

The number of factories driven by polyphase plants is much too 
great for them to be described here, but I have made a list of some 
of them, thinking it might be of interest to some of the members. 
This list, I regret to say, is not complete, but it is large enough, I 
think, to show that polyphase factory driving, though somewhat 
uncommon in this country as yet, is by no means an experiment. 

In addition to those given in the list of European plants, there 
are several very large works in Germany, some of which many of 
us are looking forward to see at the next réunion on the Continent 
in the course of a few months, notably those of the Allgemeine 
Elektricitüte Gesellschaft, at Berlin, which cover an area of 125,000 
square yards, and in which some 14,000 people are employed, and 
where the whole of the machinery is driven by three-phase motors, 
many of the tools being driven by separate motors. (They have 
about 700 motors in all.) 

The list of examples of polyphase factory plants of which I have 
been able to get a few details, is much too long to read now, so I 
will only give a summary. 


SUMMARY OF EXAMPLES. 


United States of America 5 plants aggregating 7,130 H. p. 
Sweden S "NS AMEN ^ 4,105 ,, 
Germany ... v ia LOr. 4 10 7,085 „ 
Holland ... 5 sew " 460 ,, 
Belgium ... ve d 6 „ A 3,550 „ 
France „ akg : 2,182 „ 
Spain Saar S aa POE uss 5 1,300 „ 
Switzerland 609. 4 " 5,850 „ 
Austria sae TX XN - 1,555 „ 
Italy i "T ie 39. a " 12,035 „ 
Russia ui ses dO S 12,700 „ 
England ... ts ve 16 3 a 9,450 „ 
105 68,192 


A brief description of some of the English polyphase plants may 
be of interest. a . 

Liverpool Grain Elevator. The first combined power and lighting 
plant was installed at Liverpool for the Grain Storage and Transit 
Company in the early part of 1897. 1t is & three-phase plant of 
180 H.. The lighting and power are both derived from the same 
circuits, and in spite of the antipathy to this practice, no difficulty 
has been experienced in the regulation. l 

Glasgow; Edinburgh.—About this time (97) a small three- 
phase plant of about 100 H. P. was installed in Glasgow and another of 
about 130 H. p. in Edinburgh. 

Sir Thomas Richardson, Hartlepool.—In the same year Sir Thomas 
Richardson & Sons, of Hartlepool, laid down a large plant aggregating 
about 1,250 H.P. There are two large fly-wheel generators and a 
smaller machine of 100 xw. for night shifts. In the shops are 
installed some 25 motors, which vary in size from 65 H. P. to 10 H. P. 

General Electric Company, Manchester.—In 1898 the General 
Electric Company of Manchester put in a three-phase plent at their 
factory in the Adelphi, Salford. The generator is of 200 H. p., and 
the motors, £0 in number, vary from 16 to 4 H. P. 

Bristol Carriage and Wagon Company.—The Bristol Carriage 
and Wagon Company about this time had their works remodelled, 
and a polyphase plant of 400 m.P. was installed. There are seven 
motor circuits, one to each shop, and the motors, 10 in number, 
vary from 65 to 2 H.P. each. There are 750 glow lamps and 32 arcs 
supplied from the same generator as the motors, and no difficulty 


has been experienced with the regulation. This plant has given: 


such satisfactory results that another 400-H P. generating set is 
being added. 

Anglo-Swiss Milk Company, Aylesbury.—The Anglo-Bwiss Con- 
densed Milk Company's factory at Aylesbury is equipped with a 
three-phase plant. The eight motors installed vary in size from 
10 to 14 E. P. each. 

North-Eastern Steel Works, Middlesbrough.—At the North- 
Eastern Steel Works, Middlesbrough, there is a two-phase plant 
consisting of two generators of 350 H.P. each, and 11 motors—six of 
40 E. P., five of 20 H. P. 

D. Y. Stewart, Glasgow.— Messrs. D. Y. Stewart, of Glasgow, have 
a three-phase plant of 450 H. P., consisting of two generators of 
250 and 200 B. P., and a large number of motors. 

Beyer & Peacock, Manchester.—Messrs. Beyer & Peacock, of 
Manchester, have a three-phase plant of 400 H. P., consisting of two 
generators of 200 H.P. each, and a large number of motors of 50, 30, 
and 20 H.P. each. 

Hawthorn & Leslie, Newcastle-on-Tyne.—Messrs. Hawthorn and 
Leslie, of Newcastle-on-Tyne, have a three-phase plant of 280 H. P. 
for driving the machines in their shipyard. 

W. Dixon & Co., Glasgow.—Messrs. Dixon & Co., of Glasgow, 
have a three-phase plant of 660 R. P., consisting of three generators 
of 220 H. P. each, and a large number of motors for various purposes 
in their chemical works. 


Kirkstall Forge, Leeds.—The Kirkstall Forge Company, of Lee 
have a 150 Hl. p. three-phase plant in their works. Á UN 


Brown, Marshall, Birmingham.—Messrs. Brown, Marshall & Co., 
of Birmingham, have a small three-phase plant of about 70 E. p. in 


their carriage and wagon building works, for driving the machinery 


in one of their shops. 


J. Thompson, Wolverhampton. —Messrs. John Thompson, boiler 
makers, Wolverhampton, have recently installed a three-phase 
plant of 460 E. p., consisting of two direct-coupled steam alternators 
of 230 H. P. each, and a corresponding number of motors. 

J. Rogers & Sons, Sheffield.—Messrs. Jos. Rogers & Son have 
recently installed in their large cutlery works in Sheffield a two- 
phase plant of 320 f. p., consisting of two direct-coupled high-speed 
generators of 160 H.P. each. These alternators have only eight 
poles each, which give the low frequency of 21:3 cycles per second. 
There are seven motors of 25 to 7 H. p. each, used for working grind- 
ing wheels, hoists, fans, stamps, &c. Owing to the low frequency a 
motor generator is used for arc lighting. 

Patent Shaft.— Whilst at the Patent Shaft and Axletree Com- 
pany’s Works at Wednesbury we have a plant of 420 R. p., con- 
sisting of two three-phase generators of 210 E. p. each, and some 
30 motors, varying in size from 50 R. P. to 5 E. P., the small ones 
being in use on travelling cranes. 

As I am connected with this plant, perhaps I can give a few 
details of it which may be of interest. 

The power house, which was built to the designs of the author, 
comprises boiler house, engine room, and the necessary offices, 
stores and test room, and is large enough to accommodate 2,000 H. p. 

In the boiler house are four of Messrs. Babcock & Wilcox's water- 
tube boilers, of 200 E. p. each, also a feed-water heater by the same 
firm. The boiler house is so arranged that the coal is tipped direct 
from the railway siding into the bunker opposite the fronts of the 
boilers. These are fed by either a horizontal duplex Tangye's 
pump, or a Gresham & Craven line steam injector, which deliver 
ENR through the above - mentioned heater or direct into the 
boilers. 

The generating plant consists of two direct-coupled sets of 
210 H. p. each, running at 375 r.p.m. The engines are of the com- 
pound two-crank, single-acting enclosed type by the Mirrlees, 
Watson Company. The generators are of the well-known Brown, 
Boveri & Co.'s three - phase type, having rotating fields and 
stationary armatures, the periodicity being 50,and the voltage 
across the phases 350. They are star connected with a neutral 
terminal, which, as already stated, serves for lighting both arc 
and incandescent lamps at 200 volta, The exciters are direct-driven, 
their armatures being fixed on an extension of the generator shaft. 

The switchboard which is fixed on a gallery commanding a view 
of the whole engine room, consists of two generator panels carrying 
main triple-pole switch and fuse, ammeter, voltmeter, and field 
rheostat, the latter being of the Ward Leonard make, one synchronis- 
ing panel, having synchronising apparatus, main voltmeter, with 
three-way switch fcr throwing the voltmeter across any of the 
three phases, a recording voltmeter and fuses for the neutrals of 
four generators, two feeder panels each carrying two sets of triple- 
pole switches and fuses, and, two ammeters, two lighting panels, 
each carrying one four-pole switch and three ammeters, one being 
for each phase. . . 

The panels are of polished marble, supported on an iron framing 
placed 4 feet from the wall, while a glass roof and end doors keep 
out duet, &c., from the connections and terminals, and provide easy 
&ccess to the back with a good light. . 

The main cables or feeders are of the British Insulated Wire 
Company's make, and are drawn into Doulton conduits, the power 
mains having three twisted cores, while the lighting mains have 
four cores, the fourth being for the neutral return. The sizes of 
these cores vary from 32 to 1?. These feeders run from the main 
switchboard to distributing switchboards fixed in sub-stations at 
various points in the works. These distributing switchboards 
carry six power and six lighting sub-circuits each, with 
triple-pole switches and fuses for the power, and single 
pole switches and fuses for the lighting. There are 
separate bars for power and lighting which can, in case of 
emergency, be interconnected by means of plugs, thus providing 
for supplying the bus-bars from either power or lighting feeders. 
A neutral bar is provided to which each lighting sub-circuit is con- 
nected, and in each sub-station the lighting circuits are balanced as 
nearly as possible. The sub-circuits consist of similar cables to the 
feeders, and are alao drawn into Doulton conduits, triple-core for 
the motors and two-core for the lighting. . 

The motors have been arranged to replace separato engines, and 
to drive on to the existing shafting in order that no disturbance 
might be made in converting to the new system. The lines of 
shafting in most cases have been split up so as to be driven in 
smaller groups for greater economy. 

I may here remark that the whole of the transfer was effected 
without stopping any of the workshops. 

One of the Goliath cranes has been converted from steam to elec- 
tricity, the motor replacing the boiler and engine which were 
previously used. The reducing gear consists of a rawhide pinion 

fixed on the motor shaft of the crane, which operates the various 
motions. The motor controller is of the Brown, Boveri Co.'s type; 
and consists of a reversing switch connected in the stator circuit and 
controlling resistance in the rotor circuit. These switches are inter- 
locked, and the whole controlled by one lever, so that the motor is 
started, the speed controlled, and the direction of rotation 1$ 
reversed, by the movement of this one lever. . 

The motor derives its current from three trolley wires fixed on 
the usual overhead system. 

In the foundry are two new electric travelling cranes, an 
operated by three motors. One is for a maximum of 20 tons, ano 
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hes two motors of 10 H. . each, and one of 5 f. p.; the other isa 
s habet and bas two motors of 7 H. p., and one of 3 H. p. The 
larger motors are in each case for lifting and longitudinal 
motions, and are provided with controlling rheostats for reducing 
d. 


the 
Ars cecil of experience 10 additional cranes are now being fitted 
with three-pbase motors and controllers, and another generating set 
of 500 H.P. is being erected in the power house. 

The lighting of the works is done by some 500 glow lamps and 
60 arc lamps; the latter are run six in series on the 220-volt mains, 
and no difficulty has been experienced in the regulation, although 
thé lighting is taken from the same generators as the motors. The 
whole of the wiring for the lighting is enclosed in Simplex steel 
conduits. 

Since the plant was started over a year ago, it has worked most 
suoeessfully. The economy has been very marked, and will show 
still better results when all the cranes which are now being con- 
verted are electrically driven, and the new plant is in operation. 

During the recent inquiry of the Parliamentary Committee upon 
the Electric Power Bills there was a good deal said about the effect 
of a good load factor upon the cost of generation of electricity. 

As is to be expected, we get a very good all-day load on my 
station, and instead of getting a load factor of 11:05 per cent., 
which is the average of all the supply stations given in Lightning's 
table of costs, the load factor for the past year on our station 
was 42°01 per cent.; and with an output of 554,000 B.T.U. 
per year the works cost of generation, viz., coal, water, wages, oil 
and stores, works out at the remarkably low figure of 552d. per unit, 
while the cost of distribution, i.c., the motor attendants, crane men, 
and arc lamps trimmer, &c., works out at 215d., so that the works 
cost of the energy delivered at the shafting or machines is ‘552d. 
and ‘215d. = 767d. per B. T. U. I do not mean that this low figure 
is necessarily due to the plant being polyphase, but I thought that 
this data would be interesting, inasmuch as it bears out to such a 
marked degree the effect of the load factor on the costs. 

Bolckow, Vaughan & Co.—As a further sign of the growth of 
favour for polyphase plants in the country, I may mention that 
Messrs. Bolckow, Vaughan & Co., the large ironmasters, are now 
erecting a power station at Eston, near Middlesbrough, for the 
driving of their works and the lighting of the town, and this is to 
be on the three-phase system. 

The size of the first generating sets, of which two or three are 
being installed, is 1,500 H. . each. 

It is seen, then, that since the introduction of polyphase factory 
equipment into this country in 1897, there have been no less than 
16 installations started, amounting in the aggregate to about 
10,000 KE. p. 

I venture to think that the growth to this amount of a system in 
its first four years in this very conservative country of ours promises 
well for its success and development in the future. 

[An appendix to the paper gave long lists of European and 
American polyphase installations.] 


BUSINESS NOTES. 


Electrical Wares Exported. 
Werk eoma SEPT. 11TH, 1900. | WEXE ENDING SEPT. 10TH, 1901. 


Amsterdam. . Value £70 | Aden. Teleg. mat. Value £50 
Bangkok . .. . 149 ] Alexandria. 2 
Bombay .. .. .. .. 86 Amsterdam. 30 
Buenos Ayres. Teleg. wire 88 Bombay . 43 
Caleu ta P .. 805 Bremerhaven. Teleg. inst ments 180 
Town, .. .. .. 507 | Caloutta 40 


G T T +. . es 12 T 21 Teieg. wire 
penbagen, Teleg. wire .. 184 own .. T ys + 
Durban is . . 906 an Islands. Telephones .. 50 


Channel 
East Londo 190 Colombo 


Copenhagen. Teleg. wire £ 


n ee : [4 ee 
n Teleg. mat. oe 44 
tle — 2 


Freman ee ee eo ,942 Demerara ee oe es E 
Gothenburg, Teleg. wire 19 5 Teleg. mat. 629 
Halifax Teleg. apparatus 102 ban 1,498 
Hamburg ke 70 East London T 46 
" Teleg. mat. &00 | Flushing và . 80 
Hiogo, Teleg. mat. 257 Genoa os - T 82 
Hong Kong. 28 Ghent. Teleg. cable 150 
Lisbon. Teleg. mat. 1,051 Gothenburg. 854 
Melbourne.  .. 2699 Hobart 14 
„ „. Tramway cable .. 1,593 | Malta ween cis 26 
Nagl. 160 Melbourne 154 
NewYork .. ... 18 | Perth.. .. 110 
Ostend  .. .. ns 40 | Port Elizabeth 78 
Perth, .. .. oun 950 | Rangoon .. +» «+ «+ 385 
" Elec, motors 585 Rotterdam. Teleg. mat. aia 52 
Port Chalmers oe oe ec 141 Shan hai ee es "E v ee 17 
Port Elizabeth .. ..  .. 416 | Stockholm.  Teleg. wire .. 99 
p goon ee oe oe 12 Sydney ee oe oe . 526 
Rio Janeiro, Teleg. wire 196 | Toronto . 210 
tterdam. Teleg. mas. 161 
Bt. John's (N. F.). 88 
Bt. Petersburg, Teleg. mat. 843 
Bl al ee ec oe 184 
iR oe ee oe 277 
Stockholm. Teleg. mat. 27 
Sydney x 1,466 
Wellington 9 
» Teleg. mat 60 
Yokohama . em : 56 
Tola] ., £15,786 ; Total £6,299 
Foreign Goods Transhipped. 
Perth, Elec. goods . Value £788 , Colombo. Elec. mat. .. Value £33 
| Demerara. Teleph. apparatus 1,928 
| Fremantle. Elec. goods .. 3, 437 
— | 
Total .. . £768 , Total .. +. £4,797 
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Electric Light Fittings on Exhibition—We have 
aru poa a visit to the new electric fittings showrooms of the 
Electrical Company, Limited, at 162, Shaftesbury Avenue, W.C. 
This department was fitted out at great expense, and with the 
exercise of considerable judgment, with a view to rendering the 
showing as complete and convenient as possible. After a tour 
through the different rooms and a general 
inspection of the arrangements which 
have been made for tbe exhibition of 
fittings to the trade and their customers 
when they bring them, we are convinced 
that it is hardly likely that anyone will 
pay a visit to the establishment without 
quickly coming across the particular kind 
of fittings they may be in search of. If 
any may happen to go with an open 
mind, they will find plenty to please their 
artistic tastes, and to harmonise with the 
furnishings and general surroundings of 
their private dwellings. We also have 
before us at the moment the company's 
new illustrated catalogue of electric 
fittings, wherein we find some hundreds 
of beautifully executed pictures of speci- 
mens of the fittings which are supplied by 
them. We have made a selection of a 
few of these to place before our readers. 
In fig. 1 will be seen a neat terra-cotta 
design of a nigger boy one-light fitting. 
This mischievous little rogue, as he sits 
iwirling his thumbs, might almost be a 
representative of the Electrical Company 
puzzling himself as to which new step he 
shall take for pushing the electrical fittings 
business to best advantage. The actual 


is finished in natural colours, is 30 in. 
There are many other like designs in 
terra-cotta, such as dancing girls Greek slaves, sphinxos, 
&e., and fig. 2 shows a very interesting three-light floral 
fitting with basket boy, the overall height being 40 in. "There is 
an extremely rich design (heliochrome printing), with real bronze 
foliage work, carrying a number of lights. Other bronzes may be 
made to special designs in various colours, according to customers' 
requirements. Electroliers are in evidence in variety and abun- 


dance. Some of the French designs are very handsomely cast and 
chased. Other specimens are in wrought-iron. Oxidised silver 
fittings are a special feature, as are also wrought-iron armour bright 
old English fittings, with repoussé work; ceiling fittings, whose 
artistic qualities are beyond our pen to describe; neat but simple 
pendants, fancy cord, stiff and three-light pendants, dining-room 
fittings, with special silk shades. Among the specialities in armour 
finish wrought-iron is a three-light counter-weight fitting, whose 
pleated silk shade gives it a noble appearance, and some admirable 
things in the way of hall lanterus. One of the latter, with cut 
cylinder, is illustrated in our fig. 3. Many counter-weight fittings, 

lain and elaborate, are included for dining room use and numerous 
fancy fetching designs in brackets, these being made in oxidised 


height of this fitting, which, by the way, 


— —ä— —— — 


© e e a —— ——— — . — — 


— 


— sa e 
"- = 


THE ELECTRICAL REVIEW. (vol. 49. No.1,242, Sgerzw»zm 13, 190 


-— ere, ao 
= "ECC 


1. 
„ͤ— ³¹).¹ññ ⅛ 1A... Á————————————  ""—————————— — EU" 


silver, brass or copper. 
selves so admirably to 


xc 


Fic. 4. 


Candle fittings, which always lend them- 
drawing room illumination and produce such 


a beautiful effect when suitably shaded, are fully illustrated in the 
catalogue, and many of them in Louis XV. and XVI. and French 
styles are on exhibition. A specimen of a two-light French bracket 
with glass Iris shade is shown in fig. 4. By the way, we must not 
forget to mention that one of the chief points in these floral brackets 
is the putting together of the flower, each of the leaves being made 
separate and fitted in, so that if one breaks it can easily be replaced, 
and the fitting is not permanently spoiled, nor does it take any great 
labour to repair it. Polished brass standards, bronze figures (of 
which we reproduce a specimen in fig. 5), onyx pedestals, and many 
other fittings are to be seen at the showrooms above mentioned, and 
are to be found very well set out in the catalogue. Other details 
worth noting are the new patent detachable fitting for outside 
window brackets, the patent universal fittings, for which the 
Electrical Company has the sole agency, the outside bracket and 
lantern for shop lighting, also their portable motor car accumulator 
sets, and lastly, the handy cigar lighter, which is made for either 
high or low voltage, and is finished in nickel and polished walnut, 
and has an ebonite switch. Altogether the company has an 
admirable showroom, well filled with all classes of fittings, and its 
catalogue will be very serviceable to the trade. 


Battersea Polytechnic.—The prospectus of day and 
evening classes and schools for the approaching session has been 
issued. Applied mechanics, steam and heat engines, mechanical 
engineering, physics and electrical engineering, are among the 
courses arranged for, and particulars may be obtained from the 
syllabus which also gives pictures of the electrical laboratory, 
machine shop and some other departments. 


Catalogues and Lists,.—The Falcon Electric Manu- 
facturing Company, of New York, has sent us a set of its circulars 
and pocket cards of Falcon fans and fan motors, arc lamps, knife 
switches, fuse panel boards, D.C. motors, switch panel boards, fuse 
blocks, &c. 

The Monarch Manufacturing Company, of Waterbury, Conn., has 
issued an illustrated pamphlet of its Monarch engine stop and 
automatic speed limit. 

From Messrs. Cox- Walkers, of Darlington, we have received a copy 
of their new catalogue, in which numerous illustrations, prices, &c., 
appear of British made telephones for table, intercommunication and 
other purposes; also electric tell-tales, mining bells and signalling 
apparatus, trembling bells, indicators, pushes, measuring instru- 
ments, medical apparatus, aud many other electrical appliances and 
accessories. s p ' 

The Ohio Electric Works, of Ohio, send ius some lists of their 
small fan motors, toy medical coils, batteries, and other little 
novelties. 

A sheet of illustrations comes to hand from the Isca Foundry and 
Engineering Company, of Newport, Mon., showing amongst other 
things tramway points and crossings, pumps, tanks, portable rail- 
ways, cranes, cast-iron pipes. | : 

Messrs. J. Lang & Co., of Chicago, send us a price list of their 
steam and electrical supplies. 

The Booker Carbon and Battery Company, of St. Louis, have sent 
us a pamphlet relating to their Phoenix carbon and battery 
specialities. 

Messrs. Webster & Bennett, of Coventry, have brought out a new 
machine tool catalogue in which they illustrate and. briefly describe 
their boring and turning mills, multiple drills, lathes, milling 
machines, &c. ' 

A set of Glasgow Exhibition pamphlets, and some of tbeir latest 
catalogues, bave come to hand from Messrs Mavor & Coulson, 
Limited, of Glasgow. One of the catalogues contains a good deal 
of descriptive and tabulated information regarding direct coupled 
plants, mulfipolar dynamos and motors, switches and switchboards, 
portable drills, deck planers, &c., also the C. C. concentric wiring 
system. The catalogue is also issued in sections, viz.—Dynamo and 
motor section; concentric wiring section. l 

The General Electric Company’s progress sheet for August illus- 
trates and prices “ Fibrophor ” insulated staples, continuous action 
relay, automobile spark coils, &c. i 1 

Messrs. John Spencer, Limited, of Wednesbury, have issued a 
new price list of their iron and steel tubes, also trolley, arc lamp, 
telegraph and telephone poles. i 

From Mr. H. Cuénod, of Geneva, we have received illustrated 
lists of R. Thury’s automatic controllers and arc lamps. There is à 
good deal of descriptive matter, and the illustrations show the parts 
very clearly. 

The British Thomson-Houston Company, Limited, have sent us 
their pamphlets, No. 107, dealing with slow and moderate speed 
motors, enclosed and semi-enclosed, from 2 to 15 U. P., and No. 108, 
describing their small motors up to 2 H. P., as well as an iudex to. 
the pamphlets issued up to August 31st, 1901. Pamphlet No. 109 
describes their alternating current generators, and illustrates those 


supplied for Croydon, Wallsend, and the Central London electric 
power stations. $i 


* 


We have received from Messrs. Siemens & Halske leaflets show- 
ing their single and three-phase transformers, fuses for aerial con- 
ductors, electro-plating dynamos, and ventilating fans. 


Messrs. Gambrell Bros. have issued List D, describing their gal- 


vanometers, shunts, resistance boxes, testing sets, Ke. Among their 
specialities are a self-levelling moving coil galvanometer, enclose 
plug resistance boxes, and dial resistance boxes. 


We have received from Messrs. A. von Glehn & Co., leaflets 


showing the “ Bonnafous” raw hide pinions, Villard” friction 
ane and elastic sleeve couplings, for which they are sole 
agents. 


Y 
dens 
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Messrs. Robey & Co., Limited, have sent us a most artistic and 
tasteful brochure, illustrating some examples of their well-known 
horizontal and vertical engines. ^ 

The British Aluminium Company have issued a price list of their 
aluminium ingots, sheets, rods, wire, &c., and of aluminium alloys. 

Messrs. Alex. Wright & Co. forward their 1901 price list of elec- 
trical photometers and standards of light. Attention is drawn to 
the Simmance modification of the Harcourt pentane standard, and 
special instruments for testing electric lamps of all candle-powers, 
indoors or in the street, are listed. Messrs. Wright & Co. also deal 
in steatite, raw or worked. 


Cricket.—The staff of Messrs. Drake & Gorham, Limited, 
having formed a cricket club, the secretary would be glad to hear 
from any club in the trade. Letters should be addressed to Mr. H. 
Beenham, 22, Wilfred Street, Buckingham Gate, S.W. 

The fifth annual cricket match between the electricity depart- 
ments of the Blackpool and Southport Corporations took place at 
Bouthport on August 29th, and resulted in à win for the Southport 
Electricity Department by 27 runs. Scores: Southport, 90; Black- 
pool, 63. 

Dissolutions.— Messrs. C. M. Stead and F. Scott (Stead 
and Scott, electrical engineers, Wade Street, Leeds) have dissolved 
partnership. Mr. Scott continues the business, and will attend to 
debts. 

Messrs, H. F. Clough & A. Turner (Virginia Electric Company, 
Southport), engineers and electricians, have dissolved partnership. 
Mr. Clough attends to debts, ` 


Durham College of Science.—The North of England 
Institute of Mining and Mechanical Engineers, in conjunction with 
the Council of the Durham College of Science, has arranged a course 
of lectures for colliery engineers, engine-wrights, apprentice 
mechanics and others, extending over three winter sessions, and 
involving attendance at the Durham College on 24 Saturday after- 
noons. The fees are nominal, and certificates will be granted to 
students who attend regularly and pass the examinations, 


Electric Illuminations.— In connection with the 
extensive electrical illuminations which are being prepared at 
Dunkirque and at Compiègne on the occasion of the visit of the 
Czar, we are informed that the illumination devices on the E.L.B. 
system are being provided by the Paris representatives of Electric 
Lighting Boards, Limited, on a very large scale. The new Town 
Hall, which is to be opened by President Loubet, and other public 
buildings at Dunkirque, are being entirely illuminated on the 
E.L.B. system, and at Compiégne alone, where the Czar will be 
residing fora few days, the approaches to the castle are being 
illuminated by devices requiring no less than 7,000 lamps. 


New Water-Cooling System.—A leaflet has been 
forwarded to us by Mr. J. T. Pearson, of Burnley, describing his 
Dew system for cooling water without the use of cooling towers. 
Briefly, the system consists of pumping the hot water up to a gutter 
on the ridges of the roofs of the station buildings, and aliowing it 
to flow into the rain-water trough, through the down spouts or down 
a blank wall to a tank, whence it may, if necessary, be pumped over 
another roof, and s0 on. The chimney may also be requisitioned 
by fixing a trough round it at a considerable height, and causing the 
water to flow over the lip of it in a thin sheet, or down the surface 
of the chimney, into a second trough near the base. The idea is 

on J genious, though it is open to question whether central 
station engineers will appreciate the advantages of a perennial warm 
Waterfall above and all round their electrical machinery, to say 
pud ud clouds of vapour within which the buildings would 


Prosecution, —At Belfast on Monday last J. Farguin 
is fined £1 for improperly connecting his electric lamps with the 
a mains, before his installation had been passed as satis- 


received the short prospectus for the session 1901— 2. The day classes 
Honda 1 Wednesday last, and the evening classes re-open on 
i J 6th inst. Full courses of instruction are provided, both 
lectures and by Practical laboratory work; special courses are to 
given in dynamo design, electric traction, &c. 


lt you would kindly bri dditional noti i 

effect, you woul d Hy Oring an additional notice to this 
: * reat] ` 

obligation you mE y oblige us, and materially add to the 


ud : Boiler Feed Pump. — We have received 
Blaikie el ded a series of tests recently carried out by Mr. J. R. 
cal engineer to the Southwark Borough Council, on a 


compound direct-acti 
Limited, of Peterborough. f made by Messrs. J. P. Hall & Sons, 


were 6 ga: The dimensions of the steam cylinders 
of 10h n. gin. diameter, and of the pump 61 in., with a stroke 
uperheated steam was supplied to the pump at a pres- 


eure of 160 | 


calibrated 5 " y^ in. and the feed water was obtained from a 


Were - above the floor level. Suitable arrangements 
"ade for Condensing and weighing the exhaust steam from the 


pumps, and the following results were obtained Making 35 strokes 
per minute, in 20 minutes 7,329 lbs. of water were delivered at a 
pressure of 172 lbs. per sq. in., while 73 lbs. of condensed steam 
were collected. At 25 strokes per minute, the figures were 4,886 Ibs. 
water and 56 lbs. steam, and at 16 strokes per minute, 3,141 lbs. 
water and 42 lbs. steam, the duration of the test being 20 minutes 
in each case. The ratio of water pumped to steam used is 100:3 in 
the first case, 87:25 in the second, and 74°78 in the third. From 
the above data we calculate that the steam consumption per horse- 
power-hour was from 57 to 67 Ibs., a highly creditable result com- 


steam pressure, and are balanced, while a simple device enables 
steam to be passed into the low pressure cylinder, so as to start the 
pump under a load. Messrs. J. P. Hall & Sons have erected new 
works at Peterborough, where these pumps and other engine room 
accessories are being manufactured. 


Trade Announcement, — Mr. W. H. Palmer, late of 
100, Charing Cross Road, has started business at 42, Castle Street 
East, Oxford Circus, under the style of Palmer & Co., as electrical 
engineers and contractors, and has engaged the services of Mr. J. F. 
Davie, late of the “ M.D.” Engineering Company and Moody Bros, 
as manager to the new business. The trade are requested to forward 
catalogues to the above address. 


Zschocke's Cooling Towers, — Messrs. Doherty and 
Donat, of Manchester, have executed, or have in hand, the follow- 
Ing contracts for Zschocke's patent water-cooling towers :—Birken- 
head Corporation, one chimney natural draught cooling tower; 
South London Electric Supply Corporation, one chimney natural 
draught cooling tower; Laird Bros., Limited, Birkenhead, one 
chimney natural draught cooling tower; Dundee Corporation, two 
fan-ventilated towers. 


West Ham Municipal Technical Institute.—The 
day and evening classes of this Institute in physics, electrical engi- 
neering, and mathematics will reopen on September 21st. Mr. A. E. 
Briscoe, B.Sc., is the principal. 
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ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—In his report to the Electric Lighting Com- 
mittee, the electrical engineer, Mr. J. A. Bell, states that during the 
past year the number of consumers has increased by 176 to 778. 
There are now 145 public and 271 private arc lamps ; 60 consumers 
have hired motors from the corporation with a total horse-power 
of 485. The total connection at the end of July last was equiva- 
lent to 79,663 8-c.P. lamps. Good progress is being made with the 
new works at Dee Village. 


Ayr.—At the Council meeting last Monday the burgh 
electrical engineer's (Mr. Fuller) report for the year was submitted. 
Some 24 miles of. extra feeders and 94 new consumers had been 
added, the total consumers now numbering 450. The public lighting 
now comprises 85 arc land 146 incandescent lamps. The capital 
expenditure amounts to £56,158, and the total income from all 
sources was £5,590. The total units generated amounted to 490,496, 
an increase of about 15 per cent. on last year's figures. Theaverage 
price obtained per unit was for private lighting 47d., and public 
lighting 17d. There isa deficiency of £1,127 after providing for 
interest and sinking fund charges. 


-Bedford.— There were 60 applicants for the post of chief 
electrical engineer to the T.C., and three were selected from whom 
to make the appointment. They were Mr. J. K. Bock, of West 
Ham; Mr. R. W. L. Phillips, chief assistant at Bristol; and Mr. 
F. L. Todd, late assistant at Wandsworth. Mr. Bock was 
appointed, and appeared before the Council. He declined to 
sign the agreement with the Bedford Corporation without first 
acquainting his committee at West Ham with the fact that he had 
secured the position. His committee meets to-day, and the Bed- 
ford Committee will have his decision to-morrow (Saturday). The 
Council passed nem. con. a resolution thanking Mr. Hope Johnstone 
for the very able manner in which he had discharged his duties 
since the inception of the undertaking in 1894. The Council has 
before it a propositionito increase the charge for public lighting 
from 3d. to 34d. per unit. 


‘Blaenau Festiniog.—The T.C, has accepted the revised 
agreement with the Yale Electric Power Supply Company for the 
supply of electricity to the district. 


Bury.— The T.C. has adopted a new scale of charges for 
motive power, as follows:—For energy up to 100 units per quarter, 
3d. ; from 100 to 250 units, 23d. ; from 250 to 750 units, 23d. ; from 
750 upwards per quarter, 21d. 


Cape Town.—The British and South African Export 
Gazette says that to meet the growing demands for the electric light 
from the suburbs of Cape Town, the Cape Peninsular Electric 
Lighting Company are about laying down further and improved 
plant, the contract for which has been entrusted to the well-known 
firm of Reunert & Lenz. Mr. McMuldrow, the manager, is now in 
England with the object of selecting the necessary material, in the 
choice of which he has practically a free hand. | 


- 
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Colchester.—The output of electrical energy for the 
month of July, 1901, was 4,644 unite, as compared with 2,920 in 
1900; the number of consumers has nearly doubled, and the lamps 


connected have increased from 6,866 to 11,116. 
Crieff.—The T.C. has succeeded in obtaining a prov. 


order for lighting the town, and is considering whether to under- 
take the work of installation 


d , or to advertise for a company to 
do fo. i 


Dudley.—It has been decided to make application to the 
L.G.B. for sanction to borrow £22,000 for additional boilers, 


engines, dynamos, cables, and other electrical plant at the gene- 
rating station. 


Dundee (Natal).—The British and South African Erport 
Gazette says that the contract recently entered into between the 
Town Council of Dundee and Mesars. Swete & Lyster, Pieter- 
maritzburg, for the electric lighting of the town and district has 
been transferred by them to a joint stock company, called the 
Dundee Electric Lighting and Power Company, Limited, and the 
erection of the plant will shortly be proceeded with. 'The com- 
pany's rights cover a valuable coal mining district. 


East Grinstead.—The U.D.C. has requested Mr. F. H. 
Medhurst to attend a meeting of the Council to explain his report 
on the electric lighting scheme. The report recommends that glow 


lamps be used for street lighting, and that a plant of 150 n.r. be 
put down, at a total cost of £12,844. 


Germany.—4A project to utilise the water-power of the 


River Isar in the generation of electrical energy is at present under 
consideration at Munich. 


Glasgow Exhibition.—The Exhibition Buildings and 
the Art Galleries have been illuminated with festoons and rows of 
electric glow lamps, plain and coloured, in a highly effective and 
artistic manner, by Messrs. Claud Hamilton, Limited, of Glasgow. 


The scheme has required 50,000 lamps for its fulfilment, and has 
cost £3,500. 


Halesowen.—The U.D.C. have decided to advertise for 
tenders for taking over the electric lighting order. 


Horsham.—The Electric Light Committee has appointed 


Mr. W. G. Proctor, chief engineer at the Nuneaton electricity 
works, as engineering clerk of the electric light works. 


Johannesburg.—The Municipality lately discussed the 
report of Mr. Cowell upon different methods of charging for electric 
energy. Mr. Cowell suggested that the total cost of administration 
charges, interest, sinking fund, and cost of maintenance should be 
charged to the consumption during the first 1} hours per diem; 
and thereafter only the actual extra cost of generating the additional 
energy required for consumption after that period to those users in 
excess of 14 hours. The suggestion was agreed to. 


Longton.—The municipal electricity works are to be 
formally started very shortly. 


London.—St. Pancras.—In view of the continued 
increase in the demand for energy, the Borough Council has been 
recommended by its Parliamentary Committee to apply to Parlia- 
ment for powers to compulsorily acquire sites for the extensior of 
the generating stations. 

SrokE NEwWINGTOR.— The Borough Council has finally decided to 
obtain a supply of electrical energy from the Hackney Council, for 


the Stoke Newington side of certain streets on the boundary of the 
borough. 


Manchester.—The Electricity Committee has resolved to 
raise the price of energy 4d. per unit to all consumers. This is said 
to be due to too rapid reduction of the charges in the past, which 
would have caused a loss of £5,000 during the next 12 months. The 


change will seriously affect the smaller manufacturers who have 
adopted electrical driving. 


Mexfield.—The B. of T. has postponed the revocation of 
the D.C.’s prov. order for a year. 


Musselburgh.—Mr. Allbright, manager of the company 
promoting the authorised electric lighting and tramway schemes, 
at an interview the other day again informed the Provost and Law 


Committee that the delay was entirely due to the difficulty the 
company had in financing the scheme. 


Nairn.—The T.C. has resolved to consult Bailie Mac- 
kenzie, of Edinburgh, on the subject of electric lighting. 


Nelson.—On the recommendation of Mr. Fraser, the 
electrical engineer, the following new scale of charges has been 
arranged :—For lighting, up to 1,000 units, 44d. per unit; up to 
3,000, 44d. ; up to 5,000, 4d. ; up to 8,000 units, 34d.; over 8,000, 
34d.; over 10,000, 3d. For motive power, 23d. It was also decided 
to reduce the meter rents to one-tenth of the cost of the meter. 


Newbiggin.—The U.D.C. has resolved to support an 


application of the Northern Counties Electricity Supply Company 
for electric lighting powers for the district. 


North Berwick.—The T.C. has reopened the question of 


clectric lighting, on which a plebiscite was recently taken. 


Suez Canal.—Mr. Consul Cameron in his report for 


1900 states that the percentage of ships using the electric light in 
the canal was 91:2 per cent., as against 907 per cent. in 1899. 


Partick.—The charges for the supply of electrical 
energy for the ensuing year have been fixed as follows:—For 
domestic supply, 34d. per unit; for ordinary lighting purposes, 6d. 
for first hour's use of maximum demand and 1d. per unit thereafter ; 
for churches and halls, 3d. per unit; for power, 2d. per unit. The 
new generating station is now rapidly approaching completion. 


Rockhampton,— The report on the Rockhampton Gas 
and Coke Company for the half-year ended June shows that the 
result of the electricity supply operations for the period was a 
balance of £225 carried to net revenue. The report adds, With a 
view to revising the present electric light system and placing the 
supply of current on a more satisfactory footing, new cables have 


been purchased in England, and certain improvements have been 
made at the generating station." 


Rotherham.— The T.C. has resolved that application be 
made to the L.G.B. for sanction to the Council borrowing £12,000 
for additional plant at the electric light station, and for the exten- 
sion of mains and feeders during the next 12 months. 


St, Andrews.—The T.C. has resolved to apply for a prov. 


order for electric lighting. 


St. Helens.—A report has been issued by the borough 
electrical engineer, Mr. J.S. Highfield, to the Electrical Supply and 
Tramways Committee. It shows that the number of electric lamps 
connected up to July 31st, 1901, was 26,221, against 14,888 on 
July 31st, 1900. The number of unite sold for lighting during July 
last was 11,304, compared with 6,641 in July, 1900. For tramway 
traction 72,399 units had been used, against 43,925 in July, 1900, 
and for other power, 15,016 units, against 7,082 in July of last year. 


Sale.—The U.D.C. has decided to erect an electrical 
distributing station in connection with the supply of the electric 


light to the district by the Trafford Estates Electric Power an 
Lighting Company. . 

Spain.—A company has just been formed in Madrid, 
with a capital of £50,000, to be known as La Sociedad San Francisco, 


to establish and work a central electric lighting station in the town 
of Villarrobledo. 


Sunderland.—4A dispute has arisen about the disposal of 
the profits accruing from the municipal electrical undertaking. 
The Lighting Committee, as we have already noted, decided that 
the profits for the past half-year should be given towards the 
creation of a reserve fund,the need for which they contended was 
of paramount importance. The sum involved was about £1,300, and 
the Finance Committee at their last meeting were yery wroth at 
the decision of the Lighting Committee, declaring that the sum 1n 
hand should go towards the reduction of the rates, and that the 
Lighting Committee having the rates to fall back upon, the extreme 
need to have a reserve fund does not exist. The absurdity of the 
position taken up by the Finance Committee needs no demonstra- 
tion; it cannot be too clearly understood that a reserve fund is of 


the first importance to such an undertaking, which ought not to be 
regarded as a source of profit. 


Tunbridge Wells.—A serious explosion has taken place 
at the electric light works of the Corporation. It was caused by 
the bursting of a superheater attached to a boiler, wrecking the roof 
of the engine house. Two men were badly scalded. 


Tyneside.—The Newburn D.C., which has charge of a 
fairly large area on Tyneside, has been discussing the advisability 
of adopting the electric light for the district, and the Newcastle 
and District Electric Lighting Company, Limited, has offered to 
supply it all the year round at the rate of 1s. per week for 4 
16-c.p. lamp, reckoning 3,600 hours in the year. The Council was 


not unfavourably disposed towards the proposal, but adjourned the 
matter. 


Wolverhampton.—The E.L. Committee has approved 
of a report by the electrical engineer (Mr. Shawfield), advocating 
the adoption of free wiring," in order to encourage the use of 
electric light by small householders. The sanction of the L.G.B. 18 
to be sought for a loan of £1,000} tor cover the cost. 


Worksop.— The municipal electricity works are to be 
opened on 17th inst. 


Worthing.—The T.C. has appointed Mr. A. C. Seaton 
assistant electrical engineer, at a salary of £100 per annum. 
Application is to be made to the L.G.B. for leave to raise a further 
loan of £1,691 for extensions of the mains. 

It is stated that the Marquis of Abergavenny will switch on the 
new electric light undertaking of the Council in about a week. 


—— es — 


Epsom.—At the meeting of the U. D. C. on 4th inst. 3 
letter was read from Mr. J. Clifton Robinson as to the L. U. I. 
application for extensions to connect up Esher, Kingston, Epsom, 
Leatherhead, Sutton, Carshalton, Croydon, Wimbledon, &c. The 
lines specifically affecting the Epsom authorities were: —(a) A ad 
from Epsom to Surbiton, through Ewell and Tolworth, vid Hig 
Street and East Street, Epsom; and (b) a line to Epsom D 
from High Street, Epsom, vid Ashley Road. The total eng 
would be 2 m. 1 f. 3 p., and the overhead trolley system would 


used. After an animated debate, the Council decided to oppose the 
scheme. 
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2 GLASGOW ELECTRIC TRAMWAYS. voltmeter reading from 0 to 7,000 volts; two single-phase 
E m indicating wattmeters, and one three-phase integrating watt- 
= (Continued from page 395.) meter. There is also a 4-point voltmeter plug receptacle for 
ET TuE main switchboard consists of 35 panels, having a total synchronising (at low pressure), a field circuit ammeter 
ns area of over 1,500 sq. ft. There are four generator panels, four reading 0—700 amperes, a double-pole throw-over field 
D interconnecting, six exciter, one exciter voltmeter, and 20 switch, a field rheostat and pilot lamps. All the high 
R : feeder panels. The generator, interconnecting and exciter panels pressure measuring instruments are of the transformer type, 
. and no part of the high-pressure conductors or apparatus is 
at a less height than 10 ft. from the floor of the switchboard 
? gallery, so that the board is absolutely safe to handle. 
ur The main switches are of the Westinghouse standard high- 
i pressure type, with carbon breaks, and are placed in com- 
E partments between marble slabs. 
pe The interconnecting panels are equipped with switches of 
ida the same type, and synchronising lamps. 
i For the exciting and station lighting circuits two main 
xi pairs of bus bars are provided, working at 100 volts ; nor- 
d mally the exciting current is taken from one set, and the 
ju lighting supply from the other, but the generator field 
is switches are double-throw, so that either set of bars may be 
iva used for exciting. The exciter switches are also double- 
1. throw, so that any exciter may be coupled to either 
us set of bars. These bars are of flat copper strip, 
= 3 in. x ł in. 
DR Each exciter panel carries a minimum current automatic 
ki cut-out, a 0—700-amperemeter, double-pole double-throw 
ij main switch and field switch, a four-point voltmeter plug 
ae receptacle, field rheostat and pilot lamp. 
zi There is also an exciter voltmeter panel, equipped with a 
e | | Back View or MAIN SWITCHBOARD. voltmeter which can be put on either set of bus bars, 
[es l | and a generator voltmeter. This panel carries in addition 
22 are arranged in one row, occupying practically the full width the main lighting switch, which connects the station lighting 
2 of the engine room; the main high pressure bus bars are of panel (situated below the gallery, on the auxiliary. board) 
bare copper tube, 1} in. in diameter, and of 0'44 sq. in. with either set of bus bars. 

E cross section, and are divided into five sections corresponding The arrangement adopted for the feeder switch gear is of 
a to the five sub-stations. 

| These sections are nor- 
2. maly connected to- 
ux gether, the generators 
ie working in parallel, but 
a if desired the genera- 


tors can be run inde- 
, pendently, each supply- 
LA ing one or more of the 
sub-stations. The in- 
terconnecting and ex- 
citer panels are inter- 
polated between the 
" main generator panels. 

4 From each section of 
the main bus bars a set 


f 
of branch bars is taken | 
through the wall to the | 
feeder switchboard, | 
E passing over the top of MAIN SWITCHBOARD. Eg 
Ut one of the five cubicles ; | Sod 
b cach of these consists of four panels, arranged in pairs, special interest, and is shown in the accompanying views | 
155 back to back. Four feeders are taken from each cubicle For each sub-station there is a separate group of four j^ 
p to one of the sub-stations. feeders. These are brought to panels arranged back to back l 
4 Each of the generator panels is equipped with a three- in two pairs. Over the centre of the group thus formed, | 
p Pole high pressure switch, breaking 250 amperes at 0,500 technically styled a a cubicle,” a set of three high pressure -- 
Volts ; three ammeters reading from 0 to 400 amperes; one bars is brought from one of the five sections into which the P 
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main bus bars are divided. Thus each sub-station may be formers, is fitted with a high-pressure three-pole switch, 
run quite independently of the rest. three ammeters, three low-pressure single-pole switches. 


Each of the feeder panels is equipped with a three-pole synchronising lamps and connections, and pilot lamps. ~The 
switch for 150 amperes at 6,500 volts, working in con- 


junction with the Westinghouse Time Element" auto- d oar 
matic device, which causes the switch to open for a ipM EE 
sustained short circuit, but is unaffected by transi- JJ). A 
tory overloads. The remaining apparatus consists | | 
of three 0 — 200 amperemeters and pilot lamps. 
As will be seen from our photographs, the feeder 
Switches are isolated by marble slabs, as iu the case 
of the main board. 

The cables between the switchboard and the 
generators are lead covered and paper insulated ; 


INDEX TO REFERENCES, 


A, 2,500-kw. generator; B, Main switch; c, Feeder switch; p, Inter- 
connecting switch; E, Feeder switch: r, Transformer switch; 4, 200-&w. 
transformers; E, 500-nw. rotary converter; 1, Converter A. C. switch; 
J, Converter D.C, switch; k, Feeder cables. 


SUB-STATION. 


| E e qe 
| J. Pe ee ee -—Ó g er " — single-phase switches complete 
| | um “TE SS a VB * | the connections between the slip 


f 5 j w d rings of the rotary converters 
ine T z ERE €— : a | and the secondaries of the trans- 
i | Il. I | Lu TT i | ng | formers, which are coupled to a 

| 


p" ug > ems SE Tes = =e set of three low-pressure bars, 
| | | * gem qo qs met E 55 | of flat copper strip, on the walls 
"o | li : | | Hi 3 of each cell, The 5 
E is [I iL l tL H — | are of the oil-cooled type, an 
; m m p TE [t5 ues = are enclosed in corrugated sheet 
j E J i; i. iron cases, with cast-iron bases 
— — i ES Doe voir OMECT er BUS BAAS | and covers, P a expose a 
[ large surface for radiation. 
| — — -lMMNMMl For starting the rotary con- 
N DiaGRaM OF ELECTRICAL CONNECTIONS. verters and bringing them up 
M to synchronism, each of them 
| for each phase there is a separate cable, drawn into an iron carries on an extension of the shaft a small induction 
| pipe, of which a large number are provided in the concrete motor; this is controlled by means of a small switch on the 
L i flooring. The general scheme of the connections, from the bottom of the corresponding transformer panel. 


| generators to the 500- 
volt bus bars, is shown 
in the diagram above; 
all the sub-stations are 

|| alike, except in size, and 

| i the whole of the equip- 
t| ment was furnished by 

E the Westinghouse Com- 
pany. Along the middle 

| of each sub-station the 

i rotary converters are 

arranged, with the high- 

E pressure three - phase 

| | switch gear on one side, 

and the low - pressure 

i | direct - current switch 

E gear on the other. The 


"E transformers are placed 
|! ull in the rear of the alter- 
(ME nating current switch- 

N board; each group of 


three transformers sup- 
plying one rotary con- 
verter is located in a 
separate fire-proof brick 
cell. 

Each incoming feeder 
is controlled by a panel 
equipped with a three- 
pole 150-ampere switch, 
like those at the gene- 
rating station, and an 
automatic reverse-cur- CUBICLES FOR FEEDER SWITCH GEAR. 
rent circuit breaker. 

The main bus bars are of bare copper tube, and run from 
end to end of the switchboard, Each of the transformer 
panels, of which there is one to each group of three trans- 


Each of the rotary converters is rated at 500 Kw., runs ab 
500 revs. per minute, and is over-compounded to give 550 
volts at full load. The machines are of the Westinghouse 
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standard type, with six field poles,drum armature, &c. Besides 
carrying an induction motor on one end of the shaft, each 
rotary bears also a booster on the other end, as shown by 
our photographs. The equaliser switches (for 1,200 
amperes) are mounted on pillars by the side of the respective 
machines. The 
direct current 
switchboard is 
practically of the 
ordinary traction 
type. Each con- 
verter panel is 
fitted with two 
single-pole quick- 
break 1,200-amp. 
switches, a 1,200 
— 2,000 - ampere 
automatic circuit- 
breaker, a main 
ammeter reading 
from 0 to 1,500 
amperes, a watt- 
hour meter, a rheo- 
‘Static starting 
switch for starting 
up the converter 
from the direct 
current bus bars, 
and a four - point 
voltmeter plug re- 
ceptacle. 

À field panel is 
provided for each 


two rotaries, carrying two centre-zero 0—60-ampere meters, 


two double-pole field switches, and two field rheostacs. 


There is also a station panel, equipped with a main 


— 


ff 


| 


NE 
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anao 


Weston illuminated dial type. At the right-hand end of 
the D.C. board are panels for the traction feeders and the 
fields of the boosters. Each feeder panel provides for three 
feeders, with lightning arresters and reactance. coils, circuit 
breakers for 800—1,200 amperes, ammeters reading from 


l 


: S 


VIEW OF ScB-STATION FROM THE A.C. SIDE. 


pl 


7 
gr 


0 to 1,000, and 
single-pole double- 
throw quick-break 
switches for 1,000 
amperes each. 

The booster field 
panels have each 
three ammeters, 
0—1,200, three 
single-poleswitches 
for 1,200 amperes, 
field rheostats, and 
a plug board. 

The booster ar- 
mature panels are 
at the left-hand end 
of the board, and 
are provided each 
with three 0— 
1,200 - ampere 
meters, three 1,200- 
ampere single-pole 
switches, three volt- 
meter plug re- 
ceptacles, and a 
plug board for the 
rail returns. 

3y means of the 
ugs on the positive feeder panels the feeders can be 
ouped in series with the booster fields, while the plugs 


on the booster armature panels enable the rail returns to 


I 
W 


M 
yes 


\ 
b 


d 


E a 4* 
br m 
"T 4 
= y 
x E 
r= 
7 r 
=a. $ 
bh Pe 
2 
-— 
- 


J 


a b 
A 


x 


* 


D LN 


. 


P 
2 


= t 
* led ) a 


| | 
N 
TN 


GENERAL VIEW OF WHITEYALE SUB-STATION. 


ammeter reading from 0 to 10,000 amperes, voltmeters for 


the converters 
10,000 amperes 


and bus bars, and a watt-hour meter for 
ab 500 volts. The main ammeters and 


voltmeters on both the D.C. and the A.C. boards are of the 


be similarly coupled in series with the respective booster 
armatures, so as to iadjust the “boost” to the desired 
value. 


Further, the double-throw switches on the feeder panels 
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‘provide for passing the outgoing current either through the 
booster fields or direct to the feeders. | 

The usual Board of Trade panel is provided, fitted 
with Messrs. Elliott Bros’, indicating and recording 
instruments, and the necessary switches for pressure leads 
from the rails. 


The high pressure bus bars are carried on double petti- 
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PLAN or GLASdOwW TRAMWAYS. 


coat porcelain insulators of the Post Office pattern ; cast- 
iron clamps are fixed to the heads of the insulators to hold 
the bars. Joints in the latter are made by butting the ends, 
and rivetting and sweating a copper sleeve over the joint. 
Branch connections are effected by means of screwed clamps, 
into which the branches are rivetted and sweated. 

The low pressure bus bars in the transformer cells are 
carried on cast-iron stools, insulated with ambroin washers 
and sleeves. The contractors for the special bus bar work 
were Messrs. Mechan & Sons, of Glasgow. 

The rotary converters are started by means of the induction 
motors, which are constructed so as to raise the speed a little 
above synchronism. When the machines have been paralleled 
with the generators and switched in, the stators of the 
induction motors are cut out of circuit, and the rotors 
become inert, having no effect on the running except a 
slight increase of friction in the main bearings. 

The largest sub-station is that at Dalhousie, where seven 
rotary converters have been installed. The other sub-stations 
are :—Coplawhill (5), Kinning Park (4), Partick (3), and 
Whitevale (5), making a total of 24 converters. 

The main feeder cables between the generating and sub- 
stations are all three-core, with the neutral point of the 
system earthed. The cores are separately insulated with 
paper to a thickness of j in., and the group is lapped over 
all to the same thickness. The lead sheathing is r in. 
thick. The cables had to pass a test of 20,000 volts 
alternating after 24 hours’ immersion in water, and were 
again tested after laying, with a pressure of 15,000 volts. 
Samples of the cable were also required to withstand 
15,000 volts alternating after being bent round a drum five 
times the outside diameter of the cable. 

The cables were drawn into cement-lined wrought-iron 
ducts, bedded in concrete ; socketted pipes were used, in 
lengths of about & ft., 3 in. diameter inside, and laid at 
5 in. centres. Where possible, a fall of 1 in 30 was pro- 
vided. The total length of ducts laid amounts to 
2,850,000 ft.; each was tested in position by drawing 
through it a hardwood mandrel, 212 in. diameter. 

The manholes are of brickwork bedded in concrete, and 
are of four standard sizes :—4 ft. x 4 ft. and 6 ft. x 6 ft., 
with 9 in. walls, and 8 ft. x 6 ft. and 10 ft. x 10 ft., with 
14 in. walls, the depth being in every case 6 ft. 6 in. 

The direct current feeders and the rail returns are all single- 
core paper-insulated and lead-covered, the paper being j in. 
and the lead 1 in. thick. They were tested with 2,500 volta 
alternating after 24 hours’ immersion in water, and 2,000 
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volts for 5 minutes after laying. They vary in size from 
0:8 to 0'1 sq. in. cross-section. 

The trolley wire feeder cables are 61/18 S. W. G., insulate l 
with vuleanised rubber and braided, and armoured with steel 
wire: they were subjected to the same tests as the paper- 
insulated cables. The pilot wires from the rails have 2, 4, 
6 or 8 cores, each 7,22 S. W. G., tested from core to core or 
lead sheath with 1,000 volts alternating. 
A very complete system of cables for tele- 
phone purposes was also laid. 

The wholeof the out-door cables and ducts 
were made and laid by the National Conduit 
aud Cable Company, of New York ; the 
cables inside the stations were supplied by 
the St. Helens Cable Company, Limited. 

The track is laid with grooved girder 
rails weighing 98 lbs. per yard, in 60 ft. 
lengths, supplied by the Leeds Steel 
Works and Messrs. Bolckow, Vaughan 
and Co. The rails are 7 in. high, with 
a base 7 in. wide, and are laid on a 
concrete bed 6 in. thick. The fish-plates 
are 31 in. long, and are fixed with eight 
l-in. bolts each. On curves the rails 
weigh 105 lbs. per yard. The groove is 
1} in. wide and deep, and the gauge of 
the track is 4 ft. 72 in. The special steel 
work for points and crossings was sup- 
plied by the Lorain Steel Company. 

Each joint in the rails is bonded witli 
two 0000 B. & S. solid copper bonds over 
the fish-plates, with Daniels terminals, in 


| 


OIL-COOLED TRANSFORMER. 


the web of the rails, and two flexible copper bonds of tbe 
same gauge fixed in the foot of the rails. The bonds were 
supplied by Messrs. R. W. Blackwell & Co., Limited. 


(To be concluded. ) 


Lightning Research.—We understand that the Light- 
ning Research Committee of the Royal Institute of British 
Architects has invited the assistance of the Institution 
of Electrical Engineers in the collection of information 
bearing on the subject in question, and papers are being sent to 
the local honorary secretaries of the Institution abroad, in 
the hope that members resident in these several districts may 
be willing to co-operate. - 
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ELECTRIC TRACTION NOTES. 


Aberdeen.—The electric car route from Castle Street to 
the sea beacb and the newly equipped electric line from Mannofield to 
Holburn Street were inspected on Saturday by Lieut.-Col. Von Donop, 
inspector for the Board of Trade. 


Ayr.—A proposal to issue season tickets for the Corpora- 
tion service of electric trams has been defeated by the Council. It 
waa stated that the manager had communicated with several towns, 
and opinion was unanimously against them. 


Belfast.—It seems that Belfast will not adopt electric 
traction for some years to come. It is believed now that the Cor- 
poration will not make any move in the matter till the lease which 
the tramway company holds from it expires in 1907. 


Bolton.—Uncertain whether to adopt centre poles for the 
Deane Road tram route, the Mayor obtained the views of the 
Sheffield tramway manager, who pointed out the defects of the 
system in case of breakdowns. It has been decided not to use 
centre poles along Deane Road, and appearance has to give way to 
convenience. 


Bradford.—The balance-sheet of the working of the 
Corporation tramways—all electrical—for the year ending March 
91st last will soon be out, and will show that, after paying the sum 
of about £6,000 in compensation for the serious accident which 
occurred on the Great Horton route, and deducting the full propor- 
tion for sinking fund and interest and depreciation, there was a 
profit on that year's working of a little over £500. 


Bristol,—The ex-tramway men continue their daily 
demonstrations, but with what object beyond collecting money to 
augment the trade union allowance it is difficult to see, for at one 
meeting it was stated that they did not now suggest that the new 
hands on the electrical cars should be discharged. A good deal of 
public controversy has been occasioned by the refusal of the Lord 
Mayor (Mr. J. C. Godwin) to place on the Council agenda a resolu- 
tion of a labour member on the subject of street accidents which 
have lately been connected with the running of the electric 
cars. The action of his Lordship has been severely criticised, and 
at Tuesday’s Council meeting, in deference to the feeling displayed, 
the Lord Mayor gave way, and consented to call a special meeting 
on the subject. 


Chatham.— The laying of the rails for the Chatham and 
New Brompton electric tramways is proceeding very rapidly, and 
in many places the standards are also erected for the overhead elec- 
tric system. A great deal of comment has been made upon the 
fact that the roadways between the metals, and on the sides, are 
being constructed of granite headers, and the contractors having 
been approached by the Gillingham District Council and others 
with & view of wood blocks being substituted for the stone, they 
have reported that the extra cost of laying wood paving would be 
4s. 9d. per yard. The Committee thereupon have resolved that in 
the High Streets of Brompton and New Brompton wood paving 
shall be adopted between the tramway rails and alongside them. 
The resolution of the Committee was approved by the Council. 


City and South London Railway.—A statement is 
appearing in ithe press to the effect that the extension of this 
line to Islington will be opened for traffic in November, ready for 
the winter service. 


Crewe.—A few days ago the Light Railway Commis- 
sioners held an inquiry into the application of the British Electric 
Traction Company for powers for a proposed light railway. The 
T.C. is opposing because it wishes to carry out the scheme itself, 
and if the company's application should fail the Council will apply 
for powers: next November. 


Darlington.—The Council is to apply to the Light Rail- 
way Commissioners for powers to work light railways in Darlington 
in lieu of the present system of trams worked by the Imperial 
Tramways Company. 


Exeter.—Last week experts were investigating tramway 
matters for the City Council. The B.E.T. Co. is purchasing the 
present lines, and the B. of T. is being asked to approve the 
sibi To thisthe Council objecta, as it has the right to purchase 
nex year. 


Glasgow.—Sheriff Fyfe has given his decision in the case 
of Mr. Simpson against the Corporation of Glasgow for running their 
cats at a speed in excess of the B. of T. regulations. The case was 
dismissed upon the ground of want of specification. As to the 
relevancy and incompetency of complainer to prosecute, the Sheriff 
Was of opinion that complainer should have obtained the con- 
currence of the Pablic Prosecutor, in this case the Procurator Fiscal 
for Glasgow. On that point alone he would have dismissed it. As 
to want of specification, the Sheriff was of opinion the objection 
Was well founded. It was stated that at a certain point in Pollok- 
shields Road the cars on 28 specified dates ran at speeds varying 
from 13 to 22 miles an hour. That he considered unreasonably 
Vague. Complainer should have stated the number of the car or the 
name of its driver, at what hour, place, and day the contravention 
occurred, and upon the want of definite specitication of these points 
he dismissed the case. In criticising the case, the Evening Times 
remarks that it was “an eccentric complaint,” and recommends the 
use of a stop watch or expert time taker, but hopes the express 


service of cars will still continue. In reply to a letter from the 
Board of Trade regarding the speed of cars on the above route, 
Sir Jas. Marwick, town clerk, states that it is fixed at 7:62 miles 
per hour. 

Several minor accidents still occur on the Glasgow system. 
On account of one of the double bogey cars leaving the rails 
at Renfield Street-Vincent Street crossing, the system was com- 
pletely blocked for fully an hour. The want of an efficient ganger 
with the breakdown gang may be said to have been the cause of the 
long delay. The route recently laid down under extensions of the 
system between Bridgeton Cross and Cumbernauld Road, was worked 
on the electric system for the first time this week. 


Halesowen.—The Light Railways Committee last week 
reported that the Light Railway Commissioners had submitted the 
order to the Board of Trade for confirmation, but they had declined 
to reinstate the Bromsgrove Light Railway. The Committee 
recommended the Council, as soon ag the order was confirmed by 
the Board of Trade, to advertise for offers for taking it over. 


Heckmondwike.—The B. E. T. Co., in notifying the 
Council of its intention to commence the construction of the tram- 
ways, asked whether that body could supply energy for running the 
cars. The Council is agreeable, and the resident engineer has 
drawn up a report as to the additional plant that will be necessary. 


Leeds.—The Armley and Wortley sections are the next 
lines to be electrically cquipped. Several other new sections are 
also to be laid. 


Leigh.—The T.C. is applying to the B. of T. for certain 
tramway powers. For the present the proposed branches to Plank 
Lane and the Hindley boundary will not be proceeded with. The 
South Lancashire Tramways Company's trunk line from St. Helens 
to Bolton will pass through Leigh from Lowton to the Atherton 
boundary, and the proposed branches will radiate from it, tapping 
populous districts. 


Liverpool.— We mentioned in our last issue that an 
amendment moved by Councillor Utley with reference to post- 
poning the voting of £300,000 for electric supply purposes was 
defeated by a large majority. At a later stage of the proceedings 
Alderman Petrie moved the approval of the minutes of the Tram- 
way Committee, which contained a recommendation that a sum of 
£319,000 should be placed at the disposal of the Committee for 
tramway purposes. Mr. Utley, however, proposed as an amendment 
that the consideration of the recommendation be postponed until 
the report of the manager on the working of the tramways had 
been received. "A . 

Alderman Petrie, on a point of order, said the borrowing of the 
£319,000 had already been sanctioned by the Council, and was 
included in the estimates. 

Mr. Utley remarked that if any of the £319,000 was for new 
works, it was desirable that full information as to the working of 
the tramways during the past year should be given. 

Alderman Petrie stated that £17,000 of the £319,000 was not 
included in the estimates, and they could not touch any of that sum 
without obtaining the sanction of the Council. The remainder of 
the £319,000 was included in the estimates approved by the 
Council, and portions of the work for which it was intended had 
been carried out. 

Mr. Utley thought the explanation was unsatisfactory. Some of 
the £17,000 might be for the purchase of wheels. 

The Town Clerk said that the passing of the recommendation 
would not authorise the Tramways Committee to spend a single 
penny. It only placed the money at their disposal to enable the 
Committee at some future date to recommend the Council to expend 
the money for specific purposes. 

The recommendation was adopted. 

Though the controversy which has gone on in the local press 
during the last fortnight, on the working of the tramways, has 
aroused general interest in the district, there has not been any 
evidence of doubt as to the perfect safety of the electric car system 
on the part of the public. On the contrary, the varied expressions. 
of opinion seem to have had the effect of booming the system. 
None of the many accidents which there have been since the 


. opening of the system, not excepting the serious accident in 


Pembroke Place in February last, have shaken public faith im the 
system in the least. The use of the cars by the public has largely 
and steadily increased. A new “ travelling public” has, in fact, 
been created, and for some time past this public in Liverpool has 


been using the cars with an evident degree of pleasant enthusiasm . 


which, up to the present time, does not show the least sign of 
waning. The cry is rather for more facilities of the kind. The 
residents in the Edge Lane district are angry with the Liverpool 
Tramways Committee for delaying the construction of an electric 
car route along Edge Lane. 


Longton.—The Electric Traction Company has informed 
the T.C. that it would have to reduce the service of cars between 
Longton and Stoke, owing to the fact that it could not come to 


terms with the Fenton Urban District Council for the laying of 


certain additional loops there. 


Newport.—Mr. Parshall, the consulting engineer to the 
Borough Council, has presented a report upon the pending installa- 
tion of electric tramways. He says the following list completes 
the specifications for the work included in the instructions for the 
tramways, excepting the lighting of the power station and car 
sheds :—Onutside coal-handling apparatus, steam feed and exhaust 
piping, switchboards, cables and connections, cable ways and street 
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boxes, overhead line work (including switch pillars and connecting 
cables), car bodies, motor car trucks, motor car equipmente, repair 
shop equipment. The Council have already approved of the build- 
ings. Referring to the overhead line work, Mr. Parshall says tbat 
he has laid out this work on the span wire principle as being the 
most efficient. He proposes in the main streets to support the span 
wire from rosettes fixed to the buildings. 


Perth.—The directors of the Perth and District Tram- 
ways have had under consideration the advisability of introducing 
electric traction, and are asking the T.C. if they will grant the 


right to work the tramways for 32 years if the company introduce, 


electric traction. 


Portsmouth.—Invitations are out for the opening cere- 
mony in connection with the new electric car service of the 
Corporation. The date fixed is Thursday, 19th inst. 


Richmond and Barnes.—At the next meeting of the 
T.C. a letter will be considered from the Barnes U.D.C. in reference 
to the latter’s proposal to form a joint committee to take action in the 
promotion of a united scheme of local tramways. Meanwhile the 
London United Tramways notify their proposal for a line from 
Kingston to Richmond through Ham and Petersham, and the 


electrical conversion of the existing horse tramway between 
Richmond and Kew. 


Salford.—It is stated that the inauguration of the new 
electric tram service will take place on October 1st, the first route to 
be opened being the Higher Broughton. 


Sheffield,—Mr. A. L. C. Fell, the general manager of 
the Corporation Tramways, in a report on the accident to the 
1,000-xw. generator at the Canal Wharf, Sheffield, stated that as the 
armature had then been lying in the water about 19 days, he did not 
think that it would be possible to dry it out and make it work satis- 
factorily. He was afraid that the only course to adopt would be to 


rewind the armature, which he estimated would take from six 
weeks to two months to do. If the British Thomson-Houston ' 


Company found that they could bake out the armature and make it 
work as it stands, he did not think it would be advisable to accept 
the same unless the Council had a guarantee for at least 10 years, 
as some weak points might develop at any time. The armature was 
successfully landed on Saturday. 


Stockport.—On 10th inst. another electric car, laden 
with passengers, left the tracks when coming over Lancashire Hill. 
The car dashed into a bootmaker's shop and occasioned injuries to 
several persons and greatly damaged the shop premises. 


The “ Underground.“ — Press reports indicate that the 
electrification of the Metropolitan and District still stands thus:— 
Metropolitan swears by Ganz; District (Mr. Yerkes) will have 
nothing to do with it; result, deadlock. Mr. Forbes has now 
formally resigned the chairmanship of the District, and Mr. 
Perks, M.P., has been duly installed. 


Wolverhampton.—Rapid progress is still being made 
with the reconstruction of the lines. The rails are now laid nearly 
the whole distance from Newbridge to the top of Tettenhall Rock. 
The work on the rock is well advanced. Spaces are being left all 
along the route for the Lorain contact boxes; but none of the 
boxes have yet arrived from America, where they are being made. 
No movement is yet being made towards putting down the '' experi- 
mental” line on the Bilston Road. -It is believed now that this 
will be abandoned, and that the test of the Lorain system will be 
made on the length of line from Queen Square to Tettenhall, vid 
Waterloo Road and Newhampton Road, which must soon be 
completed. 


Yorkshire.—A confereuce between officials of the British 
Electric Traction Company and representatives of the local autho- 
rities in the Heavy Woollen District of Yorkshire was held fat the 
Dewsbury Town Hall on Tuesday. Alderman E. Kilburn, of Dews- 
bury, was voted to the chair. The authorities represented were 


. Dewsbury, Heckmondwike, Cleckheaton, Liversedge, Birkenshaw, 


Gomersal, Ravensthorpe, Thornhill and Bladford, and the results 
of the conference are expected to be most beneficial in the 
avoidance of complications. The company has obtained an order 
to lay a tramway from Dewsbury to Cleckheaton on the one hand, 


and from Dewsbury to Ravensthorpe and Thornhill on the other, 


aud Tuesday's conference had been convened with a view to 
settling details with the local authorities. Mr. Sellon, chief engi- 
neer to the company, said they were anxious to proceed with the 
work as carly as possible. He explained the plans, copies of which 
had been supplied to the authorities. He stated that the 
scheme was & most expensive one, due regard having been 

The company favoured the central trolley 
system, though the expense would be greater. To commence with, 
they proposed to have 44 cars, with sufficient double and 
single line to provide a five minutes’ service throughout the dis- 
trict. If the traffic improved, they would improve the service. 
Mr. Sellon also said they hoped to commence work in six or eight 
weeks’ time; in fact, as soon as the plans had been passed by the 
governing bodies. As the plans had only been sent out a few daya 
prior to the conference, the representatives could not pledge, their 
respective Councils to approve them. It was understood that the 
different bodies would be interviewed by officials of tfe company 
during the next few weeks. 


TELEGRAPH AND TELEPHONE NOTES. 


Dublin Telephones.—Municipalisation of telephones 


for the Dublin area is under consideration. Information is being 
collected from other towns. 


Halifax Telephones.—The T.C. is to apply for powers 
for establishing a municipal telephone exchange. 


Municipal Telephones,—A long letter on this subject 
recently appeared in the Standard, from “ British Manufacturer.” 
Its main object is to persuade municipalities, and those who act for 


them, to give preference to British made goods, “even at a small 
sacrifice.” 


Liverpool Telephones.— At the meeting of the City 
Council on Wednesday a resolution was to be proposed in favour of 
a muuicipal system of telephones, and to obtain from the Post- 
master-General the necessary licence. 


Poland Telephones.— The telephone system in the town 


of Warsaw has been taken over by the Russian Government which 
has leased it to a Swedish Company. The contract provides for the 
establishment of a large new exchange, and for all the overhead 
wire to be placed underground within a certain period. 


Spanish Telephones.—The Spanish Government has 
lately granted a concession to Senor Conde de Rodas for the estab- 
lishment and working of a telephone line between Madrid and 


Santander. A company is to be formed to carry through the 
scheme. 


Stockport Telephones.—The Corporation has appointed 
a committee to consider the advisability of establishing a municipal 
telephone service for the borough area or for an enlarged area in 
conjunction with other local authorities. The committee has power 
to employ an expert if necessary. 


The Telegraph Wire Export Trade.—4Another very 


busy month has to be recorded with regard to the export trade of 


this country in telegraph wire and apparatus connected therewith. 
The returns just issued for August show that the shipments reached 
the large total of. £900,358, as compared with only £53,140 in the 
preceding month and £724,212 in August last year. So far this 
year this branch of industry has been unusually active, the exports 


during the eight months ending with August last having attained a 


value of no less than £2,672,858, as against £2,389,228 in the 


corresponding period of last year and only £686,825 in the first 
eight months of 1899. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, 

ve ee 0 0 June 20, 1899 oe ee 

ae ee eo ee March 1, 1900 ea oe 

a " is .. June 29, 1901 .. vx 


Latakia-Cyprus .. 
Para-Maranham R 
Basseterre-Les Saintes 

Cadiz-Teneriffe .. m 
Bissao-Bolama .. "P oe eo 
Trinidad-Demerara .. 


Curacao-Coro sa Sept. 5, 1901 ji 


LANDLINES :— 
* Pia Hanekin “ on Persian territo ae .. Feb. 24, 1900 ET 
Pekin-Kalgan à i ae vs .. June 14,1900  .. 


Maimatchin-Kalgan vs $3 PS v .. June 80, 1900 m 
Communication with Baranquilla and Cartagena Dec. 8, 1900 .. 
T towns of Venezuela .. Oct, 81, 1900 .. 


Telegraphs in Persia.—The Daily Mail says that a 
Convention has been signed between the British and Persian 
Governments for the construction of a three-wire telegraph line 
from Kashan to British Baluchistan, viá Yezd, Kerman‘and Bampur, 
on conditions similar to those of the Convention of 1872 for a 
telegraph line from Teheran to Bushire. 


Western Union Telegraph Company.—We have 
received from New York a copy of a brochure giving a sketch of 
the growth of the Western Union Telegraph Company, as prepared 
by the secretary, Mr. A. R. Brewer, and issued to stockholders in 
connection with the semi-centennial of the organisation of the 
company on April 8th last. 


Wireless Telegraphy—The Cunard Company are 
fitting an installation of the Marconi system of wireless telegraphy 
on board their Royal mail steamer Campania, in addition to the 
installation already fitted on the Lucania. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Ashton-under-Lyne,—September 18th. The Corpora- 


tion wants tenders for surface condenser with pump. See Official 
Notices " September 6th. ] 
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Batley.—September 14th. The Corporation is adver- 
tising for tenders for all materials for the permanent way of 34 
miles of electric tramway in the borough. 


Blackpool.—September 21st. 20 tramway carriages for 
the Tramway Committee. Specification from Mr. J. Lancaster, 
tramways manager. 


Blackpool.—Tenders for 30 arc lamps, switches, &c., 
for rectified current, for the Corporation. See Official Notices“ 
September 6th. 


Bournemouth,—September 16th. The Town Council 
wants tenders for tramway rails, permanent way construction and 
rail bonding, and paving. See '' Official Notices " August 23rd. 


Bournemouth.—September 17th. The Town Council 
wants tenders for steel rails, permanent way construction on the 
conduit system, ploughs, &c., and paving. See Official Notices“ 

August 30th. 


Bray.—October 3rd. Twelve months electrical supplies 
for the electric light works. See Official Notices" to-day. 


Brighton.—September 14th. Tenders for electric light 
installation for portion of the Royal Pavilion. F. J. C. May, 
borough engineer, Town Hall. 


Doncaster.—September 14th. The Corporation invites 
tenders for tramway poles and overhead construction. See “ Official 
Notices” August 30th. 


Doneaster.—September 27th. Tenders for a 220-Kw. 
high speed steam dynamo, piping, valves, &c. See Official 
Notices " to-day. 

Dundee,—September 14th. The T.C. invites tenders 


for overhead equipment for new tramway routes. See ''Official 
Notices " August 23rd. 


Egypt.—September 15th. According to the Board of 
Trade Journal the Local Committee at Fayoum have decided to 
instal the electric light in the town. Persons wishing to tender can 
P the conditions of contract from the Minister of Public Works 
at Cairo. 


France.—October 1st. The French Post and Telegraph 
Authorities in Paris are inviting tenders for the supply of a multiple 
telephone table for the telephone exchange at Lille. Particulars 
may be obtained from, and particulars are to be sent to, Le Sous- 
Secretariat d’Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. " 


France.—September 24th. The French Minister of 
Posts and Telegraphs in Paris is inviting tenders until the 24th 
Inst., for the supply of 145 kilometres of submarine cable core, 35 
tons of iron wire, 24 mm. diameter, 45 tons ditto, 5 mm. diamcter, 
150 tons ditto, 7 mm. diameter, and 25 tons ditto, 8 mm. diameter. 
Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et des 


Telegraphes, 103, Rue de Grenelle, Paris, whence particulara may. 
be obtained. ` 


Germany.— September 20th. Tenders are being invited 
by the Prussian State Railway authorities in Coblentz for the 
supply and erection of six electrically-operated luggage lifts. 
Particulars may be obtained from, and tenders are to be sent to, Die 
Königliche Eisenbahn Direction, Coblentz. 


Hammersmith.—September 13th. The B.C. wants 


tenders for pipework and tanks for the electricity works. See 
‘ Otticial Notices September 6th. 


Huddersfield.—September 30th. One set of 600-Kw. 


ternating current generating plant for the electricity works. See 
“Official Notices“ to-day. 


 Kingston-upon-IIul],—September 26th. The Corpora- 
tion wants tenders for two high speed three-crank 800-r.H.P. com- 


pound engines and four Lancashire boilers. Sec ''Official Notices ” 
August 30th. 


Kirkcaldy.—September 13th. The Corporation wants 


tenders for the supply and erection of overhead construction for 
electric tramways. See Official Notices August 23rd. 


Kirkealdy.—September 16th. The Corporation wants 
tenders for the supply and erection of arc lamp-posts, brackets, and 
ewitch-boxes. See Official Notices August 30th. 


Leeds,—October 8th. Main switchboard to deal with 


output of three 1,500-xw. two-phase alternators. See Official 
Notices" to-day. 


Maidenhead.—September 23rd. Three 60-Kw. steam 


dynamos, two Lancashire boilers, economiser, &c., for the Corpora- 
tion electric lighting. See Official Notices September 6th. 


Manchester.— September 14th. The Tramways Com- 


mittee wants tenders for trolley wire and overhead line materials. 
See “ Official Notices ” August 30th. 


Newport T.C. has resolved to invite tenders for 30 electric 


vars, which is considered to be a sufficient number to open the 
new electric tramways with. 


Newport (Mon.). — October 21st. Coal handling 
winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car, repair shop equipment for the tram- 


ways and power supply undertaking. See “Official Notices” 
to-day. 


Poplar.—September 18th. The Borough Council wants 
tenders for multiple core lead-covered cables and accessories. See 
“ Official Notices August 30th. 


Poplar.— October 1st. Electric lighting of four public 
libraries. See Official Notices " to-day. 


Rochdale.—October 2nd. The Electricity Committee 
wants tenders for feeder and distributor cables. See Official 
Notices " to-day. l 


Russia.—September 14th. The municipal authorities of 
Erivan (Caucasia), are inviting tenders until September 14th, for 
the construction of an electric tramway, about four kilometres long, 
in the town. Tenders are to be sent to the municipal authorities of 
Erivan, whence particulars may be obtained. 


Salford. — September 14th. The Health Committee 
wants tenders for a 55-xw. steam dynamo. See Official Notices ” 
August 30th. 


Salford.—September 20th. Lighting the new generating 
station for the Corporation. See '' Official Notices " September 6th. 


Sheffield.— September 30th. Boilers, motors, fans, iron 
chimneys, &c., for the electricity department. See Official 
Notices " September 6th. 


Torquay.—September 13th. The E. L. Committee 
invites tenders for the supply of arc lamp carbons for a period of 
12 months from October ist, 1901. See Official Notices " August 
23rd. 


Whitehaven.—September 16th. The Corporation wants 
tenders for the supply of incandescent lamps for six months. See 
„Official Notices August 30th. 


Willesden.—Economisers, boilers, piping and pumps, 
steam dynamos, battery, wiring, &c., for electricity works for the 
Willesden Infirmary. See Ofticial Notices " September 6th. 


CLOSED. 


Bradford.—The City Council has accepted the tender of 
Messrs. Witting Bros., Limited, for 100 car bodies and electrical 
equipments for the sum of £44,250; the tender of Messrs. IIurst, 
Nelson & Co., Limited, for 100 trolleys for £1,450; and the tender 
of the British Insulated Wire Company, Prescot, for the supply for 
the sum of £13,474 of cables and the other materials required in 
laying and fixing them in Manchester Road, Leeds Road, Sunbridge 
Road, Wakefield Road, and Manningham Lane. 

The Corporation have also accepted the tender of the Keighley 
Engineering Company for 15 motors of 44 H P. at £28 each, with 
the option to purchase 15 more at same price if the first lot are 
satisfactory; the tender of the Phanix Dynamo Manufacturing 
Company, Bradford, for 24 motors of 7 H.P. at £56 each, and 15 
motors of 10 H. P. at £67 10s. each, and a 20-u.P. motor with spare 
armature and starter for £154 12s, 6d.; and the tender of the 
Lancashire Dynamo aud Motor Company, Manchester, for a 15-H. p. 
motor for £96. 

The Corporation has accepted the tender of the British Insulated 
Wire Company, Prescot, for the supply of two miles of 1:5 sq. in. lead- 
covered, paper-insulated cable for the sum of £2,920, to be used for 
a new lighting feeder from Valley Road works to the bottom of 
Manchester Road. 

The Electricity Committee always gives preference to Bradford 
firms if possible. After accepting a tender of Sir W. G. Armstrong, 
Whitworth & Co. for 10-H. p. motors at £66 each, the Committee 
afterwards rescinded the resolution, and ordered the motors from the 
Phoenix Dynamo Company, Bradford, at £67 10s. As a reason for 
this particular transaction, the chairman said that their engineers 
advised them that the Bradford machine had a greater weight of 
metal. 


Dartford.— The E. L. Committee last week reported that 
the Marquand Accumulator Company, Limited, of Cardiff, having 
intimated that they were not in a position to carry out the terms of 
their contract for the supply aud maintenance of the storage batteries 
required in connection with the Council's electricity undertaking, 
“he consulting engineer had been instructed to obtain revised 
tenders from the other firms (except those who were agents) who 
tendered in the first instance, for the supply and maintenance of 
such plant. Revised tenders had been received, and the Com- 
mittee, in view of the great urgency of the matter, had, without 
waiting for the approval of the Council, accepted the lowest, i. c., 
those of Ashmore, Benson, Pease & Co., Limited, of Stockton-on- 
Tees, amounting to £851 for the plant and £212 for the mainten- 
ance thereof for a period of five years, and had authorised the firm 
to proceed with the work. 
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Dudley.—The E. L. and T. Committee have accepted the 
tender of Messrs. Ferranti, Limited, for £3,145 for engines; and 
that of the Electrical Construction Company, Limited, for £1,900 
for dynamos. 


Erith,—Subject to the L.G.B.'s approval, the E. L. Com- 
mittee has accepted the following tenders for electrical plant :— 


£ s.d. 
Section A, boilers, &c., Spurr, Inman & Co. ate bs vx .. 1,870 0 0 
„ B, pipe work, Babcock & Wilcox vx - a . 921 8 0 
„ C, Condensing plant, Wheeler Condenser and Engineering 
Company .. A as seg Vs 55 " PE 0 0 
» D, alternators, the International Electrical Engineering 
, A Engines by Allen & Co., Bedford .. .. 3,070 0 0 
„ E, switchboard, the International Electrical Engineering 
Companggggg ... .. .. .. > e280 0 0 
„ F, crane, Carrick & Ritchie.. ix A a T .. 218 0 0 
„ G, transformers, British Electrical Transformer Manufac- 
turing Company .. vk E Ws x bx .. 1,194 0 0 
„ E, mains, &., Callender's Cable and Construction Co. .. 7,517 0 7 
» I, arc bes » se 254 18 0 
» K, station lighting, H. E. Keen & Co. .. - vx E 29 10 0 
Total ‘ie . . £16,661 11 7 


With reference for the tender for Section C, condensing plant, the 
engineer asks that the matter should not be finally settled until he 
has had an opportunity of looking further into it, as it would appear 


that there may be some difficulty with regard to the discharge, on 


account of the levels between the electricity works and the river. 
With respect to Section d, transformers, the tender recommended 


for acceptance must also be subject to the coutractors giving the 
engineer the guarantecs he desires, and failing such guarantees, the 
Committee recommend that the contractor’s tender, in accordance 


with the specification, for the sum of £1,414, be accepted. With 


respect to Section H, mains, &c., Messrs. Callenders submitted an 
alternative offer for steel wire armoured cables, instead of steel tape 
armoured cables, for the sum of £8,306 8s. lld., and the Com- 


mittee recommend the acceptance of this alternative tender, if the 
Board of Trade require the cables to be protected by steel wire 


armouring. 


Glasrow.— At last week's Council meeting it was stated 


that Messrs. Macartney, McElroy & Co., Limited's tender for tram- 


way overhead equipment (extension), amounting to £32,511, was 
the lowest. It was stated by Bailie Stevenson that the work already 
done by this firm in Glasgow was anything but satisfactory, more 
especially at some of the turnings in the city. Mr. Paton, of the 
Tramways Committee, stated that the work was done in a very 
great hurry, that the trouble was being remedied, and that the 
committee recommended the acceptance of this tender. Contracts 
for coal amounting to 20,000 tons have been accepted for delivery 
at Pinkston tramway power station. : 


Gravesend.—Progress is being made with the Town 
Council's electric lighting scheme. The following tenders have been 
accepted :— 

Boilers, Babcock & Wilcox, Limited oe T 
Steam pipes, Messrs. Babcock & Wilcox .. <a a 
Engines and dynamos, the Lancashire Dynamo and 


Motor Company, Limited .. 3 8 : 
Switchboard, &c., Messrs. Brook, Hirst & o. RA 


. £3,005 0 
2,226 0 


0 

0 
6,245 0 0 
867 10 0 
0 

0 


0 

Cables and underground work, including maintenanc 
for seven years, the Western Electric Compan . . 75,929 0 
Travelling crane, James Carrick & Sons, Limite .. 219 0 


Accumulators, including maintenance for two years free 
(afterwards an additional payment of 480 for five 


years’ maintenance), Veritys, Limited .. idi . . 1,677 0 0 
Dust destructor, Messrs. Hughes & Stirling AN .. 1,250 0 0 
Artesian well, Messrs. Isler & Co., Limited £810 (less 29s. 

[or every foot under 100 ft. in depth) ee .. 310 0 0 


"'. Manchester.—We mentioned briefly last week that the 


contract for certain switchboards for the Stuart Street station had 
been placed with a German company. We now gather from the 
columns of a Manchester newspaper that the following firms were 
supplied with copies of the specification and forms of tender :— 
G. A. Steinthal, R.-W. Blackwell & Co., Brush Electrical Engi- 
neering Company, Limited, Williamson & Joseph, Dorman & Smith, 
Veritys, Limited, Electrical Company, Limited, Crompton & Co., 
Limited, Bertram Thomas, J. G. Statter & Co., W. J. Fryer & Co., 
Limited, General Electric Company, Limited, S. H. Heywood, 
Brook, Hirst & Co., Elliott Brothers, Simpson Brothers, Cox- 
Walkers & Co., S. Z. de Ferranti, Limited, British Thomson- 
Houston Company, Limited, British Westinghouse Company, 
Limited, British Schuckert Company, Limited, John Fowler & Co., 
Limited, Heaton & Smith, F. Suter & Co., Limited, Cowans, 
Limited, Kelvin & Jas. White, Limited, and Siemens Brothers and 
Co., Limited. It seems that only seven firms quoted for the whole 
of the work, the tenders in these cases being :— 


Electrical Company, Limited o eo ee oe ee £39,306 14 0 
British Westinghouse Company os i» T í 12,551 6 0 
Siemens Bros. & Co., Limited .. - T oe .. 50,004 15 6 
British Schuckert Company, Limited i s " 67,200 16 8 
Crompton & Co., Limited "e e " A 58,928 18 0 
Cowans, Limited .. T T oe - T 61,699 18 0 
British Thomson-Houston ee oe ae ee 75,261 7 4 


From the statement circulated at the Council meeting last week, 
it would appear that the Electrical Company stated in their tender 
that they had supplied and erected similar boards for some of the 
largest high tension stations on the Continent (Berlin, Rheinfelden, 
Magdeburg, Strassburg, &c.), where many thousands of horse-power 
were controlled by them with ease and with absolutely satisfactory 
results. A deputation from the committee, which recently visited 
several of the principal electrical works on the Continent, had an 


e 


opportunity of inspecting the works of the Electrical Company 
Limited, Oberspree, as well as electrical supply stations in Berlin 
where the company had installed a considerable amount of high 
tension apparatus. The.members of the deputation were impressed 
with the excellent manner in which the works were equipped, and 
they had every confidence in the orders being placed with the 
Electrical Company, both on the score of efficient machines and 
early delivery. The reasons given officially by the Committee for 
the granting of the contract to a German firm are as follows: 


(a) Price was the lowest. 

(^) The apparatus they offered is of a standard type, and has been installed 
in all the chief three-phase stations in Germany, Austria, and elsewhere with 
great success. Experience has proved that the design of the whole of the 
switchgear is in &ccordance with the latest practice, and includes many details 
of which only time and oxperience in running will show the necessity. 

(c) The English manufacturers have so far practically no experience in the 
type of switchboards required, and therefore had to get out new designs—the 
cost for which was no doubt included in their tender, 

(d) Another reason why the price of the English manufacturers was so much 
higher is undoubtedly duc to their having also included the cost of the patterns 
for this new class of work, which is a very expensive item, 

It has been frequently noticed that English manufacturers do this rather than 
take the risk of baving the expenses on this score practically wiped out by a 
repeat order. 

(e) The English manufacturers appear to have been very careless in estimat- 
ing for this work, as since the tenders have been opened, it has transpired that 
in the case of one firm a very serious mistake was made in the calculations, and 
this same firm now considers that they could have quoted even lower than the 
Electrical Company. 

According to Dr. Kennedy’s specification, the majority of the instruments on 
the switehboards are specified to be of English make, and the Electrical Com- 
pany have included these in their prices. 


Dr. Bishop, in laying thé matter before the Council, said that the 
tender of the Electrical Company was by far the lowest. The next 
was that of the British Westinghouse Company (£42,000), but the 
work would have been done in America. The next two were 
foreign firms, and the lowest English tender was between £19,000 
and £20,000 higher than the tender they had accepted. Under 
these circumstances the Committee had no option but to place the 
order abroad. The point had been raised whether the tender they 
had accepted was the lowest for the individual sections as well as 
in gross price. To this he replied in the affirmative. A well-known 
electrical engineer had told him that on revising his tender (which 
was sent in in his absence from home), he found he would have 
been able to do the work for £35,000. This discovery had made 
the engineer determined upon a thorough reorganization of hig 
switchboard staff. 


Nelxon.—The E. and T, Committee has accepted tenders 


as follows :— 


Switchboard and main cut-outs .. Dorman & Smith. 

Balancer and booster - . Greenwood & Batley, Limited. 
Iron and steel work. Ka .. Edward Woods & Co., Manchester. 
Iron switchboard staircase .. .. W. Macfarlane & Co. 
Incandescent lamps .. e .. Improved Electric Glow Lamp Co. 
Meters. es is so .. Ferranti, Limited. 


Application is to be made to the B. of T. for borrowing powers 
(£8,700) for reconstruction and equipment of the tramways. 


Yarmouth,—On the advice of the Tramways Committee 
the Council has accepted the following tenders for various plant 
necessary for tramway work: 


Poles, overhead equipment and electric bonding, British Insulated Wire 
Company, £5,360 14s. 6d. 

Earthenware conduits, Messrs. Doulton & Co., Limited, £449 12. 11d. 

Storage battery, booster and switchboard, fresh tenders to be invited, the 
lowest for this work being in excess of the amount allowed. 

Points and crossings, Askham Bros. & Wilson, at £1,127 5s. 

Cable, Telegraph Manufacturing Company, £1,998 8s. ild., accepted 
subject to the proviso that they conform to the terms of the conditions of 
contract with respect to arbitration, failing which the tender of Messrs. 
Johnson & Phillips, at the sum of £2,012 18s. 6d., subject to a similar 
proviso, failing which the tender of the British Insulated Wire Company, 
at the sum of £2,041 18s. 6d., they not having in any way modified the con- 
ditions of contract. : 


— 


FORTHCOMING EVENTS. 


Wednesday, September 11th to 18th.— Glasgow. Annual Congress 
of the British Association for the Advancement of 
Science. 


NOTES. 


Electrical Engineers (R. E.) Volunteers, — The fol- 
lowing particulars regarding the annual training of a detach- 
ment of the E.E.R.E.V., which took place this year at 
Nt. Mawes, near Falmouth, may be of interest to our readers. 
They were furnished to us by one of the non-commission 
officers present with the party :— 

“The training commenced on August 15th, and finished 
on the 24th of that month, the number present being 
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1 officer, 1 permanent staff, and 40 non-commissioned officers 
and men. 

“ We arrived at St. Mawes Castle, which is a very old one, 
said to have been built in the reign of Henry VIIT., about 
7.30 p.m. on Thursday, the 15th, and slept there that night, 
the previous day having been too wet for the tents to be 
pitched. On the following day we turned out about 6 a.m., 
and commenced to pitch the tents and dig latrines, &c., 
which we completed about 11.30 a.m., when we assisted 
S.S. Lloyd, R. E., to complete the connections for the pro- 
jectors at St. Antony and St. Mawes, clean the reflectors, 
lamps, &c., and put them in position. 

„Our camp was situate close to the Castle on a small 
patch ef land close to, and about 20 ft. above, the level of 
the sea, and consisted altogether of 10 tents, one for non- 
commissioned officer, one for a guard tent, and eight others 
for the men. There was a public footpath on either side of 
our camp, and we had to have flying sentries always on duty, 
night and day. There were also two cooks’ orderlies and 
one camp orderly appointed each day. 

“The work consisted of search lighting and engine 
driving (oil and steam). We also had some practice in 
rowing, S.S. Brook showed some of us over the Submarine 
Miner H.Q. at Falmouth, and explained the mines and 
various connecting boxes and firing apparatus, which was 
very interesting, and our Staff Sergeant Reilly, R.E., ex- 
plained to others the electrical connections for firing and 
testing the mines, but we had no practice in submarine 
mining, much to everyone's regret. 

* The lights were run on Monday morning, Tuesday night 
until about 10 o'clock, and on the following Wednesday and 


Thursday from 8 p.m. to 4 a.m., when we worked in two 


shifts of four hours each. We had to go by boat to the 
Nt. Antony, Middle Point, and Pendennis stations, viz., by 
the submarine miners’ steamer General Elliott. We also had 
a fair amount of drill each day. 

" On Friday morning we paraded for inspection by the 
District Engineer of the Western District, who expressed 
himself satisfied with our appearance. 

“We had two cricket matches with the St. Mawes Club, 
who kindly lent us the necessary pads, bats, &c. 

“On the last Friday evening we had a smoking concert at 
the St. Mawes Hotel. We had no lack of talent, and many 
of our men sang well. The coastguard gave a recitation 
with a rousing chorus; Mr. Cox, a sailor with a wooden leg 
(beating time with it) also sang, and Lance-Corporal Hardy, 


R. E., sang several good songs with chorus, as did also the 


cook’s mate. The concert was voted by everyone a great 
success. Sergt. Charlton, who ably filled the chair, after the 
King’s health had been drunk, proposed the health of Staff- 
Sergt. Reilly, R.E., who had charge of the camp, and made 
all the arrangements for us, much to everyone's satisfaction, 
and it was drunk with enthusiasm. The evening broke up 
with Auld Lang Syne. 

„on the following day we were roused, with some diffi- 
culty, at 5 a.m., and at once proceeded to strike our camp, 
packing the tents and our kit bags, and left St. Mawes by 


the General Elliott by 10 a.m. for the 10.40 at Falmouth for 


London, leaving the camp quite clear. 

„We always found the R.E.’s ready to give us informa- 
tion, and very much appreciated their kindness throughout, 
and it was agreed on all hands that this training had been 
one of the most successful the corps had ever had. 

" Other detachmenta of our corps have been this year to 
the Isle of Wight, Milford, Plymouth, Felixstowe, Gravesend, 
and Sheerness for their, training. 

“The members of our detachment came from all parts, 
and four of them had been to the front.” 


Obituary,—We regret to learn that Mr. Ernest H. 

wyer, who was for eight years connected with Messrs. 
Ball Brothers & Bates, electrical engineers, of Holborn, died 
at Maritzburg, Natal, of consumption, on August 19th. 

The death is announced, at the ripe old age of 83 years, 
of Mr. Richard Spelman Culley, formerly enginecr-in-chief 
H.M. Telegraphs. The sad event occurred on 5th inst., at 
his residence at Weston-super-Mare, 


The Light Railways and Tramways Association.— 
In our last issue we made a brief allusion to the dinner of 
this Association, which was held in Glasgow during the 
Engineering Congress week. The steady change that has 
been forced upon the electrical press by the gradual shifting 
of tlie centre of gravity from telegraph, telephone, and even 
electric lighting work, is evidenced by the proportion of 
space in our own columns that has gradually been given to trac- 
tion. The old Tramway Act of 1870 had a bad influence 
in restraining investment and keeping back all development, 


and now that the Light Railways Act is soon to lapse, we 


may express the hope that & new and comprehensive Act 
may be brought in that will deal with the subject 
in a broad and liberal manner, so as to encourage 
investment, There is a great field open to the Associa- 
tion. The question of fuel economy, and the great difficulty 
in securing it with such poor load factors, is of considerable 
importance; hence tramways ought to be the means vf vastly 
improving accumulators, us these, if perfected, would econo- 
mise plant all round. Then there is the lack of a proper 
and uniform system of statistics, more in line with railway 
statistics, for electrical tramways, both as regards passengers, 
motive power, and the mileage of details, these including 
axles, car wheels, trolley wheels, poles, motor armatures, &c., 
whereby alone future design can be commercially economised. 
Particularly is required the car-hours run in a given time, 


. and not merely the car-miles. Without car-hours we can 


know nothing of average speeds, or the influence of speed, 
&c., on power consumption, nor can we so well prepare new 
systems, 

In his eloquent and impassioned after-dinner speech, Mr. 
Garcke, says a contemporary, “explained once more his 
modified but cordial approval of municipal enterprise that 
did not degenerate into municipal trading.” Doubtless the 
writer knows better than we do the workings of Mr. Garcke's 
mind, but to an outsider it certainly appeared that the 
whilom deadly opponent of municipalism had become an 
ardent convert to its seductive influences as carried out under 
Glaswegian auspices. Mr. Garcke, however, is not wholly 
unaccustomed to sitting on the fence, 


English Electrical Engineers at Buffalo.—From 
what we learn it seems that only a very small number of 
members of the Institution were able to accept the invita- 
tion to attend the convention of the American Institute at 
the Pan-American Exhibition, Buffalo. The Institution 
was not officially represented, although the French sent 
official delegates. "The tota! number of Englishmen who put 
in an appearance was seven, but during the entire convention, 
and in fact outside its limits as well, this select party was 
most hospitably received, and was accorded the same 
measure of liberality and the same privilepes as the French 
and other foreign delegates. The English visitors were Mr. 
Cottam, the chief electrical engineer at Hampstead; Mr. 
Cooper, of the Reading electrical undertaking ; Mr. Denham, 
electrical engineer to the Cape Government Railways; Mr. 
A. H. Pott (of Messrs. Preece & Cardew); Messrs. Sawers 
and McNaught, from the India-Rubber and Gutta-Percha 
Works at Silvertown; and the Bromley electricity works 
engineer. 


Magnetic Survey of India.—The Times states that 
following their acceptance of the proposal of the British 


. Association for an ethnographic survey of India, Lord 


Curzon's Government have adopted the suggestion of the 
Royal Society for the carrying out of a magnetic survey. 
Sunspots are believed to be closely connected with the per- 
turbations of the magnetic needle, and as Sir Norman 
Lockyer's inquiries are held by him to establish some asso- 
ciation between sunspots and Indian droughts, the survey, 
besides subserving the cause of science, may prove to be of 
some practical utility from the administrative standpoint. 
The existing magnetic observatories at Bombay and Calcutta 
being inadequate as base stations for the vast area the 
survey will cover, similar observatories are in course of 


construction at Dehra Dun, below the Himalayas, at- 


Kodaikanal, in the Madras Presidency, and at Rangoon. 
The Dehra Dun observatory will be under the supervision 
of Colonel Gore, R.E., the Surveyor-General of the 
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Indian Survey (whose headquarters are located there); but 
the other four will be in charge of Mr. John Eliot, the 
meteorological reporter to the Government. The Survey and 
Meteorological Departments will, in fact, be jointly respon- 
sible for the investigations. The field observations will be 


carried out by six or seven detachments of the Survey 


Department, and these will be controlled by Captain Fraser, 
R.E., who has recently been arranging in England for the 
purchase of the necessary instruments. Ncinde and the Punjab 
will first be taken in hand; and, as the country is now inter- 
sected with railways in all directions, enabling field detach- 
ments to quickly cover the distances from one observing 
station to another, it is anticipated that five years will suffice 


to complete the field work of the preliminary magnetic 
survey. 


Some American Personal Notes.—The last issue of 
the Electrical World contains a batch of personal items 
which show how largely this country looms before the 
American electrical man at the present moment. We re- 
produce some of these interesting announcements :— 


President C. A. Corrin, of the General Electric Company, has 
sailed again for England. 

Mr. C. O. BAKER, Jun., has just returned to the city, after a pro- 
longed absence, and is well and hearty, but quite reticent about his 
forcign travels. 

Mr. GEORGE WESTINGHOUSE returned from England last week, 
having, it is said, transacted some very important business while 
abroad. : 

Mr. CAMPBELL Scorr, the secretary and general manager of the 
C. & C. Electric Company, of New York, sailed for England on the 
Ocranic on Aug. 21st, to be gone about three or four weeks on busi- 
ness for his company. 

Mr. A. J. J. PFEIFFER, until recently with the Compania 
Thomson-Houston della Mediterranea, of Milan, Italy, has com- 
pleted the third-rail, high speed, electric traction work on the old 
steam road, Milan-Gallarate-Varese-Porto Ceriso, which he went to 
Milan to study and execute some two years ago. He has now 
severed his connection with that company, and has gone to London 
to identify himself with the J. G. White & Co. interests there. In 
this country Mr. Pfeiffer was connected with the General Electric 
Company. 


Personal.—Mr. Herbert W. Watts, engineer and manager 
of the Alderley and Wilmslow Electric Supply, Limited, has 
been appointed as resident engineer to the Weybridge Elec- 
tricity Works. He takes up his new post at the end of this 
month to superintend the erection of the works. Mr. 
Cuthbert W. Bentley becomes resident engineer at Alderley 
Edge. 


On Thursday night last week the Italian Science Society 
presented Mr. Marconi with its gold medal, in recognition 
of his wireless telegraph work. The presentation took place 


‘in London. 


The term of office of Mr. Hope-Johnstone, the retiring 
electrical engineer to the Bedford Corporation, expired on 
Monday, the 9th inst. On the preceding Saturday he was 
presented by Mr. Barkham, the chief assistant, on behalf of 
the staff and employés, with a bandsome travelling dressing 
case and an illuminated address. 


Mr. W. J. Charlton, who for 154 years has acted as 
deputy town clerk and borough accountant of Jarrow, has 
accepted the position of secretary of the Durham County 
Electric Supply and Power Company, Limited. 


Mr. F. H. Chaplin has handed in his resignation of the 
appointment of borough electrical engineer under the South- 
ampton Corporation. The Electricity Committee recom- 
mends the Council to accept the resignation, and to adver- 


tise for applications for the appointment, at a salary of £500 


per annum. 


Mr. R. H. Rinder, superintendent of electric tramway 
construction to the Birkenhead Corporation, has been 
appointed to a similar position under the South Lancashire 
Electric Traction and Power Company. 


Fatalities.—It is reported that two men have met their 
deaths at Palmer's Works, Jarrow-on-Tyne, as the result of 
electric shocks, 


Electrical Progress in the Straits Settlements.— 
From a letter which has recently been sent to us by a 
correspondent at Singapore, we learn that the largest of the 
several isolated installations in that town is owned and 
maintained by the Dock Company. It consists of some 130 
open Brush arc lamps supplied from Brush series machines, 
and there is one 50 KW. “monocyclic” alternator for 
incandescent lighting. This plant, with one other for hotel 
lighting, was supplied and erected by the local branch of an 
American firm, and, with all its accessories, is wholly of 
American manufacture. The remaining installations 
aggregate 140 KW. capacity, and Mr. G. E. V. Thomas is 
responsible for their maintenance. The principal is owned 
by the Government, and lights Government House and other 


official residences. This plant dates as far back as 1889, 


and consists of E.P. direct current machines belted to 
Davey-Paxman compound engines, with a battery to take 
the low load after 12 or 1 o'clock. The plant for the 
lighting of Tyasett Palace—the Singapore residence of the 
Sultan of Johore—is somewhat similar, but without cells, 
Mr. Thomas has at present an interesting gang of wiremen 
— Bengalis, Malays, Japanese and Chinamen—engaged on 
the re-wiring of some 1,500 lamps on this installation. It 
is anticipated that very shortly there will be a municipal 
central station laid down at Singapore, the Commissioners 
having recently voted £15,000 as a beginning, Messrs. 
Burstall & Monkhouse are to advise the Council in regard 
to the scheme. 


Appointment Vacant.—A chief clerk at £130 per 
annum is wanted for the Battersea electricity works, See 
* Official Notices " to-day. 


The Electrical Engineer Volunteers.—Among those 
whom Lord Roberts specially mentions in his last dispatch 
as having rendered special and meritorious service in South 
Africa are the following :— 

THE ELECTRICAL EXGINEERS :— 


Lieut.-Col. R. E. B. Crompton, Capt. A. Bain, Sgt. W. S. 
Entwhistle, Sapper R. W. Holliday, Sapper J. Rook. 


NEW COMPANIES REGISTERED. 


British Are Carbons Manufacturing Company, 
Limited (71,268).—This company was registered on September 
2nd, with a capital of £6,000 in £1 shares, to manufacture carbons, 
carbon rods and candles for electric arc lights, filaments for incan- 
descent lamps, carbon plates, batteries, cells, accumulators, and other 
articles for general and special electrical purposes. The first sub- 
scribers (each with one share) are:— T. Bass, 170, Beaumont Road, 
Leyton, miner; W. Warwick, 36, Bark Place, Orme Square, W.; 
T. L. Hughes, 27—8, King William Street, E.C., land agent; H. V. 
Banmann, 96, Clarendon Road, Holland Park, W., mining 
accountant; J. Wright, 15, Algernon Road, Lewisham, S. E., 
accontmant; George H. Acorns, 54, Palmerston Road, Finsbury 
Park, N., clerk; and H. B. Neal, 152, Capel Road, Forest Gate, 
clerk. The first directors are C. Tomlinson and J. Bailey. 
Registered office, 11, Pancras Lane, Queen Street, E.C. 


Pioneer Gas, Electric Light and Power Company 
of South Africa, Limited (71, 290).— This company was registered 
on September 4th, with a capital of £2,000 in £1 shares, to acquire 
and deal with any rights, concessions, or contracts for generating, 
supplying, distributing and employing electricity, galvanism, mag- 


netism, electric, gas, incandescent or other light, and electric, 


hydraulic, steam and other power in the Cape of Good Hope, the 
Oraoge River Colony, the Transvaal and elsewhere in South Africa 
or otherwise, and to carry on the business of gas, light, and power 
suppliers, electricians, electrical and general engineers, suppliers of 
electricity, manufacturers of electrical apparatus, &c. The first 
subscribers are:—J. A. Kelman, New Broad Stre«t House, E. C., 
solicitor, Supreme Courts of Scotland, with 500 shares; C. 8 
Kelman, 27 —8, New Broad Street Avenue, E.C., contractor, with 
500 shares; J. A. Kelman, jnr., 60, Springdale Road, Stoke Newing- 
ton, N., engineer, with one share; E. Kelman, 51, Highbury New 
Park, N., student, with one share; D. E. Kelman, 63, Grosvenor 
Road, Canonbury, N., merchant, with one share; R. W. Blackburn, 
Elm Villa, 39, Little Ilford Lane, Manor Park, Essex, shipping 
clerk, with one share ; and G. C. Eedes, 8, Isledon Road, Finsbury 
Park, N., clerk, with one share. No initial public issue. The 
number of directors is not to be less than three nor more than five; 
the subscribers are to appoint the first ; qualification, 50 shares, 
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New Imperial Electric Lamp, Limited (71, 288).— 
This company was registered on September 4th, with a capital of 
£3,000 in £1 shares, to carry on the business of manufacturers and 
importers of and dealers in electric and other lamps and apparatus 
connected therewith and accessories thereof, manufacturers of and 
dealers in dynamos, engines, motor cars, carriages, cycles, veloci- 

„engines and apparatus, electrical and mechanical engineers, 
machinists, fitters, founders, wire drawers, tube makers, saddlers. 
wheelwrights, smiths, japanners, enamellers, platers, &c. The first 
subscribers (each with one share) are:—J. W. Britton, 19, St. 
Dunstan’s Hill, E.C., agent; P. H, E. Döring, Calvert’s Buildings, 
S.E., agent; F. Rayden, Calvert’s Buildings, S. E., hop factor; Mrs. 
M. H. T. Doring, 6, Beverley Road, Anerley, S.E.; Miss A. T. M. 
Syvarth, 6, Beverley Road, Anerley, S.E.; Miss B. Syvarth, 
Monkton House, Chertsey ; and G. G. Y. Syvarth, Calvert’s Build- 
ings, S. E., agent. No initial public issue. Registered without 
articles of association. Registered office, Calvert’s Buildings, 52, 
Borough High Street, S. E. 


Wilson Hartnell & Co., Limited (71,302).— This 
company was registered on September 5th, with a capital of 
£20,000 in £1 shares, to adopt an agreement with Wilson Hartnell 
for the acquisition of the business of an electrical, general, and 
consulting engineer, now carried on by him at Volt Works, Kirk- 
stall Road, Leeds, and to carry on the business of engineers, iron, 
steel and brassfounders, boiler makors, wiredrawers, iron and steel 
cable makers, metal workers, makers of dynamos and electrical 
plant, builders of locomotives and rolling stock of all kinds, &c. 
The first subscribers (each with one share) are: —W. Hartnell, Volt 
Works, Kirkstall Road, Leeds, engineer; H. W. Heston, 42, Shole- 
broke Road Avenue, Leeds, engineer; C. Todd, 65, Highbury Ter- 
race, Leeds, cashier; Mrs. G. M. T. Hartnell, Aysgarth, Roundhay, 
Leeds; M. Lee, 17, East Parade, Leeds, chartered accountant ; W.S. 
Harrison, 4, East Parade, Leeds, solicitor; and R. L. Alkin, Harts- 
hill Grange, Atherstone, Warwickshire, engineer. Minimum cash 
subscription, £3,000. The number of directors is not to be less than 
three nor more than seven; the first are Wilson Hartnell and such 
others as may be elected by the subscribers; qualification, £100 ; 
remuneration as fixed by the company. Registered office, Volt 
Works, Kirkstall Road, Leeds, Yorkshire. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison & Swan United Electric Light Company, 
Limited (18,984).— This company's annual return was filed on 
August 24th, when 117,400 “ A and 23,564 B" shares were taken 
up out of a nominal capital of £1,000,000 in 150,000 “A” and 
60,000 "B" shares of £5 each. 10s. per share has been called up on 
89,201 “A” shares, resulting in the receipt of £44,630 10s. 
£456,667 10s. is considered as paid, being £203,515 on 17,139 “ A” 
and 23,564 B" shares, considered as fully paid, and £253,152 108. 
on 89,261 shares accredited with £2 10s. paid and 10,000 credited 
with £3 paid. Mortgages'and charges, £444,023. 


Electric and General Investment Company, Limited 
(31,506).—' This company's annual return was filed on August 7th, 
when the entire capital of £200,000 in 20,000 ordinary, 100 
founders’, and 19,900 preference shares of £5 eacb, had been taken 
up. £lpershare has been called up on the ordinary, and £5 per 
share on the founders’ and preference shares, resulting in the receipt 
of £120,000. No mortgages or charges. 


Metropolitan Electric Supply Company, Limited. 
—Particulars of registered mortgages and charges d of crea- 
tion of charge: July 30th, 1901. Amount secured: unlimited, but 
stamped to cover an advance of £50,000. Date of resolution 
creating charge: July 30th, 1901. Property charged: the com- 
pany’s undertaking and all its property, present and future, includ- 
ing its uncalled capital, subject only to the existing charges to 
secure certain debenture stock. Mortgagees or persons entitled to 
charge: London Joint Stock Bank, Limited, London. 

NorE.—The last return, made up to March 19th, 1901, gives the 
total amount of indebtedness in respect of mortgages and charges at 
that date as £470,000. 


Hillgrove and Armidale Electrical Corporation, 
Limited.—Particulars of registered mortgages and charges :—Date 
of covering deed by which security is created or detined, January 
30th, 1901; total amount secured by series of debentures, £12,000 ; 
date of resolution creating series of debentures, January 30th, 1901 ; 
property charged, the leasehold land of the company in the parish 
of Metz, in the county of Sandon, New South Wales; a private 
Act of the Parliament of New South Wales, entitled the Hillgrove 
and Armidale Water-power Electric Act; and all other assets for 
the time being of the company, including uncalled capital. Trustees 
fordebenture holders George F. Fry, 46, London Road, Dover, 
and Lieut.-Col. Edwin C. Bensley, of 127, Fellows Road, Hamp- 
stead, N.W. Date of present issue, January 20th, 1901; amount of 
Present issue, £8,000 (80 debentures of £100 each); amount pre- 
viously issued of same series, l. 


SUPPLY STATION ACCOUNTS. 


As we anticipated in September last, the 

South Shields accounts for 1900 of the Corporation of South 

Corporation Shields show a profit for the first time, marking 

Electricity in a satisfactory manner the last year of the 

Accounts. management of Mr. J. A. Jeckell, who has now 

taken up the control of the destinies of the 

Coventry works. The progress made in the last four years has 
been encouraging, as is best shown by such figures as these :— 


; Units sold. : No. of 
es arated Private Public Rd are 9 an 
8 : lamps. i lamps P ij p i 


1897 153,338 82,172 41,729 127 KW. 31 £144 — £1,676 
1898 391,637 200,808 107,300 323 kw. 63 2,149 — £882 
1899 634,464 394,039 107,800 500 KW. 63 44,231 — £78 
1900 944,629 573,094 182,732 705 xw. 191 £6,276 + £1,024 


Considerable extensions have been made, which have taken up 
nearly £40,000 extra capital, the total expenditure now reaching 
over £128,000. 

GENERAL STATEMENT. 


1899. 1900. Ine. 
Total capital expenditure .. 888, 687 £128,488 . £39,801 
Number of units sold .. 1.839 755,826 253,987 
Maximum load in kW. - 500 705 205 
Grogs revenue ids fa E. S3 $12,191 £4,008 
Gross expenditure d s £39. 45, 915 £1,963 
Gross profit 7 T .. £4,231 26,276 £2,045 
Average price per unit sold  ... 3°72d. 3°70d. — 02d 


The gross revenue has increased by no less than £4,000 at a rate 
per unit which remains practically unaltered. £250 in the sundries” 
item is covered by compensation received from a firm of contractors 
for delay. 

REVENUE STATEMENT. 


- 1899. 1900. 
Gross Per unit. Gross. Per unit. Ino. 
Sale of energy .. .. .. £7,766 3°72d. £11,658 370d. — 02d. 
Meter rents : 203 09d. 980 09d. 00d. 
Supply of lamps, &o. ons "em E T m 


Sundry fees: rents ee ` 214 ‘Old. 958 08d. —-02d. 


and compensation, 


Gross revenue . £8,183 391d. 812,191 387d. — 044 


Coal shows a rise of nearly id. per unit, but economies in other 
items more than cover this, and leave the total cost slightly better — 
a good result, considering that the price has been 15s. per ton 
for fuel against 7s., a percentage increase which Mr. Jackell 
believes is larger than had to be faced in most districts, "The staff 
has been considerably augmented, or the salaries would ve 
indicated a larger drop in the per unit column. 


Cost oF PRODUCTION. 
1999. 1900. 


Gross. Per unit Gross. Per unit, Ino. 
— water ard £923 44d. £2,108 *67d. ＋ 23d. 
» waste, water an . | — 
engine room stores. 229 11d. 259 08d. 03d. 
5 and A fa ps ve ; 
eneration an stri- i " i 
but on, and e 1,194 57d. 1,518 48d. — 09d. 
street lamps. 
Repairs and maintenance of 
buildings, engines, boilers, 
dynamos, and 259 


315 ‘15d. 502 *16d. ＋ 01d. 
of pyblic lamps. l 


Works costs £2,661 1:27d. £4,387 1°39d. +'12d. 


R $, tes d tax ee * — * 
en emen ^ spent, 287 14d. 252 "08d. 06d. 
alaries of managing engi- 
neer, 5 sacrelary. clerks, 702 34d. 781 *95d. — 09d. 
G on eral establishment l 
charges, stationery d 302 ‘14d. 495 16d. +:02d. 
printing, law charges and 
insurance , 
Other expenses 2 — — TEN 


Total costs .. £3,952 1˙89d. £5,915 1*88d. — Old. 


Owing toa revision of the financial arrangements, the sinking 
fund contribution has been lessened to bring the ratio of profits 
and repayments in line with other places. It appeared on investiga- 
tion that more was beiog set aside than was necessary, and the 
undertaking benefits by the new scheme by the sum of £700 or 
£800 a year. Figures which show the extremes are :— 


Gross profits. Depreciation 
% on and sinking % on Net 
1899. Capital. Total. capital. Interest. fund. capital. profit. 
South Shields £73,692 £4,231 5°74 42,129 £2,175 584 — 479 
Sheffleld £891,865 £15,280 390 £10,868 £8,997 866 +£915 
Belfast £117,885 20,986 6:06 £2,887 £976 824 4 £2,128 


To recoup the extra expenditure on fuel, the price per unit from 
the end of the last financial year has been increased from 7d. and 
2d. to 7d. and 8d. 
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Prorir STATEMENT. 


1899 1900. 
Interest on loans 2, 129 £3,185 
Sinking fund for repayments ..  ..  .... 2,175 2,067 


Net profit carried forward "EE RE ee —73 1,024 


Gross proftt ... £4,931 £6,276 


CITY NOTES. 


Isle of Man Tramways. 


AT Douglas, before the Clerk of the Rolls (Sir James Gell) last 


week, the petition of William Henderson Walker, liquidator of,the 
Isle of Man Tramways and Electric Power Company, Limited, for 
ihe appointment of new trustees under the debenture trust deed, 
was heard. As the result of the application William Frederick 
Price, managing clerk to Mr. Walker, and George Ridgeway 
Cookson, were appointed trustecs under the deed. 


Stock Exchange  Notices,—Applications have been 
made to the Committee to appoint a special settling day.in, and to 
grant & quotation to—New General Traction Company, Limited, 
£200,000 5 per cent. mortgage debentures of £100 each. 'The Com- 
mittee has ordered the under-mentioned to be quoted in the Official 
List:—Electric Construction Company, Limited.—Further issue of 
6,390 7 per cent. cumulative preference shares of £2 each, fully 
paid, Nos. 25,001 to 31,390. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Sept. 
6th were £589; corresponding week last year, £487; increase, £102, Total 
to date, £17,828, corresponding period last year, £16,092; increase, £1,736. 
Miles of track open, 8j. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
September 7th were £1,733 3s. 6d.; corresponding week last year, 
£1,905 0s. 2d.. Aggregate for half-year to date, £14,712 ls. Id.; corre- 
sponding period last year, £14,520 98. 8d. 


Bristol] Tramways and Carriage Company.—The receipts for the week ending 
pal aa 0th were £8,904 ; corresponding period last year, £3,629; increase, 
75. 


Central London Railway.— The receipts for the week ending September 7th were 
£5,532; corresponding week last year, £4,617; increase, £885. Total 
receipts from July Ist (10 weeks), £59,559. Miles open, 6. 


City and South London Railway.—The receipts for the week ending Sep. 
tember 8th were 21, 84; corresponding week last year, £1,487; increase, 
£847. Total to date, £18,394; corresponding period last year, £15,022; 
increase, £3,372. Miles open, 41. 


Cork Electric Tramways.—Traffic receipts on the week ending 5th inst., 
£526 18s. 6d. ; corresponding week 1900, £547 9s. 2d.; decrease, £20 15s. 8d. 
Total receipts to Sth inst., £16,760 4s. lld.; corresponding period 1900, 
£14,742 18s. 7d. : increase, £2,017 68. 4d. 


Dover Corporation Tramways.—The receipts for the week ending September 
"th were £290 2s. 2d.; corresponding week last year, £292 17s. 3 
decrease, £2 15s. ld. Total to date, £7,867 17s.7d.; corresponding period 
last year, 27,416 9s. 4d. ; increase, £451 88. 5d. Miles of track open, 8. 
Car miles run, 1901, 5,852; 1900, 5,152. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways aor p pete receipts for the week ending Septem- 
ber 7th were as follows: D. U. T. Co., electric cars, £1,205 28. 11d.; D. S. D. Co., 
electric cars, £1,115 178. Id.; total, 45, 821 0s. Od.; corresponding period last 

eAr—D.U.T. Co., electric cars, £4,067 28. 11d.; ditto, horse cars, £29 12s. 7d. ; 
D.8.D. Co., electric oars, £1,138 11s. 8d.; total, £5,230 78. 2d.; increase, 
.£90 19s. 10d.; aggregate to date, £52,027 18s. 6d.; aggregate to date last 
year, £50,869 88. 4d.; increase, £1,658 10e. 2d. The mileage worked ig 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Glasgow Corporation Tramways.—For week ending August 81st, 1901, £19,086 

. 4d., compared with £9,269 88. 11d. for ia ae week last year. 

For week ending September 7th, 1901, were £18,495 16s. 5d., compared with 

£9,664 98. 1d. same period last year. This forms a new record, being £11 

14s. 7d. greater than last year. Since commencement of financial at June 

ist, £178,728 1s. 7d. have been drawn, compared with £183,880 11s. 4d. for 
corresponding period last year. 


Liverpool Corporation Tramways.—Fortnight ended August 815t,1901: Receipts 
£19,477, electric cars; £162, horse cars. Passengers carried, 4,202,528 by 
electrio cars, and 28,977 by horse. Corresponding period of 1900: Receipts 
£19,076, electric cars; £4,827, horse cars; passengers carried, 2,658,891 by 
electrio cars, and 795,708 horse. There are now 838 electric and six horse 
ears running. 


Liverpool Overhead Railway.—The receipts for the week ending September 8th 
were £1,605; oorresponding week last year, £1,792; decrease, £187. Total 
from July 1st to date, £17,859; corresponding period last year, £17,487; de- 
crease £198. Miles open, 6 miles 57 chains. 


STOCES AND SHARES. 


Wednesday Evening. 
THe excellent reports that reached the Stock Exchange and the 
world concerning the satisfactory condition of the American Presi- 
dent were all that was necessary to reassure markets after a slight 
spasm of weaknesson Monday. The fit made itself apparent chiefly, 
of course, in the American railroad department, whence its effects 


spread to the Anglo-American telegraph section. But keen judges 
saw the unjustifiability of the relapse, since even had the worse 
come to pass, there was nothing to intrinsically affect markets. 
Happily, however, the danger was averted, and Yankee rails quickly 
recovered from their depression. The Telegraph stocks likewise 
advanced, although the event has left its temporary mark upon 
Anglo “A” stock, which is down } per cent. It is certainly 
ridiculous that wire descriptions should relapse, inasmuch as the 
companies are bound to benefit, in any case, from the increase of 
business that must result from any news of importance. With the 
America Cup races coming on in a week or two, the Anglo-American 
market may possibly develop some strength, and Anglo “A” has a 
chance of a rise induced by speculative purchases on this account. 

Investment markets pursue the even tenor of their upward way. 
Hyper-cautious individuals are prophesying dear money and a 
further fall in gilt-edged securities, but the splendid success of the 
New South Wales issue of four million 3 per cent. stock at 94 gave 
an unexpected fillip to the market, putting even a little heart of 
grace into the disconsolate Consol corner of Capel Court. How large 
is the supply of money awaiting investment is shown by the fact 
that applications for six million pounds’ worth of the New South 
Wales stock were rapidly received. It is, therefore, not surprising 
that the market for Electrical Supply Debentures should have been 
swept nearly bare by buyers, and the cry is still those buyers come. 
Our price lists display few altcrations, except in these debentures, 
but Electrical Supply shares are more easily bought than sold in 
most cases. South Londons are an exception. The provincial 
lighting shares are unchanged, and business in them is almost non- 
existent. Metropolitan Ordinary are now all alike in every respect, 
and are Officially quoted in the same line. 

The deadlock in the negotiations between the District and 
the Metropolitan Railway boards is having a bad effect upon the 
quotations for the companies’ stocks. Districts are only slightly 
lower at 292, but Metropolitan Consolidated shows a point loss at 
79. Stock Exchange sentiment rather favoured the attitude of the 
Metropolitan Company at first, but it is getting sick of the present 
situation, and now blames each company impartially. Central 
London Deferred is harder, and the other Tube" issues have 
been better, but eased off again. The line is playing its passengers 
mysterious tricks just now, perhaps from the experiments in pro- 
gress with the new motors. It is to be hoped that a settlement will 
quickly be arrived at, for the sake of the travelling public and 
Stockholders. Waterlo8 and City is 1 per cent. down upon the 
cessation of last week's buying orders. City and South London 
descriptions show no change, and we may add that our efforts to 
find à market price for the lately-issued Third Preference stock are 
fruitless. "There is no quotation for it. 

British Electric Tractions are in good request, and we trust that 
the Stock Exchange Committee will quickly grant the quotation to 
the new Preference shares that the latter are now entitled to have. 
A deal of inconvenience has been caused by the delay, for which 
there is very little reason. Amongst other traction shares, Cape 
Electric Tramways are a good market, having improved to £2 
buyers. We may whisperingly remark that a well-known British 
general, who has lately been studying South African affairs on their 
native veldt, has been a considerable buyer of Cape Trams. At 
124 Dublin United Ordinary are a little better, the Horse Show 
having brought along buyers. The London Motor Company is talk- 
ing of a motor service between Putney and Piccadilly, the system 
to be inaugurated next Monday. Motor finance, as a whole, has 
been so bedraggled with suspicion and discredit in the past that its 
very name savours of failure in the Stock Exchange, and only by 
achieved success can motor enterprises hope for any support from 
Throgmorton Street, although many members of the House now 
possess their own automobiles, and the King's delight in his car 
ought certainly to encourage the industry. 

National Telephone Ordinary have slipped, back 2s. 6d., and 
business is very quiet in them once again. It needs a large amount 
of speculative interest nowadays to maintain the price of tele- 
phones. Western Telegraph Debentures and Debenture stock are 
both harder. Talk of a competitive cable line to East Africa, under 
German auspices, is not regarded with any degree of seriousness in 
the Stock Exchange. West African Debentures are steady at a 
shade over par, and the shares have become almost unpurchaseable. 
The nominal price is about £3, and before the French Government 
bought part of the company's cable, these shares were difficult 
of realisation. At half-a-sovercign Eastern Extensions are rising, 
and there is a small advance to record in Globe Telegraph and 
Trust Preference. 

In the industrial list, Edison & Swan find buyers at 6s. per share. 
There is some inquiry afoot for India-Rubber, Gutta-Percha shares, 
and the price is 10s. up, at 22. Babcock & Wilcox Ordinary are 


24, the Preference 18, while at 101 Willans & Robinson keep 
equally steady. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing = a es 
Present NAME or Dividends for Quotation Quotations | week 
Issue. : icd the last three years. Sept. 4th. Sept. 11th. = 11th. 
1896. | 1899. | 1900. n . 


96,900 African Direct Telegra h, 4 % Debs. s | 100 | .. | . | 99 —102 | 99 —102 RE ae 
119,700} Amason Telegraph 5 "an, , Not. 1 to 1,350 Red. oe | 100 | ... ix e. | 78 — 88 78 — 83 = x i 


$,088,5407 do 6 y^ eee oon ee Stock 6 6 6 98 —100 98 — 100 992 98? 
$,088,5402 Do. do. Deferred - ove so» Stock 188. 951£1 78. 5a. 10$— 113 | 10§— 11 1013; 103, 
44,000 | Ohili Telephone, Nos. 1 to 44,000  ... ese ie iis 513 4 $ 5 | 3à4— 4 3g— 4 
18,889,300 Commercial Cable $100 | 8 8 .. |175 —185 |175 —185 ee wee 
1,589, 4962 Do. do. Sterling 500 0 year 4 y 4 Deb Btock Red. Stock] ... Wi .. |101 —103 {101 —103 /| 1014 | 1013 
16,000 Cuba Telegraph ess mr 10 8 7 % eee 5 — 6 5 — 6 58 5, 
6,000 Do. 10% Pref. . oe see T 10 10 oui *. | 13$— 144 | 134 — 143 14 134 | 
12,931 Direct Spanish Telegraph eco eee coe soo eee 5 4 4 y 4 4 96 9 TAR 4 3 areas 4 l TS "TM | 
6,000 Do. do. 10% Oum. Pref... ... . 5| .. Gel] abe 9 — 10 9 — 10 dis — | 
90,0007 Do. do. 4$ Debs. eee eee dee 50 se» soe pee 100 —] 04 160 —104 % aoe see t 
60,7102) Direct United States Cable ss - ..| 20 | 34395 | 3495 | 3195 | 103— 114 | 103— 114 s — 
104,900/| Direct West India Cable, 4j Beg. Deb. an - .. | 100 | ... yix .. {100 —103  |100 —103 "T 8885 
1,826,888 Do. 4 Mort. Stock eae * | 100| ... “es .. | 97 —100 97 —100 97% | 97 | 
1,432,9687 Do. 4% Mort. Deb. Stock Red. . |Btock| .. | .. | .. 115 —118 [115 —118 | 117 | 1154 i | 
300,000 | Eastern Extension, 5 and . „ 107 7 7 95, | 13$8— 144 14 — 143 14| 14 1 
320,0007 3 s m Dan MK Pok aa 7 1 ubt Stock| ... e) | o 115 —120 115 —120 is m 
an u can egrap 4 0 
300,000! Do. 4 % Beg. Mt. Debs. (Mauritius Bub.) 1—8,000| 25 .. idi .. 101 —104 101 —104 rA 
180,927 | Globe Telegraph and Trust “es ese oe | 10 | 5$ 52% | 54% | 103-- 11 104— 11 lOi | .. 
180,042 Do. do. 6 6 % Pref. coe eee eee 10 6 ote TP 144 — 151xd 15 E 154 1545 141i 
150,000 | Great Northern Telegraph, of Copenhagen Ws .. | 10 123 ww. |15 % | 31 — 33 30 — 32 aa J 
78,0001 Halifax and Bermuda Cable, 44 Y 1st Mort. ua) 100 100 -103 100 —103 
within Nos. 1 to 1,200, Red. US v i i ài 
17,000 do- idi ..| 25 10 Y 10 Y 10 % | 41 — 45 41 — 45 


100,0007 London Pintino-Bracilian ang Bel. 18 Debs. ... s. | 100 | ... "^ .. 102 —105xd|102 - 105 


72,680 | Montevideo Telephone, » Nos. 1 to 72,680 1 21 T i—^ 4 1— 1 o ioe, vi 

86,92 o. Pref, Nos. 1 to 86,454 1 4% 5 7. — 1 12 | 
590,000 | National Telephone, 1 to 590,000 903mm. 5 6 5 J 5 3à— 4xd 34— 43 3 313 

15,000 Do. 6 Cum. lst Pref .. "m ..| 10] 6 6 6 12 — 14 12 — 14 TY da 

15,000 Do. 6 Y Oum. 2nd Pref. ... m eos 10 | 6 6 6 12 — 14 12 — 14 12,5 
250,000 Do 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 46— 4ixd| 48— 4% 48 

2,000,000 Do. Deb. Stock Red. Stock 34% | 33% | 33% | 95 — 98 |95 — 98 | 974 | 968 

500, 000 Do. 4 95 Deb. Stock Red... 1000 — | 4 95 — 98 95 — 98 964 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, p fally paid 115% /5%\/6%| IH > i 
100,0007 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 .. 100 oes eee ee 100 —103 100 —103 0 e 

11,839 Beuter's ... IT ove II 5 oe 85 y 4 b y 4 5 % 7 — 8 7 — 8 " 

8,981 Bubmarine Cables Trust eo one - „* | Cert)... aoe * |127 —132 127 —132 , 

58,000 | United River Plate Telephone ees 5 6 7 5 — bixd| 5 — 5 58 

40,000 Do. do. 5 95 Cum. pret. Nos. 1—46, 000 5l us iss iss 44— 53xd| 4$— błxd 
179.9477 Do. do. 5% Debs. . (Stock! .. | . 3 . 102. — 105 102 —105 "ge | 
30,008 West Coast hs America, Nos. 1—30, 000 and 53 ,001—59,008 23 eee eee eve i— $ i— 2 eos oe. 
160,0007 Do. do. 4 95 Dets., 1—1,500 5 100] .. | .. . |100 —103 100 —103 - T 
307,990 | Western iia A ary Nos. 1— 980 | 101792517 PN.. | 14 — 144 14 — 14} 14$ | 14 

75/00! Do Debs. 2nd series, 1906 ... | 100 | ... | . | .. |101 —104xd102 —105 | ... | .. 
048,777 l Do. do. Deb. Stock Red. see 00 100 vee Ir coe 101 —104 102 —105 

88,991 West India and NR egraph .. eee eee eee 10 2 % §% een i— 4 1— i ene eee 

Do, do. do. 6 Qum. lst Pref. een 10 eee TI eee 5 — 6 5 — 6 T eee 
4,669 Do. do. do. 6 Cum. 2nd Pref. eee 10 eee eee ees 3 — 5 3 — b oor 


80,0007 Do, do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 | ... vee - 101 —104 xd|101 —104 xd 


ELECTRICITY SUPPLY COMPANIES. | 


19,661 | Brom & Kensington Elec. Lt. B , Ord., 101 to 19,761 5 6 Y 6 V 69595 72— 8t 72— „ 
12,000 im 5 7 % Oum. Pret... 5 84 x: 


50,000 Charing Cres and Strand cape 4 Suppl ies 58 9 5 9 „ 9 — 10xd| 9 — 10 91 
do. do. 11 Cum. Pref. 5 .. wee asi 51— 5ixd| 54— 5$ T 
$4,000 “Ohl Electi Supply, Ord. | 516% 16% 58% 51— 6 51— 6 
150,0007 Do. do. b Deb. Stock Red. ... Stock iss .. |107 —110 108 —111 zu 
70,579 City of London Electric Lighting, 40,001—110,579... | 10 S 4%\|0%| 8— 9 8 — 9 8l 
40,000 Do. 6 Oum. Pref., 1 to 40,000 10 6 6 6 % | 114— 124 | 114— 123 
400,000 Do. Deb. Stock, Scri . (ins. at £115) ‘all paid "— et S .. 120 —125 xd 121 —126 
40,000 County of Lon unir a Elec. Ltg., Ord. 1—40,000 | 10 8&4 4%] 1 5 8— 9xd| 8 — 9 nes ad 
000 55 do. Pref., 40,001--60,000 10|6%|6%/|6% | 12 — 13xd| 12 — 18 128 123 
200,000] Do. ae Deb. Stok, 2 Prov. Certs (all paid) Rd. N e .. {103 —106 xdj103 —106 xd iis 
35,500 aroma 8 Shares f 566 7 | 58 6 63— 6} 
20,000 Do. 6 V Cum. Pref. Sie — ma ius see 51— 51— 6 ice Ga | 
120,000 Do. T 43 % Ist Mort. Deb. Stock. eee 100 oes ory) TT 104 EN 104 —107 eos eee | 
21,000 aa se and Knightsbridge Electric, Oru. 5 „ n *. |11 — 12 11 — 12xd| .. i i 
90,000 do. do. 4% Deb. Stock Stock! ... oa . {101 —104 101 —104 xd T 
110,000 bus Electric Supply oa cu ae t" i 3 sai E 11— 12 11— 12 aa s 
49,840 Do. do. 6 95 Pref. 6 6 % 4— 5 4— 5 iei ies 
250 Do. do. i 4% st Mt. Db. Stock Rd. Stoch 96 —100 | 96 —100 ME RUN 
85,000 | Metropolitan Electric Supply, 101 to 62,500 vis 10 5 * 5 * 6 * 13 — 14 xd 13 — 14 138 | 131 
$30,000 Do. 43 . M rigage Debenture ee wee 111 —114 111 —114 TT aee 
250,000“ Do. 34%, Mort. Deb. Stock Red. 97 —100 98 —101 " i 
6452 | Notting Hill Electric Lighting ii ext ED. 6 9 15 — 16 15 — 16 xd)... 
40,000 St. James’s and Pall ri Light, Ord. ia M : i T du 15 — 16 15 — 16 153 
000 Do. 45 7 95 Pref., 20,081 to 40, € 84— 93 8$— O9ixd| .. is 
150,000! Do. 34 95 Deb. Btock Red. 97 —100 xd} 97 —100 xd, ... bas 
000 Smithfield Market ioc Supply, | Ord.  .. iss jas os 2— 23 2— 2} irs 5s 
e Do. Deb. eee ees 190 eee eee eee 2 — 9 80 — 90 xd "TT "TT 
,000 South London ionii oes ose 5 — 2 — 9 21 24 
79,900 | Westminster Electric city Sepp 101 to 80, wee 5 12 % 13 % 103%, 12 — 13 xd. 12 — 13 ids ifs 


* Bubjece so Sounders Shares. 
U 6 
nies otherwise sated all shares are fully paid. «d E anor 
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SHARE LIST OF ELECTRICAL _COMPANTES.— Continued, q y 
! ELECTRICAL RAILWAY, , MANUFACTURING, AND IND INDUSTRIAL COMPANIES. l 
- Btock Closing usinees done 
i Present Dividends for tation 
! Isane, icis Snare. the last three years. 27005 4th. pt. dh. Se LE teal: m 115 
EE 
i t 1898. | 1899. | 1900. Highest | Lowest. 
| 20,000 | British Aluminium 7 Y Cum. Pref. .. " se ee | A s m isi 7— 8 7— 8 is. is 
| 900,000 Do. do. 5 J 1st Mort, Deb. Btook Red. . Stock . 89 — 93 | 89 — 93 sate d seas | 
| 45,000 British Electric Traction. s . | 10 8 8 % 8 s% 9 Y| 14 — 144 |14 — 14} 144 | 148 y igeri 
| 50,000 Do, do. 69, Cum Pre... . 10  |112- 124 11f— 127d 124 .. auni 
350,0007 Do. do. 5 Y Perpetual Debenture Stock .. Stock 4. 122 —125 [122 —125 " s i 
70,000 | British Insulated Wire Ord. ... e "Án dix b 15 * 20 0 % 15 V 8— 9 R — 9 ; . 
70,000 Do. do. 6G Cum. Pref. ove eee eee 5 51— 5i 5} . 52 T 
50,000 Browett, Lindley & Co. ioo) Or : sis w | £1] .. os 8 LA i— 1 i— T is 
| 50,000 IT 69, Cum. Prein. 11. .. | 6% t— 1 di 1% 
. 90,000 Brush Elecl. Enging., 'Ord., 1 to 90,000 iss 2| 5 6 .. 11— 13 là— 12 14 | .. 
| 90,000 Do. do. Non-cum. 6 Pret. 1 al to 90,000 si 2| 6 6 .. 2— 24 21— 2 T 
195, 0007 Do. do. 44 % Perp. Deb. 8 m .. |Btock| ... n .. 103 —108 |102 —105 iss um 
| 108 ,7101 Do. do. 4% . 2nd rr Btock Stock 99 —102 xdj 99 —102 is : 
30,000 | Callender's Cable Construction s „Nos. 1—30, Oo 5 15 5 % 15 5 X 15 5 % 15 — 16 | 15 — 16 15 
40,000 Do. do. 595 Cum. Pref. 8 5 54— 6} 53— 6} 
90,0007 Do. do. 44 % 1st Mort. Deb. Stock F Red .. |Btock| ... m .. |110 —114 110 —114 r 80 
1,969, 800 | Central London Railway, . Stock see T wee |Stock| ... s .. |102 —105 102 —105 1041 | 103 
| 440,100 Do. do. 4% Pref. Stock .. ea we. |Stock| ... T" we |105 —108 105 —108 1062 | 106 
440,100? Do. do. Def. do ees e. [Stock] ... i "t 98 —101 99 — 102 101 | 100 
855,000 City and South London Railway  ... .. Stock 23%] 19%} 117 52 — 54 xd| 52 — 54 xd| 53 
ux 37,500 Do. do. Ord. shares Nos. 22,501 to 60, 000 . e | 10| 73s ii " 51— 52 51— 58 
| 54,000 i Ld & Oo., Nos. 23 8 E 8 i 3| 6% 71 8 %| 91— 32 91— 3jxd 
l . 5 95 1st Mort. to 900 of ` 
| 100, O00? 2100, and 901 to 11, 000 of £50 red ies iii is .. 1100 —105 xd|100 —105 
99,261 Edison & Bwan Utd. El. Let, " A" shares, £3 pd. 1 to 99,261 5 T T. 215 1— 43 i— 3 
17, 139 Do. do. do. "A" Shares, 01—017,139  ... 5 6 6 235 14— 28 14— 23 
344,0237 Do. do. do. 4% Deb. Stock Red ..1100| .. oe „ | 80 — 85 xd} 80 — 85 is 
: 100,000! Do. do. 5% 2nd Deb. Stock Prov. EM De 100 | .. m .. | 85 — 90 85 — 90 * | s ake 
"as 112,100 | Electric Construction, 1 to 112,100 ... 2| 6 LE 695 6 * 14— 2 11— 2 . pe 
25000 | Do. do. 7 Cum. Pref., 1 to 25,000... 27 eS] 21 — 32 21— 22. o od 
1 182,500 Do. do. Perp. 1st Mort. Deb. Stock ... Stock.. ... |98 —102xd| 98 —102xd| .. | ou eee 
| 18,000 | General Elec. Co. (1900) 5% Cum. Pref . 10 . . | 98— 10492 — 10 EN 
£ 150,000 Do. do. 4% Mort. Deb. [Stock .. |99 —102 99 — 102 | ... | .. s 
| | 35,000 Henley's (W. u Telegraph Works, Ord. ... nee - b 14 [4 15 %| 20 96| 16$— và 164 - 174 17 a al 
95,000 Do, do. 44% Pref. ... os b| u 43 44%| 54— 54— 6 TD ee 
50,000 Do. d do. 41 Mort. Deb. Stock... |Stock} ... | .. | 10 y 110 —114 dn ss 
50,000 India-Rubber, Gutta-Percha and Telegraph Toa ..| 10 |10 Y 106 P.. |21 — 22 214— 224 228 | 224 
900,000 Do. do. do. 4 1st Mort. Deb... — ... | 100 . 101 —104 101 —104 s 
. $7,500 Liverpool Overhead Railway, Ord. ... ne | 10 5 38% 34% Tis— 778 71— "i i 
| 10,000 f Do. do. Pref, £10 padde. 10 128 — 13 | 131— 131 : 
§Rosling, Appleby & Fynn 6 Y Cum. Pref. ... Vis «e, | £1 77 "I 19/- to 20/- | ... m 
mE 97,350 | Telegraph Med iier, and Maintenance ... i — | 12| 15 . 15 171 38 — 42 38 — 42 40 m 
Ó 4 150, ,0001 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 100 | ... sss 104 —106 104 —106 s " 
d 20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... ses H 8 95! 12 12 [4 104— 111 | 104— 114 i 
E Do. do. 5 95 Om. V A | 51— 951 54 — 6 - 
| 540,000?! Waterloo and City Railway, Ord. Stock  ... 100 100 3 3% 3 X 9 IT 92 — 95 93 | 
l — ¢ Quotations on Liverpool Stock Exchange. t wan ces stated a all shares shares are fully paid. - paid. $ s- Bradford Share Liat. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Tele s Construction and Maintenance, 1/-—3/- Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 154—16. 
National Eleotrio Winog. 17/6 paid, 4—#. Pref, (£10 pd.), 103 —103. 
Birmingham dhare List, P. Parker, 10 (fully paid), 163. 
< kon Manchester Share List. Bank rate of discount 3 per cent. (Juno 13th, 1901). 
E = — eh PUDE on See es eet Sr ee pl EU. : EE - — — 
| MARKET QUOTATIONS, Wednesday, Septe ber ith. 
: CHEMICALS, &o. This week. Last week. Ino. or Deo. METALS, &. (continued.) This week.] Last week. Inc. or Deo. 
, $ s H ene s .. per owb. bj- 87% " g Copper Sheet 90 sa * ton| £82 to £88 | £82 to £88 
ö Nlirie e. DOr owh. 22J- 2 88 9 „ Rod.. bct s. wk Der ion £82 to £88 | £82 to £89 
| é $ San .. perowi. 83J- B9/- 23 € „  (Hlectrolytic) Bars por ton £u2 42 
i : RC Sulphuric .. E vs per owe 5/6 5/6 x 6 n " Sheets . per ton £00 £290 
An Mer per owt l- 89/- 0 e ee 85 e per ton £84 £84 ? 
. Ammo uriate (orystal) .. os per ton | £88 10 £88 10 ME © „ " H. O. Wire per lb. sja. " 
i , [] per ton £80 £80 e -f Ebonite Rod e e ee e per Ib. s T oa 
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THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


HIGH SPEED RAILWAY CAR OF THE ALLGEMEINE 
ELECTRICITATS GESELLSCHAFT, BERLIN. 
By O. LascHz (Berlin). 
(Abstract of paper read in Section IX.) 


Tug car described in the paper is now finished, and, so far as trials 
and tests in the factory can give an indication of its behaviour 


RotoR WITH Horrow SHAFT. 


under working conditions, has answered all expectations. It was 
tested at a peripheral speed of the whecls of about 56 metres per 
second, corresponding to a car speed of 200 to 210 km. per hour, 
and bas been shown to the technical experts of the Studien- 
gesellschaft für Elektrische Schnellbahnen prior to its transference 
to the experimental liuc. 
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I.—EXPERIMNENTAL LINE. 


The Studiengesellschaft was formed for the purpose of studying 
the technical and economical requirements of electric driving on 


long distance railways. The maximum limit of speed for the trials 
determined upon was 200 km. per hour. After careful considera- 
tion it was decided to use an existing military line from Berlin to 
Zossen, placed by the German Military Department at the disposal 
of the Association, as the construction of a special experimental 
line would have involved a serious loss of time and much extra 
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expense. The line selected is specially suit- 
able, as it can be used for tests of the relative 
advantages of different typesof permanent 
way, track beds, rail profiles, and rail joints. 

The present paper relates exclusively to 
the construction and testing of the car, and 
to investigations and experiments in con- 
nection therewith. The running tests on 
the line will shortly commence, and will, it 
is hoped, form the basis for future practice 
in two completely different senses. 

(a) Attainment of a Speed of 80 to 100 km. 
per hour.—In the first instance, it is neces- 
sary to ascertain what specd is attainable 
without necessitating alterations in the 
existing line. Then the extent of the 
diminution in the wear and tear of the 
track must be determined when electric cars 
are used, as compared with that caused by 
steam locomotives running at the. same 
speed. In many cases it is probable that 
the electrical working of a line with single 
motor cars will enable existing bridges and 
tracks to meet the requirements of rapidly 
increasing traffic, whereas the use of heavier 
steam locomotives or longer trains would 
necessitate alterations. The attainment of 
these speeds would, in itself, be regarded 
as satisfactory, for distances would be 
covered in & reasonable time, and the 
public would have & more frequent írain 
service, with shorter trains, instead of being 
provided with a few long trains in the day. 
The absence of smoke is a point in favour 
of electric trains. Tbe construction of 
motor cars presents no difficulty, and no 
special alterations, either of the track or 
signalling arrangement, or of the ordinary 
working conditions, are required for an 
electrical service. It is not, however, neces- 
sary that electric traction should be more 
economical than steam (traction; it will, in 
many cases, be sufficient to ensure its adop- 
tion to prove that the public will find it 
more agreeable, and that the general 
arrangements meet the requirements of the 


age. 

(b) Attainment of a Speed of 200 km. per 
hour.—The experiments will be continued 
in the direction of determining the best 
working conditions for running at high 
speeds, the limits of which can only be 
ascertained by trial. For such high speeds 
as are here contemplated, the present 
systems of signalling might have to be altered, and the crossings 
and switches abandoned. It will be absolutely necessary to 
establish all high speed service on a separate track, with special 
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lines in either direction, exclusively for this service. Lines for 
local and goods traffic must be built separately. The investiga- 
tions to be made relate to the motor cars, the construction of the 
track, and the necessity for ensuring aafety. 
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dangerous pressures. The total length of the car is about 22 m., and 
in cross-section it conforms to the standard structure of the German 
State Railway carriages. The car body is carried by two bogies, 
each with three axles, of which the centre is only a running axle, 
whilst each of the others carries a 250-H.P. motor, capable of 
developing a maximum of 750 m.p. The diameter of the car 
wheels is 1,250 mm., and the speed about 960 revolutions per 
minute. p 


TII.—INVESTIGATIONS WITH REFERENCE TO THE CONSTRUCTION 
or THE MOTOR CARB. 


The problem before the designer was the creation of something 
altogether new—namely, the construction of an experimental motor 
car, without reference to any existing type either of low speed 
electric locomotive or of street railway cars. The sole aim in the 
investigation was the construction of a motor car to run long dis- 
tances at the highest possible speed. 

The weight of the electrical equipment was, in the first instance, not 
less than 50 tons for the required output of 3,000 H. p., but, by 
modifying the construction of the starting apparatus, motors, and 
transformers, the weight was reduced to 30 tons; but of this weight 
a large proportion was due to the transformers, which may possibly 
be dispensed with altogether hereafter. 

The mechanical connection between the motors and the ales of the 
wheels was a matter of the greatest importance, the use of inter- 
mediate gearing being out of the question on account of the wear 
and tear to which it would be subjected. Although from the first 
the object was to obtain an elastic coupling, various designs and 
devices were tried, in some of which the motor was rigidly attached 
to the axle, whilst in others springs were introduced. The design- 
ing of aspring attachment for use at about 1,000 revolutions per 
minute, and with an output of 750 K.. per motor, was a difficult 
task. The problem was solved by connecting the motor to the 
wheel by an elastic coupling, and providing an elastic suspension 
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SECTION OF CAR. 


IL—Tur CONSTRUCTION oF THE MOTOR CAR. 
The motors are attached to the car itself, and no separate loco- 
motive is used. Each car will accommodate 
about 50 passengers. The motors have in 
all a normal output of 1,000 H.P., and a 


maximum output of 3,000 K.. The tests 


will show whether so much power is really ý 
necessary, and will indicate the consump- i 
tion of power at different speeds, and under + 
the influence of head or side winds. | 

For the working of long distance rail- 
ways, the three-phase alternate current 
system could alone be considered. The 
generation and transmission of three-phase 
currente at from 40,000 to 50,000 volts pres- 
gure present no difficulty, but on the ex- 
perimental line the pressure will be only 
12,000 volte, the current being supplied 
from the central generating station of the 
Berlin Electricity Works, which is situated 
at & distance of 124 km. from the com- 
mencement of the line. The length of the 
line is 24 km. 

At present, transformers are placed on 
the car itself to transform the current down 
from 12,000 to 400 volts; but it is still un- 
decided whether, in practice, it may not be 
better to use motors of medium voltage, say, 
of 3,000 volts, taking the current at this 
pressure. from the line, to which it is 
supplied through transformers placed in 
transformer houses at definite intervals 
along the track. In this case the trans- 
formers would reduce the pressure from 
50,000 to 3,000 volts. It is well known 
that static transformers requir no at- 
tendance as compared with rotary transfor- 
"The car is provided with & driver's plat- 
form at either end, from which the control 
a 1 prm a sail 8 which is separated 
kon the. Bu of the car by a double sheet-iron partition, so that 


passengers and attendants cannot come into contact with current at 
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for the motor, the springs being arranged so as to have increasing 
rigidity as the load increases. The motors are accordingly 
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View OF CAR on LINE. 


mounted on a hollow shaft, of which the surface speed in iud 
bearings is nearly 15 m. per second. d 3 Rm 
have been made as to the friction h st speed 
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others up to 25 and 30 m. per second, and under very great bearing 
ures. 

Starting resistances for motors of 250 to 750 H. P. have already 
been used in practice, but the problem of arranging them in a 
confined space, for use in continuous regulation in connection 
with a power of 4 x 750 H.P., has never before been 
contemplated. The relative advantages of liquid and metal 
resistances were considered in detail. The use of the former at 
first seemed out of the question, whilst the latter involved the 
employment of a large number of contacts, brushes, connecting 
cables, and resistance material, making them too heavy and 
cumbersome. 

Four motors, each with three armature circuits, give a total of 
12 phases, in each of which was inserted a resistance divided into 12 
steps; but in spite of this sub-division, the regulation was found 
to be too jerky to be satisfactory. Ultimately a liquid starting 
device, that could be equally well used for large winding engines, 
was designed. The resistance material was a solution of soda, but 
the apparatus had nothing in common with the ordinary liquid 
starting resistance. 

Taking into account the fact that a speed of 200 km. per hour 
was contemplated, it was arranged to provide, in addition to the 
Westinghouse air-brake, an electrical brake, which could be used 
either in connection with, or independently of, the source of current. 
The brake was so designed that it could be applied either gently or 

powerfully at will. 

Other investigations were made besides those referred to, and 
from the results cbtained in the preliminary trials, there is every 
reason to hope that the motor car will meet all requirements, and 
enable the Association to deal with the questions relating to the 
running of the car on the track. 


d DISCUSSION. 


After remarking on the importance of this subject to the railway 
companies, the chairman, Mr. LAxd DON, called on Sir W. Preece to 
open the discussion. 

Sir Wm. PREECB admired the candour with which the experi- 
ments were described, and with which the difficulties met with were 
explained. He said that in Germany much experimenting and much 
money were bestowed on electrical problems, and that State assist- 
ance was given, also that the German Emperor took a personal 
interest in all the great engineering works, whereas in this country 
much experimenting and more money were spent in opposing big 
electrical schemes. He strongly advocated the three-phase system, 
and said that three-phase was really more continuous than a con- 
tinuous current, i. e., if the energy curve of a three-phase set of 
waves be plotted it would be found to be a straight line. In further 
comparing the two systems, he said that the three-phase saves 30 
per cent. in weight of machinery, and by using 3,000 volts pressure 
on the line the cost of conductors is greatly diminished. He also said 
that 40 per cent. at least would be saved in capital expenditure. 
He remarked on the fact that the A.E.G. in their experiments had 
considered the comfort of passengers by trying to abolish vibration, 
and thought that he might convey the thanks of the whole elec- 
trical world to the A.E.G. for what they were doing. . 

Herr RaTHENAU, representing the A. E. G., said that they had made it 
aprincipletoshow everything they had to show, and to conceal nothing. 

e referred to the fact that many competent men are opposing the 
change over from steam to electric locomotion because they fear 
competition, but the same thing happened on the introduction 
of electric lighting—the gas interest was opposed to it, but it had 
been found that in spite of the going ahead of electric lighting the 
gas companies had not suffered to any great extent. He thought that 
the steam loco. would go on for a long time yet. He thanked 
Sir W. Preece for his kind remarks regarding the German 
Emperor, and said that no one was more devoted to engineering 
than his Majesty. He said that they look to England for 
a market for the output of their works in the way of high speed 
railway gear and stock, so that perhaps England would be the first 
country to use high speed electric railways of great length, as she 
was the first to use steam locomotives. He said this because he 
thought there was small chance for them in Germany at present, 
owing to the railway monopolies there and the absence of com- 
petition. | 

Prof. S. P. Tompson wished to add bis voice to that of Sir W. 
Preece in thanking the A.E.G. He pointed out that there is such a 
thing as spending money on trying the wrong experiments, for 
instance, the experimental railway from Earl's Court to Kensington. 
Everybody knew that direct current motors could be arranged to 
drive a train, but what people wanted to know about. was the 
working of three-phase motors to drive a train, and this was the 
experiment that should have been tried. Sir Wm. Preece had told 
him that the experiment was really undertaken not to convince 
engineers that it could be done, but to convince the board of directors. 
The day of commutators was absolutely gone by for high-speed 
motors; commutators were very troublesome things. He dwelt 
on the importance of the introduction of liquid resistances and the 
consequent simplification of connections, no renewal of resistance 
wires, and so on. He went on to ask Where is the English firm 
with 3 large experimenting workshop and staff such as the A.E.G. 
has?" and urged that unless English firms do something of this 
sort they must expect to be beaten. ae 

Mr. Anzx. Suns took the opportunity of thanking Herr 

Rathenau for the kindness shown to the Institution in Berlin. He 
agreed with Sir Wm. Preece's remarks, and thought that we 
should discuss the general questions and leave the details to be 
. Worked ont by specialists. He pointed out that the car had not 
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yet been run on a railway but had only been tested in the shops, 
and a trial should give some valuable results. He said that Prof. 
Thompson had flogged the continuous current motor pretty well, 
but it still had its uses, e.g , where there are many stops to be. made ; 
however, for long runs three-phase is best. 

Mr. KoLBRN mentioned that the regulation of speed of three-phase 
motors by resistances was wasteful, and suggested that this could be 
accomplished by altering the number of poles, thus altering the 
speed without any waste whatever. 

Mr. GIsBRRT Kapp remarked on the safety of high pressure systems 
in Germany, and said that the kind of notice board he would like to 
see is, You may touch everything; it is perfectly safe," not as he 
had often seen in England, Do not touch the wires; they are 
dangerous.” He said it was very important that the drivers of 
high-speed cars should be rendered perfectly safe from shock. He 
thought Mr. Kolben's remarks re change of speed were not of much 
importance, because a high-speed railway would be built for one 
speed and would not be intended to run at less, and therefore the 
low efficiency of occasionally running at lower speeds was not of 
much account. 

Prof. CARHABRT thought that the U.S. were likely to get back with 
interest what they had contributed to electric traction in its early 
days. Their companies were busy making the ordinary 500-volt cars 
and equipment, &c., and were not doing anything in the high-speed 
way, but still they felt the necessity for improvement in railways. 
He said that there is a line at present being built in the U.S.A. by 
an engineer who is going to use 11,000 volts single-phase intro- 
duced direct into the car. The same engineer has also another 
idea which he is going to apply —viz., to vary the speed of his car 
by some means and kecp the motor alwaysrunning at the same 
speed. | 

Prof. Canus-WILSON was struck by the immense amount of detail 
entered into by the paper, and mentioned that Herr Lasche had 
only been engaged on the work nine months. A point which vitally 
affects all such railways is tbe question of curves. High-speed cars 
cannot be placed on existing railways and run thereon. They would 
not keep the track on curves. The car under discussion was in- 
tended to be run on a straight track. He thought it was a mistake 
for the promoters of the Behr railway to ask Parliament for powers 
before they had made an experimentalline. Such railways should 
be experimented on in detail before being put to public use. 

The CHAIRMAN, in winding up, hoped that the various railway 
companies would see that it is to their interest to experiment with 
electric haulage of their trains. 


——M 


THE RATING AND TESTING OF ELECTRICAL 
MACHINERY. 


(Paper read before Section III. by Mr. Gispert Kapp, of Berlin, 
September 3rd, 1901.) | 


ELECTRICAL engineering enters into so many industries, and has 
modified the conditions of modern life to so large an extent, that 
the sale of electrical apparatus has become an important factor in 
the commerce of every civilised country. To place this commerce 
on a safe basis, it is, however, necessary to arrive at a clear under- 
standing as regards the properties of the different articles bought 
and sold. This necessity becomes the greater the more the inter- 
national character of the trade in electrical apparatus is developed, 
aud for this reason the subject of this paper may be considered as 
specially suited for the consideration of an international engineering 
congress. | 

At first sight it may perhaps be thought that the determination 
of the power, efficiency, and other qualities of electric machines is a 
simple matter. Electric measurements can be made with so great a 
degree of accuracy that two experts, if they test the same apparatus 
under the same working conditions independently of each other, 
must arrive at the same results. Hence if one expert acts for the 
seller and the other for the buyer of the apparatus, no difference 
could seemingly arise. Yet we see daily that differences arise, and 
the reason for this state of things is that the tests are not made 
under the same working conditions, and that no general under- 
standing exists as to what shall be tested and how. As an illustra- 
tion, the case of a tramway motor may be taken. The manufacturer 
designates it as capable of developing a certain H.P. According to 
his method of rating this does not mean tbat the motor is capable 
of giving off hour after hour and all day long this m.P. It only 
means that the motor can, in the usual way of working tramways, 
give off that power whenever it is required. Now, as a rule, the 
periods during which this full power is required form only a small 
fraction of the time during which the motor is in service. In such 
cases it would obviously be bad economy to put in a motor capable 
ofgiving off the full power permanently. Yet in other cases this 
may be necessary. Thus if the line contain a moderate grade many 
miles long, it will require larger motors than a liue having very 
stiff but short grades, yet in the former case the maximum E. p. 
required is less than in the latter. We thus see that the mere 
statement of H.P. is not sufficient to decide the question whether 
the motor will be suitable for service on a line on which this H. p. is 
demanded of it. We have here an element of uncertainty in the 
rating which may cause great trouble to buyer and seller. Another 
source of difficulties and differences is the question of efficiency, 
especially in direct-coupled generators. The engine builder 
guarantees a certain efli-iency for the steam engine, and the dynamo 
builder does the same for his dynamo. When the two are coupled 
it is easy enough to determine the combined efficiency, but it ia by 
no means easy to find out whether each guarantee has been sepa- 
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rately fulfilled. Shovld the combined efficiency fall short of the 
product of the two guaranteed efficiencies, then the separate deter- 
mination must be made and each expert will use a different method 
giving different results. Now to protect buyer and seller alike it 
18 necessary that the method of testing should ibe agreed upon 
beforehand. If the dynamo builder knows how his machine will be 
tested, he can, in framing his guarantee, allow for inaccuracies of 
the method. The buyer gets his tenders all worked out on the 
same basis, and can compare them, and the expert who may be 
called in to test the machinery bas no need to invent new methods, 
but will be simply requested to carry out the tests as agreed 
beforehand. Such rules for testing efficiency should be simple 
and capable of being carried out without entailing great expense 
or disturbance to the regular working of the plant, and they should 
give the efficiency with a fair degree of accuracy. Absolute 
accuracy can, of course, not be expected, and is not required. The 
important point is, that by such rules there should be established 
beforehand a clear understanding between buyer and seller, and 
that there should be no possibility of either being unfairly treated. 
It would be easy to multiply examples to show that a general and, 
if possible, international understanding as to the proper way of 
rating and testing electrical machinery is very desirable. As, how- 
ever, on this point there will probably be no difference of opinion, 
the author does not propose to take up the time of the Congress by 
giving further examples, but he prefers to put before the Congress 
an account of what bas recently been done in Germany in the 
direction of establishing standards for the rating and testing of elec- 
trical machinery. 

The Association of German Electrical Enginéers, of which the 
author has the honour of being secretary, has appointed last year a 
committee for investigating the question of rating and testing 
electrical machinery. The report of this committee was presented to 
the annual meeting of the Association this year and accepted by it 
provisionally. As is usual with rules and regulations issued by the 
Association, their definite adoption is only decided upon after they 
have been provisionally in use for a year or two, the object being to 
provide an opportunity for testing the rules in practical work and 
for altering and amending them, if the necessity arises, before tinal 
adoption, which takes place at some future annual meeting of the 
Association. Thus the “ Standards for Rating and Testing Elec- 
trical Machinery " are still subject to revision. The committee has 
been reappointed with instructions to collect information as to how 
the standards work in practice, and to bring up a second report 
next year. In the Appendix is given a translation of these 
standards. They do not relate to all electrical apparatus, but 
only to that kind which is generally understood by the term 
machines and transformers. 'Thus, generators, motors, rotary con- 
verters, motor-generators, and static transformers are provided for 
by these standards, but not switches, switch gear, measuring 
instruments, fuses, automatic circuit breakers, and other apparatus. 
It is not intended that these standards should interfere with any 
special conditions which buyer and seller may agree upon; but 
if there are no special conditions previously arranged between 
the parties, then they sball both be bound by the standards of the 
Association. 

As regards the rating of apparatus a distinction is made according 
to the time during which it is used. Three classes are provided, 
namely, for 

(a) Intermittent use. 

(%) Short time use. 

(c) Continuous use. 

The same piece of apparatus may be used under all three conditions, 
but then ite rating would be different. Thus a motor which under 
(c) would be rated at 12 H.P., may be rated under (b) as 20 H. P., 
and under (a) as 25 H.P. The power is to be stated on the name 
plate, and the test is to be made according to the power stated. Thus 
if the motor is rated at 25 H.P. for intermittent use, it shall be 
tested at 25 H.. for one hour. If the name-plate bears the 
inscription 20 R. y. for two hours (condition ö) then the motor shall 
be tested for two hours under a load of 20 H.. If the name plate 
bears the inscription 12 H.P. continuous, then the motor shall be 
tested with that load during 10 hours or a shorter time, if that suffices 
to bring it to the final temperature. In all three cases the temperature 
rise must remain within the limits prescribed. "These are for cotton- 
covered wire 50? C., for paper-covered wires 60° C., and for wires 
insulated with mica, asbestos, &c., 80° C. For tramway motors 
somewhat higher limits are allowed, namely, 70°, 80°, and 100° C. 
respectively. i 

The conditions as to overload are not very rigorous. As far as 
generators are concerned, the capacity to give an increased output 
is generally limited by the prime mover, and to demand an excess 
of output beyond that which the prime mover can deal with would 
uselessly increase the cost of the electrical part of the plant. In 
motors, transformers and converters, somewhat larger overloads are 
possible, but then only momentarily, and for this reason the 
standards only require the overload test to be made during three 
minutes. The measurement of insulation resistance is not pre- 
scribed, but a breakdown test at high voltage. Also this test has 
been advisedly kept within reasonable limits, since a breakdown 
test at extremely high voltage may, even if the machine stands it, 
injure it just as the cold-water test of a boiler, if made under ex- 
cessive pressure, may permanently weaken the plates. 

The most difticult task of the committee was the framing of rules 
for testing efficiency. In all eight methods are given, and the 
maker of the apparatus has the right to specify which method shall 
be used in testing the efficiency. In framing the methods the com- 
mittee was guided by considerations of expediency. It would, 
perhaps, have been possible to devise methods which, from a theo- 
retical point of view, promise a greater degree of accuracy, but 
there was the danger that such very perfect methods would entail 
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so large an expenditure of time and money, and would cause so 
much disturbance to the regular working of the plant, that they 
would not be used. Efficiency tests are ordinarily carried out only 
after the plant has been at work some time. Any test which causes 
considerable disturbance to the regular use of the plant is therefore 
inadmissible ; and although it would, in the interest of science, be 
very desirable to make efficiency tests with the highest possible 
degree of accuracy, practical considerations must lead us to be 
satisfied with approximate methods which can be easily carried out. 
The danger that either the maker of the apparatus, or the buyer of 
it, may suffer through the inaccuracy of the efficiency test is pro- 
vided against by the stipulation that the method under which the 
efficiency shall be tested must be stated in the tender. Both parties 
know, therefore, beforehand, what sources of error may arise, and 
the maker of the apparatus can frame his guarantee accordingly. 


APPENDIX. 


Standards for Rating and Testing Electrical. Machinery, provisionally 
adopted by the German Association of Electrical Engineers ul the 
meeting in Dresden o. June 28th, 1901. 


DEFINITIONS. 


Dynamo or Generator is a rotatory machine for the conversion of 
mechanical into electrical power. 

Motor is a rotatory machine for converting electrical into mechanical 
power. 

Motor- G«nerator is a duplex machine consisting of motor and gene- 
rator directly coupled. 

Converter is a machine in which the conversion of current takes 
place in one armature. 

The word machine used hereunder shall mean either of the above 
articles according to the context. 

Armature in a machine is the part in which, by the action of a 
magnetic flux, electromotive forces are developed. 

Transformer is an alternating current apparatus without moving 
parta for the conversion of electric into electric power. 

Pressure in three-phase current is the pressure between any two of 
the three main conductors. 

Ratio in transformers is the voltage ratio at no load. 

Frequency is the number of complete periods per second. 

Rules given for single-phase current apply also, as far as is com- 
patible with the context, to polyphase current. 


General. 


$ 1. The following rules shall only apply as far as they are not 
changed or superseded by conditions of delivery specially agreed 
upon. The $$ 4, 5, 6 concerning the name-plates are, however, 
always to be observed. Machines or transformers without name- 
plates, or with name-plates not in accordance with those required, 
will be deemed not to comply with these standards. 


Power. 


$ 2. The power of all machines and transformers is to be defined 
according to the output. It must be stated for continuous current 
in kilowatts (kw.), and for alternating current in kilowatte, with 
the addition of the power factor. Motors are to be rated accord- 
ing to the output of mechanical power expressed in horse-power 
(U. P.). 

In addition to the output there must be stated on the name-plate, 
or a special plate, the normal values of speed frequency, pressure 
and current. 

§ 3. As regards the output the following working conditions are 
to be distinguished :— 

(a) Intermittent use, in which periods of work and rest each 
lasting only a few minutes alternate (motors for cranes, hoists, 
tramcars, &c.). | 

(b) Short time use, in which the period of work is shorter than 
necessary to reach the final temperature, and the period of rest is 
long enough to permit the temperature to drop approximately to 
that of the air. 

(c) Continuous use, in which the period of work is long enough 
for the final temperature to be reached. f 

§ 4. The power of machiñes and transformers for intermittent 
use is to be rated as that power which can be given off during one 
hour without the temperature rising above the limits stated below. 
This power is to be stated on a plate with the designation 
“ intermittent.” | | | 

§ 5. The power of machines and transformers for short time use 
isto be rated as that power which can be given off during the work- 
ing time agreed upon without the temperature rising above the 
limits stated below “for... . hours." . 

$ 6. The power of machines and transformers for continuous use 
isto be rated as that power which can be given off during any 
length of time without the temperature rising above the limita 
stated below. This power is to be stated on a plate with the designa- 
tion continuous.“ , 

§ 7. It is permitted to state the power for different working con- 
ditions on the same plate. is 

8 8. For generators and converters for variable pressure, the pla 
need only contain the normal values of pressure, current and d, 
thelimiting values belonging together must, however, be stated in 
the conditions of delivery ited 

$ 9. Machines with commutator must, if the brushes are shit 
into the best positions, run at any load within the prescri sn 
limits so far sparklessly that no treatment of the commutator wi 
glass paper, &c., is necessary until after at least 24 hours working. 


Rise of Temperature. 


$ 10. The temperature rise shall be measured at normal load &8 
detined by the above working conditions, namely :— 
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1. For intermittent use after working one hour. 

2. For short time use after working uninterruptedly during the 
time stated on the plate. 

3. For continuous use. 

(a) For machines after working 10 hours. 

(b) For transformers after working long enough to reach the final 
temperature. : 

$11. If with small machines there is no doubt that the final 
temperature is reached under 10 hours, then the temperature rise 
may be measured after a correspondingly shorter working time. 

$ 12. For testing the temperature rise the various casings or 
coverings provided for normal working must not be taken away, 
opened, or considerably altered. If for normal work special pro- 
vision is made for cooling, this may be provided for also during 
the test, but it is not permitted when testing tramway motors to 
artificially produce a current of air as an equivalent for the motion 
of the car. 

$* 13. As external temperature is to be taken that of the incoming 
current of air, or if no current is observable, the mean temperature 
of the surrounding air about 1 metre distant on all sides and at the 
level of the centre of the machine. The temperature of the air is to 
be measured in regular intervals during the last quarter of the timc 
of test, and the average of all these readings is to be taken. 

$ 14. If a thermometer is used, care must be taken to provide for 
an efficient transmission of heat between the part to be tested and 
the bulk of the thermometer, by using a bedding of tinfoil. To 
prevent radiation, the bulb and the part to be measured are to be 
protected by a covering of a bad conductor, such as dry wadding or 
waste. The reading must be taken after the mercury has ceased to 
rise. 
$15. With the exception of continuous-current field coils, all 
parts of generators and motors are to be tested for temperature rise 
by means of a thermometer. As far as possible the points of 
maximum temperature are to be ascertained, and the readings for 
those points are to be considered in determining the temperature 
rise. 
$ 16. The temperature of continuous-current field coils is to be 
determined from the increase of resistance. Unless the temperature 
coefficient is specially determined, it is to be taken as 0'04 per 
degree Centigrade. 

$ 17. For transformers the highest temperature indicated by the 
thermometer at any point of the windings is to be taken. If oil be 
used, the temperature is measured in the upper strata of the oil. 

$18. For ordinary cases, and if the air temperature does not 
exceed 35° C. (95° F.), the temperature rise of insulated conduc- 
T commutators, and slip rings shall not exceed the following 
values :— ‘ 


With cotton insulation ... x 521 

With paper insulation ... i ds 

With insulation consisting of mica, asbestos 
or preparations containing these materials 

For windings which are not in motion, these 
values may be exceeded by 10° C. (18° F.) 


§ 19. In tramway motors, when tested in the testing room in the 
workshop after one hour continuous work, the rise of temperature 
should not exceed the following values :— 


With cotton insulation ... yas 885 
With paper insulation ... Yr T 
With insulation consisting of mica, asbestos, 
or preparations containing these materials 100° C. (212° F.) 
§ 20. For combined insulation the lower limit must be taken. 
$21. In windings which are permanently short-circuited, the 
above limits may be exceeded. 


Overload, 


9 22. In practical working overload should only occur for a short 
time, or under such temperature conditions that the permiasible 
temperature rise is not exceeded. With this limitation, machines 


ves 5 must be capable of overload within the following 
mits:— 


50° C. (122° F.) 
60° C. (140° F.) 


80° C. (176° F.) 


70» C. (158° F.) 
80? C. (176? F.) 


25 per cent. for half-an-hour, on condition 


ao that in the case of alternators the 

Converters power factor is not lower than marked 
on the plate. 

Motors 40 per cent. during three minutes, on 

Converters condition that for motors the normal 

Transformers |. pressure at the terminals is kept up. 


The commutator of continuous-current machines and converters 
must not be injured by the test for overload to such an extent that 
it fails to comply with § 9. 

§ 23. If tested at constant speed, the pressure of generators must 
be capable of being kept constant up to 15 per cent. overload, pro- 
vided that when testing alternators the power factor is not kept 
lower than stated on the plate. 

§ 24. The test is intended to prove the mechanical and electrical 
capacity to take an overload without regard to heating. For this 
reason the test isto be begun under such temperature conditions 
that the issible temperature rise is thereby not exceeded. 

$ 25. These regulations also apply to generators for variable 
pressure, in which the variation of pressure is attained by approxi- 
mately Proportional changes in the speed. In generators, with 
approximately constant speed (which work at normal pressure with 
a weakened field) the overload test is not to be made. The same 
applies to motors if they work with a weakened field. 


Insulation. 


10 26. A mezsurement of im ulat ion resistance is not prescribed, 
a test of dielectric trength which has to be made at the makers, 


and with larger apparatus also on the site before starting the plant. 
Machines and transformers must be capable of withstanding the 
test for half an hour with a pressure exceeding the normal pressure 
by the amount stated below. The test is to be made when the 


"apparatus is warm and shall be repeated only in exceptional cases, 


the object of this restriction being to avoid damage. 

Machines and transformers up to 5,000 volts sball be tested for 
dielectric strength with double their working pressure, but not with 
a smaller pressure than 100 volts. If the working pressure lies 
between 5,000 and 10,000 volts the test pressure must exceed it by 
5,000 volts. Ifthe working pressure is above 10,000 volte the test 
pressure should exceed it by 50 per cent. 

§ 27. The test pressure is to be applied between winding and 
frame, and for bodily contiguous but electrically separated windings 
between those windings. In the latter case the test pressure is to be 
determined with reference to the winding of higher pressure. 

§ 28. Two electrically connected windings of different pressure 
are to be tested to frame with the test pressure corresponding to 
the winding of higher pressure. 

§ 29. If machines or transformers are connccted in series, then 
in addition to the above tests the connected windings are to be 
tested to frame with a test pressure determined with reference to 
the pressure in the whole system. 

§ 30. The above regulations apply to cases where the testing 
current is of the same kind as the working current. If continuous 
current apparatus is to be tested with an alternating electromotive 
force, then the effective test pressure need only be 70 per cent. of 
the value as above defined. If, on the other hand, alternating 
current apparatus is to be tested with a continuous electromotive 
force, then the test pressure must be by 40 per cent. greater than 
above defined. 

$ 31. If a winding is normally connected to frame the connection 
must be severed during the test. In this case the test pressure is 
determined with reference to the highest pressure which obtains 
normally between any point of the winding and the frame. 

§ 32. Magnet coils excited from an independent source of electro- 
motive force shall be tested with three times the normal working 
pressure, but not less than 100 volts. 

$ 33. The winding on the secondary armature of an induction 
motor is to be tested with twice the working pressure occurriug at 
starting, but not less than 100 volts. Squirrel-cage armatures need 
not be tested. 

Efi cieney. 

$ 34. The efficiency is the ratio of power given out to power put 
in. It may be determined by direct measurement of output and 
input or indirectly by measurement of losses. The indirect methods 
are more easily carried out, less influenced by errors of observation, 
and for these reasons to be preferred as a rule. In stating the 
efficiency the method according to which it shall be or has been 
tested must be also stated, for which purpose a reference to the 
corresponding paragraph of these standards is sufficient. The 
efficiency must be stated for the temperature condition corre- 
sponding to normal working. 

The efliciency is to be stated with regard to the working con- 
dition (compare 55 4, 5,6). If the efficiency is stated without 


. reference to load then it shall be deemed to refer to normal load. 


The power required for excitation or loss in the field rheostat is 
to be calculated as a loss when determining the efticiency. 
. $ 35. For generators, synchronous motors and transformers, the 
efficiency is to be stated on the supposition of equality of phase 
between current and pressure. 

§ 36. When machines have separate exciters the efficiency of both 
machines must be given separately. 


Methods for the Determination of Kilicicucy. 


$ 37. Direct Electrical Method.—This method can be employed 
with motor-generators, converters and transformers by measuring 
electrically the power put in and given out. In order to employ 
similar measuring instruments, it is desirable in this method to test 
similar machines or transformers in pairs. 

§ 38. Zndirect Electrical Method.—If two similar machines are 
obtainable they are mechanically and electrically coupled so that 
one runs as generator and the other as motor. The system is driven 
by means of current from an external source in such a way that 
only the power required to cover the losses is supplied and 
measured. The arrangement is to be regulated so that the mean 
between the power given to the motor and given out to the gene- 
rator is as nearly as possible the normal output of the single 
machine, this average value being determined by measurement. 
The power supplied to cover the losses can also be applied mechani- 
cally and measured electrically. 

If belt gearing cannot be avoided in this measurement the losses 
occasioned by it are to be taken account of. 

The method above described can also be employed with trans- 
formers if the latter are identicalso far as output, pressure and 
frequency are concerned. The loss occurring in any auxiliary 
apparatus is to be taken account of. 

39. The Direct Brake Method.—This method is generally 
employed for small motors, but can also be employed for a small 
generator which is being driven as a motor, in which case the con- 
ditions must be so chosen that the magnetic and mechanical 
stresses, speed and output differ as little as possible from what they 
would be if the machine were used as a generator. 

$ 40. The Indirect Brake Method.—1f a generator or motor of 
corresponding output is obtainable whosc efficiency at various loads 
is accurately known, this can be employed as a brake or as a driving 
motor. If a belt-drive is employed the loss in it must be taken 
account of. 

$ 41. No Load Method.—This machine is run light as a motor and 
the loss at normal speed aud tield streugth is determined. This 
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represents the losses due to air, bearing and brush friction, 
hysteresis and eddy currents whose variation with the load is not 
taken account of. By electrical measurements and calculations the 
C-Rloss in the field, armature, brushes and contact resistances at 


the corresponding load is determined when the machine is warm. - 


In the case of asynchronous motors the losses in the secondary 
armature may be determined by measurements of slip instead of 
by measurements of resistance. The losses in regulating resistances 
in series with the field windings are to be taken account of. This 
method may also be applied for transformers. / 

The sum of the losses determined as above is called the 
“ measured loss." The efficiency is to be considered as the ratio of 
output to the sum of output and measured loss. 

8 42. Auxiliary Motor Method.—If there are difficulties in the 
way of direct determination of the friction losses ag well as of the 
hysteresis and eddy currents, or if a suitable source of current 
cannot be obtained for driving the machine, the frictional, 
hysteresis and eddy current losses may be determined by means of 
an auxiliary motor. The machine to be tested is given its normal excita- 
tion, and the power required to drive the auxiliary motor is deter- 
mined. The losses in the auxiliary motor (and if a belt-drive be 
employed the losses in this) are then deducted, having been obtained 
by measurements and calculations as in § 41. A steam engine can 
be employed in place of the auxiliary motor if it can be discon- 
nected from the dynamo. In this case the steam engine is indi- 
cated when driving the generator at light load at normal speed and 
excitation, and then the steam engine is indicated again after the 
dynamo has been uncoupled. The difference between the two 
indicated horse-powers may be taken as the light-load losses of the 
generator. This method must be used with great care on account 
of the inaccuracy of light-load diagrams. 

8 43. Indicator Methud.—If the generator is driven directly by a 
steam engine and cannot be uncoupled, the efficiency may be 
determined without regard to friction. The hysteresis and eddy 
current losses occurring at no load at the normal speed and pressure 
are determined by taking indicator diagram with the machine 
excited and not excited. If the excitation is provided from the same 
steam engine, the power required for it is to be subtracted. The 
difference is regarded as loss due to hysteresis and eddy currents, 
and no account is taken of its variation with load. By means of 
electrical measurements and calculations the ohmic loss in tield, 
armature, and brushes is then determined. Account is to be taken 
of the fact that the contact resistance of the brushes varies with the 
speed and current density, and that the ohmic losses of the windings 
must be calculated for the working temperature. Losses occurring 
in normal working in field rheostats are to be included in the 
calculation. The sum of the losses as above determined is called the 
“measured loss.” The efficiency is to be considered as the ratio of 
output to the sum of output and measured loss. This method must 
be used with great care on account of the inaccuracy of light load 
diagrams. 

8 44. Separation Mcthod.— For machines which have no bearings 
of their own the efficiency shall be determined without regard to 
friction in the following manner. The lors due to eddy curreuts 
and hysteresis is to be determined in similar manner as prescribed 
for the “no load method" by running the machine light as a 
motor. In order to separate the loss due to air, brush, and 
journal friction from the loss due to eddy currents and hysteresis, 
proceed as follows. The machine is to be run without load at 
different pressure but normal speed. It is advisable to reduce the 
pressure as far as possible after having taken readings at normal 
pressure, and if possible at 25 per cent. excess pressure. The 
readings are to be plotted graphically, and the curve prolonged 
backwards to the point of zero pressure. The corresponding value 
is the loss due to friction, and is to be deducted from the loss 
determined at normal pressure. The rest is to be considered as loss 
due to eddy currents and hysteresis, and no account is taken of its 
variation with.load. The other losses are to be determined as in 
g 41. The sum of the losses due to eddy currents, hysteresis, resist- 
ance of field, armature and brush contacts, is called the measured loss, 
The efficiency is to be considered as the ratio of output to the sum 
of output and measured loss, The determination of the losses due 
to eddy currents aud hysteresis can also be made by means of an 
auxiliary motor. 

Change of Pressure. 


g 45. The change of pressure in alternators is to be stated for normal 
armature current when the load is non-inductive, and for one-third 
of normal armature current when the load is inductive with a power 
factor not exceeding 03. 

$ 46. The change of pressure at non-inductive load is that varia- 
tion of pressure which is observed on removing the full working 
load (power factor — 1) whilst not altering the speed and full load 
excitation. 

$ 47. The change of pressure at inductive load is the, variation 
of pressure which is observed if the armature current is switched 
off whilst speed and excitation remain unaltered. Before switching 
off, the machine must be loaded to a third of norma] armature current, 
the power factor not exceeding 0°3, and the excitation must be such 
as to produce at that load normal terminal pressure. 

8 48. Machines for inductionless load need not be tested as 
described in § 47, and machines for inductive load n ed not be tested 
as described in § 46. 

§ 49. If continuous current machines are to be tested for variations 
in pressure, the following is to be observed: Continuous curreut 
machiues with shunt, compound, or separate excitation, are tested at 
four different approximately equi-distaut loads from full load at 
normal pressure to no load, without the excitation being adjusted. 
The difference betweea the greatest aud smallest observed pressure is 
to be taken as the pressure variation. As regards the position of 


brushes during this test, the same practice as agreed on for o dinary 
working shall be adhered to. " B i 
$ 50. For transformers the ohmic loss of pressure and the short- 
circuit pressure with the normal secondary current has to be given 
both for the secondary circuit. The ohmic loss is taken to be the pres- 
sure variation for inductionless load, the short-circuit pressure as the 
pressure variation for inductive load. It is permissible to make the 
test witha current differing slightly from the normal, in which cases 
the variations in pressure must be calculated proportionately for 
normal current. 


DISCUSSION, 


Mr. WEEKES dwelt on the importance of overload capacity, 
which, he thought, should be great, as overloads are always likely 
to occur. 

Prof. HooPER said that in some cases a very long time is required 
for the temperature to rise to & maximum; he had known a case 
in which a large machine ran for two days continuously, and on the 
third day it had reached a dangerously high temperature, and had 


to be stopped, though on the second day it was not too hot. 


Mr. Ed. C. de SEGUNDO said that many consulting engineers did 
not draw up proper specifications, and thought that students 
should be instructed in this particular kind of work. 

Mr. MicHAEL LoNGRIDGE pointed out that it was not always 
advisable to go by the rise of temperature above the surrounding 
air, and that there is a safe absolute temperature beyond which 
insulation should not be raised, irrespective of the difference of 
temperature Letween it and the surrounding air. 

Mr. Karr, in reply to the last speaker, said that the point had 
not been overlooked, and reterred him to the appendix tothe paper. 
He said that the temperatures given were a little higher than was 
previously thought to be desirable, but that they had been arrived 
atby experiments. In reply to Mr. Weekes, high overload capacity 
is not really required, as it would mean a larger machine than 
necessary, and therefore increased cost; it would also mean a con- 
tinuously lower efficiency. In reply to Prof. Hooper, he said that 
the difficulty of specifying a long time for a temperature rise test 
was that it would seldom bc conscientiously carried out, and that 
if a temperature-time curve was plotted and the curve was found to 
bend over and tend to get flatter, then one could judge as to when 
the final temperature would be reached. In reply to Mr. Segundo, 
he said that only good engineers should be called in to advise, and 
that they should be called in before the work was done, and not 
after there is a quarrel between a manufacturer and his customer. 


NOTES FOR DISCUSSION ON ELECTRICAL 
POWER SUPPLY IN SHIPBUILDING YARDS AND MARINE 
ENGINE WORKS. 


By RoBrnRTr RoBERTSON, B. Sc. 
(Abstract of Paper read in Section IV.) 


Works of this kind, like all others, differ in size, in arrangement, 
and in many other respects so much that each case must be taken 
and considered in detail by itself before any reliable conclusion 
can be arrived at as to the advantages in that particular instance. 

The conditions ruling in a shipyard are so different from those 
in an engine works that it will be convenient to consider the two 
separately, and also to take the latter part first, | i 

Engine Works.—The advantages claimed for electrical driving in 
marine engine works may be conveniently classified under three 
heads, viz.:—(1) Saving in cost of power; (2) Flexibility of the 
system; (3) Increased output. l 

1. In considering this subject, the saving in cost of power is too 
often looked upon as the only advantage to be gained, and the 
advantage is treated lightly because the whole cost of power in a 
work of this class only bears a very small proportion to the other 
cost of production. It must, however, be evident that if the 
advantages gained under the other heads are such as to result in 
substantial increase of output and diminished cost of production, 
they are of much greater importance than the saving in cost of 
power. i 

The saving to be effected in the cost of power may be considered 
under two heads: (1) The saving in power production ; and (2) the 
saving in distribution. oe i 

By the adoption of a central power plant with boilers and engines 
grouped together upon a suitable site, it is possible to use with 
advantage all appliances for getting cheap power, and thereby 
effect considerable reduction in the amount of steam used per 
horse-power generated. This saving is placed by several authorities, 
who have investigated the subject, at from 30 to 50 per cent. 

In order to appreciate the saving under the head of distribution, 
it is necessary to consider the circumstances in each case. Under 
the old system of driving, this loss consiste of evaporation from 
steam pipes, losses in main shafts, belting, bevel gearings, &c. ; aud 
it is evident that these losses are practically constant at all loads, 
and bear a very much higher proportion to the total power wheu 
only partial load is on the plant. 

ln the case of the electrical system the distribution by means of 
wires or cables takes the place of the steam pipes, main shafts, main 
belts, bevel gearing, leaving in most cases only short lengths of 
straight shafts. The losses in the wires are such that they fall off 
la greater proportion than the load falls off, and therefore bear a 
more or less coustant proportion to the power being used. 

The saving to be effected by this means at full load will probably 
not exceed b or 10 per cent., but at all other times, when the 
load is other than the maximam, the saving will be much greater. 
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2. Under the second head of the advantages of this system of 
power—i.e., flexibility— little need be said further than indicating 


the possibilities. 


The use of separate motors for large tools, or for small groups of 


tools, enables these to be placed iu the most suitable positions for 
convenient handling of the materials, irrespective of the position or 
direction of line shafts, &c. The advantages to be got by the ex- 
tended use of portable tools, more especially in heavy work, is very 
great, the time and labour of shifting and setting the tools in many 
instances being very much less than if the heavy castings have 
themselves to be shifted frequently. The flexibility of the system 
is also of great advantage in the extension of works. 

3. It is more difficult to appreciate the advantage of increased 
output, and it is by no means easy to demonstrate it, but there has 
been on various occasions when the subject has been discussed, 
considerable testimony by those who have adopted the system, 
that not only a very substantial increase of output is obtained, but 
alo at a very considerable reduction of cost for labour. Among 
other causes for this improvement we have already seen the advan- 
tage of being able to place tools in the most convenient situations, 
and the possible large use of portable and semi-portable tools, 
several of which may be at work on the same piece of machinery 
simultaneously. The absence of a considerable amount of belting 
and shafting also admits of more extended and free use of overhead 
cranes, and such cranes are more speedily operated themselves by 
electric power. A further advantage is obtained from the fact that 
individual machines can more easily be driven at their most 
economical speed by electric driving. 

Shipyards.—1t is evident that all the advantages claimed in the 
case of engine works are greatly enhanced when the working of 
shipyards is considered. The same principles may be applied as in 
the other case, and it is unnecessary to consider them more in 
detail; but the advantages to be obtained by the flexibility of the 
system reach their maximum in a shipyard as compared with any 
other industry. The tools themselves are, as a rule, of a heavy 
class, which can most conveniently and economically be driven by 
independent motors, and may thus be disposed in such positions as 
to reduce to a minimum the handling of the raw material. With 
the increasing size of ships, and corresponding increase of weights 
of the component parts, this is of the greatest importance. - 
Further advantages may be obtained in a shipyard by the facility 
with which electricity may be applied to all forms of gantries, 
cranes, or other lifting appliances used in the erection of ships. 
Portable tools may be applied on board the ships during construc- 
d and temporary workshops with semi-portable tools fitted up on 


Equipment.— Here, also, it is only possible to deal with general 
principles, Broadly speaking, there are two systems which may be 
adopted, viz., the continuous current system, and the multiphase 
alternating current system. As regards the actual driving, either 
system is suitable for the shipbuilding industry, and each system 
has advantages peculiarly its own; the outstanding advantage in 
favour of the continuous current is the fact that motors of this 
class can more easily be adapted to run at varying speeds. 

On the other hand, there are several advantages with multiphase 
current for work of this class. The starting arrangements are very 
simple, especially with small motors; the moving parts are of strong 
mechanical construction, and less liable to damage by overloading ; 
and there are no brushes and commutators requiring attention. 
There is very little between the systems as regards cost and 


efficiency. ! 


The question as to whether single motors on each machine tool, 


or group driving by means of short shafts should be adopted is of 
the greatest importance as regards economy in working. In the 
dass of works under consideration there is, as a rule, not much 
diffculty in arriving at a decision. Unless in tho case of special 
portable tools, it is not economical to employ motors of less than 
9 E.P. Below this size the cost of motors per horse-power 
Increases very rapidly and their efficiency decreases very rapidly, 
and in addition, were machines are worked intermittently and at 
varying powers, it is possible by suitable grouping to arrange a 
motor of, say, 10 or 20 H.P. upon a shaft to drive machines which, 
it supplied by separate motors, would require an aggregate of more 
than double tha& power. Single motors may be employed in the 
shipyard to greater advantage, but the tools in this case are of such 
a class that in very few cases will smaller motors than 5 H.P. be 
required. 

It is impossible to consider the question of cost of installation in 
viis way,as it will vary in every case according to circum- 

ces. 


Iu conclusion, it may be confidently asserted that in the case of 
starting new engine shops and shipyards, it is undoubtedly the best 
policy to adopt electrical power, and that in most cases it will pay 
to make the change in existing works. 


Vickerstown.—Mr. J. Newton Stephens, who has recently 
taken over the management of the Liverpool branch of the National 
Electric Wiring Company, Limited, has secured the contract for the 
electric lighting of Vickerstown, a second Port Sunlight. The 
houses are being built by Vickers, Sons & Maxim, Limited, Barrow- 
In-Furness, for the accommodation of their workmen, who number 
over 16,000. 500 houses are nearly completed, while others will be 
started shortly. Other large contracts recently obtained by him 
included the Barrow Co-operative Society's new premises (400 
lights), Grand Hotel, Llandudno (800 lights, bells, telephones and 
rentilating fans) and the lighting of the isolation hospital at Crewe. 
Numerous smaller installations are also in hand. 


THE CONVERSION OF SINGLE-PHASE 
PLANT TO MULTIPHASE. 


By E. KILBURN SCOTT, A. M. I. C. E. 
Owixd to the increased employment of multiphase plant, 
those who are running single-phase central stations will find 
it necessary to consider how much of the plant they have 
already in use can be converted or utilised for two or three- 
phase working. 

Alternators. Taking alternators first, it is clear that 
those machines without iron in the armature, or copper 
machines as they are frequently called, such. for example, as 
Ferranti, Brush, and Siemens, cannot, under any circum- 
stances, be altered to two or three-phase; on the other hand, 
those who have had the foresight to resist the specious argu- 
ments of interested scientific carpet baggers, and equip their 
central stations with ironclad alternators of the ordinary 
type, that is to say, stationary armature and revolving poles, 
will be able to have their machines converted quite readily. 

In this connection it may be of interest to mention that 
some of the first single-phase machines to be converted were 
at the Clerkenwell station of the County of London Co., and 
the writer takes particular interest in them, as they were got 
out under his supervision whilst head draughtsman with the 
Electric Construction Company. 

As originally constructed they had smooth core armatures, 
so that it was necessary to renew entirely the armature core 
plates to get the slots or tunnels which are necessary for 
multiphase winding. Of course, where an alternator has 
been originally built with slotted armature core, then the 
conversion to multiphase is the simplest thing in the world, 
as it only means winding a few extra coils through the 
empty tunnels. In this way the output of any single-phase 
machine can be considerably increased, because it should be 
remembered that every single-phase machine of the ordinary 
ironclad type is really a multiphase machine, having only a 
portion of the tunnels utilised. 

Transformers. Coming now to the transformers, the par- 
ticular type originally introduced by Mr. Kapp appears to be 
the most favoured, and as in most other things, it has merely 
been a question of the survival, of the fittest. Like the 

ironclad alternator, the Kapp transformer is a simple mecha- 
nical job, and by slight addition, it is capable of alteration 
to other conditions. It only needs another leg and another 
set of coils to convert it from single to three-phase, but by 
no conceivable alteration can the shell type of transformer, 
such as made by the British Electric Transformer Company, 
the Brush Company, the Electric Construction Company, the 
Westinghouse Company, and others, be altered to three- 
phase, and the one that is most hopeless appears to be the 
one most favoured by station engineers in this country at 
the present time, that is to say, the Berry transformer. It 
may be asked why should one have a transformer which can 
be converted into three-phase; cannot one have a separate 
transformer in each phase? The reply to this is, certainly 


you can, but it is a very great disadvantage, inasmuch as with 


a three-phase transformer any unbalancing is rectified by the 
fact that there is a common magnetic circuit to the three 
phases in each transformer. A particular instance in point 
occurred in the district of St. Etienne, in France, which is 
one of the first and one of the most interesting applications 
of three-phase alternating current for both power and light- 
ing. The district is one where silk ribbon is made by a 


large number of small manufacturers, each owning one or 


two looms. The industry having become depressed, it was 
decided to put down a large central station, and to distribute 
three-phase alternating current to the various small manu- 
facturers, 80 that their looms could be driven by power 
instead of by hand as previously. This was done, and the 
houses, &c., were also lighted by electricity. At the present 
moment there are about 3,000 small three-phase motors of 
about 14 H. P. each, used for separately driving the ribbon 
looms. When the plant was first put down there were very 
few three-phase transformers on the market, and in order to 
use up the stock, the contractors laid down three separate 
transformers in every case, the result being that the switch- 
ing on and off of motors upset the lighting terribly. On 
inquiry being made into the cause, it was found to be due to 


* 
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the transformers, and the whole thing was cured by simply: 
taking out the separate single-phase transformers, and using 
throughout proper three-phase transformers. 

Other points in favour of a properly built three-phase 
transformer are that for a given output it is much cheaper, 


and that it takes up much less space than three separate 
transformers, | 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


i 


17,066. “ Improvements in registering and pole changing mechanism for 
electric meters and other electrical apparatus.” R. KENNEDY, August 26th. 


17,070. “Improvements in or connected with incandescent electric lamps." 
A. L. REINMANN. August 26th. i 


17,088. “Improvements in dynamc-electric machines.“ M. W. W. MACKIR 
and E. J. GLYN. August 26th. 


17,182. Improvements in the constriction of insulators for electrically- 
N sections of overhead trolley line and the like.“ R. C. QUIN. August 

th. 

17,189. "Improvements to safety life guards for electric trams or other 
motor-driven vehicles with means for automatically stopping the vehicle on 


coming in contact with any impediment,” S. DkAN and A. J. INsTONE. August 
27th. 


17,193. ‘Improvements in electric switches or circuit-breakers." THE 
Baitish THomson-Houston Company, LiaiTED, (E. M. Hewlett, United 
States.) August 27th. (Complete.) 


17,194. “Improvements in electric arc light electrodes.“ 
TyHomMsoN-Houston Company, LIMITED. (R. H. Read, United States.) August 
27th. (Complete.) 

17,215. Improvements in the construction of insulators for supporting 
overhead trolley lines and the like.“ R. C. Quin and J. F. Siursox. August 28th. 


17,216. Improvements in trolley heads for electrically propelled vehicles.“ 
8. J. C. D'AINTREE. August 28th. 


17,238. «Improvements in apparatus for testing insulation of electric 
cables.“ E. A. CLAREMONT, August 28th. 
17,249. ‘Improvements in magneto-electric machines.”  F.R.BixMs and 


R. Boscu. August 28th. (Complete.) 


17,256. An improvement in the connecting of electrically-propelled cars.“ 
SikMENR BROS. & Co., LIMITED, and A. SiemeNS. August 28th. 


17,277. “Improvements in or relating to apparatus for quickly referring to 
the dimensions, weight, cost, electrical capacity, or other suitable data of elec- 
tric stornge batteries and the like.” M. SuTHEKLAND and E. Mancusow. 
August 29th. 

17,582. ‘Improvements in incandescent electric lamps of the Nernst type." 
B. s Drake, G. S. Ram, and THE NERNST ELECTRIC Licht, LIMITED. August 
29th. 


17,283. ‘Improvements in electric burglar proof cases.” G. L. Hoan. 
August 29th. 

17,338. “Improvements in telephone systems.“ 
of Gent & Co. August 29th. | 
sau “ Improvements in electric telephony." C. ApAMs-RANDALL. August 


17,313. Improvements in telephonic repeaters and relays and circuits con- 
nected therewith and therefor.” C. ApAMS-RanpaLL. August 29th. 


17,844. "Improvements in aerial or wireless telephony.” C. AbAus- RANDALL. 
August 29th. 


17,945. "Improvements in simultaneous electric telegraphy and telephony." 
C. ADAM8-RANDALL, August 29th, 


dna s Improvements in electric telegraphy.” C. ADams-RANDALL. August 
t . 


17,848. “Improvements in and relating to plates for secondary batteries." 
E. B. ViLEs. August 29th. : 


17,849. ‘Improvements in or relating to electric locomotives operated by 
accumulator batteries." O. Boh and R. MEN cKHOTT. August 29th. 


17,957. “Improvements in or relating to trolley arms for electrical con- 
ductors.” S. A. HUNTER. August 29th. l ; 


17,863. “A luminous press button for electric bells for indicating when tho 
attendant is coming.” C. Dauvey. August 29th. 


17,867. Protective safety appliances fof roof passengers of overhead 
electric cars." J. S. Coure. August 30th. 


17,381. Improvements in the electric lighting of railway carriages.” E. O. 
Mawson and A. T. Minz A. August 80th, 


17,3838. Improves safety devices for guard wires of trolley wires and other 
conductors.” D. S. Munro. August 80th. 
17,410. ‘Improvements in means for breaking inductive electric circuits." 


Turk British THoMsoN-HovsrToN CoxraNy, LIMITED, and R. C. CLINKER. 
August 80th. 


17,416. "Improvements in connection with electric tramcars." 
August 80th. 


17,425. ‘Improvements in circuit breaking apparatus for electrical circuts.“ 
THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTULIKG | COMPANY, 
LrxrTED, (L. B. Stillwell, United States.) August 80th. i 

Ud 5 oP emen, ri AUR m sar s cells.“ SIEMENS Bros. 
AND Co., LIMITED. iemens alske Actiengesellschaft, Germany). A 
81st. (Complete.) : : d DOSE 


17452. "Improvements in apparatus for electrically lighti i " 
A. B. GIII. August 91st. y lighting railway trains. 


I. H. Pagsons, of the firm 


J. Timon, 


17.489. Improvements in armature windings for dynamo-electric machines. 


H. M. HoBART. August Bist. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 829, High Holborn, W. C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


24,086. '' improvements in terminals and eo 


naeotions 
like oonduoters.” R. F. Hall. Dated Deoeruber 4th, 116. cables and 


electric 
A plate, having a 


THE BRITISH 


number of knuckles or bridges alternating with gaps, form 
attachment into which the bared end of the conductor s inserted. ena is dion 


secured by hammering or pinching the bridges. The cond 
soldered. 2 claims. — uctor may also be 


24.116. “Improvements in electrio accumulators.” A. Perris. Dat l 
ber 4th, 1899. The separators consist of perforated plates of More ghe 
De 5 r I bearings which bear against the 
electiode plates. The separator plate has a projectin rtion whi 
the bottom of the cell. 2 claims. odd Io reste upon 


24,126. ‘improvements in electric maximum demand Indicators." 

Dated December 4th, 1899. A maximum demand indicator consists 1 Meld va 
containing liquid and of such form that, when it is tilted by e su ing-pulley 
& core and a coil carrying the current, in opposition to a spring or y other 
equivalent means, liquid is transferred from the main part to another of the 
ves:el, and cannot return when the vessel returns to its norma] position. 
Either part of the vessel is provided with a scale to measure the amount trans- 
ferred. The provisional specification describes apparatus having two cores in 
e current coil, one being repelled by the other to tilt the tering-veasel, 

claims. 


24,148. ‘Improvements in electric furnaces for making and other analegous 
substances.” J. Luhme. Dated December 4th, 1899. Relates to a furnace for 
making glass or the like. The materials are fed by an elevator into an elongated 
hopper, having undulating sides of a refractory substance surrounded by a non. 
conductor in a casing, and containing a regulating-cover. The materials pass 
through two horizontal rows of ares, formed between edges of a single square 
negative electrode and two rows of positive rods, situated in ridged conical 
openings, from which ashes fall externally. The electrodes are perforated to 
admit air or hylrogen. The fused product collects in a channel below the arcs, 
and flows through a lower channel into & tank, over & wall and through 
openings into an outer compartment, where it is accessible through an opening. 
The channel consists partly of refractory material kept incandescent by passage 
of electric current. 4 claims. 


24,176. “Improvements in or re te electrioally-propelied moter cars.” 
F. W. Dickinson. Dated December 5th, 1 Relates to the mounting or sup- 

orting of the motors in electrically-propelled vehicies. The yoke or framework 
is designed to carry two motors with their shafts in line. The yoke is composed 
of bars to which are secured the field magnets and coils, & central cross-bar, 
two side cross-bars, and end bridges or brackets. The motor shafts are carried 
in bearings in the cross bars and drive through toothed gear short shafts 
mounted in bearings in the bridges and finished with side chain wheels. The 
yokes are attached to the vehicle body by suitable prolongations or by hangers. 
2 claims. 


24,184. "improvements in or relating to electrically-propelled vehloles." F. J. 
Newman and J. Ledwinka. Dated December 5th, 1800. Electro-motors for pro- 
pelling vehicles are placed in the wheel hubs. The field maguets are carried by 
the extensions of the fixed axle, and the armature is carried by a spindle which 
is mounted in bearings in the end of the axle and a cup screwed on to the 
extensions. The hollow hub, built up of several parts, runs on ball bearings, 
and has an internally toothed ring, by which the wheel is driven from a pinion 
on the armature shaft through the gearing mounted on a stud on the extension. 
A 1nodifled form is also described in which the armature is mounted to run on 
an extension of the fixed axle. 7 claims. 


24,186. ‘Improvements in multiple blade starting switohes." W. Fairweather. 
Dated December 5th, 1899. Relates to resistance switches in which the resist- 
ances are controlled by a number of independently operated knife switches. 
Means are provided so that the switches can only be closed in a desired order. 
8 claims. 


24,196. ''improvemente in and relating to thermostatio electric ewitehes or 
pushes." G. Harrison. Dated December 5th, 1899. Relates to & push button end 


thermal switch adapted for an alarm in incubators, conservatories, &c. 6 
claims. 


24,208. ''improvements in electrically controlled | mechaniem fer 
collecting aud other boxes.” F. Witllams. Dated December bth, 1899. Relates 
to a system of clectrically-controlled locks, which is described as applied to 
postal collecting boxes, but is also applicable to other boxes, The electric 
control is such that none of the boxes can be opened until a certain electric 
connection has been made at the central office, and after such connection has 
been made, the collections can only be made in a certain order, the lock of each 
box being controlled by the opening and closing of the door or cover of the box 
immediately preceding it in the allotted order. The opening and closing of 
each box also sound an alarm bell and make a time record at the office. The 
alarm bell may also be used by the collector to send messages to the office by a 
pre-arranged code. 16 claims. 


24,228. ''improvements in electric rallways on a road contact sys 
Gunyon. (H. Privat.) Dated December 5th, 1899. Electric railways and tram- 
ways on a road contact system with electro-magnetic switches. The pivoted 
contacts are depressed by the collector and complete a circuit for a shunt 
current (which may be replaced by & current from the battery if required) 
through a coil to the retarn conductor. The armature lever is thereby attracted, 
and completes the circuit at mercury contacts between the main supply and the 
studs. Springs return the parts. 2 claims. 


24,230. “An Improved anode or other electrode for ase ia electrolysis aad 
sof making same.” J. L. Roberts. Dated December 5th, 1899. Anodes 
and other electrodes are formed of an intimate mixture of powdered carbon, 
such as anthracite coal, and glass placed in an iron pau, then heated in an 
electric or other furnace till the glass is liquid, and finally charged into a red. 
hot mould formed of the sides, ends, and loose bottom. The material is covered 
by a thin iron plate above which is placed a red-hot plunger. Surrounding this 
mould, but separated from it by a layer of asbestos, is & two-part mould con- 
nected by lugs and bolts. The whole is then placed upon the base plate of a 
hydraulic press, and the plunger forced down with the required pressure, The 
pressure is retained until the glass has solidified. The electrode is then 
removed from the mould, and the thin iron peeled off by force, or dissolved off 
by acid. 4 claims. 


24,297. “Improvements in electric accumulators.” J. B. Rolla and C. A. Rosier. 
Dated December 6th, 1899. The electrodes are made up of & frame in which 
are placed a number of helically-twisted strips of lead attached by one end to 
the frame, the other being left free for expansion. The strips may be arrang 
vertically, horizontally, or diagonally, "heir thickness 18 reduced by com- 
pression so as to flatten the outsides of the helices, & hard granular substance 
such as sodium chloride being sprinkled over them in order to preserve the 
empty spaces between the spirals, the granular substances being subsequently 
dissolved out. The strips may, after being twisted, be wound on & oylinder 
which is subsequently withdrawn from them. 8 claime. 


24,387. ''Eleotrio Incandescent lamp." C. van Deventer. Dated December 
Tth, 1899. An incandescing body of magnesia, kaolin, or other refractory 
material, is provided 5 with infusible connecting wires, and encloses & 
heating wire which may bé coiled on a piece of clay pipe stem. The body may 
be mounted in an open or exhausted glass bulb, 5 claims. 


24,431. An electric demand indicator.” J. Rensselaer. Dated December 8th, 
1809. A demand indicator for use on a supply conductor is constructed 80 that 
whenever the curent rises more than a definite amount above a previously 
registered indication, and then falls below such previous indication, the pointer 
advances one division of the scale. The indication at any time thus shows how 
many such rises have occurred, and that the last such rise has at least 1eache 


the current indicated. A power indicator may be constructed similarly. 7 
claims. 


24,438. “Improvements in eoin-controtied electric moters, fan motors, or the 
like.” British Thomsen-Honston Company. Dated December Sth, 1899. Relates 
to apparatus in which the coin completes the circuit of an electro-magnet 
operating a switch for thesupply of electricity. 16 claims, 


24,473. " Improvements in electric accumulator plates." W. Majert. Dated 
December 81h, 1899. Relates to plates or grids which are provid with ribs, 
and consists in stiffening such plates by providing them with solid marginal 


walls at opposite ends, t : € bs to stop ort 
of the ride. 1 cl im, e walls being formed by causing the top 
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‘OVER LEGISLATION AND OVERHEAD 


WIRES. 


Ix considering the position of the electrical industry in 
relation to the legislative enactments which hamper and 
handicap it, it is interesting to refer to the fact that in 26 
British towns the supply of electricity is provided without 
statutory powers at all; and, moreover, while the ques- 
tion of removing restrictions on the transmission of the 
current by overhead wires is coming more and more to the 
front, it is somewhat anomalous to find that in most of the 
26 towns referred to, the supply is entirely by overhead 
mains. „ 

In obtaining the statutory powers conferred by a pro- 
visional order, one of the principal objects is to have the 
right of disturbance of the public thoroughfares for the 
purpose of laying the mains, and to provide the necessary 
facilities for having access to them and making the con- 
nections with consumers’ premises, as, without this power, 
the public would have a right of action for abatement of 
any nuisance they could prove and damages for loss sustained 
by the proceeding. | 

 Notwithstanding.all this, we find that in several of the 
towns we refer to, mains are laid underground as well as 
overhead, without statutory powers, and apparently without 
objection on the part of the public. 

For example, the Fort William Electric Light Company, 
Limited, are supplying an area of four miles, and have about 
150 consumers, mains laid underground and overhead. 

The Chagford and Devon Electric Light Company, 
Limited, are supplying public and private lighting by a high 
pressure alternating current system, with two miles of lead- 
covered paper-insulated cables. 

At Larne there are 18 miles of mains, iron-armoured con- 
centric, both underground and overhead, with 2,200 volts at 
the station, and about 2,000 lamps connected. 

At Lynton and Lynmouth, the high pressure current, is 
transmitted by Callender’s lead-covered cables in casing, and 
rabber cables in pipes, and about 3,000 lamps are connected 
belonging to 64 customers, 

Macroom and district is supplied with an alternating 


current of 2,200 volts transformed to 230, and the cables are 


lead-covered and armoured, in bitumenised wood troughs ; 
about 100 customers arc supplicd. | 

These are instances of underground mains being employed 
with all the necessary disturbance of the streets, and without 
statutory powers; the several companies proving by their 
action that so far as public interference ig concerned, there ig 
not much to fear. mE 

Another, and perhaps a mucl:. more important, matter, is 
the evidence afforded in the 26 towns in question, of the 
abseuce of danger from overhead wires, even in urban 
districts. 
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Take the case of Hampstead, where a supply, commenced 
in 1892, is being given through. 38 miles of mains, all 
overhead. 

At Northallerton, 5 miles of bare conductors are carried 
on steel poles 21 ft. bigh. 

At Buckingham, all the feeders and distributing mains 
are carried overhead. 

At Carlow, overhead wires have transmitted current at 
2,500 volts since 1892. 

The question of overhead transmission of electrical energy 
over long distances is of vital importance, if all the advan- 
tages are to be secured for the public, for which the several 
power schemes have recently been sanctioned by Parliament. 

Two reasons are commonly given against the system ; in 
the first place, the possible danger, and secondly, the wsthetic 
The first is readily met by reference to the 
practice in America, Germany and Switzerland, where the 


objection. 


long-distance transmission is always by overhead mains, and 
instances of accidents of any kind are extremely rare. 


The overhead mains adopted in the 26 towns in this 
country, working without statutory powers, some of them 
for a period of 10 years and upwards, may be cited as a 
proof that even in London and other towns less danger has 
been experienced than in some underground systems where 
accumulations of gas from defective gas mains have done 
considerable mischief. 

But there can be no valid objection to overhead wires in 
rural districte, where long stretches of agricultural land must 
be crossed between the towns and villages, through valleys 
and over bills, where the laying of underground mains would 
involve an enormous outlay. | 

We have become so accustomed to the telegraph poles all 
over the country that an addition to their number would 
hardly excite remark, and would certainly be less unsightly 
or suggestive than the ubiquitous and obtrusive invitations to 
patronise liver pills and lung tonics. 

The wayleaves paid to the landlords and tenants for the 
few inches of ground occupied by the poles doubtless would 
be considered a boon by our distressed agriculturists, apart 
from the facility afforded for obtaining electricity in out-of- 
the-way places, and even for farming purposes. 

The report by the Electrical Power Mains Regulations 
Committee appointed by the Electrical Section of the 
‘London Chamber of Commerce in February last is a most 
valuable contribution to the question of long-distance 
transmission of electrical energy at extra high pressure. 
The Committee advocate the employment of bare wire 
overhead transmissions in suitable rural districts, and to 
enable this to be done, suggest alterations in the Board of 
Trade regulations which have hitherto rendered it im- 
practicable. - 

The Committee point out that large districts in this 
country over which Power Supply Acts have been passed are 
of similar character to areas on the Continent and in 
America, where bare overhead wires have been successfully 
and safely used at very high voltages for the past 10 years ; 
and they suggest that the existing regulations should be 
brought into line with those current in other countries. 

The conclusions of the Committee are so obviously sound, 
and the interests of the electrical industry are involved to so 
serious an extent, that every effort must be made to over- 


come the opposing forces which have so long prevented this 


important business from being properly and rapidly deve- 
loped in this country. 


It would be more consistent with a patriotic spirit if 
Parliament and our local authorities fostered so important 
an industry as electric supply, instead of hampering it with 
laws and regulations which compare most unfavourably with 


the procedure in Switzerland, Germany, France and the 


United States, so ably compiled by Mr. E. G. Cruise for the 
Committee whose report we have referred to. 


OD 
— — —d D 


President 
McKinley. 


THIS morning most of us are giving 
thought to the final ceremonial in the 
obsequies of the sadly lamented President of the United 
States. The heat of our infuriated rage at the assassin who 
committed this foul act subsided, perhaps, as the hope of 
recovery grew stronger and yet stronger, but when those 
hopes were dashed aside, the terrible disappointment created 
by the reception of the sad news fanned the smouldering 
embers to a sudden flame of sevenfold fierceness, To a 
man, the old country joined hands with the new, and the 
self-respecting Anglo-Saxon race was unanimous in its 
indignation at that parasitic section which madly, and 
with repugnant cowardice, glories in robbing nations of 
their greatest and: their best. The spirit of the avenger 
is still abroad in the land, but soberer moments possess à 
milder wrath. The people of the United States have lost 
their own elected ruler, and Britain but yesterday lost her 
well-beloved and Royal Queen. These two eventa have served 
to knit two peoples of the self-same race still closer together, 
and the mutual expression of manifold sympathies will 
conduce to the production of a greater spirit of brotherly 
kindness than ever before. 

It may appear to some that we, as the editors of a technical 
journal, are passing without the limits of our customary 
province in mentioning such a matter in our columns, In 
justification, if need be, we raise the plea that the elec- 
trical professions and industries of the two worlds are 80 
inseparably inter-connected, and there i8 80 cordial a frater- 
nising spirit evident whenever American electrician meets 
British, that it is but right to allow our columns to voice 
the heart-felt sympathies which electrical engineers in Britain 
and her Colonies beyond the seas have for their American 
confreres in their national calamity so recently sustained, 


— — 


The Manufacture of Pure Alumina.—Mr. C. M. Hall, 
of Niagara Falls, has patented (No. 14,572, August 14th, 
1900) an electrical process for winning pure alumina from 
bauxite. The mineral is mixed with a gmall quantity of 
carbon and calcined, and then more carbon is added to bring 
the total proportion up to 8 or 10 per cent. If the ore 18 
poor in iron, some ferric oxide is introduced, and in certam 
cases a flux, e. J., fluorspar, lime, cryolite, or soda is added. 


, With or without these ingredients, the mixture of calcined 


bauxite aud carbon is incorporated with a certain proportion 
of aluminium powder for the purpose indicated below, the 
proportion of metal being regulated to suit the percentage of 
ferric oxide, silica, and titanic acid occurring in the original 
bauxite; and the whole is fused at an elevated temperature, 
or for a considerable time in an electric furnace. The added 
aluminium combines with the iron, silicon, and titanium of 
the mineral to form an alloy which sinks to the bottom. of 
the bath, and is subsequently removed through a tapping 
hole. The material remaining in the furnace is pure alumina 
free from sodium ; it is allowed to cool, reduced to powder, 
freed from metallic particles by magnetic treatment, and 
finally converted into metallic aluminium by the regular 
electrolytic method at present employed. 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


— — MM — 


X. 
THE SUNDERLAND FoRGE AND ENGINEERING COMPANY, 
LIMITED. 


Tuis firm shows two ship-lighting plants, an enclosed 
ventilated motor, and an electric winch. One engine is of 


CLOSED Tren ENGINE AND “ PALLION" Dynamo. 


their open type, and direct coupled to one of their “ Pallion ” 
multipolar open type continuous current compound wound 
dynamos, This set is capable of an output of 65 amperes 
at 100 volts when running at 350 revolu- 
tions per minute, and with 80 Ibs. of steam 
at the engine stop valve. The governor 
is of their special throttling type, and con- 
rols the speed of the engine within 2 per 
cent. from no load to full load. The load 
can also be varied to any extent without 
necessitating any moving of the brushes. 

The enclosed type of engine shown by 
this firm possesses the same type of gover- 
Dor as that mentioned above, and, in 
addition, is provided with a pump for lubri- 
cating the different parts of the engine 
under pressure. This engine is also coupled 
toa“ Pallion” multipolar generator, having 
an output of 99 amperes at 100 volts when 
running at a speed of 550 revolutions per 
minute, with 80 Ibs. of steam at the engine 
ge valve, 

he “ Pallion” motor exhibited on this 
stand is of the firm's latest design, in which 
special attention has been paid to the ac- 
cesibility of the various parts, to ventila- 
tion, and to obtaining fixed brushes, The 
motor shown is capable of developing 10 
B. H. P. when running at about 650 revolu- . 
tions per minute on a 100-volt circuit. 

The electric winch embodies the novel 
principle of revolving both field magnets 
and armature. When working normally the 
armature is held by an electric brake and the field magnets 
revolve, but should the load on the barrel exceed a pre- 
determined amount, the electric brake is arranged to slip and 
allow the barrel to stand while the armature revolves. It 
will be seen that this arrangement immediately takes up any 
slack in the rope, and avoids all risk of burning out or blow- 


ing a fuse if the load jams. This winch was specially 
designed for wharfage use. 

There is also a collection of photographs showing, amongst 
others, an 80-Kw. two-pole dynamo coupled direct to a 
central valve engine, five 400-H.P. tramway and lighting sets 
coupled to Belliss engines, a portable winch suitable for use 
in shipyards, one of the firm’s multipolar open type 
generators for belt driving, and a two-pole generator for 


belt driving. 


This firm supplied the motor for running the wood-work- 
ing machinery at Messrs. John McDowall 
and Sons’ stand, where there is also to be seen 
running a portable electric saw bench suitable 

for shipyard work, which we illustrate. 


| Tue EDWARDS AIR Pump SYNDICATE, 
| LIMITED. 


Ihe exhibit of the Edwards Air Pump 
Syndicate consists of a set of three-throw 
| air pumps of the Edwards patent type, 
| driven by a Lundell motor, the whole 
forming a compact arrangement, as shown 

in the illustration on p. 460. 

These pumps are now being largely 
adopted for electric lighting and traction 
stations, as, owing to the special construc- 
tion of the Edwards pump, it is admirably 
adapted for running at high speeds, and is 
consequently very suitable for being driven 
by means of electric motors. In many cases 
the motor has been direct coupled to the 
pump crankshaft, but the pumps exhibited 
are driven by a high speed motor, and the 
necessary speed reduction is effected by 
means of a Hans Renold chain. 

In the Edwards pump, as will be scen 
by reference to the sectional illustration, 

— - foot and bucket valves are entirely dis- 
pensed with. The only valves used are 
those which in the old type of pump are 
known as the “head” valves, and these are 

readily accessible by removing the door at the top of the 
pump. Thus one of the principal causes of breakdown 
and delay,“viz., the giving way of inaccessible valves, is 


OPEN TyPE ENGINE AND “ ParLiox" DYNAMO. 


entirely removed, and as there is but one set of valves to 
renew instead of three sets, a considerable saving is effected 
in maintenance charges and the time necessary for over- 
hauling. 

Another important feature in the Edwards air pump is 
that the water is dealt with mechanically, and ss Coue- 


D 


— 
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quently the speed of the water must correspond to the speed 
of the bucket, a regular quantity of water is assured for each 
revolution of the pump, and the sudden flooding which fre- 
quently takes place when the old type of pump is run a 
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where it exista he considers it simply incidental to, and in- 
separable from, publie works under municipal management, 


This sophistical reasoning prepares one for the generally 


fallacious arguments which run through his paper. 


GrasGow EXHIBITION: PORTABLE ELECTRIC SAw-DBENCH. 


high speeds is avoided. The efficiency of the pump is also 
increased by the provision of clear air inlets and by the 
reduction of the top clearance to a minimum. 

We understand that the Edwards pump has been 
employed in many of the leading electrical installations, 
including those of the City of London, Glasgow, Liverpool, 
Manchester, Salford and Newcastle-on-Tyne, besides over 80 
other important Corporations and companies. 


MUNICIPAL TRADING. 

(Concluded from page 379.) 
Tug editor of the "Municipal Journal comes forward in 
defence of municipal trading, and starts by quarrelling with 


the term. 


* 


w EXHIBITION: EDWARDS THREE-THROW AIR PUMP DRIVEN BY LUNDELL MOTOR. 


He does not consider it as a trading business if 
a corporation supplies the common needs of the community, 
in which he includes gas, electric light, and tramways; but 


Gr4saow Exurpition: "PaALLION" ENCLOSED MOTOR. 


He assumes that the local authority should supply the 
common needs of the community, and asserts that the elec- 
tric light is one of them—but we dispute both propositions. 

If the common needs are to be supplied by the munici- 
pality, the limit of the trading must be extended to the 
definition given in the question of the Earl of Wemyss to Mr. 
John Burns during the discussion of Mr. Dixon H. Davies's 
paper on “The Cost of Municipal Enterprise.” He asked 
Mr. Burns “ Whether it is not his view that private trading 
should be abolished, and that all land, capital, and instru- 
ments of production and of trading should be in the hands 
of a labour-governed State? Is that not so? and Mr. 
Burns replied in one word, ** Yes.” : 

Here we have the straightforward demand of the muni- 
cipal Socialist, and the only logical outcome of the system, 
which the editor of the Municipal Journal advocates in a 
more timid way. 
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Guascow EXHIBITION: - 
SECTION OF EDWARDS AIR PUMP. 


If the common needs of the community are to be sup- 
plied, why talk of electric light and tramways? Surely 
provisions, clothing, shelter, and suitable occupations come 


- before all, and Government must become the universal pro- 
vider, all private enterprise in trade being abolished. 
The writer's belief is that there has been very little 
genuine public opinion behind the agitation against muni- 
cipal trading, and so far as the general apathy on the part of 
the public with respect to most questions is concerned, he is 
right, but, where is there any intelligent, well-informed public 
opinion in favour of municipal trading ? 
If some local authority appealed to the ratepayers to sup- 
port them in abolishing private trading, with a view to their 
opening a general stores for supplying all the necessities of 
the community; how many traders would support them ? 
but until the general interests of the shopkeepers are affected, 
they will probably be to a certain extent indifferent us to 
who supplies electricity, especially when they feel no pressing 
need for it themselves, 

When appealed to on the subject of a municipal specula- 


tion, with the risk of an increase in the rates, sufficient 


interest is aroused to defeat the projecta of the socialist party 
on the Town Councils; but too often the mischief is done 
before the ratepayers know anything about it. ' 

Local authorities, as a rule, are elected by a small minority 
of the ratepayers, especially in the large towns, and difficulty 
is experienced in securing the most suitable representatives, 
or avoiding selection on mere Imperial political grounds, 
having no connection whatever with the local management 
of the district. 

The editor of the Municipal Journal compares the ordi- 
nary town councillor with the directors of a public company, 


and appears to think that * Lords, members of Parliament, 


solicitors, superannuated admirals, and military men pre- 
dominate on electric lighting companies, and that even a 
keeper of a restaurant is a Managing director, whereas the 
Town Councils attract the men of highest standing and best 
business trading.” | 

Neither the facta nor the inference are correct, "Trading 
companies select, their directors from several classes; but all 
interested personally in the business which they are carrying 
on, either as technical experts, men of great business capacity, 
or capitaliste—and this is especially the case with electric 
companies. There is no question that among town council- 
lors able men representing the special industries of the 
locality are to be found, but too often they are selected with- 
out reference to their special knowledge on any subject, but 
merely because they are Unionists or Radicals, or have been 
members of the representative body for a number of years. 
Asa role they know absolutely nothing about electricity, 
and depend entirely upon the consulting engineer they call 
in, who, as 8 rule, advises the speculation, which necessarily 
accords with his own personal interest, 

In our judgment, no municipal trading should be per- 
mitted until the ratepayers have been fully consulted upon 
it, and have recorded an emphatic vote in its favour, 


Instances are by no means uncommon of the action of a 


majority on a Town Council being overruled by the rate- 

17 0 when they have had an opportunity of recording 
er opinion, but it is also unfortunately the case that their 

Opinions do not always prevail, 

th sea of the Municipal Journal deals with some of 
€ objections to municipal trading, but cannot be convinced 

against his will that the local authority is not the best of 

a Powlble worlds. The idea of a candidate for a Town 


Aa a the advocates of municipal trading. He hints 
priv Ousies of local councils as giving great scope for 


We recognise à 5] 
anthorit? & gleam of reason. 
Orities, with all sorts of differing circumstances to deal 
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with, could never carry out such schemes as that of the East 
Middlesex Bill, which the ratepayers disposed of a few 
months ago, and we are gure that the true interests of muni- 
cipal life were never more protected than by the aggressive 
action of a company which on that occasion frustrated such 
an undertaking. 

Apart altogether from the great principles involved in the 
adoption of Mr. John Burns's ideal of the abolition of 
private trading, and the establishment of a State system 
in its place, the minor question is involved ‘in this discussion, 
VIZ, a8 to whether, in the matter of electricity supply, any 
municipality has yet been able to carry on the business with 
financial success, 

Mr. Morse has entirely disposed of the assertion that the 
supply of gas, electricity, and tramways can be better pro- 
vided by a municipality than by a company. 

There is a certain amount of difficulty in getting at the 
exact figures connected with any section of a municipality's 
undertakings, as Mr. Morse, in dealing with gas, argues “on 
the assumption that the municipal accounts charge to the 
gas undertaking every expense properly chargeable thereto, 
about which there must always be considerable doubt, until 
the municipal accounts are not only independently audited, 
but are made public.” 

This is a very large assumption, for it is well-known that 
the accounts are frequently kept in a way that prevents the 
real state of the trading being known. The deficiencies are 
covered by fresh borrowings or large balances due to thc 
treasurer, and not only amounts carried to capital account, 
Which should be charged upon revenue, but only in very 
rare instances is any provision whatever made to meet 
depreciation of plant from antiquation, wear and tear, and 
consequent renewals, 

It is unfortunate that the Government does not publish 


regularly similar returns to that issued on the suggestion of 


Sir Henry Fowler in 1899, as the figures showed that the 
aggregate amount allowed for depreciation by local autho- 
rities on the electric lighting accounts to March 51st, 1898, 
was only equal to one-eiyhth of 1 per cent. per annum, and 
the average annual margin of surplus, inclusive of the small 
amount allowed for depreciation, was only one-third of 1 per 
cent. per annum on the total capital expended. 

Against these figures, which are absolutely incontestable, 
local authorities have been supplied by interested parties 
with statements intended to prove that a majority of 
municipalities supplying electricity do so at a profit in relief 
of rates, and, in sume cases, amounts have been actually 
credited to the rates, for which there was no Justification if 
the accounts had truly represented the results of the trading. 

One of our contemporaries has long published a table of 
costs, being an analysis of the accounts of electricity supply 
undertakings established under provisional orders in the 
United Kingdom, and this table has been constantly referred 
to by the advocates of municipal trading in support of their 
views. "Two columns of statistics are chiefly made use of, 
viz, “Surplus for year," and “ Deficit for year." The 
towns whose accounts show a surplus are paraded in proof 
of the success of the trading, and the deficits are either 
explained away, or being deducted from the net surpluses, a 
net result satisfactory for the argument is used as the temp- 
tation to local authorities for embarking in the speculation. 

But these tables are not only incomplete, but delusive; for 
example, there is in one column the “ amount provided. for 
depreciation and sinking fund," but nothing whatever to 
show whether any amount at all has been provided for depre- 
ciation. 

Take, as an example, Canterbury, second year, surplus for 
the year, £14; amount provided for depreciation and sink- 
ing fund, £990; but on examination of the official accounta, 
we find that nothing whatever has been provided for depre- 
ciation, the item referred to in the table of costs being 
specified in the official accounts under net revenue account, 
as instalments of principal of money borrowed, £989 
15s. 10d. 

We advise ratepayers to carefully analyse the accounts of 
all municipal electric light undertakings before believing that 
in any one instance the speculation has been a financial 
Success, and not an actual burden on the town. 

The Municipal Journal comments upon our article of 6th 
inst., and affords another illustration of the old adage, “A 
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mien conmaced against his will, is of the same opinion 
still. 

If the repetition of a fallacy could convince people that 
it is a sound principle, the Municipal Journal would estab- 
lish its case. | | 

Judging from the action of local authorities, there is 
substantial evidence that they are beginning to understand 
the fact that payment of the original cost of plant by instal- 
ments does not provide for antiquation, depreciation and 
renewal. 

The Municipal Journal alleges that a municipal authority 
only requires about 4 or 5 per cent. for its interest and 
sinking fund, and we would ask upon what it bases its 
Statement? The ordinary calculation for provision of 
interest and sinking fund, upon a loan for 25 years, is 
64 per cent., and our contemporary will find that amount 
Bpecified in estimates of probable financial results in the 
reports of leading consulting engineers to the local authorities 
they advise. 

The Municipal Journal admits that the private trader has 
an advantage over the municipality in not having to pay 
interest unless profits are realised, but nevertheless contends 
that the municipalities are able to supply the public at lower 
rates than the private companies. But may it not be a fact 
that if this were so, local authorities have been charging too 
little, and that the men who understand their business have 
adopted the proper tariff. It is at least significant that 
many local authorities have recently raised their charges, 
finding that the cheap rates do not pay. The blame is cast 
upon the price of coal, but this applies equally to the 
companies who have not raised the price to consumers. 


CONTINUOUS-CURRENT DYNAMOS. 
Bg CLAUDE W. HILL. 


A PAPER under the above title, an abstract of which appears 
on another page, was read by Mr. H. A. Mavor, at the 
Glasgow Engineering Congress. 

In this paper the author aims ata standard system of 
dynamo design and manufacture with a view to establishing 
a definite basis of comparison between the machines of 
different makes. 

The most important point is that in which the author 
proposes in designing machines, to commence at the com- 
mutating parts, aud having settled their proportions 
suitably for sparkless collection, to build the remaining 
parts of the machine around them. This is, in principle, the 
method adopted by myself in 1892, when I joined Messrs. 
Paterson & Cooper as manager and became responsible for 
the design of their machines, alchough my procedure was in 
detail rather different from that proposed by Mr. Mavor, 
which is based by him upon the methods described in 
Messrs. Parshall & Hobart’s work on * Electric Generators.” 

Mr. Mavor determines the non-sparking proportions 
from the relationship of the average E.M.F. generated per 
section of the armature eto the reactance voltage of a 
section undergoing commutation 7. 

At first sight it isa little ditlicult to see what these two 
values have to do with each other, but when we take also 
the author’s statement that the ampere-turns per pole of the 
armature (that is to say, the ampere-turns producing cross 
turn reaction), should not exceed 25,100 per inch length of 
air space, the matter becomes clearer. SN 

As the number of turns per scetion of the armature is the 
same when in the magnetic field, and also when under- 
going commutation, and as in both positions it 18 going at 


the same speed, the ratio < simply represents the relation- 


ship between the strength of field in the gap, and that pro- 
duced by the ampere-turns in the section being commutated. 

Practically, the author tells us that, after allowing for a 
cross turn reaction equal to 25,400 ampere- turns per inch 
length of air-gap, we must further make the ficld in the gap 
go strong that the E. M. F. generated per section of the a: ma- 
ture is twice the reactance voltage of a section which is being 


commutated? These empirical values are expressed in rather 
a roundabout manner, and it appears to me that it would be 
simpler and more direct to use magnetic values, although 
they would be equally empirical but would entail less 
work. 

I find that the values obtained for 7 in Mr. Mavor's for- 
mula No. 3 do not correspond with the values found by 
Messrs. Parshall & Hobart’s method of calculation, from 
which I conclude there is & misprint in the proof of Mr. 


Mavor's paper which has been sent to me. | 
Taking the basis formula for maximum alternating 


voltage = — , I have constructed the formula 
s x 105 
— 1645 x D 55 x 1078, 
in which p = diameter of commutator in inches, R = 


revolutions per minute, f = C. G. S. lines per inch length of 
armature induced by one ampere-turn, l = length of arma- 
ture in inches, c = current in each conductor, m, = the 


number of magnetising turns in the portion of the armature 


undergoing commutation, which depend on the number 
of bars covered by the brush, m, = the number of turns 
per section of the commutator, and / = thickness of brush 
in inches. | 
The values found by this formula coincide with th 
found by Messrs. Parshall & Hobart, and I have used it in 


the calculation of the following table, in which the ratio, L, 


and: the armature ampere-turns per pole per inch length of 
air-gap are given for a number of machines which have been 


run at loads so arranged as to cause these values to differ. 


very widely. 

This method of calculation can be simplified and rendered 
more accurate, and in its final form coincides with the 
method which I have used with uniformly satisfactory 
results for several years. 


For our present purpose we really require to know 
the ratio j rather than the individual values of e and r. 


The value of e = ESO in which x = C. G. S. lines cut 


by an armature rection in the field during the same time that 


a section in the interpolar space is undergoing commutation, 
m, = turns per section as before, s = the time in seconds. 


Taking r = TALE, in which N, = flc m, and combining, 
e 9 N * 2 0 0 h 

NOB eet ed As the quantity 5 the same in eac 
r N MN z 


case, we may eliminate it. 


. We now get a fresh ratio x , which includes all the essen- 
1 


tials of - although it does not correspond in numerical value, 


which is immaterial,as the values are in any case merely 
empirical. We may now take it that a machine will be 


sparkless if the ratio x is of a value such that - would equal 
: 1 
2 when the cross turn reaction of the armature does not 
exceed 25,400 ampere-turns per pole per inch length of gap. 
We may go a step further, and instead of assuming à 
certain gap density and a certain cross turn reaction, take 
the actual figures of both these values. N in the air-gap 18 
proportional to ampere-turns and N, in the commutating 
space is assumed to be (and probably is) also proportional to 
ampere-turns. Armature cross turn reaction i$ expressed in 
ampere-turns, and so taking a = total ampere-turns in gap 
A, = armature reaction expressed in ampere-turas, and A; = 
the magnetising ampere-turns in that portion of a pli 
. — Al 
ture undergoing commutation, we obtain the ratio xn 
which takes into account the true value of the cross-turn 
reaction, and so enables us to determine sparkles propor 
tions for machines working with varying excitation, such a8 
machines which with full strength of field give 195 volts E 
charging accumulators, and with weakened field 100 volte 


1 
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for direct lighting, or those which with fall field have to give 
550 volts for traction work, and with weakened field 440 
volte for lighting. 

The formula — is the one which I have used, but I 
arrived at it directly, and not by the method indi- 
cated here. It occurred to me that as it was the work 


of the reversing field to accomplish sparkless commutation, it 


should bear some definite relation to the magnetising ampere- 
turns in the portion of the armature undergoing commtta- 
tion, and commencing in 1892, I had a number of experi- 
ments made with different machines to determine the rela- 
tion. After accumulating a sufficient number of results, 
I found that for any given type of machine, the ratio was a 
constant quantity irrespective of size, and I pointed this out 
inan article which I contributed to the ELECTRICAL REVIEW 


in August, 1895. 


. e 
The above expressions, however, whether we take * or 
r 


Am A; 


3 
which have t» be taken into consideration in order to obtain 


. Sparkless collection. This we may see from the example 
No. 6. 
The constants of this machine are such as would lead us 
lo expect that it would be absolutely sparkless, and yet it is 
a slight sparker, the sparking being due to magnetic condi- 
tions and not to mere mechanical defects. | 

We may, therefore, say that although for sparkless collec- 


tion ^ A ^! must not be less than a given figure, still 
3 | | 


there will be sparking if the other magnetic conditions, 
such as number and density of teeth, &c., do not receive 
careful consideration, 
ing the question of cost of machines, I have 
found that where a range of machines is designed in fairly 
regular proportion, the cost of labour and material go up in 
a fairly regular manner, as shown on the curve fip. 8. I 
have used curves of this character with very satisfactory 
results for the purpose of estimating the cost of new 
ines. | 
Where different, outputs are obtained by varying the 
length of armature, while keeping the cross-section of the 
machine constant, the costa vary in a different degree, In 
fact, I have found that for a given cross-section of machine 
the length of armature may be varied considerably without 
making any great difference in the cost of labour, and as 
the bearings and various other parts are not altered, the 
cost of material does not vary in direct proportion to the 
length of armature ; 80 that, provided due account is taken 
of other conditions, principal among which is the 
reactance voltage, a machine with an armature of small 
lameter and long length will, for a given output, be 
Cheaper to construct than one having a short armature 
Whose diameter ig proportionately larger. 


F 


No. 


E amc Prag E Rema: ks. 
uu r PAP 
: 41 12,000 62 Absolutely sparkless 
3 d 9,700 61 „ ” 
: 135 12,801 3˙5 Slight spark. 
: ic 15,880 148 Bad sparking. 
6 n 27,600 0:505 Very bad sparking. 
7,920 88 Slight spark. 
dd ee 


SOME NOTES ON CALCIUM CARBIDE 
MANUFACTURE. 


i the esting article entitled “The Influence of the Nature 
Carbide ” 5 Current on the Manufacture of Calcium 
published ind p radon, of Paris, has recently been 
s Zeitechript Jr Caleiumcarbid Fabrikation. 


, do not include the whole of the magnetic conditions 


Dealing first with continuous currents, the author discusses 


the possibility of electrolytic action. Taking a 150-Kw. ' 
furnace, and assuming a yield of 5 kilos of carbide per KW. - 


day, if the current ig introduced at a voltage of 50, 5:7 per 
cent. of the make may be dissociated into elemental calcium ; 
whereas at a voltage of 25, 11*5 per cent. of the carbide may 
be wasted. These figures, however, are purely theoretical; 
for with vertical electrodes, when the hearth of the furnace 
is made the negative pole, the calcium remains in suspension 
in tho batb, and if an excess of carbon has been used in 
compounding the charge, the metal combines again with 
part of that excess, If the upper electrode is the negative 


before it can escape. Clearly electrolytic action is not 80 
objectionable a phenomenon as was originally expected; its 
effects can easily be neutralised, and it only causes a some- 
what higher Consumption of carbon per ton of carbide pro- 
duced. Under precisely similar conditions in the furnace, 
and with the identical charges, continuons current carbide is of 
lower quality than that prepared with an alternating current. A 
continuous current yields a compact carbide which is very 
difficult to break ; an alternating current produces a crystalline 
carbide which breaks [or cleaves] more readily. The 

yield from alternating current carbide is generally 15 or 


20 litres per kilo. higher. If a direct current furnace is 


fed first with a charge too rich in lime, a reddish mixture 
of carbide and fused calcium oxide is formed, which only 
evolves some 100 litres of gas per kilo. If then a fresh 
charge unduly rich in carbon 18 added, a better dark- coloured 


. Carbide is produced; and when the whole output is allowed 


to cool a sharp line of demarcation can be seen between the 
two materials, which Separate with @ gentle blow. But if 
the experiment is repeated with alternating currents there is 
no such line of demarcation, and although the lowest (first) 
part of the make evolves very little acetylene, the quality 
gradually improves towards the top of the mass. It is also 
well known that the furnace charge must be absolutely 
homogeneous in composition when direct currents are 
employed; with alternating currents a rough mixing is 
quite sufficient. | | 

The author next proceeds to discuss the question of alter- 
nating versus direct currents from the aspect of the gene- 
rating plant. This part of his article we may omit, for his 
remarks are not specially new to electricians, He merely 
shows that sudden changes in the resistance of the furnace 


are commoner in the manufacture of calcium carbide than 
perhaps in any other electro-chemical operation ; that 


the alternator can bear these changes better than the 
direct current machine ; that less labour is absorbed 
in watching the generators when they yield alternating 
currents, and that the only objection to the alternator is the 
loss of energy due to lag. It frequently happens that when 
a furnace is fed with an alternating current of 35 volts, at 
the ends of the electrodes the tension is only 25 volts. When 
a direct current is employed the drop in potential will not 
exceed 1 or 2 volts. Therefore the alternator installed to 
serve a certain furnace must be larger than corresponds to 
the consumption of energy inside the furnace itself. Pheno- 
mena of self-induction may appear both in the circuit and in 
the furnace. The former loss can be diminished by the use 
of strip conductors, but that of the arc is also important, for 
the cos @ of the furnace may show a value approaching 0°8. 
With the idea of stopping this waste of energy, M. Pradon 
has designed and patented a furnace built according to the 
idea which underlies the use of concentric cables for alter- 
nating currents. The hearth of the furnace is, as usual, a 
truck running on wheels, and its sides are constructed of 
metal walls. When in position the truck stands under à 
metallie chimney, through which the gases ultimately pass 
off, and in the middle of which hangs the vertical electrode, 
One lead for the current is attached to the top end cf the 
furnace sides. The other is fastened to the lower end of the 
chimney. The current is thns compelled to pass downwards 
through the metallic sides of the furnace, into the central 


hearth, up throngh the mixture of lime and coke, up through - 


the second electrode, down through the walls of the chi:nney. 
and so away; and thus in every position the central current 
is opposed by an “ annular“ current always travelling in the 
opposite direction. By this arrangement the author claims 
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that considerable economy can be effected in the generating 


plant; for an alternator may be safely installed, the dimen- 
sions of which have been calculated from the cos 0 = 0°85 


factor. If, however, the lag of the furnace has not been 
eliminated. it is necessary to employ in calculation the factor 
cos 0 = 0°70. 

When cold, the mixture of lime and coke used in 
manufacturing calcium carbide is a bad conductor of elec- 
tricity, but when heated by the proximity of the arc, it con- 
ducts fairly well. In such a furnace as has been described, 
therefore, there is apt to be a leakage of current from the 
hearth through the hot charge; and although this amount 
of energy is not theoretically wasted—for it yields the equiva- 
lent quantity of heat according to Joule's law—it is practi- 
cally useless as it produces a hard crust of material, partly 
true carbide and partly undecomposed lime and coke which 
cannot be sold. To prevent this leakage, M. Pradon sug- 
gests “insulating " the upper electrode, and thus confining 
the current to the arc proper. | 

In furnaces with vertical electrodes, as the proportion of 
carbon in the charge increases, the walls of the furnace 
become hotter, and the make of carbide per unit of power 
falls. Conversely, as all makers know, if the proportion of 
lime is increased, the production of gas is diminished, and the 
output of carbide is raised. It seems possible, therefore, 
that there should be advantages in producing a lower grade 
of calcium carbide than is made at present, a material 
yielding only 250 litres of the gas per kilo. (4 cub. ft. 
per 1b.) ; for in this way the manufacturing costs, and sothe 
selling costs, might be more than proportionately reduced. 
[ There does not appear to be any objection to this proposal, 
which, indeed, has been offered before, always provided that 
the carbide be sold at a price calculated upon its gas-making 
power, with an allowance for the extra expense in transport- 
ing a heavier weight of less concentrated material by rail 
or ship. Evidently the logical method of charging for car- 
bide, whenever it is used for preparing acetylene, is really to 
base the price on the volume of gas evolved per unit of 
weight under prescribed conditions of generation. ] 

Another method of avoiding the self-induction of the are 
is to suppress the arc altogether, and to perform the opera- 
tion in a“ resistance“ furnace, of which the molten charge 
forms the actual resistance. This plan is practically impos- 
sible of achievement; for although the minimum voltage 
required to strike an arc in a lamp is about 35, in the car- 
bide furnace, owing, presumably, to the presence of calcium 
and carbon vapours, the author believes that an arc would 
appear with a voltage of 8 or 10. Thus the leads and con- 
nectious of the furnace would have to be so large that the 
plant would become very expensive. When in a furnace 
working at 6,000 amperes and 28 volts the upper electrode 
is lowered to within 40 mm. of the hearth, the needle of 
the voltmeter stands at 15. If, then, at 28 volts there were 
no arc, this drop in potential of 13 volts must be caused by 
the resistance of the calcium carbide, which, in the case 
under consideration, formed a mass of 5,000 sq. cm. by 
4 cm. thick; and, were the specific resistance of carbide 
known, it would be possible to calculate what this drop 
should be. M. Pradon has endeavoured to determine the 
latter value by forming a bath of carbide 40 x 40 cm. by 
60 cm, deep in a furnace taking 1,800 amperes. When a 
voltmeter was connected to the hearth of the furnace, and 
through a carbon rod to the surface of the molten carbide, 
the needle indicated 6 volts. Allowing 1 volt for the drop 


in the hearth itself, the loss of potential in the carbide is 
5 volts, whence 


5 x 1.600 


= © 05 1t = 0075 ohm per c.c. 
1800 x 60 ö x 


From this specific resistance it follows that a bath of carbide, 


4 cm. deep, and 5,000 sq. cm. in area, with a current of 
6,000 amperes, should absorb 


9975 x 6.000 X 4 L 936 volt; 
5,000 

so that the drop in potential, if there were no arc at a pres- 

sure of 28 volts, would be only 0°36 volt—an amount that 

would be scarcely noticeable. 


. known until next year. 


GERMAN ELECTRICAL FINANCE. 


TEE general depression which commenced in German iron and 
other industrial circles a year and a balf ago has not been without 
its effect upon the electrical engineering branch, which has auffered 
in consequence of the excessive speculation which has been in 
pregress in that country for several years past. A climax was 
reached two or three months ago, when one electrical company was 
compelled to go into liquidation, notwithstanding the attempts 
made by the two principal electrical companies in Berlin to 
reorganise the business, and as there appears to be no prospect of a 
purchaser, the liquidators announce that the present limited output 
at the works will be discontinued at the end of September in the 
event of the undertaking not being disposed of in the meantime. 
The collapse of this company has been followed by tbat of several 
banks, and proposals to wind up have also been made by one or twe 
other electrical concerns of less importance, and these are still under 
consideration. The occurrence of these unfortunate events has not 
tended to dissipate the feeling of distrust which has been assumed 
by investors towards electrical investments for some time past. On 
the contrary, no one will look at an electrical security at the present 
time, and there is little hope of any improvement until the confidence 
of the public has been restored. Whilst the idea of apparent 
insecurity dominates the minds of investors the industrial banks 
are marking time, and all their resources may be required to 
weather the storm which is passing over the country. On their 
part the manufacturing companies have, generally speaking, found 
business slacker this year, and there have been many dismissals of 
workmen, but the full effects of the depression will scarcely be 

The results of the past year's working of 
some of the large companies have not yet been published, but the 
following summary indicates the position in regard to some of the 
other undertakings. 

The shareholders in the Schuckert Company, of Nuremberg, 
experienced an unpleasant surprise at the recent meeting, when it was 
announced that the proposal to pay a dividend of 10 per cent. 
would be withdrawn, and the amount carried forward to the next 
account. It was explained by the directors that when the decision 
to declare the dividend was arrived at it was not expected that the 
crisis in trade and industry would last so long and have so 
unfavourable an influence upon the financial position of the 
company. In the meantime the collapse of the Leipsic 
Bank nearly caused a panic, aud induced each institution 
to consider the future. The explanation proceeded to state 
that the Schuckert Company was only interested in the failure 
of the bank to the extent of baving purchased sbares amounting to 
£210,000 in the Jaice Electricity Company which had to be paid for 
immediately in order to obtain possession, aud the injury suffered 
by the company lies in the premature payment for these shares. In 
these circumstances it wes not proposed to pay the proposed divi- 
dend, but to retain the whole of the surplus in the interesta of the 
company. At the meeting the directors were subjected to, and 
answered, long criticisms directed against the alleged high propor- 
tion of officials in relation to workmen, the high salaries of officials, 
too little provision for depreciation of plant and machinery, and an 
excessive valuation of the sbares held in the allied concern—the 
Continental Company for Electrical Enterprises—to which reference 
is made below. One attempt was made to secure the payment of 
5 per cent. on the capital, another proposed the writing off of the 
whole of the available balance ; but these amendments were rejected, 
and the new recommendation not to declare any dividend was 
eventually approved. The accounts which were issued prior to the 
meeting showed that the company’s capital amounts to £2,100,000, 
and loans to £1,750,000. The surplus for the year reached 
£538,776 as compared with £630,412 in the previous year, and the 
net profits were £312,185 as against £462,451. It was proposed to 
distribute £210,000 by way of a 10 per cent. dividend in comparison 
with 15 per cent. last year, and to carry the balance forward. There 
has, however, been no distribution, and the company has no reason 
to rejoice in the possession of the Jaice shares, which company 1$ 
mainly concerned with the electrical production of carbide of 
calcium, which is now one of the depressed and over-produced in- 
dustries on tbe Continent. 

The Continental Company for Electrical Enterprises, of. Nurem- 
berg—one of the various promoting undertakings—experienced a 
serious set-back during the past year. Including the balance 
brought forward, the surplus available as a result of the years 
operations amounts only to £77,689 as compared with £192,534 In 
the previous year. After meeting expenses of administration and 
interest on loans, there remains a net profit of £37,000 as against 
£151,718. Of the profit, the sum of £30,154 is absorbed by renewals, 
capital redemption of undertakings administered by the company 
and allocations to reserve, whilst the balance is carried forward 
to the next account. This is an exceedingly unfavourable result 
when compared with the distribution made in the previous year at 
the rate of 7 per cent. The report of the company, whose capital 
of £1,600,000 is mostly held by the Schuckert Company, points out 
that only a portion of the securities held could be realised daring 
the year, and that the profits on new issues were less, in consequence 
of investors having abandoned their preference for electrical . 
prises in favour of an opinion adverse to them. Moreover, the 
surplus out of working operations did not correspond to pech 
tions, owing to increased expenses, whilst the writing down © 
shares to the level of quotations brought about a considerable e 
The directors believe, however, that the disinclination of tae pt ae 
to invest in electrical securities will change to s more favour i 
view when it becomes more generally known that the majority de 
electrical undertakings may be regarded as solid, and capable o 
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development. It cannot be seen how soon such a change will take 
place, so as to allow of the realisation of the shares held in other 
companies; but in view of the interest manifested in various foreign 
undertakings. the directors consider that an advantageous disposal 
may shortly become possible. The company is interested in ligbt- 
ing and tramway concerns in Germany, Russia, Austria, France, 
Italy, Spain, Norway, aud Roumania. 

The Lahmeyer Company, of Frankfort-on-the-Main, whose share 
capital has rapidly advanced from £85,000 to £500,000 during the 

six years, has no reason to be dissatisfied, notwithstanding the 

slight decline during the past year. It has paid dividends succes- 
sively of 5, 8, 10, 11 and 11 per cent, whilst the distribution 
diminishes to 10 per cent. for the year which recently terminated. 
The company's report characterises the present situation as satis- 
factory, even after taking into consideration the retrogression which 
has occurred in the industry. The shopsonly partially require night 
work, new orders continue to increase, and employment is now 
found for 2,726 workmen and officials, as compared with 2,264 a 
year ago. Complaint ia made of the tardy manner in which pay- 
ments are made, especially in regard to the heavy industries. This 
fact. notwithstanding the activity and perfection of manufacture, 
renders it difficult to form a correct judgment of the course of 
business during the current year. There is, however, no ground 
for despondency, as when the anticipated improvement takes place 
the report submits that the well established works will maintain 
their recognised standard of efficiency. The gross profits for the 
year reached £215,805, as compared with £162,437, being an increase 
of £53,368, whereas the expenditure only advanced by £16,400. After 
providiog for depreciation and payment of guaranteed interest, 
there remains a net profit of £70,030. This is disposed of by the 
payment of £50,000 as dividend on the capital of £500,000 as 
against £33,000 on £300,000 in the preceding year, whilst the 
balance is absorbed by additional appropriations for depreciation, 
the remuneration of the directors, and the carry forward to the next 
account. It is noteworthy that the company's patents have been 
entirely written off the books. The report mentions the receipt of 
an order from the Charing Cross and City Electric Lighting Com- 
pany for the supply of machinery, and states that, as a result of 
this contract, and in order better to be able to deal with business 
in England, it was found advisable to form an English concern 
under the title of tbe Lahmeyer Electrical Company, with a capital 
of £100,000. A similar policy has been followed in Italy by the 
constitution of a Lahmeyer Company in Milan. On the other 
hand, the Russiau section has resulted in a considerable loss in con- 
sequence of the heavy expenses, unsatisfactory organisation, and 
the general economic depression, and a similar fate has attended 
the company’s investment in the Norwegian electrical company at 
Skien. The company has now decided to increase its capital to 
£1,000,000, in order to exchange the additional shares for a large 
share in the German Company for Electrical Enterprises of 
Frankfort-on-the- Maine. 
. The first general meeting of the Felten & Guilleaume Gesellschaft, 
of Mulheim-on-the-Rhine, as now constituted, was held recently, 
when accounts were passed covering a period of 18 months. With 
a capital of £1,800,000, the profits earned by the company during 
that period amount to £400,308, of which £42,554, has been written 
off for depreciation to the extent of 24 per cent. on buildings and 
12 per cent. on machinery. Out of the balance of £357,754 the 
shareholders receive £225,090 by way of dividend at the rate of 
10 per cent. per annum, or 15 per cent. for the period under review, 
although the capital participating in the distribution on this occasion 
only amounts to £1,500,000. The sum of £17,882 has been placed 
to reserve, and £50,000 to the special. reserve fund, the directors 
remuneration absorbs £20,750, and the officials’ pension fund £5,000, 
whilst the balance has been carried to the next account. As compared 
with liabilities amounting to £840,000, the balance-sheet showed 
debtors for £1,147,500. 

The operations of the Internationale Elektricitäts Gesellschaft, of 
Berlin, in which the well-known  Disconto Gesellschaft is pro- 
minently interested, were mainly concerned during the year with 
its participation in the Compagnie Parisienne de l'Air Comprimé 

. Popp. Although the Popp Company is of long standing, it will be 
unable to pay any dividends until the question of the extension of 
its concession by the Paris Municipality has been satisfactorily 
solved. During the year a net profit of £81,210 was 
realised by the Paris Company as against £57,320 in the 
previous 12 months, but of the former only £4,290 was 
derived from the compressed air portion of the under- 
taking as compared with £4,540. It is expected that the latter 
branch will show considerable development this year in consequence 
of the number of lifts supplied with power having been doubled. 
It will be understood that the greater portion of the revenue has 
proceeded from the rale of current, the lamp connection having 
advanced from 174,909 to 240,070 lamps. The net profits of the 
the Popp Company have been placed to the redemption fund, 
Which has thereby been increased to £136,400. The unsatisfactory 
condition of. the Paris Company has induced the International 
Electrical Company to again devote its surplus for the year to 
writing down the value of the shares held in the Popp Com- 
pany. As the surplus, which mainly arises from interest, amounts to 
£10,880 as against £9,118 in the preceding year, it will be obvious 
that this Berlin company is having to pay dearly for its experience 
with the French compressed air company. 

The well-known electrical instrament business of Hartmann and 
Braun, of Frankfort-on-the-Maine, was converted into a joint stock 
company in June, with a share capital of £85,000, and at the same 
time a 5 per cent. loan of £35,000 was sanctioned, repayable within 
35 years from 1906. The purchase price was fixed at £116,400, of 
Which £84,850 has been accepted by the vendors in shares and the 
remainder in bonds. The board of inspection comprises Herr 


Eugen Hartmann and Dr. Franz Braun, whose families retain pos- 
seesion of the sbares for the present. 

The Deutsch-Ueberseeische E.G., of Berlin, which stands in close 
relations with the Allgemeine (A.E.G.) Company of that city, owned 
only one of the central stations in Buenos Ayres until recently, 
when an arrangement was entered into for the absorption of the 
undertaking of the Compagnie Générale d'Electricité de la Ville de 
Buenos Aires of Paris. The latter was also established by a 
German company, the Union E.G., which, together with its friends, 
owned the majority of the shares in the French company. The 
amalgamation will have the effect of diminishing competition and 
bring about economy of administration of the two enterprises, one 
Jf which is on the continuous current, and the other on the alter- 
nating current system. The German company, which completed 
extensions last year, increasing the total capacity up to 7,000 H.P., 
realised a net profit of £11,176, and its lamp connection advanced 
to the equivalent of 74,000 lamps of 16 c.p. The gross receipts 
amounted to £34,692, of which £28,122 was obtained from lighting, 
and the remainder from the operation of the metropolitan tramway. 

The first annual report of the Voight & Haeffner Company, of 
Fraukfort- Bockenheim, regards the results obtained as being satis- 
factory, although the reaction in industry has been experienced as 
in the case of other concerns. The company's second factory, which 
was commenced at the beginning of the financial year, was com- 
pleted in the autumn, and the transfer of a portion of the business 
from the old to the new works was then taken in hand. The new 
factory has been specially designed for the manufacture of appa- 
ratus for dealing with heavy currents and high tensions, and is 
equipped with an extensive laboratory and test rooms. The surplus 
from manufacturing operations during the year amounted to 
£27,770, and the net profits to £11,918, the dividend paid being at 
the rate of 8 per cent. It is expected now the new factory is at 
work, and in view of the manifold nature of the company's manu- 
factures, that the scope of business will be considerably extended. 

The position of the Heddernheimer Kupferwerke (late F. A. 
Hesse & Sons) of Heddernheim, has been so far from satisfactory as 
to render a reorganisation necessary in order to place it on a stable 
financial basis. At the close of 1900 there was a deflcit amounting 
to nearly £41,000, and in order to bring about reform the recent 
general meeting agreed to a reduction of the share capital from 
£300,000 to £200,000, and to the issue of preference capital to the 
extent of £50,000. The proceeds of this issue, which has just been 
offered to existing shareholders at par, are to be devoted to the 
wiping out of the deticit, the defraying of the expenses of reorgani- 
sation, and the formation of a special reserve fund to be added to 
every year. Under certain circumstances it will be possible for a 
general meeting to extinguish the preferential right of the new 
capital and place it on an equality with the ordinary sbares. 


THE BRITISH ASSOCIATION MEETING. 


THE Glasgow meeting of the B.A. closed on Wednesday. As might 
have been expected, after the holding of the Engineering Congress 
in the same city but a few days previously, the gathering was even 
less important than usual from an electrical point of view. The 
presidential address, to which we referred last week, was delivered 
by Prof. A. W. Riicker on 11th inst. to an audience of between 2,000 
and 3,000. 

Major MacMahon's Address in Section A. 


In Section A the following morning Major P. A. MacMahon, D.Sc., 
F.R.S., delivered his presidential address, in the course of which he 
said, among other things :— 

In pure science we look for a free interchange of ideas, but in 
applied physics the case is otherwise, owing to the fact that the 
commercial spirit largely enters into them. Ina recent address 
Prof. Perry has stated that the standard of knowledge in electrical 
engineering in this country is not as high as it is elsewhere, and all 
men of science and many men in the street know that he is right. 
This is a scrious state of affairs, to which the members of this Section 
cannot be in any sense indifferent. We cannot urge that it is a 
matter with which another section of the Association is concerned 
to a larger degree. It is our duty to take an active, and not merely 
passive, attitude towards this serious blot on the page of applied 
science in England. For this many reasons might be given, but it 
is sufficient to instance one, and to state that neglect of electrical 
engineering has a baneful effect upon research in pure science in 
this country. It hinders investigations in pure physics by veiling 
from observation new phenomena which arise naturally, and by 
putting out of our reach means of experimenting with new combina- 
tions on a large scale. Prof. Perry has assigned several reasons for 
the present impasse, viz., a want of knowledge of mathematics on 
the part of the rising generation of engineers; the bad teaching of 
mathematics, and the antiquated methods of education generally ; 
want of recognition of the fact that engineering is not on 
stereotyped lines, but, in its electrical aspect, is advancing at a 
prodigious rate; municipal procrastination, and so on. He 
confesses, moreover, that he does not see his way out of the diffi- 
culty, and is evidently in a condition of gloomy apprehension. 

It is, I think, undoubted that science has been neglected in 
this country, and that we are reaping as we have sowed. The 
importance of science teaching in secondary schools has been over- 
looked. Those concerned in our industries have not seen the 
advantage of treating their workshops and mauufactories as labora- 
tories of research. The Government has given too meagre s- 
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endowmeht to scientific institutions, and has failed to adequately 
encourage scientific men and to attract a satisfactory quota of the 
best intellects of the country to the study of science. Moreover, 
private benefactors have not been as numerous as in some other 
countries in respect of those departments of scientific work which 
are either non-utilitarian or not immediately or obviously so. We 
have been lacking alike in science organisation and in effective co- 
operation in work. 

It has been attempted to overcome defects in training for scien- 
tific pursuits by the construction of royal roads to scientific know- 
ledge. Engineering students have been urged to forego the study 
of Euclid, and, as a substitute, to practise drawing triangles and 
Rquares; it has been pointed out to them that mathematical study 
has but one object, viz., the practical carrying out of mathematical 
operations; that a collection of mathematical rules of thumb is 
what they should aim at ; that a knowledge of the meaning of pro- 
cesses may be left out of account so long as a sufficient grasp of the 
application of the resulting rules is acquired. In particular, it has 
been stated that the study of the fundamental principles of the 
infinitesimal calculus may be profitably deferred indefinitely so long 
as the student is able to differentiate and integrate a few of the 
simplest functions that are met with in pure and applied physics. 
The advocates of these views are, to my mind, urging a process of 
“cramming” for the work of life which compares unfavourably 
with that adopted by the so-called crammers for examinations; 
the latter I believe to be, as a rule, much maligned individuals, who 
succeed by good organisation, hard work, and personal influence, 
where the majority of public and private schools fail; the examina- 
tions for which their students compete encourage them to teach 
their pupils to think, and not to rely principally upon remembering 
rules. The best objects of education, I believe, are the habits of 
thought and observation, the teaching of how to think, and the 
cultivation of the memory ; the examiners of experience are able to 


a considerable extent to influence the teaching in these respects; - 


they show the teachers the direction in which they should look for 
success. The result has been that the crammer for examinations, 
if he ever existed, has disappeared. 


Col. Crompton's Address in Engineering Section (G). 


In Section G (Engineering) the same morning Col. Crompton 
delivered his sectional address, of which the following is an 
abstract: 

I wish to lay before you some of the interesting problems pre- 
sented by recent developments in means of locomotion on land 
which demand the best thoughts of everyone interested in the im- 
provement in means of travelling and in the more rapid transit of 
oods. 

: Of late years our attention has not been confined to railways 
only, but, owing to the invention of the cycle and motor car, has 
also been directed to travel on our roadways, which during the first 
00 years of the railway era had somewhat fallen into disuse. I am 
not able here to deal with many of the fnteresting questions 
affecting our long-distance railways, other than by referring to the 
probable early introduction of railways of a new type intended 
to attain a speed of 120 miles per hour and worked by electrical 
power. It appears that, after all, the speed limit of railways of 
the present system of construction is reached at about 65 or 70 
miles per hour. It is not probable that anything greatly in excess 
of 70 miles per hour will be reached until railway managers 
initiate an entirely new system of construction. The high-speed 
service that is now in contemplation in England, America, and 
Germauy, intende to attain speeds of over 100 miles per hour by 
providing electrical means of haulage sufficient to propel light 


trains eonsisting of one, or, at the most, a few cars; and in order to 


render this service successful to run these light trains at short 
intervals of time; so in effecting this high speed the railways will 
give a service which more nearly resembles the tramway service 
than our present system of heavy express trains at infrequent 
intervals. The high-speed service of light trains at frequent 
intefvals is well suited to electrical haulage, as it works generating 
machinery situated at fixed points to the best advantage, and 
evables the best return to be obtained from the necessarily heavy 


. capital cost of copper in the conductors which transmit the energy 
along the length of the line, as it is evident that if the speed be 
sufficient to ensure that each section of the line only carries one 


running train, the costs of the conductors will be in proportion to 
the weight of that train. 
Great advantages have already been made in adapting electrical 
traction to long lengths of railways. The work already done by 
Brown-Boveri, of Baden, in Switzerland, at firat on the mountain 
railways and afterwards on the Burgdorf-Thun full-gauge line, the 
experimental work of Ganz & Co., of Buda-Pesth, and of Siemens 
and Halske, at Charlottenburg, have already shown that the power 
problems are nearly all of them solved, so that we may feel confident 
that electrical engineers will very shortly surmount any power 
difficulties that still remain. But this high-specd railways problem 
at present presents certain unknown factors which can only be satis- 
factorily determined by the actual testing and working of the lines 
when carrying passengers. I refer to those which deal with the 
increased oscillation, vibration, and noise to be expected from the 
extreme speeds. These matters must be met so as to give sufficient 
comfort and protection to the passengers, for if the passengers are 
rendered uncomfortable by the extreme speed the service can never 
become popular, and on this last question depends the most impor- 
tant question of all, viz., the extent to which the travelling public 
are likely to make use of a high-speed railway service. In 
attempting to forecast this matter, although we meet many business 
men who think it would be an undoubted advantage if the journeys 
between important business centres occupied half the time they do 


at present, in the United Kingdom there are only a few journeys: 


of sufficient length to make saving of time of great importance, but 
the case is far different in America and on the Continent, where the 
business centres are much further apart than they are here. I, as 
an English engineer, foresee that this typographical question will 
cause our English engineers to be at a disadvantage as compared 
with American and Continental ones, for it appears likely that the 
number and mileage of high-speed railways is likely to be far 
greater in America and on the Continent than in the United 
Kingdom. Before I entirely leave the subject of very high-speed 
railways, a rather curious speculation presents itself to us; this is 
whether the need for rapid communication between town and town 
may not eventually be supplied by high-speed motor cars on roads 
specially prepared for them. Mr. Wells in his interesting forecast in 
the Fortnightly Review seems to think that the time is not far distant 
whenall passenger traffic will be carried on special roadson motor cars. 
Without going so far as-Mr. Wells, it does seem probable that if 
only a few passengers require to travel between two business 
centres such as Manchester and Liverpool, and to occupy only half 
the time from door to door at present taken by the railway and the 
two terminal cab rides, it might be better to provide one of Mr. 
Wells’s improved roads on which private owners could run their 
own cars, paying toll for the road, and on which a public service of 
cars would provide for those who did not own cars themselves. 

I now propose to deal at somewhat greater length with what I 
think is a most important problem in locomotion, viz., that caused 
by.the congestion of street traffic in our towns and by the undoubted 
difficulties which exist in carrying our workers to and from their 
homes in the country to their places of employment in our towns. 
Luckily it seems that we are likely, through the skill and energy of 
our engineers, to meet these difficulties iu more than one way. The 
number of our working population that use the cycle for going to 
and fro from their work is already very large, aud is steadily in- 
creasing, and their use of the roads must be considered. Then 
came the motor car, developed in France to such an amazing extent, 
and which seems now likely to be developed to an equal extent in 
this country. After many years of objecting to the use of the over- 
head trolley system, our town authorities seem now to have deter- 
mined that the only way of relieving street traffic is by au enormous 


development of electrical tramways, and on all sides we find the 


large towns rivalling one another iu the extent of the tramway 
systems which they have either acquired or are laying down for 
themselves. It seems opportune now to point out that a great deal 
of mischief may accrue by this indiscriminate use of tramways, and 
for those who are considering these matters, I bring forward a few 
facta which are worthy of notice. Of course, in new countries, or 
in new towns in old countries, where the roads are rough and bad, 
anything in the nature of a tramway using rails is an improvement 
on a roadway ; but when we are dealing with cities which already 
possess well laid out and well-paved streets, on which all kinds of 
wheel traffic can be carried on with a minimum of rolling resist- 
ance, it seems wrong, from an engineering point of view, to break 
up the surface of these streets for the purpose of laying tramways, 
and for the following important reasons: — Traffic carried on a 
roadway by vehicles, whether horse-drawn or by cycle or motor-car, 
differs from traffic carried on rails, chiefly in that the former vehicles 
possess an important power, viz., that of overtaking, which is not 
possessed by the latter, that is to say, that vehicles on the plain 
road surface can overtake a stopping or a slower vehicle going in the 
same direction without interfering with other vehicles, whereas on 

rails the vehicles going one way must always remain in the same ` 
relation to one another, so that the speed of vehicles on rails 
must always be regulated by that of other vehicles going in the same 
direction. Street tramways, for instance, must stop to set down and 
take up passengers. This limite the speed average and the number 
of vehicles per mile of track, for if there be not sufficient intervals 
between the vehicles they would have to stop and start nearly 
simultaneously. Thus the carrying capacity of the best modern 
electrical tramway 18 limited by this want of overtaking power. I 
have made careful inquiry from those who have great experience in 
tramways not only in this country but in America and on the Con- 
tinent, and I find that it is generally admitted that the maximum 
carrying capacity of an electrical tramway in one direction is 4,000 
passengers per hour carried past any given point. I find that a full- 
gauge suburban or metropolitan railway, crowded to ite fullest 
extent, cannot carry more than 12,000 passengers per hour. Now 
most of us have often seen large crowds taken away from a point of 
attraction by omnibuses and horse-drawn vehicles, and have 
noticed that the crowded omnibuses almost touch one another, and 
yet can go ata fair rate of speed. In thie case, at eight miles per 
hour speed, 14,000 passengers can be carried from a given point per 
hour. 

Up to the present & public motor-car service has not yet been 
iostalled of any magnitude to enable us to compare the carrying 
capacity of motor cars with that of horse-drawn omnibuses, but, owing 
to the reduced length of motor cars compared with that of omnibuses, 
&nd on account of their greater speed and greater control, motor cars 
can now be built to deal with great crowds at an even higher rate per 
hour than that noted above. It appears certain, therefore, that, 
although the provision of electrical tramways is undoubtedly an 
economical means of carrying passengers, yet that these tramways 
cannot be laid in existing thoroughfares without considerably reduc- 
ing the total road carrying capacity at times of heavy pressure of 
traffic, and as it appears likely that either for the daily transport of 
the workers to and from their homes to places of employment, or 
for taking great crowds out into the country for pleasure purposes, 
a motor car service carried out on well-made roads will compete 
favourably with, and in many ways may be preferable to, tramway 
gervice. 

It must be remembered that the laying of tram rails not only 
blocks ordinary traffic, but in our most crowded streete it introduces 
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dangers to all wheeled vehicles not on rails, motor- cars, and cyclists 
by the skidding of the wheels when they cross the line of rails, and 
these dangers are daily causing, and are still likely to cause, very 
serious accidents. 

The increased road and street traffic, and the development of new 
means of road locomotion, have made imperative some modification 
of our existing system of roadway administration. Cycles, motor- 
cars, electrical tramcars, have been invented and put on roads which 
are maintained and worked exactly as they were 70 years ago at 
the commencement of the railway era, when the population of the 
Unitéd Kingdom was half its present figure, and that of the large 
towns one-tenth of the present figure. 

Parliament must take in haud an improved administration of our 
highways by a comprehensive scheme. Far too many ancient main 
lines of thoroughfare, already too narrow for the traffic which is on 
them, are being blocked by having tramways laid on them; these 
cause the development of building estates, which throw additional 
traffic on to these thoroughfares. An increase in the speed of the 
street traffic is desirable; for the faster the vehicles travel the less 
. the street is occupied by them. Motor cars can safely travel at 16 

miles an hour, and, therefore, need only take half the time and 
occupy only half the street surface that an omnibus does when 
traveling at eight miles per hour. Such high speeds as these, 
which are desirable and perfectly safe for motor cars, cannot, 
however, be obtained unless some regulations are made as to the use 
of the roadways by foot passengers. 

Much has been recently said and written on the subject of motor 
cars and motor wagons. It is generally admitted that there will 
be considerable scope for engineering skill and capital in their 
improvement and construction. 

One of the topics which has been most strongly discussed during 
the last year has been the position which this country holds rela- 
tively to other countries as regards its commercial supremacy in 
engineering matters. A few years back we were undoubtedly ahead 
of the world in most branches of mechauical engincering, but 
owing to the huge development of mechanical engineering in 
America and Germany, we are certainly being run very bard by 
these countries, and everyone is looking fur means to help us to 
regain our old position. In endeavouring to learn from America 
we see that, although the workmen in that country receive higher 
wages than they do here, and although the cost of some of the 
materials is higher than it is here, their manufacturers manage to 
deliver engines, tools, and machinery of all classes of excellent 
quality at a price which appears to our manufacturers to be mar- 
vellously low. When we look into the matter we find that the 
chief difference between the manufacturer of America and the 
manufactnrer at home is that, whether it be steam engines, tools, 
agricultural machinery, or electrical machinery, the American 
invariably mauufactures goods in large quantities to standard 
patterns, whereas we rarely do so here, at any rate to the same 
extent. Where we turn out articles by the dozen the American 
turns them out by the hundred. This difference in the extent to 
which an article is reduplicated is caused by the Americans having 
realised to a far greater extent than we have the advantage of 
standardisation of types of machinery. They have felt this so 
strongly that we find in America that work is far more specialised 
than it is here, so that a manufacturer as a rule provides himself 
with a complete outfit of machinery to turn out large numbers of 
one article. He lavishes his expenditure on special machinery 
to produce every part sufficiently accurate to dimensions to 
score thorough interchangeability ; consequently the cost of 
erecting or assembling the parts is far less than it is here. 

One reason why the American manufacturer has been able to 
impose on his purchasing public his own standard types, whereas we 
have not been able to do so, is that very rarely in America does a 
consulting engineer come between the manufacturer and the user, 
whereas here it is the fashion for the majority of purchasers of 
machinery to engage a consulting engineer to specify and inspect 
any machinery of importance. By this I do not impute any blame 
to our consulting engineer; he considers the requirements of his 
client, and insists that they are to be adhered to as closely as 
possible; to him the facility of the production of articles in large 
quantities is of no moment, In America it seems to be understood 
by the purchaser that it is a distinct advantage to evcryone con- 
cerned, both manufacturer and purchaser that the purchaser should 
lo some extent give way and modify his requirements 80 as to con- 
form with the standard patterns turned out by the manufacturer. 
Although manufacturers all hope for this simplification of patterns, 
Yet, for the reasons I have given, it will be some time before their 
hope is realised. But on other matters it is quite possible for 
manufacturers to combine, so as to obtain some standardisation of 
paris which they manufacture which will reduce costs and be of 
advantage to everyone concerned. 

Up to the present the Board of Trade has dealt with the simple 
dlandards of weight, capacity, and length, but in other ccuntries 
National Standardisiug Laboratories have been provided, viz., by 
the Germans at their Reichsanstalt at Charlottenburg, and with the 
happiest results; here at last, throngh the exertion of the Council 

_ of the Royal Society, our Government has been moved to give a 
grant in aid and to co-operate with the Royal Society to establish a 
National Physical Laboratory for this country. A laboratory is 
already in existance, and soon will be at work, at Bushey House, 
Teddington. It has large and lofty rooms and a vaulted basement 
in which work can be carried on where it is important to secure the 
observer against changes of temperature. 

The aims of a National Physical Laboratory have been well put 
forward by Dr. Glazebrook in a recent lecture at the Royal Iustitu- 
tion, in which he points out how little science has up to the present 
come to be regarded as a commercial factor in our commercial 
world. The position of manufacturers of all classes must be helped 


and improved by a well-considered Iseriestoff investigations on the 
properties of materials, measurements of forces, and by the careful 
standardisation of and granting certificates to measuring apparatus 
of all classes. Until the question is fairly faced and studied, few 
manufacturers realise how helpless individual effort or individnal 
investigations must be when compared with comprehensive and con- 
tinuous investigations which can be carried on by a National 
Laboratory so as to deal with the whole of each subject completely 
and exhaustively, instead of each investigation being limited by the 
temporary need of each mannfacturer or user. 

I bave already alluded to the verification, care, and maintenance 
of ordinary standard gauges of accuracy. In this electrical age the 
accuracy of electric standards is of supreme importance. 


Papers, Discussions, de. 


In Section C (chemical) Prof. Frankland’s address dealt with the 
position of British chemical industry at the dawn of the twentieth 
century. 

_ On Saturday morning the newly formed Educational Section met 
jointly with the Mathematical Sub-section of Section A to discuss 

The Teaching of Mathematics" The discussion was opened by 
Prof. John Perry, and continued by Major MacMahon, Profs. 
Rücker, S. P. Thompson, Miall, Minchin and Jamieson, and Sir 
John Gorst. 

The Buildings of the National Ph sical Laboratory,” by Dr. R. T. 
Glazebrook, F. R. S. (Sec. I) : dud 

“The Mechanical Exhibits in the Glasgow Exhibition,” by D. H. 
Morton. (Sec, G.) 

“ On the Use of the Telephone for Investigating the Rhythmic 
5 in Muscle,“ by Sir J. Burdon Sanderson. (Phisiolog. 

ec, 

Report of the Committee on Electrical Standards.“ (A.) 

Note on a Comparison of the Deposits in Silver Voltameters 
with different Solvents,“ by S. Skinner. (A.) 

On the Conduction of Electricity through Mercury Vapour,” b 
Prof. A. Schuster, PRS. (l)) roug dtc E 

"Sur les Effets Magnétique de la Convectioa Electrique," by Dr, 
V. Crémieu, (.J.) 

“On Photo-Electric Cells," by Prof. G. M. Minchin, F.R.S. (A.) 

“On the Change of Conductivity of Metallic Particles under 
Cyclic Variations of Electromotive Force," by Prof. J. Chunder 
Bose. (I.) 

“ Report of the Committee on Resistance of Road Vehicles to 
Traction." („..) : 

"Railway Rolling Stock— Present and Future," by N. D. Mac- 
donald, (J.) 

“Report of the Committee on Radiation in a Magnetic 
Field." (4.) : 

A New Gauge for Small Pressures,” by Prof. E. W. Morley and 
C. F. Brush. (A.) iu d 

The Laws of Electrolysis of Alkali Salt Vapours," by Dr. H. A. 
Wilson. (A.) 

" Preliminary Note on the Theory of the Lippmann Electrometer 
and Related Phenomena,” by F. G. Cottrell. (A) 

" Effect of Non-Electrolytes on the Lippmann Electrometer 
Curve,” by J. A. Craw. (A.) 

Discussion on the Proposed New Unit of Pressure, opened by a 
Paper by Dr. C. E. Guillaume. (A.) ; 

" The Michelson-Morley Effect," by Dr. W. M. Hicks, F. R. S. (4.) 

“The Law of Radiation,” by Dr. J. Larmor, F. R. S. (A.) 

The Protection of Public Buildings from Lightning,” by Killing- 
worth Hedges. (.) 

“The Commercial Importance of Aluminium,” by Prof. E, 
Wilson. (7.) 

"On a new Electro-magnet and an Echelon Spectroscope for 
Magneto-optic Observations,” by Prof. A. Gray and Dr. W. 
Stewart. (.1.) 

On the Nomenclature of the Ions,” by Prof. J. Walker, F.R S. 
(Chum. See.) r 

“ Electrolytic Conductivity of Halogen Acid Solutions,” by Dr. 
J. Gibson. (L'hem. Sec.) 


“ Economic Effect of the Tramways Act, 1870," by E F. Vesey- — 


Knox, M.A. (Econ. Sec.) 

Report of the committee on the small screw gauge. (H.) 

Report of the Committee on the Determiuatiou of Magnetic 
Force on Board Ship. (A.) 

"On New Instruments for Magnetic Work on Board Ship," by 


Capt. E. W. Creak, F. R. S. (A) 
“The Interference and Polarisation of Electric Waves," by Prof. 


G. Quincke. (A.) 


“On the Effects of Magnetisation on the Electrical Conductivity 


of Iron and Nickel," by d. Barlow. (.) 

“The Influence of a Magnetic Field on the Viscosity of Mag- 
net isable Liquids,” by Prof. A. Gray, F. R. S. (A.) 

„The Influence of a Magnetic Field on the Viscosity of Mag- 
netisable Solids," by Prof. A. Gray, F. R. S. (1) 

Stress and Magnetisation of Nickel and Cobalt,“ by J. W. Peck 


and R. A. Houstoun. (A.) 
“ Note on the Coherer,” by Prof. J. Blyth. ((I.) 
The Electrolytic Conductivity of Halogen Acid Solutions,“ by 


Dr. J. Gibson. (CRem.) 
Nert Year's Meeting. 
The B.A. meeting for 1902 is to be held at Belfast under the presi- 
dency of Prof. Dewar. 
E 
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CORRESPONDENCE. 


On the Training of Engineers. 


Your correspondent, “ Specialiser," under the heading 
* How to Kill Technical Education," in your issue of 
September 6th, draws an analogy between the training of the 
medical student and that of the engineer. He might, with 
advantage, have carried it further. 

There is practically only one way of becoming a doctor. 
The medical student, throughout his career, is under the 
Systematic control of the profession. He is subject to a good 
general training as an essential preliminary to the special 
training, both being blended throughout with practical work, 
and the whole being under the direct supervision of men who 
are acknowledged as leaders of the profession, and who are, 
for the most part, in daily practice. 

The high standard of general excellence of the medical 
profession is undoubtedly due to the organisation and uni- 
formity of the method of training. Compare this with the 
cbaotic state of engineering training. | 

Let us suppose that engineering employers discovered that 
they wanted highly trained engineers. 

Before going further I will define a “highly trained 
engineer" as being, in my opinion, one who has a thorough 
practica! knowledge of that branch of the profession which 
he is following, together with an equally thorough basis of 
general scientific training, which enables him to give 
intelligent appreciation to the work of experts in other 
branches (chemists, physicists, metallurgists, &c.), at least so 
far as their work affects his own. Under present conditions, 
both the time and the money required to obtain such a 
training will be greater than are required in entering any 
other profession. 

One cannot grumble at the technical college fees, although 
these are, in most cases, considerably higher for a three years' 
course than those for the whole of a medical student’s course, 
lasting for five years, and including his practical training. 
In almost all cases our technical colleges are too poor to 
afford themselves the luxury of entrance examinations— 
except in name. 

Sentimentalism has prompted the squandering of thousands 
of pounds annually in spreading a thin wash of South Ken- 
sington science over the working classes. Concentration of 
some of this money on a few really adequate scientific 
colleges, coupled with a thorough system of scholarships for 
working class apprentices, might produce more tangible 
results, without injustice. | 

It is when we come to the practical training that we meet 
with difficulties. Even *'Specialiser " implies that either a 
scientific training, or a practical training will make an 
engineer. I maintain that the one is only useful in con- 
junction with the other if we are to have engineers trained 
on a system comparable with that in use in the medical 
profession. | 

[ will not labour the point further. It is sufficient to 
point to the action of the Council of the Institution of Civil 
Engineers on this subject. 

I will not now give my reasons for preferring a“ pupilage" 
(by which I mean a real pupilage) to an “apprenticeship ” 
as the means of obtaining the practical part of the 
training. | il 

“Taking pupils " is a well recognised method of obtaining 
a more or less handsome increase of income without incurring 
cither responsibility or fatigue. I am well aware that 
certain firms, notably those with Anglo-American titles, are 
making considerable changes in this order of things, but this 
does not upset the general truth of the above proposition. 
It indicates a state of affairs which has no counterpart in 
the medical profession. l 

When engineering employers require highly trained 
engineers, they will, no doubt, see their way to offering 
really substantial aid to scientific colleges, by giving free and 
genuine pupilage to a limited number of those who have 
acquired a sound scientific training, and who, if they 
possess good health and business capacity, will form in the 
end, engineers not to be surpassed by those of any other 
nation. 
` Such a course would make it less common for the practica] 


training to be sacrificed to the scientific (or vice vers?) than 
is now the case owing to the heavy cost involved. 

We may even yet see the day when those who are always 
seeing inherent antagonism between practice and theory will 
cease to weary us with petty quibbles. 

Perhaps it will come when we are celebrating the death of 
the man who has said for the last time that “ electricity is 


still in its „but, mindful of the Editor's dread threat, 
I dare not complete the sentence ! 


A. K. C. L. 
Coal Consumption per Unit in Traction Stations. 


Your correspondent's figures are certainly very extra- 
ordinary for a steam-driven plant. Perhaps *W. H. J.” will 
tell us what type of machine gives this interesting result; 
again, is he quite sure that the units he took were the net 
output of the station, after deducting every electrically- 
driven auxiliary, and that he has included the coal used by 


the steam-driven auxiliaries ? 


W. R. 
Fulham, Sep/ember 14/h, 1901. 


I notice in your current issue a statement as to the coal 
consumption per unit in traction stations, 'The figures given 
by your correspondent ** W. H. J." are certainly very good 
for a 55 per cent. load factor. Prof, Carus-Wilson, the 
writer of the original article, would also appear to be in 
possession of the facts of the case. For example, at these 
works with a “lighting” load factor of 30:0 per cent. (such 
as was obtained in December, 1900), coal consumption was 
5'1 lbs. per unit. Sometimes it has been as low as 4*6 lbs. 


per unit, In July and August this year we have the following 
figures :— 


Load factor. Lbs, of coal per kw. 
12:3 per cent. 735 
139 ^^ 6:58 


The authenticated figure of one of the large Boston stations 
with a 21 per cent. load factor is 2:9 tbs, per unit. 


i E. A. T. 
Croydon, September 16/5, 1901. 


I notice in your current issue some remarks made by 
„ W. H. J.“ as to the correctness of Mr. Langdon's figures 
for coal consumption per unit. I should therefore like to 
put on record the figures obtained in a small traction station 
in the Midlands. There are two 200-Kw. compound multi- 
polar generators, generating current at from 500 to 550 
volts; these are of Messrs. Bruce Peebles & Co.'s well- 
known manufacture, and are driven by compound double- 
acting high-speed engines with automatic expansion gear 
and forced lubrication. The engines run at 350 revolutions 
per minute, and are made by Messrs. Browett, Lindley and 
Co., Limited, of Patricroft. The steam pressure is 150 lbs., 
with 100° superheat. The engines exhaust into surface 
condensers, but the vacuum when these loads were taken was 
poor, only 19 in.; therefore the results recorded are nowhere 
near as good as might be expected if the vacuum was up to 
the standard of 26 in. There is only one set running at 
a time, the other acting as a stand-by. For many weeks 
running the coal per unit has varied from 3°8 to 42 lbs., this 
allowing for all banking of fires, driving of feed pumps, &c., 
and driving of all auxiliaries, including deep well pumps. 1 
am not aware what size of generating station your 
correspondent “ W. H. J.” is in charge of, but should think 
from the figures it must be of some considerable size. The 
load factor at the above station is greater, I believe, than 
the one of 50 to 55 per cent. mentioned by your corre- 
spondent ; but no matter what size of plant, I consider them 
to be exceptionally good if they include the total coal 
divided by the units generated. 


. Wm. Stead. 
Patricroft, September 17th, 1901. 


Tramway Working: A Suggestion. 


The last thing at night, and, no doubt, the first thing in 
the morning also, there must always be some wayfarers in 


doubt as to whether the last car has gone, or the first one 
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near at hand. I suggest that it would be a great public 
convenience if every principal stopping post bore a tablet 
giving some such information as follows :— 


First car to X passes here at — a.m. 
Y 


» » ” ” — à m. 

n ” Z n » — am. 
Last » X » n — p.m. 
” » Y L m — pm. 
Z » ” — pm. 


Time-tables are never at hand when wanted, and the 


public memory is proverbially short. 
W. Perren Maycock. 


Croydon, Seplember 17th, 1901. 


Apprentice or Pupil. 


In reading the letter by Apprentice“ in your last issue, 
concerning the relative advantages of pupilage and appren- 
ticeship, I noticed several points in which, judging from my 
own experience, I think vour correspondent is mistaken. . 

With regard to apprentices being shifted into different 
shops; it may be the case in the works he mentions, and 
also in some cases where the apprentice has influence with the 
masters, but the average apprentice stands a very poor chance 
compared with the premium pupil. The greater number of 
firms that take pupils do pay them definite wages, and at the 
works with which I am immediately connected, the pupils are 
treated exactly as the men as to time-keeping, wages being 
deducted for all time lost. | 

Physical hard work does not necessarily mean the best way 
to learn electrical engineering. A pupil may with advantage 
spend a portion of his time watching experienced journeymen 
doing work which he himself is not qualified to do, while an 
apprentice would soon be called to account by his foreman 
were he to leave his own work for such a purpose. I may 
say that I fully believe that the best way to learn electrical 
engineering, provided that the pupil himself takes an interest 
in his profession, is a premium pupilage. 

| Kenneth W. Sutherland, 


I am very pleased to see “Apprentice” upholding 
apprenticeships, as it will give him more impetus to his 
work in following what he considers the right course of 
training. 

I am afraid your correspondent misjudges me if he thinks 
I judge a man purely by his monetary affairs; although the 
world seems to do so. | ! 

Your correspondent falls into the same error for which he 
blames me, as he thinks a man should have enough money 
to pay for college training, lecture fees, &c., but according 
lo his argument this should be free; otherwise it will keep 
hack engineering enterprise, &c. | 

The comparison between the Army and the industry is no 
good, as the private has practically no opportunity whatever 
of entering the officer's ranks, But if a man in an industry 
or scientific calling shows great ability, he is bound to enter 
the profession, as Edison and Faraday did. The question is, 
what do we gain by admitting men into the profession without 
their being put toany expense ? We certainly lower the tone 
of it, and let a lot of ordinary talented men in to glut the 
market ; for by his own argument, what sort of man will 
he be who has to be driven to work in the following 
Way ? :— 

l. Has to keep regular hours, including regular early 
morning rising, the latter to my mind interfering with the 
evening studies through fatigue of the long day’s work. 

2. He is made to work hard, 

3. Wants a stimulus in the form of money to help him to 
learn his business. 

I think this man would do well to read Dr. Perry’s 
inaugural address to the electrical engineers last year, which 


bears well on this point. 
/ Fiat Justitia. 


— ae a 


Maximum Traction Swivelling Trucks. 


As many of the modern electric tramcars running in this 
country are mounted upon awivelling tricks of the maximum 
traction type, T should be very glad to learn from your cor- 


respondents who have had experience of their working as to 
whether they have found the trucks in general use to be 
satisfactory. 

I have lately been engaged upon the construction of an 
electric tramway, or, perhaps, I should say light railway, as 
it runs through the fields, and am sorry to state that my ex- 
perience of the trucks in use has been very unfortunate. 
There have been many and frequent derailments. 

The permanent way is of a very strong description; the 
curves, of which there are two, have. a uniform radius of 
300 ft., with 200 ft. radius at turnouts, it being a single 
line. | 
The permanent way was laid with the greatest care, suit- 
able cant being given to all curves, with a slight slackness of 
gauge. | 

The cars are mounted upon two “ maximum traction” 
trucks, having a fixed wheel base of only 4 ft., the gauge of 
tramway being considerably more. The driving wheels of 
truck are at either end, whilst the smaller ones face towards 
the centre of the car. The designers, I believe, maintain 
that although a small percentage of the dead load is borne 
by these small wheels whilst travelling upon the straight 
track, this load is automatically increased when passing 
around a curve, so as to prevent derailment. In many cases 
this does not have the desired effect. 

The great majority of derailments that have occurred 
under my notice are caused by the little wheel of trailing 
truck mounting the outer rail, sometimes dragging the 
driving wheels off as well. The peculiar part is, that in 
some cases the car takes the curve quite readily, but leaves 
the rails upon reaching the straight road. This appears to 
me as if the trucks partially jammed whilst traversing the 
curve and failed to correct themselves on finding the 
straight. ö 

I have no doubt many of your readers have had trouble 
with similar trucks, and a general ventilation of the subject 
would, I am sure, be welcomed by electric traction engineers 


à 


throughout the country. 


Inquirer. 


Bogie Car Design. 


There is a mechanical point in connection with the high- 
speed electric car described by Herr Lasche which may, per- 
haps, be mentioned. The bogies are six-wheeled, but only 
four of the wheels are driven. Let the remaining axle be 
removed from each bogie, and let both be brought to the 
centre of the car and then fixed while the flanges of their 
wheels are removed. We shall now have /4ree points of sup- 
port for the car, a four-wheeled bogie at each end and a 


. fixed one (so to say) at the middle. This will enable us to 


lengthen the car considerably, and so carry more passengers. 
Eugineers seem to forget sometimes that it is not necessary 
to construct a railway carriage like a girder bridge, as there 
is nothing to prevent the introduction of supporting wheels 


at the middle of the span. 
Alfred J. Allen. 


London Institution, E.C., 
Seplember 16th, 


The Rating and Testing of Electrical Machinery, 


With reference to the abstract of the paper by Mr. 
Gisbert Kapp on “ The Rating and Testing of Electrical 
Machinery,” read at Glasgow, appearing in the ELECTRICAL 
Review of the 13th inst., I note that in paragraphs 18 and 


19 of the appendix, the figures for temperature rise given 


in degrees Fahr. do not agree with the rise given in degrees 
Cent., evidently through a clerical error. 

For instance, a rise of 50° C. equals a rise of 90° F., 
and not 122? F. as given, as 35? C. air temperature plus 
50? C. rise equals 85? C., which equals L85^ on the Fahr. 
scale, and which less 95° F. air temperature gives 90° F. 
rise. 

In the same manner all the temperature rises given in 
degrees Fahr. are 32? too high. 

I venture to raise this matter, as the figures may cause 


errors unless attention is drawn to them. 
G. W. Money. 


[We reprinted Mr. Kapp's paper in full, not in abstract. 
The discrepancies to which our correspondent refers did not 
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escape us, but we concluded at the time that the inacccuracy 
lay, not in the figures, but in the use of the expression 
* temperature rise." The values must refer to the final 
temperatares, otherwise we should have such abnormal 
temperatures as 125? C. in stationary windings authorised 
by the German Association, corresponding with an increased 
resistance over 40 per cent, above that at normal tempera- 
ture. Such a value would be quite incompatible with high 
efficiency, durability and self-regulation, and we cannot 
believe that the actual rise was meant. 

As a matter of fact, we made one alteration, where a 
difference of 10? C, was given as 50? F., by an obvious error; 
the rest of the figures are exactly as given in the paper.— 
Eps. Enkc. Rev. | 


A British Polyphase Installation. 


The last paragraph but one of this article in your issue of 
September 6th might lead it to be inferred that the wiring 
was undertaken by ourselves. In justice to the contractors for 
this part of the work, Messrs. Thos, Laurie & Co., of Falkirk, 
we should like to correct this impression, The wiring was 
quite a separate contract from the polyphase power plant, 
the lighting plant, switchboards, motors, &c. 


The (General Electric Company (1900), Limited. 


— 


Manchester Switeliboards, 


With reference to your report in current issue regarding 
above, you mention that ** A well-known engineer had told 
him (Dr. Bishop) that on revising his tender (which was 
sent out in his absence from home) he found that he would 
have been able to do the work for £35,000 ;" and “this dis- 
covery had made the engineer determined on a thorough re- 
organisation of his switchboard staff.” 

This seems to bear out the Continental view that the 
British manufacturer is always “unready.” I think the 
engineer referred to above belongs to the numerous class 
who do not recognise that it is necessary to pay for accuracy. 
The estimating, although the vital portion of their business, 
does not receive enough attention. Had the above tender 
been drawn up by a thoroughly competent man, it would 


not have made any difference whether the engineer was at 


home or not at home. 

The fact, however, of his going away and allowing 
important tenders to be got out by people in whom he 
apparently had little confidence (hence the revision on his 


return) shows that the engineer himself has a serious lack of 


business ability. I would not be astonished to hear next 
that * he now finds that, having forgotten to multiply 
by v3, his original tender was quite correct.” 

Anyway, his “discovery,” and consequent tragic wail, 
afforded me an opportunity for a quiet snigger, which I have 
no doubt was also enjoyed by many of your readers. It is 
not often one gets such opportunities nowadays, and I beg to 
thank the engineer referred to for it. 

Three-Phase. 


BUSINESS NOTES. 


Boiler Feed Pump Tests.—Referring to the tests made 
by Mr. J. R. Blaikie on Messrs. J. P. Hall & Sons’ compound feed 
pump, a regrettable mistake occurred in our Note last week, inas- 


much as, in deducing the pounds of steam used per n.P -hour, the 


value at full specd was omitted. The steam consumption per 
H.P.-hour, in fact, was 


At 35 strokes per minute... — ... ad 49 lbs. 
p 25 v 5 Ai T» ue 57 4 
” 6 ” ” ‘ 67 T 


It will be seen that with this correction the pump makes even a 
better showing tban bef re. 


Claim for Injuries, —At the Brompton County Court 
on Monday the Westminster Electric Supply Corporation, Limited, 
had a verdict given against them in favour of a newsagent upon 
whom their workmen in May last allowed a pole, with which they 
were hoisting au electric light standard, to fall, his right shoulder 
and arm being injured. Damages for personal injuries were 
awarded by the jury to the tune of £20, and judgment was given 
accordingly with costs. 


Electrical Wares Exported. 


WEEK ENDING SEPT. 18TH, 1900. | WEEK ENDING SEPT. 17TH, 1901. 


Adelaide. 5s .. Value £75 Aden.  Teleg. mat. .. Value £56 
Alexandria .. " PIS .. 170 Amsterdam.. vs 850 . 185 
Amsterdam. $x e . . 100 Beira. Teleg. mat. a . 103 
Auckland .. - s .. 161 Bomba x is ae 49 
Bombay  .. sd v .. 169 Brussels  .. .. is 190 
Brisbane ia Sa és 20 Buenos Ayres i x .. 619 
Buenos Ayres 5s . 867 " ii Teleg. cable . 74 
Calcutta .. - are . 214 h » Teleg. mat. 105 
Cape Town.. = 6s . 638 Calcutta .. T 434 
Colombo 25 x vx 68 " Teleg. wire .. 28 
Copenhagen. Teleg. wire 61 Cape Town. e. 2,786 
Durban - E s e 773 » Teleg. instruments 695 
i Teleg. apparatus . 412 Chinde T" vs - „ 96 
Emden. Teleg. apparatus. 308 » Teleg. able . bl 
Essen. Teleg. mat. S 60 Christiania... — ..  ., 177 
Flushing bie : m" 28 - Teleg. wlre TEE 
Gibraltar. 99 x vs 20 Colombo. a . e, 5 
Hamburg. Teleg. mat... .. 200 Copenbazen. 'Teleg. wire 56 
Hong Kong.. iG » 102 Delagoa Bay - T „ 40 
Launceston.. ee si $a 85 Durban os T Sa "E: 
Lyttleton .. a ay .. 158 East London ace T . 48 
Malta . M ki fe FN 33 1 Teleg. mat. . 99 
Mauritius . $5 "P a 80 Hamburg. Teleg mat... 200 
Melbourne .. 2" 25 .. 1,218 Hong Kong.. m "M a A 
$i . Teleg. mat... . 994 Karachi. Teleg. mat. .. . 665 
Ostend " «s ae .. ) 900 Lyttleton .. x so 659 5 
Rotterdam. Teleg. wire 82 74 Melbourne .. T ee oe B 
Shanghai .. 2 T . 165 Port Elizabeth  .. ... N. 
Singapore .. ie " zs 83 Ri» Janeiro.. bx „ & 
Sydney ‘ Es ag . . 675 Rosario T $5 e . 4 
T Te'eg. mat. —2 624 Rotterdam. Teleg. wire . 19 
Trieste "n - is .. 865 Shanghai a $5 . Wl 
Wellington ix 5 .. 2461 Singapore ,. "s ss Qo B 
T Teleg mat. .. 4,180 Stockholm.  Teleg. wire . 76 
Yokohama .. - - .. 408 Sydney vs ee «owe 488 
i Teleg. cable . . 18,284 Tokio se sie we . 1% 
Wellington .. ss ee G8 
Yokohaina .. Es e S 709 
Total wa £29,048 Total £14,712 
Foreign Goods Transhipped. 
Perth. Teleg. wire .. Value £215 + Calcutta. Elec parts .. Value £64 
Durban. Teleph. wire. 1 
Perth. Elec supplies . 83 
Total 2x .. £215 Total .. 175 


—— n 


Austria. — X dividend of 7 per cent. has been declared 


by the Austrian Schuckert Company, of Vienna, for the last financial 
year. 


Banhruptey Proceedings,—On 27th inst., in re T. M. 
Campbell & Co., electrical engineers, 463, Clyde Place, Glasgow, Mrs. 
Margaret Russell or Campbell, 11, Shields Road, Glasgow, sole 
partner of said firm, is to be examined in the chambers of Sheriff- 
Subs'itute Mr. Boyd, County Buildings, Glasgow. 


Dissolution. — Messrs. H. Patterson & C. R. Whipole 
(Patterson & Whipple, electrical and mechanical engineers, Moor- 
fields and Edmund Street, Liverpool) have dissolved partnership. 
Mr. Patterson continues the business and attends to debts. 


The Berlin Fire Exhibition—a Loss.— Reuter says 
that the International Exhibition at Berlin of appliances for pro- 
tection against fire has closed with a deficit of 400,000 marks, of 
which 230,000 are covered by the guaranteed capital. 


Brill Cars to be Made in England.—It is stated in a 
Yorkshire paper that the Brill Car Company, of Philadelphia, 
announces its intention to invade the home markets of England, 
and erect a plant on a site not yet definitely selected. The com- 
pany will not at present build any passenger cars, but will accept 
orders for goods cars and coal trucks." 


Catalogues and Lists,—'* The Industrial Applications 
of Electricity " is the title of a brochure which has been issued by 
the B.T.H. Company illustrating various plants from which they 
have supplied motors and electric driving equipments Iron- 
working, wood-working, coal-transporting, printing and other 
machinery is shown. 

Messrs. L. Kamm & Co, of Powell Street, Goswell Road, E.C., 
send us a small, but neat, catalogue of their Kammatograph patent 
accessories and specialities. Hand-feed arc lamps, “electric 
plant projecting lanterns, rheostats, and other electrical things are 
illustrated and priced. ö am 

We have received from the Electrical Trades Supply, Limited, of 
Cornwall Strcet, Birmingham, a few of their illustrated sheets of 
electrical accessories which they are introducing. They include 
Treppman's patent universal clawed dowels for electrical installa- 
tions, H.V. tumbler switches, single-pole cut-oute, ceiling roses, 
counterweight ete, and electric fans. 

Tue Sunbeam Lamp Company, Limited, has sent usa very nes 


little pocket list of its well-known incandescent lamps. 


Messrs. Aston & Mander, of Old Compton Street, W., send us à 
list of their math matical aud drawing iustruments. 

Pamphlet No. 110 of the B. T. H Company describes the G.E.— 
800 traction motor. 


City of London College.—The Michaclmas term com- 
mences on 30th inst. See advertisement pages to-day. 


Fires. Among fires officially reported in London on 
Sunday was one at 13, Carlton House Terrace, S. W., where a defec- 
tive circuit of the electric wires caused a small fire in the i 
basement of the rcsidence of Sir E. Durning-Lawrence, M.P. ; et 
at Beardell Street, Norwood, where a defective electric light circa 
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caused a fire on the premises of the Crystal Palace District Electric 
Supply Company, Limited. = ! 

We read that a destructive fire broke cout in the early 
hours of Tuesday morning at Enderby's Wharf, East Greenwich, 
on the premises of the Telegraph Construction and Maintenance 
Company, Limited. A building extending 130 ft. in one 
direction and 60 ft. in another, and used as engineers' workshops, 

attern room, and stores, was entirely destroyed, and other serious 


damage was done. 


Foreign Electric Plant Imports.—August proved to 
be a quiet month as regards the imports of foreign electrical goods 
and apparatus into this country, the returns showing a total of only 
£42,096, as compared with £42,107 in the previous month and 
£148,317 in August, 1900. To the end of August last the value of 
such imports had only amounted to £637,169, as contrasted with 
£697,592 in the first eight months of 1900. 


Nernst Lamps for Street Lighting.—We are informed 
that the Prism Globe Company, Limited, are supplying to the 
Urban District Council of Shipley, Yorkshire, a number of their 
two-light swan-neck brackets and fittings, each adapted to carry 
two 40-watt “Nernst” lamps. This is believed to be the first 
instance in England where “Nernst” lamps will be employed for 
public street lighting. The work is being carried out to the speci- 


fication of Mr. R. C. Quin. 


Northern Polytechnic Institute.—From Principal 
R. T. Smith we have received a copy of the prospectus of this 
Holloway Institute for the 1901—1902 session. Mr. V. A. Mundella, 
M. A., B.Sc., is lecturer in the electrical engineering sections. 


Polytechnic Classes, — The electrical engineering, 
wiring, and technical mathematical classes at the South-Western 
Polytechnic recommence for the new session on 23rd and 30th 
inste. See our advertisement pages. 


Schmidt Superheaters.—The Oakbank Oil Company, 
of Glasgow, have placed a contract with Messrs. Easton & Co., Ltd., 
for two Schmidt patent superheaters of the direct fired type. 


Street Sweeper.—The Dundee cleansing department has 
introduced a combined electric sweeper and sprinkler. 


Trade Announcements. —Messrs. Handley & Shanks, of 
Birmingham, have appointed Mr. J. W. Garsden as manager of their 
Manchester branch, and all inquiries sent to 46, Corn Exchange 
Buildings, Fennel Street, Manchester, will meet with immediate 
and prompt attention. 

We are informed by Mr. Braulik that the agency which he has 
held for the past ten years for Mesars. Koerting & Mathiesen’s arc 
lamps terminated on the 4th of the present month. This, however, 
does not justify the inference that Mr. Braulik no longer supplics 
arclamps. On the contrary, he informs us that he will in future 
supply ps of standard quality, English make, to meet all require- 
ments, 

The office of the Westinghouse Company, Limited, electric 
department at St. Petersburg has been removed from the Great 
Morskaia to Nevsky Prospect No. 11, St. Petersburg. 


Wolverhampton Exhibition.—In connection with this 
exhibition, the preparations for which are now making rapid pro- 
gress, it may be worth noting that the whole of the machinery 
exhibita will be driven by electricity, which will also be used for 
lighting the building throughout. The Exhibition Committee are 
now inviting tenders for the erection of the machinery hall; the 
contract for the industrial hal] has been already let. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.—An inquiry will be held by the L. G. B. on 
September 26th into the application of the T.C. for leave to borrow 
£27,000 for electric lighting purposes. 


Bedford,—In continuation of our note of last week, we 
learns that Mr. Bock’s committee “having induced him to stop at 
West Ham,” and making it against his interest to go to Bedford, 
he has declined the appointment with regret at having given un- 
necessary trouble. The matter has accordingly gone back to com- 
mittee to select more candidates, and Mr. Hope Johnstone has been 
asked to continue the work for a month or so longer. 


Bradford.—On Friday last the foundation stones of the new 
generating station of the electricity department of the Corporation, 
which is being erected in Valley Road, were laid by Councillors T. H. 
Shaw and J. Akam, the chairman nnd deputy-chairman of the Elec- 
tricity Committee. The chairman said the Electricity Committee had 
increased in importance within the last few years more rapidly than 
any other in Bradford, and quoted figures to show the progress made 
since 1889, when it was formed. In that year the total capital 
expended was £18,456, while in 1900 it was £280,469. Since he 

been appointed chairman they had obtained powers for 
£210,000, part of which was for that building. In 1000 the number of 
units supplied had increased to 3,424,658, and the number of con- 
sumers amounted to 1,277, with 172,641 lamps connected. These 
figures were sufficient evidence of the gigantic work which the elec- 
tricity department were now doing. Electricity was superseding 
every other form of motive power in Bradford, and it was being 


used by every trade; such indeed was the demand, that the Com- 
mittee scarcely knew how to meet it. The new works are adjacent 
to the second generating station erected by the Corporation, and are 
so arranged, that they can readily be doubled in size. The fir-t 
instalment of plant will be of 6,000 H..; the engines are being 
built by Messrs. Cole, Marchent & Morley, Limited, of Brad ford, 
and the generators, each of 1,000 Kw., by the British Westinghouse 
Company, Limited. A cooling tower is being erected for condensing 
purposes. The total capacity of the station, when completed, will 
be 20,000 H.. Water-tube boilers, with mechanical stokers and 
supcrheaters, will be installed, and a coal store of 2,000 tons 
capacity will be provided, with a complete coal-handling plaut. At 
a luncheon of the Committee and staff on the came day, replying 
to a toast, Mr. R. A. Chattock, the city electrical engineer, stated 
that the equipment of the new works would not be surpassed by 
that of any station in Britain. 

The Corporation has resolved that the salary of Mr. R. A. Chat- 
tock, city electrical engineer, should be advanced by £100 per 
annum from July last and £100 from July next. The former salary 
was £500. 

Brighton.— The T.C. has informed the Clayton Parish 
Council, in reply to an inquiry, that it would be willing to consider 
the question of supplying Clayton and other parishcs with clec- 
tricity in bulk. 

Chatham,—The Chatham and District E'cctrie. Light 
Company has given notice of an advance in the price of electrical 
energy from 44d. to 54d. per unit. 

Colliery Lighting.—The Bridgewater Trustees, near 
Manchester, have just had an electrical installation put down for 
use at the bottom of the shaft of their collierics. It is stated that 
numerous colliery proprietors in South Lancashire are following 
their example. 


Coventry.—In the June quarter the receipts of the 
electric lighting department went up from £669 in the correspond- 
ing period of 1900, to £945, the number of consumers from 277 to 
341, and the units sold from, roughly speaking, 45,000 to 57,000. 
These figures should bring hope to the minds of those who imagine, 
from what has hitherto happened, that the undertaking will alwa ys 
be a dead loss. 


Dumbarton.—The T.C. has resolved to apply to the 
B. of T. for a prov. order for electric lighting. The Provost said 
they wanted to be in the position that if the Clyde Valley Company 
came into the town, the Council was to be the authorised distributor 
of the electricity. 


Dundee (N.A.).—The Dundee Electric Power Company 
has been formed recently to light up tho town. 


Esher.—The U.D.C. declines to consent to the app'ica- 
tion of the Provincial Electric Supply and Traction Company for 
& lighting order for the district. 


Falkirk.—The Committee on Electric Lighting recentiy 
reported that it bad been met by Mr. Hawtayne, consulting 
engineer, who had given general information on the subject, 
and that it had visited a number of towns in Scotland where tLe 
electric light had been adopted. It was decided to get the opinion 
of Messrs. Burstall & Monkhouse as to cost, &c., and to make 
inquiries as to the terms of private companies. 


Glasgow.— The statement of accounts, &c., for the year 
ending May 31st, 1901, shows the following results: (ross 
revenue, £79,449 14s. 11d.; working expenditure, £46,647 48. 11d.; 
interest on loans, £24,547 4s. 3d; sinking fund, £8,662 193. 4d.; 
proportion of cost in supplying lamps, &c , to consumers const quent 
on change of voltage, £4,109 13s. 4d.—total, £53,907 1s. 10d.; 


leaving a deficit of £4,517 68. 11d., which has been drawn from 


the reserve fund. The total cost during the last three years conse- 
quent upon the change of voltage from 100 to 250 volts has 
amounted to £13,847 9s. 3d., part of which has been cleared off as 
above, the remainder, £9,737 15s. 11d., being placed to a suspense 
account to be cleared in four years. 


Linthwaite.—The D.C. has decided to ask the Slaith- 
waite and Golcar Councils to arrange a meeting with this Council 
to consider the question of electric lighting in the district. 


London.— Barrersks.—Arrangements are being made 


. for the new electric light generating station in Lomhard Road to be 


formally opened on Saturday, the 28th inst. At present the 
authorised expenditure in connection with the electric lighting 
undertaking has, up to September 3rd, amounted to £152,182. Of 
this sum, however, £23,835 represents additional expenditure 
incurred since the presentation of the original estimates. The 
amount of loan taken up is £125,483. The contemplated expendi- 
ture in respect of arc lampsand posts for public lighting is £5,107. 

The Borough Council have appointed Mr. E. G. Bergersen, the 
engineer of the Town Hall lighting station, to be the second 
assistaut engineer at the central electric generating station. 

FuLHAu.— The Board of Guardians has resolved to provide an 
installation for the electric lighting of the workhouse, infirmary, 
and board offices of the parish at a cost not exceeding £11,111. Mr. 
Medhurst was instructed to prepare the necessary specifications of 
works, plans, and forms of tender. It was stated that it would be 
cheaper for the Guardians to generate their own current than to take 
it from the Borough Council. 

SouTHwABRK.—The Borough Council on Wednesday had before it 


a resolution to make application to the B. of T. for a prov. order to 


supply electricity within so much of the Borough of Southwark us 
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is not comprised in the Council's area of supply under the Newington 
Electric Lighting Order, 1897. , 

Notice has also been served by the City of London Electric 
Lighting Company, who possess an Order for St. Saviour's, and by 
the County of London and Brush Provincial Electric Lighting 
Company, who possess an Order for St. George-the-Martyr, of their 
intention to apply for authority to supply energy throughout the 
whole of the borough. The Council intends to oppose these appli- 
cations. 


Londonderry.—At a special meeting of the Corporation 
last week the project for the electric lighting of the city was con- 
sidered. Sir W. H. Preece’s plans were submitted, from which it 
appeared that the scheme would cost £35,000. After a lengthened 
discussion, the meeting adjourned pending the receipt of another 
report from Sir William Preece. | 


Manchester.—The Corporation has been summoned for 
failing to supply electricity when requested by Mr. 8. Howard. 
The information laid against the Corporation was that they had, on 
August 12th this year, and every subsequent day, failed to maintain 
through the distributing main in Oldham Street a supply of elec- 
tricity of sufficient power for the use of all the consumers entitled 
to be supplied through that main; that the complainant applied on 
August 9th this year for a supply of electricity to his premises, 143, 
Oldham Street, and that he had been deprived of such electrical 
energy, suffering in consequence serious loss and damage to his 
trade. When Mr. Howard purchased the premises from the former 
tenant he took over the electrical fittings also; but he found, on 
occupying the premises, that the electricity oflicials had taken away 
the meter. In the windows of Mr. Howard’s shop there wcre some 
large show cases lighted by electricity, and if the energy were not 
supplied it would involve Mr. Howard -in very great expense in 
restoring the gas fittings. It was submitted that under the Corpora- 
tion Act, 1890, the prosecutor was entitled to a supply of elec- 
iricity. On August 9th Mr. Howard wrote to the electrical depart- 
ment of the Manchester Corporation asking them to forward him a 
form of application for the supply of electric current to his new 
premises, but nothing was done, and eventually the action was 
brought. The detence was set up that there was, as a matter of 
fact, no application for a supply on the 9th. It was merely a request 
fora form. The letter did not name the day on which the supply 
was to commence, and, therefore, the complainant failed to comply 
with the conditions laid down in Section 21 of the Order of 1890. 

Mr. Rycroft, who appeared for the complainant, said he was sur- 
prised at the Corporation setting up such a shabby defence—a mere 
technical defence—because they were not fulfilling their public 
obligations. Unless the Corporation would undertake to supply his 
client that day they would certainly appear in Court again, and 
next time they would be in order. He asked that the summons 
should be dismissed. and this was done. 

The local press has had various leading articles, of a more or less 
sarcastic tone, on the subject. 

A Manchester contemporary says, in view of the dark days, 
some curiosity is naturally felt with regard to the supply of electric 
light and power in the city. For some considerable time Dickinson 
Street has been working at full pressure, but it is hoped that by the 
end of October the Bloom Street works will contribute, as a first 
instalment, an additional horse-power of 3,500. Should all go well, 
the first two Stuart Street sets may be at work by next May. With 
the completion of the Bloom Street works to supply 14,000 H.P., and 
Stuart Street with 15,000, there will be ample power for all pur- 
poses. 


Maritzburg.—A Bill is before the Natal Parliament to 
authorise the Borough Council to borrow the sum of £150,000 sterling, 
for the purpose of refunding to the Borough Improvement Loan 


. Fund certain moneys utilised for the installation of an electric 


lighting system for a portion of Maritzburg, and of extending the 
system within the borough. 


Melton Mowbray.—The lighting of the main thorough- 
fares by arc lamps was successfully inaugurated on Tuesday last. 


Perth (W.A.).—The Perth Gas Company have reduced 
their prices for electricity 1d. per unit, making it 8d., 7d., and 6d. 
for lighting, and 6d., 5d., and 4d. for motive power net. Some 
£2,000 worth of additional machinery was recently installed, and 


the company’s electrical engineer (Mr. H. Broadbent) has come to 


England to purchase £10,000 worth more. 


Richmond (Surrey).—Mr. Dykes (of Messrs. Handcock 
and Dykes) has been appointed by the Corporation to inspect the 
new cables now being laid by the Electrie Light and Power 
Company. 


River Plate.—The Review of the River Plate says that 
the new electric light station in Mendoza will commence to supply 
current this month. 


Rochester.—As the result of a recent interview with 
Mr. Jasper, upon the subject of the purchase by the Corporation of 
so much of the Chatham Electric Light Company’s undertaking as 
affects the city, it was resolved that the offer of the Corporation be 
increased from £3,000 to £5,000. 


St. Helens.—The annual statement of accounts of the 
borough shows that the capital expenditure on the electric lighting 
ac:ount has been £100,175 12s. 9d., and on the tramways £118,074 


d, 


11s. 11d., the total expenditure being £218,250 4s. 8d. The tram- 
ways account shows a balance to credit of revenue account of only 
£213 13s. 10d., out of which charges for repairs have to be paid. 


Salford.— The result of the year's working of the elec- 
tricity department is, notwithstanding an increased income of 
£1,252 3s. 1d., a deficiency of £7,489 8s. 7d., as against a deficiency 
of £2,028 5s. 7d. in the previous year. The principal items of 
increase appear to be—cost of generation, £2,950 12s. 11d., of which 
sum coal and coke are responsible for an increase of £2,490 198. 3d. ; 
distribution change of voltage, £920 4s), £1,200 17s. 9d.; aad 
interest and contribution to sinking fund, £2,233 4s. 9d. The elec- 
tric lighting works commenced supply in August, 1894, and since 
that date there has been a total deficiency of upwards of £20,000 
The whole of this deficiency has been met by the rates. 


Nhrewsbury.—On Friday last Mr. H. P. Boulnois, 
M. I. C. E., held an inquiry on behalf of the L.G.B. respecting an 
application by the T.C. for a loan of £16,526 for electric lighting 
purposes. In October, 1898, the Corporation applied for a loan of 
£35,800 to purchase the Shropshire Electric Lighting Company's 
works. Sanction was obtained for this sum except £3,011, which 
the Board withheld pending further inquiries. Since entering 
into possession of the undertaking tlie Corporation had made con- 
siderable additions. Further extensions to the works had been 
found necessary, and hence the present application. "The borough 
electrical engineer, Mr. C. M. Johnson, gave evidence. There was 
no opposition to the application. | 


Southampton,—A dispute between the Guardians and 
the Electricity Committee of the T.C. in reference to the assessment 
of the electric power station, with the mains, has been settled by a 


compromise. The amount of the assessment has now been fixed at 
£1,750. 


Noutliport.—The Southport electrical engineer's report 
for the past year shows that the surplus is £700 less than the 
estimate, and the actual financial result is a deficit of about £800, 
towards which there is & sum of £280 brought forward from the 
previous year, leaviug on the electricity account a net deficit of £520 
odd. The gross profit for the year is £7,292, against £6,384. The 
total working costs have increased from 1:60d. to 1°65d. per unit 
sold. Management has decreased from 34 to 25, and Sheffield is 
the only town which gets the management costs down to a lower 
figure. The units sold to ordinary customers have advanced from 
607,002 to 731,777, an increase of 20 per cent. The report was con- 
firmed at a meeting of the Southport Town Council on Tuesday 
evening, at which it was decided that the wages of Mr. A. S. Black, 


assistant electrical engineer, be increased from £3 to £3 10s. per 


week, and that the wages of Messrs. W. Green, W. Legge, and P. 
Anley, electricians-in-charge, be also increased. 


Stourport.—The U. D.C. is considering whether to under- 


take the work of electricity supply, orto confer its powers upon 
the Electric Traction Company. | 


Ssunderlaud,.—4À warm debate took place at the meeting 
of the Council on 11th inst. as to the disposal of the profits accruing 
from theelectric light undertaking. It was resolved that the £1,257, 
the balance on the past half-year, should be carried forward to 
March 31st, when the Committee should be required to repay to the 
Finance Committee £1,849, the balance due still in regard to the 
amount drawn from the rates. By the time that the £1,849 is due, 
it is estimated that there will be a balance to the credit of the 
Lighting Committce of about £4,000. 

The Council proposes to apply for sanction to borrow £30,000, 
partly for the new electricity station in Hylton Road and partly 
for the existing station in Dunning Street. The scheme includes 


£7,673 for the extension of mains and over £12,090 for future 
extensions. 


Thames Ditton,—The D.C. has received notice from 
the Provincial Electric Supply and Traction Company of their 


intention to apply for a prov. order to supply electricity in the 
district. The Council will not consent to the application. 


Thornaby.—The T. C. has resolved to apply to the 
D. of T. for a prov. order to supply electricity within the borough. 


Walsall.—The T.C. has decided that the scale of charges 
for electrical energy for lighting purposes be amended by reducing 
the number of hours the maximum load shall be charged for at 6d. 
per unit from 273 to 230 in each half-year, which will represent 
striking off one hour and a half for each Sunday, Bank Holiday, 
Christmas Day, and Good Friday. It is estimated that this will 
involve a loss of revenue to the extent of £300 a year. The scale of 
charges for motive power was also amended by reducing tlie number 
of hours during which the charge of 24d. per unit shall be made from 
300 to 202 per quarter. All units above the last- mentioned quantity 
will be charged at 1d. per unit. The electric mains are to be 
extended at an estimated cost of £1,700. 


Willesden.—A public inquiry was held last week by Mr. 
H. H. Law, L. G. B. inspector, into the application of the D.C. for 
power to borrow £143,000 for electric lighting purposes. The prov. 
order was obtained in 1898, and sites for a generating station and 
a sub-station were purchased last year. The evidence showed that 
new houses in the district were being wired from the start, and the 
necd of an electricity supply was very marked. The initial equip- 
ment ic intended to be of 1,000 xw. 
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Worksop.—The formal opening of the electricity works 
was to take place on Tuesday last. One of the engines broke down 
on Sunday evening, but the plant is in duplicate, so that no delay 


was caused by the accident. | 

Worthing.—The electric light installation will be 
formally inaugurated to-morrow by the Marquis of Aberga- 
venny, K.C. | 


ELECTRICO TRACTION NOTES. 


Aberdeen.—The Tramways Committee decided last week 
to get a report from the Lurgh surveyor and the electrical engineer 
in connection with the proposed electrical equipment of Union 
Street route, as to the advisability of erecting overhead wires with 
rosettes attached to the buildings, as a temporary expedient, so as to 
form a connection between the Mannofield and Sea Beach routes. 


Bondi, N. S. W.—The Railway Commissioners have been 
considering the extension of the electric tramway system to Bondi, 
thus serving Paddington, Waverley, Woollahra, and other centres. 


Cardiff. —A discussion which occurred at last Tramways 
Committee meeting showed that members are becoming impatient 
at the delay in the completion of the tramways service. 


Central London Railway.—The Times says that the 
final official inspection of the special train, and the two improved 
locomotives, which have been constructed for the Central London 
Railway for the diminution of surface vibration above the route of 
the line, took place early on Sunday morning, when Mr. Mallock, 
the technical adviser to the Vibration Committee, made a special 
series of observations. He is understood to have quite satisfied 
himself that the remedy for vibration has been found. 


Croydon.— It is anticipated that the electric tramway | 


system of the British Electric Traction Company will be opened 
within the next fortnight. 'The company contemplate extensions 
of their lines through Mitcham to Wimbledon. : 


Epsom.—Mr. J. Clifton Robinson, managing director of 
the London United Tramways, Limited, attended the last meeting 
of the R.D.C. with reference to the company's proposal to construct 

the following lines of electric light railways:— 
I. Aline from Epsom to Wimbledon, along the main road, through Ewell, 
Morden and Merton. 

2, A line from Surbiton to Croydon, through Ewell, Cuddington, Cheam, 
Sutton and Carshalton. 


8. A line from Epsom to Ewell, and 
4. A line from Hook to Leatherhead through Chessington. 


The whole subject was referred to a committee. 


Esher and the Dittons.—In connection with the 
London United Tramways’ proposed extension in rural Surrey, the 
U. D. C., at last week's meeting, considered the plans for about four 
miles of new tramway route affecting their district. 


Felling. —The U.D.C. last week heard letters read 
offering terms for electric lighting and additional tramways from 
the following companies, viz., Electric Power Distribution Company, 
Limited, Northern Counties Electricity Supply Company, Limited, 
United Kingdom Tramway, Light Railway, and Electrical Syndi- 
cate, Limited. The Council decided to refer the matter back again 
to Committee. 


Clamorgan.— The County Council has a scheme for 
running electric cars to various places, the cost being put down at 
£600,000, but Merthyr kicks at the proposal, it already having an 
electric car service. 


Greece, —Mr. F. W. Jackson, United States Consul at 
Patras, Greece, says that the progress of communication within 


Greece at present is marked and promises in the near future to 


bring conveniences of travel to a level with those of any country in 
Europe. The Greek Electric Company, otherwise known as the 
Thomson-Houston Company, established in 1898, with a capital stock 
of 10,000,000 drachmas ($1,250,000) of which 5,000,000 drachmas 
($625,000) is paid up, is now completing in Patras the first electric 
street railway in Greece. The same company operates the gas 
company of Patras, the electric light plants of Athens and Pir:cus, 
aud of four or more other cities, and is now negotiating with the 
Athens-Pireus Street Railway Company to supply motive power 
from a central electric station at Phalerum, near Athens. This pro- 
posed power station, if constructed, will be on a scale sufficiently 
large to supply power for manufacturing purposes, as well as for 
the lighting of Athens, Pireus and Phalerum. Speaking more 
particularly of the street railway in Patras, the system will be 
similar to that found in general use in France and Italy. The 
motive power will be furnished by gas engines of German con- 
struction. The steel rails are from Belgium, while from the United 
States there will come—from the General Electric Company—the 
material for the aerial line, insulators and car motors, and—from 
the Brill Company—the trucks forthe cars. The main stem of the 
road is constructed the length of the city, parallel with the sea, and 
extends some distance beyond the city limits, to a point suitable for 
coffee houses and baths. 


. Grimsby.—The electric tramways are gradually approach- 
ae completion, and several trials have already taken place. The other 
y current was switched on from the Corporationelectric station, and 


a car was run over the entire length. Those on the car during the 
trial were Mr. J. Glenn, of London, engineer to the Tramway Com- 
pany, Mr. J. F. Glenn, resident engineer, Mr. J. R. Glenn, Mr. A. 
Daniel, chief of the electrical department for the contractors 
(Messrs. Dick, Kerr & Co.), also the representatives of other con- 
tractors. As soon as the portion of the track at the Dock railway 
gates is re-laid, the system will be ready for permanent use. The 
work of erecting the power station of the company in Pelham Road, 


Cleethorpes, is practically completed, and the engines were started . 


on Thursday last week. An inspection was to have been made on 
Tuesday, September 10th, by the Board of Trade, but a postpone- 
ment has been made toa date not yet fixed. 


India.—Our New York namesake says that a scheme is 


on foot for introducing electric traction in the Baroda State, in 
India. It is proposed to construct a tramway from Chilal to Amreli 
and Challala, and to work the same by electrical power, to be gene- 
rated by harnessing the Khovia and Matta falls of the Shetranji 
River. The project is at present under consideration by Mr. 
Graham R. Lynn, M.I.C.E., chief engineer to the Dubar, who, it is 
said, was much struck with the possibilities of electric locomotion 
during his recent visit to England and the Continent. A draft 
order has been issued authorising the construction of tramways in 
the town of Mandalay also. 'l'he order has been obtained by the 
Burma Electric Works Syndicate, which is empowered to carry out 
the scheme. 


Isle of Man.— Last week Sir James Gell, Manx Clerk of 
the Rolls, opened the tenders for the Isle of Man tramways. There 
were four offers. The highest for the whole concern, namely, elec- 
tric, horse, and cable sections, was from the British Electric Traction 
Company, who bid £225,000. The next was £210,000, offered by 
Messrs. H. Kidson & Co., Manchester. The highest offer for the 
electrical sections separately was £188,850 by Mr. Harold Vickers, 
and the highest for the horse and cable sections only £40,000, by 
Douglas Corporation. The last two combined, therefore, are the 
highest bids, namely, £228,850. The opinion is expressed, says the 
Liverpool Mercury, that none of the tenders will be accepted. The 
company has debentures to the extent of £175,000, and there is also 
the shareholders’ capital involved, amounting to £150,000. 


Johnstone.—The Council is inquiring of Mr. Murphy 
when he intends to proceed with the clectric tramways for the 
borough. N 


Kingston and Surbiton.— The L. U. T. have temporarily 
abandoned their proposed extension to connect Kingston with 
Wimbledon direct vid Coombe Hill, but will proceed with the 
alternative route from the authorised terminus at New Malden, 
along Burlington Road, through Raynes Park to Wimbledon. 
There is also a scheme to connect Surbiton with Croydon, from the 
termination of the authorised line at Tolworth, and passing through 
Ewell, Epsom and Sutton. 


Leatherhead.—The L. U. T. has informed. the U. D.C. 


that its proposed tramway extensions to Leatherhead will be in 


abeyance at present. 


Liverpool.— From the statements made last week 
by Alderman Petrie, chairman of the Tramways Committee, 
Alderman Smith and Councillor E. L. Lloyd, during the 
discussion, it appeared that Mr. McCullough had patented 
certain electrical appliances and disposed of these patents 
or entered into an agreement with respect to them with 
firms who were on the list of Corporation contractors. Alder- 
man Petrie bad had an interview with Mr. McCullough with 
regard to these transactions, pointing out that from the point 
of view of the Committee, Mr. McCullough had placed himself 
in a serious position by entering into the agreement with a 
particular contracting firm, as it was an agreement described 
by the deputy town clerk as practically a partnership agreement, 
and it was the practice of the Council never to have any of its 
officials connected with any trade concern. Mr. McCullough had 
expressed regret that he had entered into the agrcement, saying 
that he had not scen that he was doing any harm, and was, there- 
fore, willing to cauce] the agreement with the firm. At a later 
date, during Mr. Petrie's absence from Liverpool, Mr. McCullough 
was asked by tho Committee to resign. Several questions respect- 
ing fittings and materials for the cars had also arisen, and throuch 
these questions the relationship between Mr. McCullough and the 
Committee became strained. ‘This fact, and the circumstances of 
Mr. McCullough’s dealings with his patents, led the Committee to 
ask him to resign, as stated in our columns. 

On Mr. McCullough's behalf, Messrs. Simpson, North & Co., 
solicitors, wrote to the Town Clerk, stating that their client desired 
to have an opportunity of meeting charges made against him, and 
asking if the Council were prepared to grant the inquiry which he 
asked for. 

During the discussion at the Council meeting, Mr. Utley 
moved an amendment that a special committee consisting of all the 
members of the Council be appointed to consider the circumstances 
of Mr. McCullough’s dismissal. The amendment was seconded 
and a long and animated debate followed. Eventually a vote was 
taken, when 16 voted for the inquiry and 54 against. The amend- 
ment was therefore lost. 


Mersey Railway.— The report of the directors of the Mersey 
Railway Company for the half-year ended June 30th last says that 
an agreement has been entered into with the British Westinghouse 
Electric and Manufacturing Company, Limited, as contractor, under 
which that company undertakes :—(a) To execute the works and 
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provide the plant necessary to enable the traffic of the railway to be 
worked by electrical traction within 18 months from July 15th 
1901. The contract also contains guarantees as to the materials and 
workmanship and the sufficiency and economy of the plant. (^) To 
guarantee the interest on the existing 44 per cent redeemable first 
debenture stock, amounting to £249,276, until the works shall be 
available for public traffic worked by electrical power; and to pro- 
vide the sum of £249,276 not later than June 30th, 1904, for the 
purpose of redeeming this stock. The contract price for the works 
and financial obligations is £635,303, and is payable to the extent 
of £620,000 in 4 per cent. Mersey Railway new first perpetual 
debenture stock (part of the £703,750 authorised by the Acts of 
1898 and 1900), and £15,303 in cash. It is believed that by the adop- 
tion of electrical traction the receipts of the company will be greatly 
increased through the abolition from the tunnel of the smoke and 
fumes caused by steam locomotives, and the running of a more 
frequent and quicker train service. It is alsoanticipated that there 
will be substantial economies in the cost of working. 


Musselburgh.—Mr. Allbright, the manager of the com- 
pany promoting the tramway scheme. has explained to the T.C. 
that difficulties had presented themselves to the company in 
financing the scheme. Mr. Allbright could hold out no expectation 
that the work would be proceeded with within any specified time. 


Neweastle.— The T.C. has authorised the Tramways 
Committee to advertise for and appoint a general manager for the 
tramways at £750 per annum; also a traffic superintendent at £300 ; 
a power station superintendent at £250; and a rolling stock super- 
intendent at £200. - 


Oldham.— The Lees D.C. has interviewed the Oldham 
Corporation Tramways Committee with the object of arranging 
terms on which the Corporation would continue their electric car 
Service from Leesbrook (Oldham boundary at Lees) through the 
township of Lees The Corporation was asked if it would be 
willing to extend the service 666 yards if the D.C. laid the rails, 
and on what terms as to payment of interest on the outlay. A 
syndicate had offered to run cars through the district, and the place 
was so small, that it would not pay the Council to run cars on their 
own account. They preferred to deal with the Corporation. The 
Oldham Tramways Committee approved of the proposals, subject 
to proper terms and arrangements. The D.C. will proceed almost 
at once to obtain prov. orders for a tramways and electricity supply. 

The large car shed in Wallsham Strect, Oldham, is being rapidly 
pushed forward. When the whole network of electric car service 


is complete in the town, it is expected 150 cars (Dick, Kerr) will be 
in use. 


Perth.—The T.C. having resolved not to take over the 
iramways, the company now wish the Corporation to graut them a 
32 years’ lease, provided they convert the present horse haulage 
into an overhead electric system. In 1898 the company applied for 
the necessary powers to work the tramways by clectricity, and these 
were obtained. The Council have not yet given their decision 
regarding the lease. 


Portsmouth.—In consequence of the death of President 


McKinley, the inauguration of the electric tramways, which was, 


fixed for yesterday (Thursday), has been postponed until Tuesday 
next. . 


Prestwich.—At the U.D.C. meeting last week Mr. 
Kendall, chairman of the Electric Lighting and Tramways Com- 
mittce, asked that Manchester should fulfil their part of an agree- 
ment which had been in their possession since F'ebruary, or free the 
hands of the Council in the matter of the tramways. Some dis- 
cussion took place as to whether something might not be done with 
Salford, but Mr. Kendall's resolution was ultimately carried. 


Rochester.—The Works Committee is to consider and 
report upon the desirability of the Council applying for powers to 
establish a system of municipal tramways. 


Rowley Regis.—At Rowley on Monday night a 
conference tock place between members of the Dudley Town 
Council and the Rowley Regis District Council, in order to 
formulate & scheme for obtaining powers to construct an clectric 
light railway between Dudley, Rowley, and Birmingham. The 
decision arrived at has not transpired. 


Sedgley and Bilston.— Rapid progress has been made 
during the past fortnight with the construction of the electric tram- 
way between Sedgley and the Fighting Cocks —that is, the boundary 
of Wolverhampton. With the exception of a short rail here and 
there connected with the turn-outs, the whole length is now laid 
from Dudley and Sedgley to the Wolverhampton boundary. The 
whole of the concreting is, as near as possible, down, whilst the 
paviors are hard at work at both ends. The overhead wires are also 
fixed, and it is hoped the line will be ready for opening next 
month. The construction of the line between the Fighting Cocks 
and Bilston will shortly be commenced, most of the materials to be 
used having already arrived in the district. 


Singapore.—A project for electric tramways has been 
brought up by two gentlemen (one a Mr. Dickenson), who want a 
50 years’ concession. The Municipal Commissioners have had a 
discussion on the matter, and seem to be very favourably inclined 
toward the [ ro, osal. 


(Continued on page 480.) 


LARGE GENERATORS. 


Since the English Electric Manufacturing Company, 
Limited, began the manufacture of electrical machinery at 
the new Preston works in June of last year, nearly 1,500 
tramway motors, varying in size from 25 H.P. up to 100 U. p. 
each, have been completed and shipped to their various 
customers. In addition to this they have supplied the 
necessary controllers, rheostats and car equipment for about 
750 cars. The production of tramway equipments, however, 
is only one department of their business. A mach 
more important part of the factory is now fully employed ir 
the production of direct current generators, both for Jizi:tiuy 
and power. The company has received, during tlie year, 
orders for a large number of these machines, varying in 
capacity from 100 to 1,200 Kw. Some three months ago 
the first of these generators was shipped, and since that 
time machines of varying sizes have been forwarded from 
Preston, not only to cities and towns in England, but also 
to South Africa and India. The Preston generators are 
remarkable for their extreme simplicity in design and the very 
few parts which constitute a complete machine, as may be 
seen in the photographs which follow. 

The magnet frame is circular in form, and is made of a 
special quality of cast-iron, having a very high magnetic 
permeability ; it is provided with inwardly projecting pole- 
pieces, and is divided horizontally, so that the upper half of 
the frame can be removed for the inspection or removal of 
the armature, The lower half of the frame is provided 
with two large feet, to give a firm footing upon the founda- 
tion girders. The poles are made of the finest quality of 
laminated steel, cast into the magnet frame with a cast 
welded joint,-thus ensuring a very low reluctance in the 
magnetic circuit; they are also provided with detachable 
pole shoes, which act as supports for the field magnet 
spools. A test piece is taken from every frame casting 
aud submitted to the most careful determination of 
its magnetic qualities ; the sheet-steel which is used in 
making the laminated pole-pieces is also submitted to the 
same test, and any material which does not come up to the 
required standard is rejected. 

The field coils are wound upon spools made of steel with 
brass ends, One portion of the spool is occupied by the 
shunt winding, which consists of double-cotton-covered 
copper wire of 100 per cent. conductivity ; the other portion 
of the spool contains the series winding, of copper ribbon, 
there being only one turn per layer, insulated most 
thoroughly with mica and cloth. 

The shunt coils and the series coils are insulated from 
each other by a combination of mica and red rope paper, 
and both coils are insulated from the spool by at least J in. 
of the same insulation. After the winding is completed, the 
surface of the coil is carefully covered with a heavy paper 
wrapping, secured with a layer of braided rope covering, 
filled with insulating varnish. The finished coils are placed 
in a large baking oven, where they remain for several days, 
the temperature being high enough to drive the last vestige 
of moisture out of them. The varnish in the insulation, 
and that in the covering, hardens during the baking process, 
so that there is no opportunity for moisture to re-enter. 
These coils, while hot, are subjected to an alternating pres- 
sure of 2,500 volts between the windings and the spool or 
frame of the machine. No joints are made in either the 
shunt or series winding, except at the surface of the coils, 
where they can be examined and kept tight. The pole-faces 
of the magnet cores and pole-shoes are bored out after the 
coils are in place, and the machine set in the position 
in which it is to run; this permits the frame to take the 
form which it will have when finished ready for service, and 
e.sures the bore being exactly circular to receive the 
armature. The latter is, of course, the most interesting 
part of the generator. It is built on armature spider 
cast from the best quality of strong, tough iron, and 
so designed that all shrinkage strains are avoided; this is 
provided with a long bearing surface for the shaft of the 
engine to which it is to be fitted. It is bored accurately to 
a gauge supplied by the engine builder, and is made slightly 
smaller than the diameter of the shaft, so that it requires 
about 100 tons pressure to force it into position; it is then 
secured with two keys. 
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The armature core is built on the ends of the arms of the 
hub, and consists of punchings made from the best magnetic 
steel. Before assembling, the armature laminations are 
thoroughly annealed and japanned to prevent hysteresis and 
the formation of eddy currents. At intervals of 3 or + in. 
spacing discs are inserted between the laminations, to form 
ventilating ducts for cooling the interior of the core and the 
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windings. After a sufficient number of these armature 
laminations or discs are built together to form the armature 
ring or core, they are clamped in place by cast-iron flanges, 
which are also made to support the armature windings 
which extend beyond the ends of the armature core. The 
periphery of the armature core is provided with open 
slots to receive the armature coils; these are made by 
bending copper ribbon over a suitable former, making them 
all alike and interchangeable. It is, therefore, easy to wind 
the armature and to replace injured coils. The armature 
conductors are thoroughly insulated from the core and from 
each other with a special material, consisting largely of 


the commutator bars and the armature windings. On the 
periphery of the commutator hub the hard drawn copper 
commutator bars are firmly clamped by means of steel end 
rings. The insulation between the bars and the hub is 
made from the purest India mica, while that between the 
bars is made from a special kind of silver amber mica ; 
this insulation is so carefully made that in testing between 
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MAGNETISATION CURVE. 


the commutator bars and the hub, the alternating pressure 
may be made so high that the current will creep over the 
edge of the mica rings, a distance of from 1 to2 in., without 
puncturing. To the back end of the commutator bars, 
flexible copper bars are rivetted, extending radially up to 
and connecting with the armature windings, The joints are 
all exposed and can be inspected at any time, so that if repair 
is required it is only the work of a few moments. 

The electric pressure between adjacent commutator bars is 
kept under 10 volts, so that there is no possibility of an arc 
standing between the bars over the uh of an inch space 
between them. A balancing device is attached to the com- 


LARGE GENERATORS COUPLED TOGETHER FOR THE HOPKINSON TEST. 


mica, rendered impervious to moisture by a superior 
varnish, Like the field coils, the armature coils are sub- 
Jected to a baking process which renders them perfectly dry. 
The insulation of the entire armature circuit is subjected to 
à high pressure A.C, test while hot. An extension of the 
armature spider carries the commutator hub, to which it is 
securely keyed, thus preventing any relative motion between 


mutator to equalise any slight difference in the magnetic 
reluctance of the various magnetic circuits of the multipolar 
machine, thus checking the slightest tendency to spark. 

The brushes used to collect the current from the commu- 
tator are made of the purest carbon; they are held in 
position by brush-holders carried on laminated copper strips, 
giving an easy, adjustable pressure which will follow any 
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irregularities in the commutator. The brush-holders are so 
designed that no moving joints carry the current, and are 
mounted on a massive rocker ring supported by four brackets 
attached to the generator frame. All of the brushes can be 
rocked simultaneously by means of a hand wheel and screw 
Two massive copper 


geared to the brush rocker ring. 


and without the slightest movement of the brushes, In 
fact, the longer the commutator runs, the more beautiful 
the polish which it assumes, due to the action of the carbon 
brushes upon the surface of the hard-drawn copper. 

The tests made upon this machine were by the 
Hopkinson method, as shown in one of our photographs, 


LARGE GENERATOR ON TESTING BED. 


connecting bars, concealed inside the brush rocker ring, 
collect the main current from the brush-holders and deliver 
it to a connection board at the bottom of the machine. 

The company has provided two large testing pits 
near the shipping department, where these large machines 
are erected and submitted to the severest possible test. 
They are run for 10 and sometimes 24 hours continuously, 
at full load, and are subjected to from 30 to 50 per cent. 
overload in addition to the all day run at full load. The 
remarkable performance of these machines is illustrated by 
the low temperature rise and high efficiency which they are said 
to show. A 400-Kw. machine which was recently tested, 
after running for 10 hours at full load, was made to carry a 


so that the losses in the various parts of the machine were 
determined and the efficiency arrived at most accurately. 

The curves showing the losses and efficiency are given 
on p.175. An open circuit magnetisation curve was also 
plotted, which shows the excellent quality of the material 
used in the construction of these machines. 

These qualities in a generator will be appreciated not only 
by managers of lighting stations because of the high 
efficiency and splendid regulation, but particularly by the 
engineers in charge of railway power stations, where the 
fluctuations of load will one moment require the generator 
to work to nearly double its capacity, and the next moment 
the load will be entirely off. With machines of this kind 


Grasgow Tramways: ROSETTE CONSTRUCTION IN 
GREAT WESTERN ROAD. 


50 per cent. overload for two hours, and only showed a rise 
in temperature of 57° F. above the surrounding air, measured 
by the thermometer. The commutators at the end of this 
aevere test did not even feel warm to the hand. The 
performance at the commutator is also remarkable in that 
there is absolutely no sparking under any condition of load, 


GLASdOwW Tramways: CENTRE POLE CONSTRUCTION IN 
Great WESTERN Rob. 


great irregularity in the demand for power will not in ally 
way make it more difficult to operate a station than if the 
load were absolutely constant, because the machines will per- 
form just as well under these great variations a8 they will 
under constant load. TE 
Another great advantage in having generators which will 
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carry a very large overload for several hours at a time been provided; this has no connection with the Corporation 
without injurious heating, is that they will take care of exchange system. The“ Traction“ telephone system intro- 
heavy tramway loads on holidays and in the mornings and duced last year by the General Electric Company (1900), 
evenings, when everything is taxed to its fullest extent. Limited, has been adopted, with modifications which enable 
These machines, as they are being manu- 
factured at Preston, are certainly highly 
creditable to the company, and are likely 
to play an important part in future efforts 
to meet foreign competition. 


GLASGOW ELECTRIC 
TRAMW AYS. 


(Concluded from page 438.) 


Tur overhead construction is carried 
ont as far as possible on the span-wire 
system, with rosettes ; Messrs. Macartney, 
McElroy & Co., Limited, were the con- 
tractors for this work. The rosettes are 
of cast-iron, with rubber buffers to diminish 
vibration. The trolley wire is of No. 00 
B. & S. gauge, divided into half-mile 
sections. The span wires are of 712 
S. W. G. galvanised steel. The guard 
wires, which are earthed, are of No. 7 
S. W.G. steel wire, with 7/14 galvanised 
steel wires, The trolley is of the“ straight 
under-running“ type, so that the trolley 
wire is directly over the centre of the track. 
Centre pole construction is used in 3 
certain parts, notably over Glasgow CARS Te WEISNYAEN Deror 
Bridge and in the Great Western Road. 
Where this is the case the poles are surmounted with arc communication to be obtained not only between the feeder 
lamps. Bowstring suspension is used, to avoid shock to the and street pillars and the sub-stations, but also between the 
trolley. former and the head office; moreover, by means of ex- 
There are three patterns of feeder pillars, equipped respec- changes at the head office and the power station, any part of 
tively with four, three, and two 400-ampere switches; in the system can be put in communication with any other 
every case there are also two 200-ampere switches, and the art. 
necessary bus bars, cable sockets, &c. These are mounted A hundred-line switchboard at the head office provides for 
on a marble slab, polished on both sides, and bolted to communication with Pinkston power station, five sub-stations, 
depots, and all the 
official residences of the 
staff—in all about 35 
stations, This board 
is of the G.E. Co.'s 
standard double - line 
pattern, with 100 in- 
dicator drops and jacks, 
&c.,and a corresponding 
carbon lightning 
arrester and distribu- 
tion board ; the instru- 
ments are of the G.E. 
Co.’s K 69 pattern, 
with magneto call and 
Hunnings cone Deckert 
transmitter. In con- 
nection with this board 
there are also about 40 
telephone street posts 
of the company's make, 
fitted complete with 
calling apparatus, trans- 
mitter and receiver, 
and provided with lock- 
up doors A key is 
carried by every official 
and tramcar conductor. 
A 12-lineswitchboard 
at Pinkston power 
station is used for 
speaking with the sub- 
stations and the chief 


official residences. 
wooden battens. The switches and bus bars are insulated Every feeder pillar, of which there are 142, is fitted with 


from the marble with ebonite. The feeder pillars are of ^ a G.E.C. plug box, of the type which we recently described ; 
cast-iron, with doors back and front. these are connected respectively with the nearest sub-station, 
A very complete system of telephonic communication has Upon the insertion of the four-pronged plug of. the portable 


STREET VIEW, SHOWING TRACTION TELEPHONE IN USE. 
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outside. The trucks are of the four-wheel extended spring 
base type, and were supplied by the Brill Company. The 
wheel base is 6 ft., and the length over all 28 ft. The 
wheels are of chilled iron, made by Messrs. Miller & Co., of 
Edinburgh, and are 30 in. diameter, weighing 300 lbs. apiece, 

Euch truck is equipped with two Westinghouse motors, 


pocket telephone set a bell is set ringing at the sub-station 
until the receiver is lifted off the hook, when communica- 


tion is at once established, 
To provide for this unique system of intercommunication, 


a very large number of telephone wires had to be laid down; 
the largest cables consist of 50 pairs each, and sometimes 
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FARNWOKTH: DaALANCER-DOoOsTER SET. | 


pattern 40 B, and No, 90 controllers, with the usual acces- 


several of these run side by side. They were made by 
sories. Each of these motors, which were specially. designed |i 

| 

| 


the National Conduit and Cable Company, and drawn into 
the ducts already described. 
Most of the car bodies have been built in the Corporation 


workshops at Coplawhill, on the south side of the Clyde; 
here extensive car sheds, stables and workshops were erected The trolley is of the Blackwell type, with rigid head, and 


wen the tramways were taken over, and On the advent of external springs, which are arranged SO as Lo give practically 
electric traction the shops were largely extended. Over 300 constant pressure on the trolley wire. 
car bodies have been built by the staff of the department; The service is very popular, the charges being very mode- 


for city traffic, is capable of exerting a horizontal effort of 
1,600 Ibs, at 75 miles per hour; they have four-pole fields, y 
with laminated soft-steel poles, and two-circuit drum armatures, * 


li 

q 

FARNWORTH: GENERAL VIEW OF ENGINE Room. X 

E 

80 more were bought from the Gloucester Railway Carriage rate; 5d. fares are in use for short, distances, and the average M 
and Wagon Company. The electrical equipment was in rate works out at but little over 3d. per mile. By putting bi 
every case carried out at Coplawhill All the cars are of forward every effort, the electrical service on the po E 
the double-deck type, except 21 single-deckers, which: were routes was inaugurated in time for the opening of the v t 
bition, and this fact no doubt has contributed largely to we à 


originally built for the Springburn route. The double- 


deck cars have a seating capacity of 25 inside and 30 success of both undertakings. 
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The general manager of the tramways is Mr. John Young, 
to whom we are indebted for facilities to photograph the 
works. Mr. W. Clark is the chief engineer, and Mr. M. B. 
Field the electrical engineer. The whole of the power equip- 
ment was designed by Mr. H. F. Parshall, as consulting 
engineer, and carried out under his supervision; Mr. Parshall 
was represented on the work by Mr. Dyson. 

Qur thanks are due to these gentlemen, and to the various 
contractors, for the particulars embodied in the foregoing 


description. 


FARNWORTH ELECTRIC LIGHT AND 
TRAMWAYS UNDERTAKING. 


Tue Urban District Council of Farnworth - recently 
inaugurated the commercial supply of electrical energy. 
The district controlled by this authority is a very large one, 
having a population of 30,000, and the Council recognised 
that a good electric lighting and tramways system is 
essential to the comfort and welfare of the inhabitants. 

Messrs. Lacey, Clirehugh & Sillar were appointed as 
consulting engineers in 1899, and on their advice a combined 
lighting and traction scheme was decided on as being the 
most economical. 

After a Local Government inquiry in April of last year, a 
loan of £22,000 was granted to be spent on the combined 
scheme. Since then the work has been suceessfully carried 
out by the respective contractors under the supervision of 
the consulting engineers; Mr. J. D. Pember, the resident 
engineer, has also given valuable assistance in the work. 

The works are conveniently situated in Albert Road. 
The provisional plans of the buildings were supplied by Messrs. 
Stones & Stones, of Blackburn, the work of erection being 
carried out by Mr. S. J. Hodgkiss, of Farnworth. The 
buildings comprise boiler and engine room, test, room, and 
offices, adequate provision being made for extensions. The 
accumulator room is in the basement, with the regulating cells 
under the back of the switchboard, thereby simplifying con- 
nections to the board and also dispensing with mechanical 
transmission gear from the switch in the accumulator room 
to the switch on the board. A reservoir has been constructed 
near the works for condensing purposcs. i 

The steam generating plant comprises three Lancashire 
type boilers, supplied by Messrs. Edwin Danks & Co., of 
Oldbury. Each boiler is 30 ft. in length and 7 ft. 6 in. 
in diameter, with a heating surface of 1,001 sq. ft., and 
works at a pressure of 150 Ibs. per sq. in. They are 
provided with the necessary safety, high-steam and 
low-water safety valves, and two accessible check-feed 
valves. The economiser, supplied by the same firm, is 
of the“ Green“ type, and consists of 192 pipes, 9 ft. long, 
dru in. diameter, arranged in rows eight tubes wide, the 
Whole being forced by hydraulic pressure into longitudinal 
top and bottom boxes in sections, forming metal to metal 
Joints, The pipes are arranged in two groups, and fitted 
with deflectors at the back. The blow off from the 
economiser i8 carried to a reservoir. 

The boiler feed pumps, supplied by Messrs. Dautsons, of 
Neweastle-on-Tyne, comprise two single-cylinder direct- 
acting vertical sets. Each pump is capable of delivering 
1,500 gallons per hour against the boiler pressure. 

The generating sets comprise three 120-kw. steam 
dynamos, The engines, supplied by Messrs. Browett, 
Lindley & Co., are of the two-crank vertical compound type, 
enclosed and self-lubricating, capable of developing 200 r.H.r. 
at a speed of 480 revolutions per minute, with a steam 
pressure of 140 Ibs. per sq. in. in the steam chest, and 
Working condensing with a vacuum of 24 in. 

he engines are direct coupled to dynamos supplied. 
by the Lancashire Dynamo and Motor Company, of Trafford 
Park. Each dynamo has an output of 120 kW., the current 
Output as a shunt machine being 250 amperes at a voltage 
Variable between 440 and 480 by means of a shunt resistance, 
nd 48 a compound machine at a constant pressure of 
9-9 Volts at constant speed. The dynamos are 6-polar, 
with bar-wound barrel-type armatures. The above outputs 
ni the normal maximum outputs, but each set is capable of 

eveloping 240 I. H. p. on emergency. 


The balancer-booster set, supplied by the same firm, con- 
sists of four separate armatures mounted on two coupled 
shafts, supported on four bearings from one base-plate. The 
balancer works with one armature on each side of the three- 
wire network, each armature running as either motor or 
generator, at a difference of potential of 220 to 240 volts, 
and a current of 50 amperes. Each booster armature is 
capable of raising the charging voltage by 100 volts at a 
current output of 120 amperes. 

The lighting and traction switchboards were supplied 
by Mr. Bertram Thomas, of Manchester. The lighting 
board is built up of panels of enamelled slate, on 
which the measuring instruments are mounted; the 
latter are of the Evershed & Vignoles type. The 
traction board has three dynamo panels, one feeder panel, 
one centre panel, and the usual Board of Trade panel. The 
measuring instruments on this board are of the Weston type, 
and the automatic circuit breakers of the I. T. E. type. 

The accumulators, supplied by the Tudor Accumulator 
Company, consist of 252 cells, including four spares, and 
are capable of giving a discharge of 40 amperes for a period 
of 10 hours, or 160 amperes for one hour, the E.M.F. of 
each cell being not less than 1°8 volts at the end of 
discharge. 

The mains, supplied by the British Insulated Wire Com- 
pany, of Prescot, were put down under the supervision 
of Mr. A. J. Macphail; the feeders terminate in two 
pillars, whence several distributors are taken. The chief 
class of cable is five-cored lead-covered and armoured, with 
a layer of bricks laid on the top as a protection. The dis- 
tributors are three-cored. Already an order has been given 
for an extension cable down Church Street, as there is a con- 
siderable demand in that quarter. 

There is about a mile of double track tramway being operated 
by the Bolton Corporation under a Jease which will expire in 
the spring of next year, but in addition to this the Farn- 
worth Council are laying about three miles of single track 
in the town. The overhead equipment for the old track 
was put up by Messrs. George Hill & Co., of Manchester. 
The British Insulated Wire Company have obtained the con- 
tract for the overhead equipment of the additional track. 

Eight new cars are now on order; the car bodies ure 
being supplied by Messrs. George Milnes & Co., and the 
trucks and motors are of the Westinghouse manufacture. 

The car shed is situated close to the works, and is being 
erected to the design of the surveyor of the Council, Mr. 
W. J. Lomax. It will accommodate about 15 cars, and has 
four lines of track with an outside traverser. It will be 
fitted up with the usual complement of offices, stores and 
workshop. 

The Committee have adopted the principle of letting out 
motors on hire, and they are considering, but have not 
finally settled on, a system of easy payment for the wiring of 
premises. 

Defore the end of this month there will be between 
10 and 50 consumers connected to the mains. Until the 
opening ceremony the consumers connected were provided 
with free lighting. 

The street lighting will consist of 45 Brockie-Pell arc 
lamps, each taking 10 amperes, which will be supplied and 
erected by the British Insulated Wire Company. They will 
be fixed on the top of nearly every alternate tramway pole. For 


lighting after midnight, two incandescent lamps on each pole 


used for arc lighting will be used, being fixed on brackets 
about halfway up. l 

The electricity works was formally opened on August 
28th, 1901, by Mr. W. B. Richardson, chairman of 
the Electricity Committee, who has taken a very keen 
interest and displayed great abilities in discharging the duties 
of chairman. 

Our thanks are due to Messrs. Lacey, Clirehugh & Sillar, 
consulting engineers to the Council, for the foregoing 
particulars of the installation. 


Germany.—A service of electrical omnibuses has just 
been inaugurated between Glambecksee and Stettin, Germany. Two 
vehicles built by Messrs. Stoewer Bros., of Stettin, are at present in 
use, but three more are in course of construction. 

The South German Railway Company, of Mainz, has secured the 
concession for the construction and working of an electric railway 


between Mainz and Wiesbaden. $ 
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ELECTRIC TRACTION NOTES. 


(Continued from page 474.) 


Southampton. — The B. C. is applying for powers for 
additional tramways. Mr. F. E. Chaplin has resigned the position 
of borough electrical engineer, and a successor at £500 per annum 18 
to be advertised for. 


Southport.—The B. of T. inspector has made an examina- 
tion of the newly completed Roe Lane section of electric track, 
with which he expressed his satisfaction, but took exception to some 
details in the cars, which required life-guards under each end of the 
cars and sand boxes above the wheels to ensure a grip on the rails 
in wet or frosty weather. . 

The T.C. will apply to B. of T. for powers to construct a line of 
tramway in Ash Street. 

The fifth annual report of the electrical engineer, which came 
before the Council, showed that, owing to the high price of coal, the 
surplus for the year was less than had been expected, being only 
£700, roughly. 'The gross profit for the year had been £7,292, 
against £6,384 the previous year. This meant a return of 5˙5 per 
cent. on the capital invested at the end of the year. The sum of 
£10,677 had been paid in reduction of debt since the undertaking 
began. 

Springhead.—The D.C. has discussed the tramway 
question. It was argued that, seeing Lees was going in with 
Oldham, they at Springhead ought to try and arrange with Messrs. 
Hewitt & Rhodes, who had proposed ascheme for Lees, Springhead 
and Saddleworth, but Oldham would not allow any company to run 
over their lines, and as Lees had decided to have nothing to do with 
the company, the service would be confined to their own district. 
Then it was suggested that they should approach Oldham, but the 
length of the tramway they would have to construct would cost too 
much. It was eventually decided to approach Messrs. Hewitt and 
Rhodes as to the laying of tramways in this district on terms to be 
agreed upon. 


Stockport.—After the accident which occurred on thie 
evening of 10th inst. on the Lancashire Hill scction of the Stock- 
port tramlines, the Tramways Committee at once closed this section 
until a brake could be fitted to the cars of such a nature as to render 
their running away an impossibility. The Committee consulted 
Messrs. Hewitt & Rhodes, tramway engineers, of Manchester, who 
have designed a new form of slipper brake, which is worked pneu- 
matically, and which, we are informed, has been successfully 
adopted in Oldham, where exceptionally steep gradients are met 
with. Some members of the Stockport Tramways Committee have 
witnessed trials of the new brake, and are highly satisfied with the 
quick and effective manner in which cars are controlled and stopped 
on the heaviest gradients, and with the ease with which the brake 
is manipulated. Instructions were accordingly given for similar 
brakes to be supplied for the Stockport cars, and it is expected that 
they will be equipped and running again within the course of a 
few days. 


Sunderland.—The proposal to lay a section of tramways 
down High Street East was before the Council again last week. 
The cost of the line is to be £17,486, a considerable proportion being 
for the cost of alterations to the road ; all the levels and gradients 
will have to be altered. The chairman of the Committee, Mr. F. J. 
Trewhitt, said he would not oppose the scheme, but asked the 
Council to be careful as to what they did, pointing out that the 
recent extension from the Cedars to High Street corner only earned 
from 74d. to 8d. per car mile, and consequently would mean a loss 
of £1,000 a year. The cost of the proposed route to the East End 
would work out to 92d. per car mile, and with a population which 
was constantly decreasing, they should take thought before ex- 
pending much money. In that part of the street which would have 
to be levelled there were £6 property owners, of whom 21 had con- 
sented to the alteration, so that five would have to be compensated. 
Ultimately, after expression had been given to the opinion that so 
long as the whole system paid, the Council should not pay too kcen 
attention to a single route, the scheme was approved on the con- 
dition that the owners who would be affected by the alteration gave 
their consent. 


At the last meeting of the Council it was decided to adopt the 


- Tidswell Automatic Life Guard for the cars in use in the borough. 


The cars are already provided with guards of a simple description, 
but Colonel Von Donop recently expressed himself dissatisfied with 
them, and suggested a change, hence the recommendation of the 
Committee. The change will cost £250 to effect. 


Sydney (N.S.W.).—Fire has damaged the switchboard 


- and the dynamos iu the electric power house to such an extent, that 


the tram service has had to be suspended for several days. 


Twickenham.— There was an animated discussion at the 
last, meeting of the U.D.C. with reference to the site of the L.U.T. 
tramway terminus, the company proposing to have it at a point 
where the roadway is very narrow. It was decided to urge the 
company to make the terminus a little distance away at a more 


convenient spot, or else to provide a tramway station and waiting 
room for passengers. 


The Underground.— This week the news relating to this 
matter is that the question is likely to be settled in the near 
future.” We learn this startling piece of news from that sensational 
newspaper, the Daily Mail, 80 it must be true. It is further added 
that the Board of Trade has appointed the Hon. A. Lyttleton as 


arbiter, before whom Mr. Parshall will act for the District Company, 
and Mr. Parker for the Metropolitan. 


Wimbledon.—The B.E.T. Co. have approached the 
U. D.C. with a view to promote a tramway to connect their nearly 
completed system at Croydon with Wimbledon, vid Mitcham and 
Merton. The chief difficulty lies in the fact that Mitcham has 
already secured a light railway order, for the purchase of which the 
London United Tramways are also negotiating. 


Worcester.—The Worcester (Extensions) Light Railways 
Order has been submitted to the Board of Trade for confirmation, 


- 


. — U— à 


TELEGRAPH AND TELEPHONE NOTES. 


— 


Leeds Telephones.— The T. C. recently appointed a 
special committee to inquire into the question of municipal tele- 
phony, and, if necessary, to visit other cities and call in expert 
evidence. 


Poland Telephones.— Work is at present in hand on the 


establishment of an interurban telephone line between Warsaw and 
Lodz. | 


Sheffield Telephones.—The T. C. has appointed a 


committee to report rc municipal telephones. 


Spain, — An extraordinary credit of 250,000 pesetas 
(£10,000) has just been voted by the Spanish Government for the 
repair of the telegraph cable between Teneriffe and Cadiz, while 
for the purchase of new telegraph material and apparatus a sum of 


. 284,000 pesetas (£11,360) has been voted. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. T es T .. June 20, 1899 .. m 


Para-Maranham ee se. 9o ee ee March 1, 1900 ee ee 
Cadiz-Teneriffe ee ee ob ee ae Aug. 6, 1901 j 
Bissao-Bolama .. x us és : Aug. 16, 1901 
Trinidad-Demerara  .. "s M as Aug. 26, 1901 Sept. 16. 
Curacao-Coro  .. s» t. ie . Sept. 5, 1901 
Gibraltar-Tangier sE 828 „ Sept. 13, 1901 

LANDLINES :— 
“ pia Hanekin” on Persian territo .. Feb. 24,1900 .. 
Pekin-Kalgan  .. C vs T oe .. June 14, 1900 


Maimatchin-Kalgan .. Ps às us .. June 80, 1900 i 
Communication with Baranquilla and Cartagena Dec. 8, 1900 T 
towns of Venezuela .. Oct. 81, 1900 .. $ 


55 . 

Wireless Telegraphy.—It isstated that Messieurs Renard, 
the French wronauts, have discovered a method of utilising wireless 
telegraphy for communicating with captive military balloons. 
Experiments will be made at the review at Betheny in presence of 
the Czar. , 

The experience gained of the value of the Marconi system of 
wircless telegraphy on the Lucania has impelled the Cunard Com- 
pany to decide upon fitting up the Campania, the Umbria, and the 
Etruria. l 

The account of the recent manœuvres, prepared by the umpires, 
testifies to the success of wircless telegraphy as a medium of com- 
munication between one vessel and another, except in the case of 
the Arrogant, which was informed of the commencement of hos- 
tilities by semaphore from St. Mary's coastguard station, the wire 
less telegraph in this case being inefficient. 


— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Blackpool.—September 21st. 20 tramway carriages for 
the Tramway Committee. Specification from Mr. J. Lancaster, 
tramways manager. . 


Blaekpool.— lenders for 30 arc lamps, switches, Ke. 
for rectified current, for the Corporation. See Official Notices 
September 6th. 


Boulder City.—November 23rd. The Council invite 
tenders from manufacturers for the construction of a auna 
system, plans and specifications of which are to be seen at the oce 
of the Agent-General, London. They also invite tenders for 4 
concession of the franchise over Boulder territory. The position is 
unique inasmuch as the residences of the chief producers Vt e 
universally known Golden Mile are clustered round Boulder City, 


regular traffic. The system will also hold the key to all i 
facilities on the field. The city already owns an elect -f js 
service which is proving wonderfully pon The populatio 
increasing daily, and by its close proximity i : 
become the principal buain, as it is already the residential 51 8 
of the Kalgoorlie or East Coolgardie gold fields. 

Notices ” to-day. 


Bray.—October 3rd. Twelve months electrical eupf 
for the electric light works. See Official Notices ” September 
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Colne.—September 28th. Wiring the Town Hall and 
Market Hall. Corporation. See Official Notices“ to-day. 


Doncaster.—September 27th. Tenders for a 220-K w. 
high speed steam dynamo, piping, valves, &. See “ Official 
Notices " September 13th. | 

France.—October Ist. The French Post and Telegraph 
Authorities in Paris are inviting tenders for the supply of a multiple 
telephone table for the telephone exchange at Lille. Particulars 
may be obtained from, and tenders are to be sent to, Le Sous- 
Secretaríat d'Etat des Postes et des Telegrapheg, 103, Rue de 
Grenelle, Paris. 

France.—September 24th. The French Minister of 
Posts and Telegraphs in Paris is inviting tenders until the 24th 
inst., for the supply of 145 kilometres of submarine cable core, 35 
tons of iron wire, 24 mm. diameter, 45 tona ditto, 5 mm. diameter, 
150 tons ditto, 7 mm. diameter, and 25 tons ditto, 8 mm. diameter. 
Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et des 
Telegraphes, 103, Rue de Grenelle, Paris, whence particulars may 
be obtained. 

Greenwich.—October 10th. Installation for lighting 
the new Children's Homes for the Guardians. See '' Official Notices " 
to-day. 

Huddersfield.—September 30th. One set of 600-Kw. 
alternating current generating plant for the electricity works. See 
„Official Notices September 13th. 

Hudderstield.—October 12th. Six car bodies, trucks 
and equipments. Corporation. See “Official Notices” to-day. 


Hull.—Neptember 27th. Two steam dynamos, arc and 
incandescent wiring for the destructor, sanitary departments, &c. 
Corporation. See Official Notices to-day. 

Kingston-upon-Hull.— September 26th. The Corpora- 
tion wants tenders for two high speed three-crank 800-1. H. . com- 
pound engines and four Lancashire boilers. See Official Notices 
August 30th. 

Kirkcaldy.— October 14th. Main switchboard. Cor- 
poration. See Official Notices " to- day. . 

Leeds.—October 8th. Main switchboard to deal with 
output of three 1,500-kw. two-phase alternators. See “ Official 
Notices" September 13th. 

Maidenhead.— September 23rd. Three 60-KW. steam 
dynamos, two Lancashire boilers, economiser, &c., for the Corpora- 
tion electric lighting. Sce Official Notices September 6th. 

Manchester. — October 2nd. Ampere-liour and watt- 
Nord meters for the Electricity Committee. See Official Notices " 
Oy. 

Newport T. C. has resolved to invite tenders for 20 electric 
cars, which is considered to be a sufficient number to open the 
new electric tramways with. 

Newport (Mon.).— October 21st. Coal handling 
winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car, repair shop equipment, and steel 
chimney shaft for the tramways and power supply undertaking. 
See “ Official Notices " to-day. 

_ Poplar.—October 1st. Electric lighting of four public 
libraries. See Official Notices September 13th. 


Rathmines.—September 23rd. Meters and arc lamps; 
12 months’ supply. Council See Official Notices to-day. 


Rechdale.—October 2nd. The Electricity Committee 
wants tenders for feeder and distributor cables. See Official 
Notices " September 13th. P 


Salford.—September 20th. Lighting the new generating 
station for the Corporation. Sec “ Official Notices " September 6th. 


Salford,—September 24th. The Tramways Committee 
advertise for tenders for fixing apparatus for supplying water to the 
electric car depót, and also for wiring such depót for electric 
lighting. 

Sheffield.—September 30th. Boilers, motors, fans, iron 
thimneys, &., for the electricity department. See “ Oflicial 
Notices " September 6th. 


Stockton-on-Tees.— September 21st. Electric lighting 
of the Baths, Corporation. Borough engineer, Town Hall. 


. Willesden.—Economisers, boilers, piping and pumps, 
steam dynamos, battery, wiring, &c., for electricity works for the 
Willesden Infirmary. See ''Oflicial Notices“ September 6th. 


CLOSED. 


" Holland.—A German firm—the Phcenix Company, of 
aar, near Rubrort—submitted the lowest tender for the supply of 
11 5 tons of steel rails for the new electric tramway in 


ik Stepney.— The contract for the pipework extensions at 
ne electricity works of the Stepney Borough Council has been 


a 


obtained by Messrs, Aiton & Co., of Willesden Junction. 


Sunderland.—The following is a list of the tenderers 
for the wiring of Hylton Road electric lighting station for the 
Corporation :— 

Wear Electrical Company, Limited, Sunderland. (Accepted.) 

Reid, Ferens & Co., Sunderland. 

Brantinham Bros., Sunderland. oe 

The Sunderland Forge and Engineering Company, Limited. 

Emley & Sons, Limited, Newcastle-on-Tyne. 

Falconer, Cross & Co., Newcastle-on-Tyne. 

Robson, Robson & Co., Newcastle-on-Tyne. 

Mr. T. S, Brown, High Bridge, Newcastle-on-Tyne, 

Nicholson & Wadley, Newcastle-on-T yne. 

Mr. S. H. Gowdy, Newcastle-on-Tyne. 

Mr. E. Geipel, Church Street, West Hartlepool. 

W. H. Beilby & Co., West Hartlepool. 

National Electric Wiring Company, Manchester. 


Swansea.—The tender of Messrs. Handley & Shanks has 
been accepted for arc and incandescent lighting plant, including 
150-H. p. engine, dynamo, switchboard, and wiring for 60 Jandus 
and 500 incandescent lamps, for the Upper Forest Tinplate and 
Steel Works, Morriston, near Swansea. 


NOTES. 


The Coal Smoke Nuisance.—We have received from 
the secretary of the “Coal Smoke Abatement Society" a 
letter in which he adverts to an article on the legal aspect 
of the question, which appeared in our issue of August 
20th. He points out that the Society does not provide 
means for prosecuting opulent companies, but only makes 
reports to the various authorities of offences against the law 
from observations made by its inspector. The work done 
by the Society is best. shown by the following extract from 
its report for 1900 :— 

During the year 1900, our inspector reported to the committee 
1,742 observations of offending shafts, and by their order presented 
1,010 formal complaints to the Local Vestries, Borough Councils, 
and the Port Authority of London. In consequence of these com- 
plaints a large number of warnings and statutory notices have been 
served by the local authorities, and in 125 cases, the nuisances not 
having been abated, proceedings were instituted against offenders, 
which resulted in convictions, the fines amounting to £494 13s. 
Thus, since the establishment of the Society in March, 1899, the 
total number of observations has been 2,750; that of complaints, 
1,690; and the amount of fines imposed, £714 19s. The area 
covered by these operations extends over 31 parishes, mostly in the 
Central and Western distWcts, and of these parishes 11 have been 
systematically inspected and reported on. 


— — 


Stripped Railway Motor Armatures.—In a recent 
issue of the American Electrician, Mr. Frank Berry, jun., 
says :—“ Among the various parts of motors found scattered 
about in the railway repair shop, not infrequently may be 
found a stripped armature. The most common of the 
various causes which lead to such a condition are worn 
bearings, a sprung armature shaft, or loosened bolts which 
permit the pole-pieces they hold to rub against the armature. 
As soon as the bearings supporting the armature shaft become 
worn to any extent they should receive immediate attention ; 


otherwise they may wear sufficiently to permit the armature 


to chafe against the bottom pole-pieces. A sprung armature 
may be the result of loose gearing, or as is oftentimes the 
case, a piece of metal may break from the casting and wedge 
itself between the gear and pinion. To guard against sprung 
armature shafts due to loose gearing, the gears should be 
tightened up as soon as any noise from them is heard. The 
bolts which hold the pole-pieces in position, especially those 
at the top, very often work loose and are a source of serious 
trouble. The writer recalls an instance where the pole-piece 
dropped sufficiently, owing to loose bolts, to be caught and 
broken by the revolving armature; the broken part punc- 
turing a great many of the armature coils. One of the very 
annoying circumstances connected with stripped armatures 
is the tendency of the armature bands to wind themselves 
about the brush holders. To guard against accidents of this 
kind every motor should be subjected to constant and 


systematic inspection.” 


Welsh Mountain Streams.—Mr, T. O. Edwards, the 
Government Inspector of Factories, Cardiff, has thrown out 
the suggestion that Welsh mountain streams should be 
utilised for generating electricity. He continues :— The 
various District Councils have the power of doing this, and 
if it were done it would be an easy matter to supply cottages 
by an almost invisible wire to drive their looms.” 
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Remember Lindsay.— he Lindsay memorial celebra- 
tion took place at Dundee last Saturday, when àn obelisk, 
which has been erccted by public subscription over the 
grave of James Bowman Lindsay, of wireless telegraphy 
fame, was unveiled. Mr. A. H. Millar, the secretary of the 
committee, introduced the proceedings, and Sir W. H. 
Preece followed with a lengthy oration regarding the good 
qualities of all Scotsmen in general and J. B. Lindsay in 
particular. He ranked the prognostications of Lindsay 
sixty odd years ago in the matter of electricity as 
being superior to the prophecies of all scripture, for 
did he not say that "there is nothing in all scripture 
that is so marvellous, so clear, and so well defined, 
and so precise as the prophecies uttered by" the one 
to whose memory he had unveiled the obelisk in the Western 
Cemetery of Dundee. Sir William's speech was rife with 
pleasantries which gave satisfaction to those who heard him 
at the Technical Institute. 
spoke of the early achiev>ments of Lindsay, and those who 
take a further interest in the proceedings will find them 
fully reported in the Dundee Advertiser of Monday, 16th 
inst. 


Redistribution of Population —Mr. Frank W. Mer- 
rick, of 122, Beach Street, Roslindale, Mass., writes to the 
New York Electrical Review to say that he is guthering data 
regarding the effect of the telephone and the electric street 
railway upon the redistribution of population now going on 
between city and country, and the effect of these agencies 
upon the rural districts. He wants to be directed to sources 
of reliable information. 


Electric Launelr.—Mr. W. Bowen, of the Eel Pie 
Launch Building Works, Twickenham, has just completed 
for II. M. the King of Portugal, an electric Jaunch designed 
for use on the sea. The craft is 28 ft. long, 6 ft. 6 in. beam. 
and when loaded with full complement of 25 passengers 
draws 2 ft. of water. A battery of 24 large accumulators 
will suflice for a run of 100 miles at 4 knots. 


The Double Fatality.—On 13th inst. the inquest was 
held at Jarrow on the bodies of Peter Kelly, 38, and J oseph 
Keenan, 35, labourers, who were killed by electricity at 
Messrs. Palmer's works on Tuesday last week. The two men 
were found dead in the electric motor house, where, it was 
stated, they had no business to be. Arthur Ward, electrician 
at Palmer's works, said the voltage in the motor house was 
410, The man who worked the motor knew of the danger, 
and took the necessary precautions. It was not a trap for 
the unwary, as the men would have to go on their hands and 
knees- to get to the switchboard. There was nothing to 


show how the men got the shock, but it was possibly the 


outcome of curiosity. Probably, after one got caught, the 
other went to help him. The electric plant had not been 
started when the men had gone to the house, and therefore 
they must have set the current in operation. If the men had 
been found a few minutes after the occurrence, they might 
have been brought round. The jury found verdicts of 
* Accidental death.” 


The Manufacture of Aluminium and Sodium.—An 
English patent (No. 9,676, May 9th, 1901) has recently been 
granted to A. H. Cowles and the British Aluminium Com- 
pany for a process in which sodium aluminate and carbon are 
heated by electrical agency in a closed furnace, one wall of 
which is pervious to gases. The sodium is reduced from its 
compound, and passes as vapour through the furnace into an 
outside chamber, where it is condensed and collected. The 
aluminium is also reduced, and forms a carbide with the 
carbon of the charge. An alloy of aluminium with any 
non-volatile metal may be won in a similar manner by 
incorporating some compound of that metal with the furnace 
charge ; while if some volatile metal is also used, an alloy of 
sodium with the volatile metal is found in the condensing 
chamber. The specification describes a suitable furnace for 
the operations above outlined. 


Sir James Sivewright also 


Personal.—Mr. A. 8. E. Ackermann, who has been 
absent over four months, has just returned from the United 
States, where he has made a careful and extended study of 
coal mining by machinery, the reports on which are now 
appearing in the technical press. 

Mr. W. J. Poole, station superintendent, Glasgow Cor- 
poration Electricity Department, left for the United States 
the week before last, for the purpose of studying the 
American practice in electrical undertakings. He will be 
absent for a month, and will visit New York, Pittsburg, and 
many other important centres of electrical industry. 

On the occasion of the approaching departure for the 
Transvaal, to take up appointments under the new Govern- 
ment of that Colony, of Messrs. T. T. Hardaker (telegraph 
engineer) and C. Long (controller of telegraphs) those 
gentlemen were lately entertained by their colleagues of the 
Maritzburg (Natal) Post Office to a farewell banquet. Mr. 
J. Frank Brown presided, and at the close of the proceed- 
ings, incidentally remarked that their reunion that evening 
had been so successful that he thought they ought to have 
a postal and. telegraph dinner annually. The guests of the 
evening received a number of valuable gifts from their 
sometime colleagues. 

Mr. Herbert Broadbent, M. I. E. E., manager of the elec- 
tricity department of Perth (as Company (West Australia), 
is in England for the purpose of buying additional machinery ; 
he will also inquire into the possibility of employing pro- 
ducer gas-driven plant. 

Mr. L. Carter, of Leicester, has been appointed electrician 
to the Colwyn Bay Urban Council. 

Mr. Ivon Braby, A. M. I. E. E., has been appointed lecturer 

in electrical engineering at the Crystal Palace School of 
Practical Engineering. 
. Mr. A. Randall Bell has just resigned the position of 
chief assistant a& the Swansea Corporation electricity works 
in order to become resident engineer to the Uxbridge and 
District Electricity Supply Company. 

On Thursday last week, in the offices of Messrs. J. H. 
Holmes & Co., electrical engineers, Portland Road, New- 
castle, Mr. Frank Broadbent, chief superintendent engineer, 
who has been with the firm for 12 years, was presented with 
a splendid secretaire in Spanish mahogany. The presenta- 
tion was made on behalf of the staff by Mr. Brown, the 
chief designer, and numerous testimonies were given of the 
ability of Mr. Broadbent, as well as of his cordial relations 
with all. Mr. Broadbent, who is leaving to take up a con- 
sulting practice in London, was also the recipient of a very 
handsome cheque from the principals. . Mr. Broadbent 
feelingly responded. 

Last weck Mr. Woodman, chief engineer to the Dover 
Electricity Supply Company, entertained the staff and em- 
ployes of the works to dinner in honour of his approaching 
marriage. Mr. Woodman was the recipient of a handsome 
silver tantalus. 


The Motorcar v. The Tramear.— Colonel Crompton's 
address to the Engineering Section of the B.A., which we 
abstract on another page of this issue, should be read in 
conjunction with a thoughtful letter from the pen of Mr. J. 
Clifton Robinson, of the London United Tramways Com- 
pany, appeariug in yesterday's Times. The former may 
styled a chimerical suggestion from the realms of prophesy ; 
the latter a contribution from the world of actual practice. 
At Young’s Corner the electric cars can Carty 8,400 pas- 
sengers per hour in one direction, against 4,000 stated by 
Col. Crompton as the maximum carrying capacity of tram- 
ways. The letter affirms that the solution of present-day 
traffic problems lies in the electric tram and the tube. The 
fulure may be with the motorcar, and the specially con- 
structed alternative main road; it may, on the other hand, 
be with the flying machine.” We surmise that most of our 
readers who are connected with the electrical industry W 
feel inclined to back the tram against the automobile for 
some years to come. i 


Marriage.—On the 17th inst., ab the Parish Church, 
Hampstead, Mr. Selwyn Seafield Grant, of the British Elec- 
tric Traction Company, Limited, was married to Mary 
Christian, daughter of John Spencer Curwen. 
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Coal Consumption in Power Stations. — The follow- 
ing communication comes to hand too late for inclusion in 
onr * Correspondence " columns :— 


« With further reference to the estimated 3 lbs. of coal 
per unit mentioned by the President of the Institution of 
Electrical Engineers, and the. figures given by your corre- 
spondent W. H. J., the writer is of opinion that 3 lbs. of 
coal per unit is à very reasonable expenditure in a properly 
designed power station with a fairly high load factor. 

“The 2:1 lbs. mentioned by your correspondent W. H. J. 
is certainly very good for any British power station. In the 
writer's experience of two modern tramway power stations 
with a load factor of 50 to 53 per cent., the coal consumption 
per unit generated averages 3°4 and 3°5 lbs. respectively. 
This expenditure includes the coal consumed in keeping 
banked fires in reserve boilers. 


“F, E. Yerrury, A. M. I. E. E. 
“ Sheffield, September 18th, 1901.” 


The results which Mr. Yerbury and our other corre- 
spondents have brought forward this weck are more in accord 
with expectation, but are still sufficiently remarkable. 
Assuming the highest possible efficiencies for the engines and 
dynamos at normal full load, 1 Kw.-hour corresponds with 
1'6 rH.r.-hours. Hence, allowing 1:25 lbs. of coal per 
1.8.P.-hour, which is about the lowest consumption attained 
in practice, the minimum consumption of coal that can 
possibly be hoped for is 2 lbs. per unit. Again, taking 
18 lbs. of steam per unit as practically the best result 
recorded, and assuming the high figure of 9 lbs. of water 
evaporated per Ib. of coal, we once more arrive at 2 Ibs. of 
coal per unit—under the best conditions. Yet, according to 
“W, H. J.,“ this figure is very nearly realised in practice, with 
a load factor of 55 per cent. ! We await further communi- 
cations with interest, and we should be glad if our corre- 
spondents would kindly state ei, what they mean by 
^ load factor.“ 


= Ld 


Appointments Vacant.—T wenty-eightapplications have 
been received by the Dewsbury Corporation for the position of 
electrical engineer ; seven candidates have been invited to appear 
before the Committee. An electrical engineer and manager 
is wanted by Southampton Corporation at £500 per annum. 
A demonstrator in electrical engineering is wanted for 
Nottingham University College at £200 to £250. A 
borough electrical engineer is wanted for Hackney at £400 
per annum. An electrical engineer is required for the Public 
Works Department at Jamaica at £500 per annum for three 
years, 


Obituary.—We regret to learn, just as we go to press, 
of the death of Mr. W. T. Goolden, at the age of 52 years, 
heart failure being the cause. The funcral was to take place 
yesterday (Thursday) at Maidenhead. Mr. Goolden, through 
his long connection with the electrical engineering industry 
as Goolden & Trotter, and W. T. Goolden & Co., made 
himself many frjends among our readers. 


Municipality v. Power Supply Company.—^ome 
time ago we drew attention to a report in which Mr. 
Mordey advised the Corporation of Newcastle-upon-Tyne to 
acquire the electricity supply companies’ undertakings in that 
city, as owing to the state of transition in which they were 
—and are—no more favourable opportunity was ever likely 
to occur, The Corporation consequently threw every pos- 
Bible obstacle in the way of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, which was seeking 
Important powers for the purpose of reorganising its 
system of supply and combining it with tbe immense 
scheme of power transmission and distribution which 
was recently brought to a successful issue. For this pur- 
pose the Corporation sought the aid of the Board of Trade, 
whose tender regard for municipal authorities is well 
known. We are pleased to note, therefore, that the Board 
of Trade, after careful consideration, has entirely disregarded 
the opposition of the Corporation, and has approved of the 
Whole scheme of the Electric Supply Company as originally 


proposed. We hail this decision as an unmistakable 
indication that the Board is fully awake to the immense 
importance to the nation of well-organised and wide- 
spreading schemes of electric power supply, and we look 
forward hopefully to its future action with regard to the 
removal of the onerous restrictions which at present hamper 
the development of these undertakings. 


——̃— 
NEW COMPANIES REGISTERED. 


Leeds, Wakefield, Dewsbury and District Electric 
Tramways, Limited (71,333).—This company was registered on 
September 10th, with a capital of £100 in £1 shares, to undertake 
the construction, maintenance and working of tramways, light 
railways, electrical and other railways and motors therefor, and to 
carry on the business of builders of and dealers in all kinds of 
vehicles drawn or propelled by animal traction or otherwise, pro- 
ducers and suppliers of electricity for the purposes of light, heat or 
power, india-rubber manufacturers, makers of and dealers in tyres 
for cycles and vehicles, &c. The first subscribers (each with one 
share) are :—W. Everist, the Saracen's Head, Ware Road, Hertford, 
publican; L. H. Kohler, Aynho House, Dalston, N.E., secretary; 
(i. C. A. Kohler, Aynho House, Dalston, N.E., merchant; D. J. 
Norris, 61, London Street, Fitzroy Square, W., clerk; R. H. Ward, 
46, Fetter Lane, E.C., physician; A. T. Pendry, 3, Manor Place, 
Hackner, registrar; and E. C. Penford, 40, Holborn Viaduct, E.C., 
secretary. No initial public issue. Registered without articles of 
association. 


Pollard Electrical Engineering Company, Limited 
(71,342).—' This company was registered on September 11th, with a 
capital of £5,000 in £5 shares, to take over the business of elec- 
trical and mechanical engineers now carr.ed on at Hyde, Cheshire, 
as " Stanley, Davies & Pollard," to carry on the business of an elec- 
tric light, heat, and power supply company, and to manufacture and 
deal in cables, wires, lines, accumulators, lamps, electrical apparatus 
and machinery, &c. The first subscribers (each with one share), 
are:—J. Bailey, 31, Kensington Street, Hyde, currier; J. Pollard, 
35, Perrin Street, Hyde, electrical engineer; Mrs. B. Pollard, 35, 
Perrin Street, Hyde; R. Pollard, 35, Perrin Street, Hyde, electrical 
engineer; E. Hibbert, 29, Princess Street, Manchester, estate agent 
and accountant; C. H. Brogden, 8, Reynold Street, Hyde, auctioneer 
and valuer; and A. H. Gibbings, 12, St. John’s Lane, Liverpool, 
electrical engineer. No initial public issue. The number of direc- 
tors is not to be less than tbree nor more than seven; the first are 
James Pollard, Richard Pollard, and Edwin Hibbert; remunera- 
tion as fixed by the company. Registered office, Mary Street, 
Hyde, Cheshire. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Column Printing Telegraph Syndicate. Limited 
(29,493).— This company’s annual return was filed on August 22nd, 


. when 289 shares were taken up out of a nominal capital of £25,000 


in 500 shares of £50 cach. The full amount has been called up on 
189 shares and 48,940 has been paid, leaving £710 in arrears. 
£5,000 is considered as paid up on the remaining £100 shares. No 
mortgages or charges. 


Chili Telephone Company, Limited (29,252)—This 
company's annual return was filed on August 25th, when 44,000 
shares were taken up out of a nominal capital of £250,000 in 
50,000 shares of £5 each. £220,000 has been paid. Mortgages and 
charges, £56,000. 


British Electric Transformer Manufacturing Com- 
pany, Limited (57,293).—This company’s annual return was filed 
on September 5th, when 40,000 shares were taken up out of a 
nominal capital of £50,000 in £1 shares. £1 per share has been 
called up on 20,000 and £20,000 has beech paid. 20,000 shares are 
considered as fully paid. No mortgages or charges. 


British Continental Electricity Company, Limited 


(57,088).— This company's annual return was filed on September 


2ud, when 1,000 preference and 892 ordinary shares were taken up 
out of a nominal capital of £20,000 in 1,000 preference and 1,000 
ordinary shares of £10 each. 410 per share has been called up on 
790 preferenee and 707 ordinary, aud £3 per share on 35 ordinary 
shares, resulting in the receipt of £15,145. £3,600 is considered 
as paid on 210 preference and 150 ordinary shares. No mortgages 
or charges. 


Jandus Arc Lamp and Electric Company. Limited 
(43,898).— This company's annual return was filed on September 


- lith, when 2,041 shares were taken up out of a nominal capital of 


£30,000 in 3,000 shares of £10 each; £5 per share has been called up 
on 1,195, and £10 per share on 250 shares, resulting in the receipt of 
48,476; 596 shares are considered as fully paid. Mortgages and 
charges, £7,094 4s. 7d. 
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Exchange Telegraph Company, Limited (6.152 C). 
—This company's annual return was filed on August 14th, when 
8,023 “ A” and 16,200 ' B" shares were taken up out of a nominal 
capital of £246,250 in 8,125 “ A” and 165,000 B“ sbares of £10 
each; £9 per share has been called up on 6,000 “A ”and £1 per 
share on 2,023 “A” shares, resulting in the receipt of £56,023 ; 
£179,000 considered as paid, being £162,000 on 16,200 preference 
shares and £17,000 on 2,125 ' A" shares credited with £8 paid. No 
mortgages or charges. 


—;ñT...————;;:̃üͤKů— 


SUPPLY STATION ACCOUNTS. 


'l'HE accounts just issued by the Corporation 


Sunderland of Sunderland covering the operations of the 
Corporation electricity undertaking for last year are very 
Electricity satisfactory, and indicate substantial progress 
Accounts, in all directions. The capital expenditure 


: covers the provision of traction generators and 
plant in connection therewith, and the initial costs of the buildings 
and machinery for the new station on the Hylton Road site, to 
which we referred when dealing with the accounts of 1899. That 
this station is a necessity is shown by the Dunning Street works 
being fully occupied, and Mr. J. F. C. Snell, the engineer for both 
general supply and the traction scheme, hopes to have the new plant 
available for the coming winter demand, while he foreshadows in 
his yearly report the construction of a third gencrating station on 
the other side of the river. 


GENERAL STATEMENT. 
1899. 1900. Inc. 


Total capital expenditure £3,747 £122,493 £38,686 
Number of units sold 640,079 1,218,768 578.689 
No. of lamps connected.. 35,024 50,092 15,068 
Maximum load in KW.  ... sae 682 1,114 432 
Gross revenue £9,804 £16,526 £6,722 
Gross expenditure... £5,757 9,272 43,515 
Gross profit ve .. £4,047. 47,254 £3,207 
Average price per unit sold .. 350d.  3*18d. — 32d. 


The receipts from sale of energy stand at just under 37d.,a 
figure which maintains the reputation of Sunderland for a cheap 
supply to the public, and taking total receipts the return of 34d. is 
third in the list of English towns, being beaten only by Nottingham 
and Manchester. 

REVENUE BTATEMENT. 
1899. 1900. 
Gross. Per unit. Gross. Per unit. Ino. 


Sale of ener ..  .. £9,338 3°50d. £16,164 3 18d. — 32d. 
Meter rents .. os «6 272 10d. 881 6d. — 04d. 
Sale of lamps, ko. 162 06d. 1 ‘00d. — 06d. 
Sundry rents, zac. 32 ‘Old. 80 ‘Old. ‘00d. 


Gross revenue 

In the costs sheet, salaries and wages taken together have fallen 
nearly id., repairs have dropped by about half this amount, 
while oil, waste, &c., and establishment charges show slight down- 
ward changes; coal, as might be expected, has not quite maintained 
the old figure, and rates and taxes have been increased owing to the 
extensions, but notwithstanding these latter, the works costs have 
been improved by nearly id., and total costs by no less than jd., 


resulting in the former being reduced to nearly 13d., and the latter 
well below 2d. per unit. 


Cost oF PRODUCTION. 
1899. 1900. 
Gross. Per unit. Gross. Per unit. Ino. 


Ooal  .. ks x Ra £2,027 . 76d. £4,190 *83d. ＋ 07d. 
m 3 e and 281 10d. 422 *08d. — 02d. 
Salaries and wages incurred 


i ti istri- i 
bath and attending, 1,072 40d. 1,551 30d. — 10d. 
public lamps. 


Repairs and maintenance of) 
rp engines, boilers, 715 27d. 751 ° lod. — 12d 
Works costs .. £4,095 l1:53d. £6,914 136d. — 17d. 
R t, tes oe . 7. s * . 
Manag 5 . 320 12d. 721 »14d. ＋ O2 d- 
. salaries of managing engi- 
neer, secretary, clerks, 954 36d. 1,155 *93d. — 13d. 


charges, stationery and 
printing, law charges and 
insurance 

Other expenses T "M — — — — 


General establishment , 
| 388 ‘15d. 482 »10d. — 05d. 


Total costs S) £5,757 216d. £9,272 1°83d. — 33d. 


With net profits of four figures, we hope to sce a reserve fund 
account opened, and some provision made for depreciation. The 


gross profit last year was £3,207 more than in 1899; against this 
was an increase in financial charges of £92,417 ;the difference of 
£790 was added to the net profit, bringing the £467 of 1899 up to 
£1,957 last year. How this was appropriated does not appear in 
the accounts. - 

Mr. Snell shows in his report that the gross profit was equal to no 
less than 7 per cent. upon the capital outlay. 


. PRorrr STATEMENT. 


1899. . 1900. 
Interest on loans  .. s. £1,756 £2,974 
Sinking fund for repayments ..  .. +. œ 1,824 3,023 
Net profit carried torates.. — .. ee tes 467 — 
Net profit carried forward eas aeut Aw Ca = 1,257 
Gross profit re isa „ £4,047 £7,254 


TuE accounts of the Islington undertaking 
Islington are the first issued as a Metropolitan Borough 
Borough Council Council, and cover a period of 15 months, 
Electricity which renders comparison with any preceding 
Accounts. year a difficult matter. The net result of the 
working is a deficiency of over £1,000. Heavy 
capital expenditure on works and extensions so far only partially 
productive of revenue explains much ; other factors tending to pro- 
duce the result are also mentioned below. There is no doubt that 
delays in obtaining the delivery and completion of plant have held 
back the revenue-earning capacity of the station, but the policy of 
the Council now seems to be more favourable towards ite electricity 
undertaking, and with reduced charges for power, the results should 
be considerably improved. 


GENERAL STATEMENT. 


1899. 1900. Ine. 
12 months. 15 months. 
Total capital expenditure £259,562 £324,884 £62,772 
Number of units sold. 1,945,437 2,824,057 977.620 
Total maximum load ids i: 1,080 1,419 339 
Gross revenune . £25,354 442,425 — £17,071 
Gross expenditure ... £15,833 229,567 413,734 
Gross profit 0... 9,521 212,858 23,337 
Average price per unit sold 4˙43d. 4:81d. — — 12d. 


The rates charged remain at 7d. and 4d. for general supply, but 
the figure of 34d. for power has been reduced 2d. The price per 
unit for street lighting is 34d. per unit, which includes all charges 
for the provision and maintenance of the public lighting, mains, 
lamps and columns. As Mr. Albert Gay, the borough electrical 
engineer, mentions in his report, the financial result will be very 
different when ihe output for private supply bears a reasonably 
high percentage to the total output. At present this cannot be said 
to be the cas» :— 


Private supply. Publ ie lighting. No. of pul lic 

Units. Revenue. Units. Revenue. are lamps. 
1899 ... 656,225 £15,254 660,212 £9,628 330 
1900 ... 1,188,821 £25,259 1,135,236 £16,556 398 


The revenue per unit bas fallen slightly, but still works out well 
over 4d. The increase in output from the commencement of supply 
is shown by these figures, which bear evidence of the need for extra 


enerating plant :— 
j 2d Increase over previous year. 


Year Total units Units solde Revenue. 
Bord: No. 8 Amount. cent. 
1893 ET 298,000 =a I „ 
1897 re 501,009 206,000 69 £4,716 62 
1898 85 911,000 408,000 81 £9,021 73 
1899 .. 1,316,000 435,000 48 £4,090 19 


1900 (15 months) 2,324,057 


REVENUE STATEMENT. 
1899. 1900. 
12 months. 15 months. 188 
Gross Per unit. Gross. Per unit. ne. 


No useful comparison. 


pa m ae 12d. 
Bale of ener s e £24 835 4°43d. £41,744 4 31d. . 
Meter rents xi "ZU 382 07d. 581 064. gis d 
Sale of lamps, &c. pe så = d d e 
R 'eceived d b ° ; 
ent received and bank} 105 02d. | 499 oid. — 01d. 
Sundry fees 32 . 00d. 


— 


Gross revenue ... £25,354 4°52d. £49,425 4 38d. — 14d. 


n —— 


The average price of coal in 1899 was 17s. 1d. perton, and for the 
later period 23s. 5d., or an increase of 6s. 4d. per top, which repre- 
sents £3,687 on the working costs aud over which the engineer i 
no control. An additional expenditure of £2,000 was also ee 
outside the works for street lighting. Coal per unit has run up : 
12d., an increase of ?d.; repairs and salaries have also slightly risen, 


~ 


— — —— — 


ur 


rf asd Tc 
„ 
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the latter principally owing to the action of the London County 
Council in refusing consent to items in loans covering superin- 
tendence, &c., of permanent officials upon new works. -The total 
costs are now just over 3d., but Metropolitan are different from 
provincial conditions and tend towards high costs. 


Cost oF PRODUOTION. 
1899. 1900. 
I2 months. 15 months. 
Gross. Per unit, Gross. Per unit. Ino. 
Coal .. ies n eL £5,707 1:02d. £13,633 1°408d. ＋ 388d. 
8 1,820 32d. 3,034 313d. — 007d. 
Salaries and wages incurred in 
generation and a ang 4,062 73d. 5,551 573d. — 157d. 
and attending street lamps 
Repairs and maintenance of f 
| 2,338 »242d. ＋ 022d. 
) 


£12,843 2-29d. £24,556 9*636d. +°246d. 
1,435 *148d. — 002d. 


2,410 249d. ＋ 009d. 


engines, boilers, dynamos. 
&c., and repairs of public 
lamps. 


Works costs ... 


Rent, rates and taxes "t 820 15d. 
Pan e rp En ; $ ; 
salaries of ma, 
engineer, secretary, ders 1,365 24d. 


e. 
General establishment 


5 =] 732 13d. 1,128 1160. — 014d. 


ursnce. 


1,254 22d. 


Oth nses: repairs to à " [e 
0 73 01d. 38 004d. — 006d. 
Total cost .. £15,833 2:82d. £29,567 8*053d. + 233d. 


The financial charges are high and show an increase of £4,744, 
of which only £3,337 were provided by enhanced gross profits. 
This difference of £1,407 caused the profit of 1899 to disappear and 
left a net loss of £1,027. With a larger output these figures should 
again show that the undertaking can meet all charges against it. 


PROFIT STATEMENT. 
1900. 


1899. 
12 months, 15 months. 


Interest on loans, deposits and overdraft .. £6,568 £9,099 
Sinking fund for repayments .. „ we 2573 4,786 
Net profit carried forward or eT 380 —1,027 


Gross profit ... ... ... £9,521 £12,858 


THE accounts of the electricity supply un- 

Aberdeen dertaking, up to the end of the month of July 
Corporation last for the preceding period of 12 months, of 
Electricity the Aberdeen Corporation have recently been 
Accounts. issued, and show results of a similar character 

to those which frequently appear in this column. 

The period covered has been one of general activity, owing to the 
amount of new works in progress. A year ago the Dee Village 
property had been acquired, and a start made in pulling down the 
existing buildings and preparing for the new power house. The 
temporary engine room at these Ferryhill works has now been com- 
pleted, and the plant is well forward. The temporary arrange- 


ments will cause the working, however, to be rather inefficient, and 


the increase ia interest and sinking fund upon partially unremune- 
tative capital will burden the accounts. - 


GENERAL STATEMENT. 


. 1899—1900. 1900-1 . Inc, 

Total capital expenditure (less de- i 

preciation) , » £85,366 £114,508 — £29,137 
Number of units sold. .. 846,012 1,199,913 353,901 
No. of 33-watt lamps connected ... — 49,663 — 
Gross revenue . £14,553 £18,941 £4,388 
Gross expenditure. .. £5,946 £9,550 £3,604 
Gross profit e) 0e 0. £8,607 £9, 391 £784 


Average price per unit sol kN 3:91d. 8:66d. | — 25d. 


The prices charged are 6d. and 3d. for private supply and 3d. and 
Id. for motive power. Notwithstanding the somewhat difficalt con- 
ditions of working, Mr. J. Alex. Bell has recommended that these 
charges be allowed to remain in force, and further, that the price for 
public lighting be reduced to 6d. and 2d. The charge for main- 


tenance, carboning, &., of the harbour lamps he suggests should be 


fixed at £5 per lamp yearly. 


REVENUE STATEMENT. 
Gross, Per unit. Gross. Per unit. Inc. 


Bale of energy „ £13,787 3:91d. £18,286 3•66d. — 25d. 


Meter rents oe "T e n 00d 

np and ichdante | ! 
a l . : f 

bathers oes 2 309 09d. 695 12d. 03d. 

guarantees, ko. 457 13d. 80 ‘Old. — 12d. 


Gross revenue . . £14,553 413d. £18,941 379d. — 34d. 


ey = — — ——á, 


The most important change in the cost sheet is the rise in coal 
per unit by the sum of 1d. This is equal, but opposite in direction 
to the difference in the average price received, so that the depart- 
ment suffers by no less than àd. by these changes taken together. 
Owing to trouble with smoke, the coal now used is of a lower 
calorific value than formerly. The heavier repairs are partly 
explained by the additional labour expended in maintaining the 
copper strip mains laid in culverts in the centre of the town and 
replacement of rubber-insulated service lines. 


Cost oF PRODUCTION. 
1809 —1900. 1900 —1901. 


Gross. Per unit. Gross. Per unit. Ino. 
room stores 
932 27d. 1,146 28d. — 04d. 
tion. . 


Give aeria gne 20% 99b. 24605 A. + asd 
Balaries and wages incurred 

in generation and distribu- 
Re 

STE beige eeu D | 778 22d. 1,237 -95d. 4 03d. 


dynamos, &c. — ee ee a 
Works cost .. £4,434 1:26d. £7,4651°49d. + 23d. 
Rent, rates and taxes 740 21d. 797 *16d. — 05d. 


M n ; 
salaries of man aging engi- 36 


e 
Beet, Secretary, clerks, 


0 

Establishment ch sta- | 

tonery and priniiog, law | 373 11d. 553 “11d. “00d. 
39 


charges and insurance 
Other expenses, compensa- | ‘Old. 305 *08d. +:05d. 


tion and special repairs 
Total costa . . £5,946 169d.  £9,5501-91d. 422d. 


10d. 430 *09d. — 01d. 


Owing to the various causes already roferred to, the increase in 
gross profit only amounts to £784, whereas the financial charges 
absorb an additional £869. The difference of £85 has reduced the 
net profit to £4,842, of which £2,673 is allocated to the deprecia- 
tion account and £2,169 to the reserve fund. The sound policy 
adopted of building up these two funds is one which might well be 


followed elsewhere. 
PROFIT STATEMENT. 


Interest on loans .. n. .. .. .. .. £2344 £2,842 
Sinking fund for repayments .. .. .,. .. 1,336 1,707 
Net profit carried to depreciation account., — .. 2,439 2,673 
ii " reserve fund ae ss als 2,284 2,169 

s forward bx oe T as ` 904 ois 
Gross profit i T £8,607 £9,391 


CITY NOTES. 


Electric Railway and Tramway Carriage Works Co, 


Tux report of the directors for the year ended June 30th last, to be 
submitted to the meeting to be held at Preston on the 26th inst., 
says that the directors are pleased to state that the output of cars 
mentioned in the prospectus has been greatly exceeded, the works 
are fully employed and the prospects of new work are satisfactory. 
The works have been fully maintained as regards buildings and 
machinery, the cost of which has been charged against revenue. 
After placing £4,000 to a depreciation fund the profit for the yoar is 
£21,206, to which must be added £3,914 brought from last year 
making a total of £25,120. The directors recommend that this 
amount be dealt with as follows:—To write off expenses incurred to 


June 30th, 1899, £7,342; to carry to a general reserve fand, £2,000 ; 


to pay a dividend of 8 per cent. for the year, £12,000 ; to carry 
forward £3,778. The directors beg to state that extra capital is 
required for the increased business of the company. They, there- 
fore, intend issuing debentures to the amount of £50,000, for which 


the shareholders will have the preference in subscribing. 


ay — 


Prospectus. 


THE prospectus of Accumulator Industries, Limited, is now in 
private circulation, and we have been asked by the secretary to 
mention its main features. Of the nominal capital of £40,000 
(20,000 £1 ordinary and 4,060 7 per cent. £5 preference), only 2.000 
of the preference are now offered for subscription, £10,000 ordina 

having already been issued. The present issue is intended to 
provide for purchase of further patents, extensions to the factory 
and for working capital, &c.” The object of the company is to 
manufacture accumulators, controllers, motors, and electrical 
vehicles of every description. The Leitner accumulator is the 
main feature intended for light automobile and launch traction 
work, intermediate traction aceumulators, and batteries for central 
station and private lighting installations. It is estimated by the 
Edinburgh agents of the company that at least £5,000 worth of 
business in the accumulators will be done in Scotland dyring the 
year. The works at Woking (now rented at £150 per annum) are 
insufficient to cope with the present demand, but happily there is 
plenty of room for extensions and when an additional assem bling 


ee 
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room has been erected (cost £800), the capacity will be 20 batteries per 
week, such batteries being estimated to sellat £80 each. One “ provi- 
sional arrangement " for 1,200 batteries peraunum at £60 per battery 
has been entered into. The company will purchase from Electrical 
Undertakings, Limited, Leitner patent rights and assets connected 
therewith. The successful runs of the Powerful" car are referred 
toin the prospectus. Henry Leitner is the vendor, and the pur- 
chase price is £5,000 in fully paid shares; he willalso receive a 
minimum of £400 per annum (and 5 per cent. of net profits) for 
services rendered as managing director. He also intends leasing tbe 
Woking premises to the company. The directors are :—H. Leitner, 
Berthold Kuettner, and A. Thompson, M.I.E.E. The offices are at 
14, Silver Street, Bloomsbury (secretary, F. W. Manley). The list is 
stated to close on Friday next, September 27th. Considering that 
nothing is stated as to the business (profitable or otherwise) done 
in the year since the company's formation, that no value is stated 
for the Woking works equipment, and that little is known of the 
battery beyond the fact that it has enabled good trial rans to be 
made, we must confess that we do not at present sce our way to 
recommend the above issue as a desirable investment. 


Stock Exchange Notiees,—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to—Crompton & Co., Limited.—Further issue of 
31,000 shares of £3 each, fully paid, Nos. 54,001 to 85,000. ‘The 
Committee has further been asked to allow the following securities 
to be quoted in the Official List: — Waygood (R.) & Co., Limited— 
35,000 vendors' ordinary shares of £1 each, fully paid, Nos. 1 to 
35,000; and 35,000 vendors' 6 per cent. cumulative preference 
shares of £1 each, fully paid, Nos. 1 to 35, 000. The Committee has 
ordered the uudermentioned securities to be quoted in the Official 
List :—British Electric Traction Company, Limited—Further issue 
of 30,000 6 per cent. cumulative preference shares of £10 each, 
fully paid, Nos. 160,001 to 190,000. Parker (Thomas), Limited — 7,500 
shares of £5 each, fully paid, Nos. 1 to 7,500. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Sept. 
18th were £5H3; corresponding week last year, £511; increase, £72. Total 


to dat», £18,412, corresponding period last year, £10,599; increase, £1,813. 
Miles of track open, 83. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
September 14th were £1,234; corresponding week last year, £1,320; 
decrease, £95. Total receipts to date, £15946; corresponding period last 
year, £15,850; increase, 496. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 


Pe a 18th were £1,011; correr ponding period last year, £3,683; increase, 
328, 


Central London Railway.—The receipts for the week ending September lith were 
£5,658; corresponding week last year, £4,833; increase, £825. Total 
receip's from July lst (l1 weeks), £62,217. Miles open, 6. 


City and South London Railway.—'The receipts for the week ending Sep- 
tember löth were EI, 36; corresponding week last year, £1,500; increase, 
£820. Total from July lst to date, £20,230; corresponding period last 
year, £16,528; increase, £3,702. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending September 
14th were £276 11s. 24d.; corresponding week last year, £275 lis. 24d.; 
increase, 16s. Total to date, £9,144 Hs. 94d.; corresponding period 
last year, £7,692 48. 64d. ; increase, £452 is. Bd. Miles of track open, 8. 
Car m les run, 1901, 5,338; 1900, 5,188. Number of cars, 1901, 11; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending Septem- 
ber 18th were as follows:—D.U.T. Co., electric cars, £3,794 48. 0d.; D.8.D. Co., 
electric cars, £964 9s. 4d.; total, £4,762 133. 4d.; corresponding period last 
year UT. Co., electric cars, £8,839 6s. 33.; ditto, horse cars, £29 2s. 8d.; 

.S. D. Co., electric cars, £1,079 Os. Id.; total, £4,947 8s. Od.; decrease, 
£184 118. 8d.; aggregate to date, £56,790 128. 2d.; aggregate to date last 
year, £55,835 4s. 5d.; increase, £1,455 7s. 9d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for:he corresponding period last year. 


Glasgow Corporation Tramways.—Receipts for week ending 14th inst., 
amounted to £18,706 "s. 10d.; compared with £9,932 18s. 2d. for same 
period last year. This amount beats the last record by some £270. The 
aggregate since present financial year commenced, June ist, amounts to 
£187,434 9s. 5d., compared with £143,813 9s. 6d. for same period last year. 


Liverpool Overhead Railway.—'The receipts for the week ending Sept. 15th i 


were £1,607; corresponding week last year, £1,719: decrease, £112. Total 
from July tst to date, £18,966; corresponding period last ear, £19,206; de- 
crease £204. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE action of the Stock Exchange Committee in closing the House 
on Thursday as a mark of sympathy with the American people met 
with the entire approval of members, and the loss of a day's 
business was quietly accepted. Naturally, the closed days affect 
trade on others, and the influence of a holiday is often traceable 
throughout a whole week. The terribly sad event of last Saturday 
has, to some extent, retarded the volume of orders, but, so far as 
market movements are concerned, there has been a smart recovery 
from the fall which scized the Stock Exchange upon the first serious 
indications of ill from Buffalo. It might be fairly said that markets 


have recovered their normal state. Of course, there was no real 


reason why the death of President McKinley should have depressed 
quotations, but in times of excitement the Stock Exchange is not 
ruled by reason. Now that the situation has been faced, things are 
going on, even in the Yankee market, much in their usual way. 

Pronounced case still continues the prime factor in the Money 
Market, and investment stocks, on the whole, are well supported. 
There is considerable demand for anything of a high-class descrip- 
tion which pays 4 per cent., and brokers experience some difficulty 
in finding suitable securities. An excellent stock of this class is the 
comparatively new Central Electric 4 per cent. Debenture, which is 
standing at 102 for the fully-paid issue. The return is all but 4 per 
cent. Ratber more expensive is Charing Cross and Strand 4 per 
cent. Debenture stock, which cannot be obtained under 104. But 
the security is well-nigh irreproachable. At about the same quota- 
tion stands that similar stock, the Kensington and Knightsbridge 
and Notting Hill Electric 4 percent. Debenture stock. These make 
a trio of high-class investments, paying a shade less than 4 per cent., 
and without multiplying examples, we may add the 5 
per cent. Perpetual Debenture stock of the British Electric 
Traction Company. At 125 the stock yields exactly 4 per cent. to 
a buyer, and it can be purchased at a little less than this price, free 
also of stamp and fee. Chelsea 44 per cent. Debenture has risen a 
point this week, and it now looks fairly valued. Metropolitan 34 
per cent. Debenture stock is short of the slight rise we recorded 
last week, but the 44 per cent. stock is the turn harder. 

British Electric Traction Ordinary are 5s. better, the market 
receiving some of that spasmodic attention which renders dealing in 
the shares a matter that requires great caution. Without arrogating 
any credit to ourselves, we may be glad that the Stock Exchange 
Committee have at last granted the quotation to the new British 
Electric Traction Preference for which we cried last week. The 
shares will now rank in every respect with the Preferences hitherto 
quoted in the Official List. The new Electric Construction shares 
are being similarly treated, and are now equal to the other Electric 
Constructions of the first issue. 

In the telegraph market Eastern Extensions are good, buying 
being stimulated by the yields of nearly 5 per cent., which buyers 
can obtain from the shares. We may mention, in passing, that 
a printer made us responsible for a funny mistake last week in 
writing about Eastern Extensions. By cutting a clause iuto halves, 
we were made to quote “Chinas” at half-a-sovereign! Eastern 
Telegraph Company stocks display weakness, partly at the prospect 
of the competition to which we lately alluded. The 4 per cent. 
Debenture stock is down 2 points, and, compared with some of the 
kindred securities in the electrical supply list, it must be confessed 
that the latter are either too low, or that the former is too exalted. 
Anglo-American stocks are firm, the Deferred at a small rise, in 


consequence of the business that the company has had thrust upon 


it owing to the death of Mr. McKinley. The American Companies’ 
stocks haye failed to respond, but Western Telegraph shares have 
advanced } for the same sad reason as Anglo A.“ We noticed that 
the cabled gratitude for sympathy from the Philadelphia Stock 
Exchange to its London brother came over the wires of the Western 
Union Company. , 

National Telephone Ordinary are very dull upon the imminent 
approach of Government competition, and the fact that no definite 
statement has been made regarding the outcome of the pourparlers 
between the company and the Government is not reassuring to 
timid shareholders. | 

The railway market shows little alteration beyond a slight 
weakening in City and South London. They are talking about a 
dividend between 2 and 3 per cent. on“ Twopenny Tube” Deferred 
for the current half-year, and 24 would be regarded as satisfactory. 
The price is a point lower on the week. Discussing the company's 
stocks with a dealer in the market a day or two ago, we asked his 
opinion of the Preferred and Deferred. “I consider myself that 
the Preferred is a very good investment," he replied, underlining 
the remarks that have often been made in these columns of late, 


“but the Deferred you can only regard as a spec." The vibration 


question is said to have been satisfactorily settled. 

‘Manufacturing shares are irrcgular in tone. British Westing- 
house Preference are steady at 5], and the company appears to have 
plenty of work on hand. One of its last contracts is for the 
electrifying of the Mersey Railway. Sir Hiram Maxim shares are 
being dealt in at 21s. 6d. and thereabouts. Of provincial properties, 
the most interesting feature is that the recently issued 44 per cent. 
Folkestone Electricity Supply Debenture was not all placed. 
Perhaps the remaining £10,000 may find its way into the market— 
who knows? Certainly the stock looks reasonably cheap at 102. 
Concerning reports, the Electric Railway and Tramway Carriage 
Company shows a remarkable advance upon last year's trading, but 
there is no market in the shares, and no price, dealing being 8 matter 
of negotiation. mE 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Dividends for 
eae i NAME, the last three years. 
1998. | 1899. | 1900. 
96,900 African Direct 0 e h, 4 % Debs. se : res 
119,700] Amason Tel Debs., Ne 1 to 1,250 Red. ee | 100] ... S ids 
822.7001) Anglo-American eon sa ees "S Stock £3 9s.| 73/6 | 33 
$,088,5401 Do. do. 6% Prei Mes ies Stock 6 9516 6 
37088, 5407 Do. do. ` Deferred ese e. c [Btock|188. 1 7s. | 5s. 
000 F ete e s ié 5/3 4 7 5 95 
19,933,900$| Commercial Cable 0018 8 E 
1,589,4962 Do. do. Sterling 500 year 4 95 Deb. Stock Bed. e. 
16,000 Cuba Telegraph eco ee eee eve ee 10 8 7 y 4 
6, Direct Bpantah 10 y 4 Pret. eee 200 eee ee U 10 10 4 [4 %, 
12,991 i egrap os - e . 4 e 5|4 4 
6, Do. do. 10 % Oum. Prei... a se 


LAL] 0 50 eee eee eee 
60,7102) Direct United States Cable ... TT iss ee. .. | 20 | 3495 | HY | 34% 
104, 300 Direct West India S 41 96 Reg. Deb. iji Y i «e sas 
4,000,000 Eastern Telegraph, Ord. Stoc [II [ITO [III [ITI Stock 7 96 7 y ^4 7 % 
Do. 91 a. Btock „100 ... ee "i 

1,432,268 Do. Mort. Deb. Stock Hel. Stock.. 
300,000 | Eastern Extension, Australasia, and Ohina Telegraph ..| 10 7 7 7 9S 

320000] Do 4% Deb. 8 Stock : ds 


Eastern and South 9 Telegra; h, 4 % Mort. Deb. ` 

$00,000! Nos. 1 to 3,000, red. 1909 5156 
200000 Do. 49$ Beg. Mt. Debs. (Mauritius Bub.) 18,000 ds T in 
180, 227 Globe Telegraph and Trust T m es 180 bk 5195 | 5196 
180 042 Do. do. 8 V Pref. eee eee eee 6 eee eae 
150,000 Great Northern Telegraph, of Copenhagen 124 * |15 95 

78 Halifax and Bermuda Oable, 44 95 Ist Mort. . Debe., j 

000 2 within Nos. 1 to 1,200, Bed. p" P a 

17,000 indo- 8 0 95 10 % 10 
100,00€ — — Telegraph, 6 % De es - js jis 

72,680 pareira a ORA DEI Limited, Ord., Nos. 1 n 73, 680 .. — | 2b m 

86,492 Do. 5% Pref., N Nos. 1 to 86,492 4 5 - 
590,000 | National Telephone, 1 to 590 ,000 eus eos eee T 6 6 6 

15,000 Do. 6 % Cum. 1st Pref. ... ; i 6 6 6 
15,000 Do. 6 9, Oum. 2nd Pref. 6 X |6 6 
250,000 Do. 5 Y Non-cum. 8rd Prei. 1 to 250 000 5 5 5 5 

2,000,000? Do. 9j 95 Deb. Stock Red. ae vee [Stock] 3j 33% 31 

500 Do. 4 Y Deb. Stock Red. 100 " Á 


0007 eae (YY) eon e eee 
*171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 10/595, |59,)6 € 
100,0002| Pacific and European Tel., 4 % Guar. Debs., 1 100 AN "s ae 


11,839 Reuter's.. ° ees ood we ee 8 5 y 4 5 y 4 5 % 
3,381 Submarine Cables Trust RN iie 405 i e. [Oert| . 
,000 o T 5 6 7 
40,000 0 5 *, Cum. pref. Nos. 1 1—40 ,000 ee eee 
179,947! Do. do 5 95 Debs. ... ves e. |Btock| .. ee - 
171,000 | West African Telegraph, 5 % Debs.... 100] „ os 
90,008 West Coast of America, Nos. 1—30 ,000 and 53 001—58, 008 21 eee [III eee 


150000 Do. do. 495 Dets., 1—1, 500 gus. by Bras. B Bub. Tel. | 100 . een 
307,930 | Western mace aa Ltd., Nos. 1— m | 107 17 VI. 
Do Debs. aud series, 1906 9 00 100 [117 [AJ eee 
848,777: Do. do. 4 Deb. Stock Reet. 100 TW 
88,921 | West India and Panama Telegraph ... m is | 1012% V. 
Do. x do. do. 6 Cum. lst Pref. eo6 10 eee eee eee 
Do. do. do, 6 B Cum. 2nd Pref... | 10 dis "T 
80,0003 Do. do. do, 5 V Debs, Nos. 1 to 1,800 | 100| ... | ue | ave 


ELECTRICITY SUPPLY COMPANIES. — 


19,061 | Brom ee , Ord., 101 to 19,761 5/69 62 6% 
8 nt do. yi 7 T ow Cum. Pret... : P 2 $3 
, nad Raas and e Electrici Bupply  ... 85 | 
20,000 do. a. 45% Cum. Pref. B d uu. d owes p.n 
$4,000 "Chalon Mc Supply, Ord. M. an 5 6 6 5 | 5195 
Do. do. & Dev Stock Red. ... Stock ‘ae ies 
City of PE, Electio Lighting, 40,001—110,579... | 10 6 $ 4% 0% 
Do. 6 % Oum. Pref., 1 to 40,000 . 10 6 Y 6 Y 
Do. 5 V Deb. Stock, Bori . (iss. at £115) all paid si * » 
County of Lond. & Brush Prov. E ec. Lig., Ord. 1—40,000 | 10 45 4 
Do. do. do. 6 % Pref., 40,001—60,000 10 64, 69516 J 
Do. 15 Deb. Stock, Prov. Certs (all paid) Rd. T" ‘ss ida 
Edmundson's lec. Corp., Ord. Shares e lis 5 6 * 625,7 96 
x ae 6 V Cum. Pref. xe] eek cu js ER 
" 43 € Ast Mort. Deh. Bt Stock 100 DE ns 
ensign and Right ge Electric, Oru. wai ia ee 
do. 4% Deb. Stock Stock} ... aa ‘oe 


iaai Electric Bu 35 Corpo Limited, Or 8 .. vis M 
n e do. 6% Pref. 5 6 | .. ia 
do. do. 4% 1st Mt. Db. PIE Rd. |Stock| ... EM ies 
Metropolitan Electric Supply, 101 to 62,500 ..| 10} 5 5 86 Y 
Do. . 34% Mort. Deb. Btock Red. . Stock Vis s 
Notting Hill Electric ighting Ord. ecc eee 10 6 7 7 
Bt. James's and Pall Electric Light, Ord. T 5 1417 14195 143 
Do. do. 7 Pet $0,081 to 40,080 | 5 7 7 7 
Do. do. 8i b. Stock Red. eee 100 eee ees eee 
Smithfield Market rs Supply, 4 Ba ove eae eee b eee 20 eae 


6000 Bo th Lo don E Deb. eee ose 100 eot eee ooe 
u lectrici T "m 
79,900 Westminster R4 


Closing ` Closing 
tions Quotation 
Sept. lith. Sept. 18th. 


101 —103 101 —103 
5— 6 Bucs 6 
133— 144 | 134— 144 
3— 4 3— 4 
9 — 10 9 — 10 


100 —104 Y 1C0 —104 % 


P m 114 | 10j— 113 

00 —103  |100 —103 
i —148 142 —147 
97 —100 | 96 — 99 
115 —118  |113 —116 
14 — 144 | 14 — 14 
115 —120  |115 —120 


100 —103 100 —103 


101 —104 101 —104 % 


103— 11 | 10]-- 111 
15 — 154 | 15 — 154 
30 — 32 30 — 32 


1bo —103 100 —103 


41 — 45 41 — 45 
102 —105 102 —105 
4— 


i 
100 —103  |100 —103 
14 — 144 141— 14i 
102 —105 102 —105. 
102 —105  |102 —105 
i— 1i i— 
5— 6 5— 8 
3— 5 3— 5 
101 —104 xd|l01 —104 


108 —111 109 —112 
8— 9 8— 9 
114— 124 | 114— 123 
121 —126 121 —125 
8— 9 8— 9 
12 — 18 | 12 — 13 
103 —106 xd/103 —106 

6j— 6: | 53— 62 
5À— 6 52— 6 
104 —107 104 —107 
11 — 12 xd| 11 — 12 
101 —104 xd 101 —104 
lł— 12) W- 1 
4— 5 4— 5 


96 —100 96 —100 
13 — 14 13 — 14 
111 —114 112 —115 
98 —101 | 97 —100 
15 — 16 xd| 15 — 16 
15 — 16 15 — 16 

84— 9ixd. 31— 93 
97 —100 xd| 97 —100 

3— 299 | 2— 54 


— 22 — — 


Business done 
Ww 
551 
99 
11 | 10H 
1024 ] $ , 
B dre | 
111 
1454 | 143 
99 | 973 
117 | 1154 
148 143 
1004 
10% 1013 
15 % .. 
421 
zr | 
1234 
2 in 
961 | .. 
ER gs | 
144 | 141 
51 oe 
102 | . | 
94 
516 öğ 
81 . 
* | 
1053 
153 |. 
100 | . 
198 | 123 


* gubject to Founders Shares. 


W . ee 2 


C 
Electric Supply, y 101 to 80,000...  ..| 5 19 % 13 % 103 
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20,000 


112,100 


50,000 


87,500 oo 9 Railway, Ord. ... 


97,950 


540 4800007 Waterloo and City Railway, Ord. Stock 
t Quotations on Liverpool Stock Exchange. 


Consolidated Tele 
National Electric 


Do. 
« Browett, Lindley & Co. (1899), Ord. 


qT 6 % Cum. Pref. 

Brush Elecl. Enging., Ord., 1 to 90,000 

Do. do. Nor eum. 6 Y Pret., 1 to 99,000 

Do. do. 4% eb. Stock 7 

do. 4% . 2nd Deb. Btock ‘ 
Callender’s Cable 5 Nos. 1—30, 000 
do. 5 € Cum. Pref. 
Do. do. 4i 


SHARE LIST 


OF ELECTRICAL COMPANIES.—Ovntinued, 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAME. 
British Aluminium ; Cum. Pref. ... es ss 
Do. do. 1st Mort. Deb. Btock Bed. "t 
British Electric Traction ie " din sė 
Do. do. 6 % Cum. Pref. : 
à do. 5 €, Perpetual Debenture Btock . 
British Insulated Wire Ord. 


do. 6 % Cum. Pref, „ 


% 1st Mort. Deb. Btock f Bed iis 
Central London Bailway, Ord. Stock Sas 
Do. do. 4% Pref. Stock as 
Do. do. Def. do ss 
City and South London Railway... 
Do. do. Ord. shares Nos. 22,501 to 60,000 .. 
Crompton & Oo., Nos. 1 to 54,000  ... 
Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of 
£100, and 901 to 11,000 of £50 red 


; do. do. A Shares, 01 017,139 ssi 
Do. do. do. 4 % Deb. Stock Red 855 
Do. do. 5% 2nd Deb. Stock Prov. Certs. pepe 
Electric Construction, 1 to 112,100 ... ss 
Do. do. Cum. Pref., 1 to 25 000... 
Do. do. Perp. lst Mort. Deb. Btock 
General Elec. Co. (1900) 5 95 Cum. Pref. d 
Do. do. 4 95 Mort. Deb. 
Henley’s (W. p Telegraph Works, Ord. ... es vss 
Do. do. ri Pref. ... 
Do. "s do. ort. Deb. Stock. 
W Gutta-Percha and Am ead oe 
Do. do. do. 4 Y 1st Mort. ee sis 


Telegraph Construction and Maintenance ... 
Do. 4 Y Deb. Bds. Nos. 1 to 1,500 Red. 1909 
Telsgraph Manufacturing, Ord. Nos. 1 to 20 ,000 ... 
do, 5 % Om. Prf. Nos. 1 to nn 


hone Construction and Maintenance, 1/-—3/- 
ee ng 17/6 paid, 1—4. 
From Birmingham Share List. 
q From Manchester Share List. 


= — —À M M ——— —2—üä — ee eee 


r Unless quaeris stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY N 


Closi: 


Dividends for | ng Usiness done 
the last three years. dE 7 8175 Sept. ud 1901. 
1898. 1899. 1900, w 
j TN NEUE E M faa an 

o 89 — 93 89 — 93 ux as 
6 * 8% 9% 14 — 14 14 — 15 | 14 | uz 
h — | 118— 12rd 11 — 12} 121 525 
122 —125 123 —126 1943 1244 
15 3 20 N 15 % 8— 9 8— 9 Sg teat 
51— 58 51— 53 | . 
FEL. ł— 1 1— 1 = 
85 6 9| 12— 14 14— 1144 , 
5 6 la— ij 1à— 12 e 
6 6 % 94— — 2 9i | ous ous 
isi Jus 102 —105 109 —105 ste : 
ssi 99 —102 99 —102 vis 
15 %| 18 K 15 * 15 — 16 15 — 16 |.. 
eee ee eve 52— 6 52— 6 63 
as Ses sè 110 —114 110 —114 ds 
ane Ses 102 —105 102 —105 104 1033 
€ ie 105 —108 105 —108 | 107 | 106 
M is 99 —102 | 98 —101 99h | .. 
21% Iz 14%| 52 — 54xd|51 — 54 53 513 
* x N Di— 51 5 — 5 in 
6% 71 8 7 34— 3ixd, 31— 3 
"- . 1100 —105 100 —105 
6%| 6*9 27 i-— TE ME M 
6%| 6 23% 14— 2h | 14— 2 
"t: iis à 80 — 85 80 — 85 "m Uv 
X. ius vs 85 — 90 85 — 90 Vs ig 
F 6 * 6%) 14— 2 12— 23 1130 
7 is . | 341- 2 21— 33 | .. | . 
sii 85 s 98 —102 xd| 98 —102 xs xn 
. | 98— 108 | 99— 101: | .. |... 
PE T X 99 — 102 99 —102 ae $5 
14 95, 15 %| 20 J 164-174 | 164— 174 | 1712 
41 437 54— 6 = B BE | x 
us iva . 110 —114 110 —114 MN oes 
10 %| 16 3, 214— 224 | 214— 294 | 223 
101 —104 101 —104 m es 
817 3% 38% 71— 7 7 — 7 dei 
194 — 133 123 — 13 $ T" 
| 9| 19/- to 20/- |... — ... B. 
15 %| 15 1 171 38 — 42 | 38 — 42 | 40 | 383 
$n bs .. 31104 —106 104 —106 1s 
8 » 12 J 12 J 104— 114 10j— n Ti 1 
5 6 s 
3*3 3% 3 4 92 — 85 92 — 95 Bon 


— — — —ñä6—j48j—————— —ü—ä —ů € I ———MÀ ͤ — 2 23ẽ.¾ M — — G 


§ From Bradford Share List. 


Oldham, Ash and H Electric (410 i op 153—160. 
bo o io : 42 pa på.) 103—103. 
T. Parker, £10 (fully paid), 163. 


Bank rate of discount 3 per cent. (June 13th, 1901). 


MARKET QUOTATIONS, Wediesdiy: September 18th. 


. or Dec. 


“gd. inc. 


Ormiston & Sons. 
Matthey & Oo. Ltd. 
: o Messre. Johnson. Qom pany, Ltd. 


. CHEMICALS, &o. This week. Laat week. Ino. or Dec. METALS, &o, (continued.) This week. | Last week. 
SUN as . per cwt. bJ- 5/- i g Copper Sheet ba à "" ton] £82 to £83 | £82 to £63 
ha ate ee es ee per owt. e id ee 9g 90 e ee ee Der ion £82 to £88 £82 to £88 
å : Oxalic per owt. * € „  (Eleoctrolytio) Bars per ton £82 £63 
a „ Sulphuric . . per owt. 6/6 6/6 € n 1 í8 .. der ton £90 £90 
& 0 Bal ee ee ee per owt. l- 89/ e 55 "T! é per ton £34 7 EBA 
, Ammonia, Muriate (crystal)... per ton £83 10 0 6 ". it H.C. Wire per lb. d. y» 
.. per ton £80 f Ebonite Rod .. . oe der lb. — s 
Bleachin powder oe per ton £1 £1 „ Sheet .. per lb. ö / : bj- . 
2 Bisulphide 101 Carbon . .. per ton £16 £15 n German Silver Wire . perlb. 1/5 1/5 
a Borax os æ. e per ton £15 £15 s h Gutta-peroha fine . ae per lb. 8. 80 
a Bensole (90 %) ... . per gal. q- /- h on mb Para fne .. per Ib. 3/84 to 8/9 | 8/83 e 8 
a2 v 901 des per gal, 6/6 6/6 : i Charcoal Sheets  .. per ton £18 
& Copper Sulphate per ton £22 i i n ' Pig (Cleveland warrants) . per ton 45/84 45/04 
a Lead. Nitrate .. per ton £A £24 8 4 „ Fo according to s per ton] From #11 | From £11 
a „ White a . per ton £81 £81 . 4-4 Borap heavy..  ..  .. perton| 50% 1 52/6 | 50/- to 52/6 
a 5 we . per e ort xir us è t 4 Wire, galvanised No, 8 .. per ton v. m -" F 13 o 
a Methyla | r gal. A ! 
a Naphihs, Gol ena (00% at 100€ Oy. Per COME. 5/8 : f Lead, English Ingo — .. . pertoni 2 76 | 21276) 
a Potash, Bichromate, in casks.. per lb. . vs Sheet oe .. perton| £13 5 £18 5 
a „ Caustic (75/80%) per ton £ vs " Manganin Wire No. 28 .. per lb. uj- 8/- 
a „  Bisulphate per ton £85 £85 x g Mercury à .. Per bot. £9 £9 
a Shellac per owt 80/0 80J- M d Mica (in original oases), small , per lb. 8d. to 9d. | 8a. to dd. 
a Bulpbate of "Magnesia .. per ton 4 10 £4 10 a d n " „ medium per Ib. 1/ 0 2 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 is d n large .. per Ib. 8/810 7/8 | 8/810 1/8 
& n  Reoov mee per ton £6 10 £5 10 . » Phosphor Bronse, piain castings per Ib. | 1/0} to 1/8 | 1/0} to 1/8 
.. per ton £5 25 ee 3 " ed bars rode per Ib. 8 17411 0 / 
a Boda, Caustic P white 70 %) .. per ton £10 15 £16 15 is T " strip&sheet per lb. m ane 1/8 
a a tals oe ee eo per ton £8 £8 ee P Platinum ee E) Ph £41 
ate, casks  .. per lb. 234. 93d. : : Silicium Bronze Wire per Ib. 1 5 1/03/1044. to 1/03 
= Magnet, aco'd'ng todesc'p'n per ton "Prom £15 | to £40 
METALS, &. I in bart ee ve £58 £58 
E block per ton í £116 10 £116 10 u 
b Aluminium Ingots, in ton lots per ton £148 £148 d CE RM SE a to £117 10 £117 10 
b ji Wire, in ton lots per ton EEA 4 g » foil es per lb. 1/6 1/6 
b Sheet, in ton lots per ton £191 £191 * „ wire, Nos. 1 $016 .. per lb. 1/9 1/9 
p Babbitt’s metal Ingo .. per ton | £75 to £140| £75 to £140 p White Anti- friction Metals — 
c Brass (rolled metal?" to 12") basis per lb. 724. 72d. “ White " brand . per ton] £35 to £65 | £35 to £65 
c Tube (brazed) .. per lb. 10d, 1Ud. s j Yarns, Cotton | = lb. vada per lb. 
e " v solid drawn) per lb. 81d * ee j $9 Best ee per Ib. 
c „ Wire, basis T per lb Tid 74a. M »  Hemp,8ply 10 "y per lb 
c Cooper Tubes (brazed) per Ib lid lid, " ussian, 10 per E: T 
€ ^ (solid drawn) .. per lb. 103d. 1034. s j az Jute, 180 Ibs. rove T 
g Copper Bars (best selected) .. per ton £82 to £83 | £82 to xd as Zino, Bt. (Vielle Montagne nnd.) [eed — 2 10 4 10 
a Messrs. G. Boor & Co. f radia Rubber: ; G.-P. and Teleg. Works k Mosars. Morris Ashby, Limited | 
b The British Al um Oo., Lid. Messrs. James & & Hhakspeare, [Oo., Co., Lad, . Meaaru. W. T. Glover & Oo., 
Qudiations ] , Mesra. Thos. & Bons, Quotations h Movers. Jackson & Till, 2 n Mesars. P. 
— by d Messrs, F. Wien 4 Bona Mesers, Bolling & Lowe, supp 
^ Meere. Smith & Oa. 
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CONTINUOUS-CURRENT DYNAMOS. 
(Abstract of Paper read before Section IX. by 
HrRRTY A. Mavor, M. I. E. E.) 


Soxm years’ experience in dealing with the manufacture of con- 
tinuous-current dy namos has led the writer to seek for a more deti- 
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80, and until he has systematised his design, the standardising of 
production must proceed on an unsatisfactory basis. 

The object of this paper is to put in simple mathematical 
form certain practical considerations in connection with 
dynamo design, and to use them for the systematic treatment of the 
subject on practical lines. 

The parts of the subject proposed to be dealt with are sufficiently 
indicated in a list, which is alphabetically arranged for convenience 
of reference. The quantities dealt with are 17 in number. Certain 
of these are treated as constants, which may be fixed by the designer 
from the results of his experience. Others may be assumed or 
modified to meet the requirements of the design, or of the con- 
ditions laid down for the working of the machine. The remainder 
are derived from members of either or both of these groups. 

The essential part of a dynamo is the region occupied by the 
armature conductors in the magnetic field. This region may be 
named the “active belt " of the armature. An examination of the 
machine in terms of the energy generated in this active belt leads 
to the interesting result that machines of very widely varying size, 
output, and speed give a remarkably constant value in watts gene- 
rated per cubic centimetre of active belt at unit velocity in unit 
field. This constant is represented by the symbol x. 

A careful examination of a large variety of types and sizes of 
machines indicates that the value of this constant, k, may be taken 
as showing what may be counted upon as a safe load, having regard 
to the heating conditions. This value the author believes to be 

5 
about 107, OF 5 ergs per second per cubic centimetre at unit velocity 
in mnit field. : 

It is proposed to denominate the value, k, the energy factor of 
the machine. 

Further experience in tbe use of tbis constant may reveal the 
relation between its value and the capital cost of the machine per 
unit of power generated. At present, it would appear as though a 
considerable variation in the energy factor may be permitted with- 
out materially affecting the cost per unit of power generated, and 
the electrical losses on many machines bear so small a ratio to the 
total losses, that the free use of ventilation may entirely obscure 
any disadvantage arising from an increase in the value of the 
energy factor. At the same time it would appear that, based as it 
is upon absolute units, it would form a sure standing eround for 
comparison of the actual performances of machines. The rise in 
temperature may be so variously estimated, aud so materiglly 
modified by ventilation or otherwise, tbat the indefinite method 
of comparison on that basis ought to give way to something more 
gure. 

A temperature test, based upon electrical measurements, an elec- 
trical and a commercial efficiency test associated with the energy 
factor and the cost price, would give for the dynamo a more com- 
plete basis of scientific and commercial comparison than is now 
available for any kind of machine. i 

The important bearing of the commutating conditions on the 
satisfactory working of the machine is, of course, thoroughly recog- 
nised by all designers. 
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nite basis of comparison for ruch machines than has hitherto been 
available. The value of a trustworthy basis of comparison need 


- not here be insisted upon at any length, but the manufacturer who 


desires to standardise and systematise the production of his 
machinery, begius at the wrong end if he does not first systematise 
his methods of design so soon as his experience enables him to do 


The most recent summary of this branch of the subject, so far aa 
the author is aware, is contained in Messrs. Parsball and. Hobart’s 
book on “ Electric Generators,” in which a summary of the theo- 
retical and experimental investigations into armature reaction is 
given, and the relation between the field turns and armature turns is 
fully discussed, as well as the relation between the reactance’ voltage 
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and electromotive force generated per section in the armature. It 
is the purpose of this paper to embody, in a simple form, the calcu- 
lations necessary for determining the conditions which are there 
accepted as necessary for satisfactory working. 

A formula is given which enables us readily to ascertain the value 
of the electromotive force of self-induction which has to be over- 
come in commutation. The electromotive force available for over- 
coming it depends, of course, upon the armature reaction, but for 
this part of the argument it may be assumed that this electromotive 
force is made equal to the average electromotive force generated 
in the conductors of the armature by their motion through the 
field. , 

As we are dealing with the reactance voltage in one section of 
the armature, we have to deal with the average electromotive force 
of the same region. 

A section of the armature being defined as the path of the current 
from commutator to commutator, a formula is given for the average 
clectromotive force generated in a section of the armature. 

It is assumed that the ratio between the two electromotive forces 
has a very important bearing upon the commutating conditions of 
the machine. Doubtless the contact resistance of the brushes and 


their connections and the connections to the commutator have an 


important effect upon the value of the reactance voltage, but it is 
assumed that the values arrived at by the method referred to may 
with advantage be used in the design of machines. The use of the 
energy factor considerably simplities the consideration of the 
question from this point of view, and makes it easy to plot curves 


of values of the ratio : which wil embody the necessary con- 


siderations. | | 
A diagram, fig. 1, is given in which the ratios S are plotted as 


ordinates, and the thrce values—(o) the ampere-turns of the arma- 
ture ; (b) the depth of the slot ; and (c) the ratio between the size 
and speed of the machine and its output, are plotted as abscissæ. 
They are all interdependent, and the designer can compare his values 
directly by means of the diagram. 


The value chosen for < admits of a considerable variation, but 


there does not appear to be any material advantage to be gained in 
commutation from increasing its value above 2; and although 
many machines have been made with as low a value as 1^, anything 
below this value appears to be dangerous. 
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Fig. 3. 


It bas been assumed that the value of the electromotive force 
available for overcoming the reactance voltage can be taken asa 
definite proportion of the total electromotive force generated by 
the armature. This assumes suitable conditions of armature 
. reaction, and it is necessary to make some provision for the 
accuracy of this assumption. This is done by fixing the number of 
poles so that the armature reaction bears a suitable relation to the 
magnetising force of the magnets, such that the ampere-turns 
on the armature per pole should not exceed 10,000 per centimetre 
length of the air space. A diagrammatic method of dealing with 
this part of the problem is indicated on fig. 2, in which are 
plotted values of d as abscisse, and as ordinates the value of 
total ampere-turns, ampere-turns per pole and length of air space, 
the length of the air space being assumed a function of the 
diameter. 

Taking the values of ampere-turns per centimetre of diameter 
and depth of slot from diagram 1, and having fixed the diameter of 
the machine, the ampere-turns per pole and the number of poles are 
readily found. 

It will be seen that the relation of diameter and length depends 
not only upon the reactauce voltage, but on the number of turns 


- 


per section and the number of paths through the armature. It 
will, therefore, probably be found convenient in designin 
machines on the lines indicated, to start operations from the 
value of the number of armature turns per commutator section, 


fixing standard sizes of conductors and the current density to be 
used in them. 


T. 
25 is the value of the ampere-turns per section in the armature, 


and the required current output.will give immediately the ratio à 15 
raising the question of diameter and commutator segments inde- 
pendently of the speed at which the machine is run. ; 

If the designer proceeds on an assumed peripheral speed, then 
the diameter is fixed at once, and the other quantities fall into line. 

Turning to the consideration of cost, it is found that in the case 
of many groups of machines there is no regular ratio between the 
on and output of the machines, and estimates are difficult to 
make. 

There ought to be such a regular relation, and the following 
method is suggested for obtaining this result :— 

Plotting watts per revolution as abscisse and costs as ordinates, 
the position of each machine is marked, and points representing cost 
and output for each carcase of a given diameter with varying length 
are joined by a straight line, which is produced to cut the gero 
ordinate. This point gives the limit of cost to which this carcase 
approaches as the core length is reduced to zero, and may be called 
the base cost of any given carcase ; the slope of tbe line drawn through 
the costs of the machine at different length shows the cost per inch 
length of ''active belt" on that carcase. Increase in diameter 
increases the base cost and reduces the slope of the line passing 
through the costs of the actual machines, so that, starting from the 
smallest diameter and passing to the largest, will give a succession of 
straight lines, each touching its next lower neighbour at one point, 
and producing a curve made up of segmenta of the lines representing 
each machine, each segment showing the economical range of length 
for the machine which it represents. 


This method will be found useful up to machines of about 
100 centimetres diameter. 


Beyond this size the cost is very approximately proportional to 
“d 1," and is not within ordinary working limits seriously affected 
by the ratio i 


A diagram, fig. 3, is given as an illustration of the method sug- 
gested. The ratio between da J, the size of the machine, and © 
watts per revolution, is readily ascertained from diagram 1 
when a value has been chosen tor , and existing patterns or new 


designs can be brought into line in accordance with the costs as 
shown by the diagram. 


TRIALS OF STEAM TURBINES FOR DRIVING DYNAMOS. 


(Abstract of Paper read before Section IIT. by the 
Hon. CHARLES A. Parsons, F. R. S., and Mr. G. GEBALD STONEY, 
of Newcastle-on-Tyne.) 


A DESCRIPTION of the earlier forms of steam turbines was given in 


& paper read before the Institution of Mechanical Engineers in 
1888; since that date considerable improvements have been 
made in their design and construction, which have led to a general 
diminution in steam consumption, and, in the case of large 
condensing turbines, to some very remarkable results in steam 
economy. It is hoped that a short description of the turbines, and 
of the results obtained, may be not without interest at the present 
time. f 

Prior to 1890 all steam turbines had been of the non-condensing 
type, and of comparatively small size, and the results tben obtsined 
had not reached that degree of economy which was believed to be 
possible with steam turbines under practical working ccnditions. 

The next step in advance was the construction of an experimental 
steam turbine of 200 H.P. in 1892. It was coupled toa 100-K w. 
alternator, and supplied with moderately superheated steam at 
100 lbs. pressure per square inch. When tested by Prof. J. A. 
Ewing, F. R. S., it was found to consume 27 Ibs. steam per kilowatt- 
hour, thus rivalling the performances of the best compound 
condensing reciprocating engines. This result placed the steam 
turbine amongst the most economical means of obtaining electrical 
energy from steam, and led to its adoption in the lighting stations 
of Newcastle, Scarborough, Cambridge, and other places. 

About two years later considerable alterations of design and 
workmanship were introduced, a single-flow type of parallel-flow 
turbine being adopted instead of the original double-flow with right 
and left-handed turbincs on each side of the steam inlet, the second 
set of turbines being replaced by rotating steam balance pistons, 
and the steam passing in one direction parallel to the shaft. 
This alteration materially improved the economy and reduced the 
amount of ekilled labour required.. The form and construction of 
the vanes or blades was perfected and strengthened, and many minor 
improvements conducive to economy were made, so that, even in the 
smaller sizes, a fair degree of efficiency bas been obtained, as 18 
instanced by the result of 28:8 lbs. of steam per kilowatt-hour, or 
about 17 lbs. per 1.8 P.-hour for a 24-K w. steam turbine plant without 
superheat. 

A 50-Kw. steam turbine alternator for the Corporation of Black- 
pool showed a consumption of 28 lbs. per kilowatt-hour at full load 
without superheat, with a vacuum of 28 in. 
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To 100-Kw. turbo-dynamos for traction purposes at Blackpool 
gave a consumption of 26:4 Ibs. per kilowatt-hour without super- 
heat, and two otbers of the same size, constructed for the West 
Bromwich electric light station, gave a consumption on official trial 
of 243 Ibs. per kilowatt- hour with the moderate superheat of 60 F. 

Two 200-Kw. continuous current turbo-dynamos for the Blackpool 
Corporation tramways showed a consumption of steam of only 
22 Ibs. per Kw.-hour, the superheat in this case also being 60° F. 
An instructive series of tests has been made on various 500-Kw. 
turbo-alternators. These are summarised in the following table :— 


Various 500-kw. Turbo-Alternators. 


Pressure of N Vacuum 

steam above |Superheat| in the Revs. 

atmosphere | at stop | turbine per Load. Steam used. 

at stop valve, | cylinder. | minute. 
valve, Bar. = 80". 
Scarborough Electrical Supply Company. 
Lbs. per | po Inches of Kw. Ibs. per Lbs. per 

8g. in. m f Kw-hour| hour 
126 0 26°75 2,400 529 22°7 | 12,023 
128 0 277 » 258 264 6,812 
164 0 281 2,600 0 = 1,477 

Cheltenham Corporation. 
130 0 26°7 3,000 | 553 21:7 | 12,000 
130 0 266 i 278 202 7,280 
133 0 24'0 ” 553 23'6 | 13,060 
195 0 F » | 276 29°65 | 8,175 
: Blackpool Corporation. | 

146 | 70 271 2,500 515 21:35 | 11,000 
150 0 27:0 5. 8 502 231 11,600 
152 0 29˙0 » 0 — 1,500 
160 0 23:6 - 0 = 2,530 


It wil be noted that the improvement in steam consumption 
resulting from a superheat of 50° F. is about 8 per cent, and 
from 100° F. it averages about 12 per cent.; also that for every 
] in. of vacuum above 25 in. or 26 in., the consumption falls about 
4 per cent. 

On this basis the steam consumption with about 140 lbs. steam 
pressure at the stop valve and no superheat under various conditions 
of load and vacuum has been prepared for a 500-kw. plant. 


Consumption of 500-kw. Turbo-Alternators running at 2,500 revolu- 
tions with 140 lbs. steam pressure at the stop valve and no superheat. 


' Vacuum constant from 


full load to no load. Consumption per kw.-hour. 


Inches of mercury. Full load. " | i ma s 
28 22:2 | 256 | 324 | 1,700 * 
26 24'0 28:2 36°6 2,100 
24 26:2 31:2 412 2,500 
22 28:9 347 46:3 | 2,900 
SUE A ERNEUT i 
M d enig am Consumption per kw.-hour. 
oP | No load. 
Inches of mercury. Full load. 3 i Tbe Per honk: 
From 28 to 293 22 2 25:0 30:5 1,400 
„ 26 to 284 24:0 27:2 33:6 1,600 
» 24 to 271 26°2 28'9 - 37:0 1,800 
„ 22 to 264 28:9 33:0 412 2,000 


: | 
Barometer = 30" mercury. 


It will be observed that in steam turbines the steam consumption 
closely follows a right line law, or is proportional to the load plus 
a a quantity which represents the consumption of steam at 
no load. 

In connection with superheated steam, it may be mentioned that, 
as there is no internal lubrication of the turbines, none of the usual 
difficulties which occur with reciprocating engines are met with in 
its employment. Also the absence of internal lubrication renders 
the exhaust steam absolutely free from oil, so. that the water from 
7 well can be returned to the boilers direct without oil 

Special tests* have been made from time to time on turbine 
engines to verify the statement that no increase in steam consump- 
tion occurs with the age of the plant under fair wear and tear. 

À long and exhaustive series of teste was made in January, 1900, 
by Mr. W. H. Lindley and Profs. Schroeter and Weber, on behalf 
of the city of Elberfeld, in Germany, on one of two 1,000-kw. 
turbo-alternators built at Heaton Works for that city. The turbo-alter- 
nators were constructed to give 1,250 xw. at 4,000 volta 50 cycles per 
second, the alternators being four-pole, running at 1,500 revolutions 
per minute, and duo coupled to the turbines. The expansion 
of the steam was carried out in two cylinders, a high pressure and 
a low pressure, the steam being expanded down to a little below 
the atmosphere in the first, and from that to the vacuum of the 
condenser in the second. 


* Buch as that made at the Cambridge electrical supply station 
„on a 600-xw. turbo-alternator by Prof. Ewing. | 


Results of the Tests showing how the Steam Consumption depends 
on the Output of the Turbo- Alternator. 


/ 


Exact Steam con- | Steam con- 
value of sumption per umpti in 
Amount of load. output. xw ch our, i mpi on 
- nx nin En d CEPS 
Eg. 
Preliminary trial 1,1727 18:22 9,689 
Overload ... ae 1,1901 19:43 10,485 
Normal load is 994:8 20°15 9,092 
Three-quarter load 7453 22:31 7,542 
Half load ... E 955 4987 25:20 5,695 
Quarter load , ... ud is 246:5 33°76 '8,774 
No load with alternator excited 0 — i 
1,18 


No load without excitation  ... 0 — 


A direct comparison of these results is not possible, because the 
measurements have not been made at one and the same steam pres- 
sure, and, above all, not with exactly the same amount of super- 
heating. | 

Therefore, on the basis of the results of the measurements, the 
steam consumption has been calculated at the average superheating 
recorded in the observations, viz., 14:3? C., corresponding to a steam 


temperature of 197:3* C. These corrected results will be found in 


column (6) of the following Table. 

Further, to enable a comparison to be made with the steam con- 
sumption of reciprocating engines, working with saturated steam, 
the equivalent steam consumption, calculated as saturated steam at 
11 atmospheres, is given in column (7) of the same Table. 


Based on Results of Tests. 
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TM 8 * 88 52 & s 
(1 (2) (3) (4) (5) (6) (7) 
Kw. Ken Per c Kgs. Calories. Kgs. Kgs. 
11901 | 1011 | 102 | 881 | 5867 | 876 | 886 
994-8 10:47 111 9:14 6,096 9°11 9°20 
7453 10°76 8:0 10:12 6,738 10:07 1017 
4987 10:40 291 11:42 7,715 11:53 11:66 
246:5 1014 17:0 15:31 10,248 15°31 15°47 

No load per hour. | per hour. | per hour. | per hour. 
with 10°84 13:3 1,844 1, 231,423 1,840 1,859 

excitation. 
No load | E 
without . 10°49 13:5 1,183 790,481 1,181 1,194 
excitation. j | 


For the following outpute in round numbers, the steam consump- 
tion per hour is as shown :— 


Bteam consumption Steam consumption 


* Output. per hour. per &w.-hour. 
Kw. Kgs. K 
1,250 10, 786 48.63 
1,000 9,189 9:19 
750 7,496 9:99 
500 5,707 11:41 
250 3,821 15:28 


— ſ——ů—d —U!ũ — 2g ——̃— D EBUDMDMUMUE 

On the second plant, tests were made to determine the advan- 
tages of superheating, and also the effect of varying the vacuum. 

These show a gain of about 12 per cent. with 65° C. superheat, 
and that every inch of vacuum improves the consumption about 4 
per cent. 

In non-condensing plante, also, many tests have been ma 
as will be expected, the steam turbine 8 rather 5 
ably with the reciprocating engine in condensing types. In a 
100-KW. size a consumption of 39 lbs. per xw.-hour has been 
attained, and in a 250-K w. turbo-dynamo 38 lbs. per Kw.-hour, both 
with about 130 lbs. steam pressure and no superheat. - 

In large sizes of 1,500 xw., with 200 lbs. steam pressure and 
pad e consumption of 284 Ibs. per xw.-hour non- 
condensing n anteed, and is ex i 
attained, if not Purpaeed i iua SE 


Discussion. 


Prof. SCHROETER was astonished at the excellent i 
steam concumption of the turbines tested by him at . 
va Be ps compared tbe eMeieneigs ofa 1,500-xw. Parsons 

urbine and a Sulzer engine working in the same stati 
and the resulta were in favour of the turbine. B 
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The CHAIRMHAM (Mr. W. H. Maw) asked Prof. Schroeter for informa- 
tion concerning the parallel running of alternators which were 
driven by turbines and by piston engines. 

Prof. ScHROETER said that the parallel running had been satis- 
factory from the first, and had given no trouble. 


Prof. RrPrER suggested that high degrees of superheat (300° to 


350^) of steam should be tried for turbines, as had been done in the 
case of piston engines. He thought it a very significant fact that 
the terminal pressure in a turbine is always the same as that of the 
condenser, and thought that a turbine used between the exhaust and 
the condenser of a piston engine would somewhat increase the 
economy of working. He said that the difficulty of applying super- 
heated steam to a cylinder was the fear of causing unequal expan- 
sions and contractions in it owing to the changes of temperature on 
admitting and exhausting; moreover, the superheated steam was 
not admitted all round the cylinder, but on one side only, thereby 
causing bad strains in the material of which the cylinder is made. 
In a turbine, however, the temperature of each part of the outer 
cover is constant, though not uniform throughout the whole of the 
metal. | 

Mr. Bryan Doxxiw asked Prof. Schroeter for the figures showing 
results of the comparative trials of the steam engines and turbines 
at Elberfeld, and 


Prof. ScHROETER promised to have them sent in time for the 
printed report. 


Mr. STONEY, in reply, said that he had made no experiments on 


very highly superheated steam applied to turbines, but had tried 
30° of superheat, and found an increased efficiency of 6 to 8 per 
cent. He said that a Sulzer engine having a cyclic variation of 
1 per cent. driving an alternator with 64 poles paralleled well 
with another alternator driven by & turbine with no cyclic varia- 
tion. With a turbine a good vacuum in the condenser is very 
important, as the steam is very completely expanded. He saw no 
reason for not using highly superheated steam in a turbine, as there 
would be no trouble with the lubricating oil carbonising, as is the 
case with the cylinder oil of piston engines. 


DESTRUCTION OF GAS PIPES BY MEANS OF 
ELECTRICITY. 


(Paper read before Section VIII. by Dr. W. LEvBorp, of Hamburg.) 


As is well known, for the distribution of gas in towns it ig usual to 
lay long lengths of iron pipes, the larger of cast and the smaller of 
wrought-iron. The durability of these pipes varies from 25 to £0 
years; those of cast-iron lasting longer than those of wrought. In 
a few cases, a quicker destruction takes place; for instance, when 
the pipes are embedded in cinders or ashes. Pipes are also soon 
corroded in gasworks, where they are frequently laid in spent gas 
lime or spent oxide of iron; the constant formation of sulphate of 
iron as well as sulphuric acid most certainly producing a dissolving 
effect. Formerly it was customary in small gasworks to allow the 
gas liquor to run into the ground, and this also caused corrosion. 
The pipes were formerly, and are now, principally coated with hot 
tar before being laid in the ground. Lately, several works, includ- 
ing those at Hamburg, have commenced to cover all wrought-iron 
pipes with canvas and boiled tar, in order to protect them from 
outside destructive influences. 

In recent years a new, and previously unthought of, enemy of our 
gas pipes has shown itself—viz., electrolysis. Electric tramlines 
have been constructed, and throuzh these a strong electric current 
is carried both above and below the surface of the ground. In 
most cases, at least so far as Germany is concerned, the construction 
of these tramlines is so arranged that an electric current from one 
or more stations of about 500 volts passes into the wires lying above 

the surface leading to the trams, and after running into the motor 
lying below the trams, returns, by means of the rails, to the engines 
at the electricity works. In order to cause the easier return trans- 
mission, the single rails are jointed at the points they meet by 
thick copper wires soldered to them. As the rails give a certain 
resistance to the curreut used, it is evident that part of the current 
on a favourable opportunity—i.e., at a short distance will pass 
through the earth into the gas and water pipes. 

This happens in such a way that the current from the places far 
distant from the electricity works goes from the rails into the pipes; 
whereas near the same works the current which has gone into the 
earth returns to tbe rails, and the part remaining in the rails returns 
to the engines, giving the current by the return transmission wire. 
Asthe pipes yield a less resistance to the current than the earth, a 
larger proportion of the current passes through the pipes than into 
the earth itself. The current flows from the rails into the pipes in 
the districts further away from the electricity works,and in the 
vicinity of the works again flows from the pipes into the rails; the 
pipes in this case proving to be the positive pole. The difference 
of tension between the pipe and the rail in various districts can be 
easily ascertained. It was advisable to determine whether, in pipes 
in the vicinity of which there were no electric trams, an electric 
current was in existence. 

Dr. Bunte sent his assistant, Herr Lubberger, to investigate such 
a water pipe on the tableland Plinz, near Karlsruhe. This table- 
land lies 140 metres higher than Karlsruhe, and is 6 kilometres dis- 
tant from the nearest electric station at Durlach. The system of 
water pipes is certainly not influenced from the outside; and yet 
considerable tensions were found. Also, during the time when the 
electric trams were not running at night at Karlsruhe, tension was 
observed in the gas pipes. Electric current flows in the pipes, and 
that pretty constantly. 


The existence of the current at points which could not possibly 
be influenced by the electric current, can only be traced. to the fact 
that the pipes are made of cast and wrought-iron, and that lead is 
used as a jointing material, which metals, lying uncer damp ground, 
produce a galvanic action. When early in the m roing the traffic 
of the trams commences at Karlsruhe on one lina . ly, it affects the 
tensions through the whole length of pipes to he most distant 
parts. When the tramline is in full Poking, the :is everywhere a 
tension differenċe. In Hamburg this amounts to scarcely anything 
in some places, but generally about 0'2 to 1 volt, and near the 
electricity works even as much as 4°65 volts. It wust. be borne in 
mind that at that time the Hamburg trams were on. y supplied from 
one electric works in the Carolinen Street, so that tho current in the 
rails must always return there. It may be seen (. om the yearly 
report for 1900 that the electric working line was „bont 100 km. 
long, and that about 400 cars were in use. The anuual consump- 
tion of current amounted to 13 million kilowatt-hou, s. 

The gasworks own a line of main pipes 526 km. in length and 50 
to 1,100 mm. in diameter, with 443 km. of service pipes for houses. 
The experiments were extended over the whole ti wn; and, as 
already stated, some tension v as found at almost every voint. 

Now it is known that by the electric current, in the presence of 
saline solutions of different kinds, metals can easily : dissolved. 
Chloride of sodium is completely split up; and this :3 casi!y seen 
when two iron plates are placed in a solution of chloride of sodium 
&nd a current allowed to pass through them. In the negative polea 
development of hydrogen at once takes place, while the fluid rapidly 
becomes thick through the separation of green protoxide of iron. 
Chloride of sodium is split up by the electric current into chlorine 
and sodium, which latter forms with water sodium hydroxide and 
hydrogen. The chlorine runs to the positive pole and forms there 
protochloride of iron. This is precipitated by the sodium hydroxide 
as mentioned as protoxide of iron. The process thus goes on until 
the positive pole is completely dissolved. a 

The process is easily shown if a current of electricity is passed 


. through a thick glass pipe, closed at both ends by sheet-iron plates 


and filled with sand soaked in a solution of chloride of sodium. 
The sand at the positive pole becomes of a green colour as it sucks 
up the protoxide of iron which is formed. By degrees a yellow 
rust is produced through the admission of air. The same effect is 
caused by a solution of chloride of ammonia, gypsum, carbonate of 
lime, in such organic salts as arc always found in the earth, and 
also of a watery solution of earth. E 

The ground in Hamburg contains small quantities of chloride of 
sodium to the extent of 0:006 to 0°04 per cent. It is also known 
that the electric tramway authorities in winter time melt up the 
snow and ice on the rails with raw salt or refuse of refired nitrate 
of soda. Soft ground is saturated with the solution, whereas from 
asphalt or granite pavement it flows off to the sewers. Accordingly 
an opportunity is afforded for the eating up of iron in the earth in 
the presence of a solution of salt and an electric current. American 
newspapers have from time to time mentioned this matter, but in 
Germany nothing of the kind was noticed until a few years ago. 
In Hamburg the first electric tramway (called the circular tram) was 
constructed in 1894, and gradually all the tramways were converted 
into electric trams, the whole work being completed by about the 
end of 1839. 

In April, 1899, close to the electricity works in the Carolinen 
Street, an escape of gas was found. On one side of the street is the 
main gas pipe of cast-iron. Wrought-iron service pipes cross the 
road to the lamps on the other side. In the middle of the road 
there are two lines of tramway rails, cars passing at iatervals of 
3 minutes, so that about every 14 minutes a tram passes any par- 
ticular spot. The rails are placed upon a bed of concrete 0'2 metre 
thick. The gas pipes are laid at right angles to the rails at a depth 
of from 0:55 to 1 m. The street is paved with granite setts jointed 


with asphalt. Upon investigating the cause of the gas escape a hole. 


was found in a wrought-iron pipe under the first rail; and. after 
further investigatng the matter a complete penetration was dis- 
covered under every rail. The pipe was taken out of the ground, 
and the four holes coincided exactly with the positions of the rails. 
Upon closer examination it was found that nearly all the pipes. in 
this street were damaged in a similar way. As 
Owing to the holes fitting in exactly with the positions of the 
rails it was clear that an electric influence was the cause. A mellisg 
of the pipes, as was often found in the case of the transmission of 
a strong current into gas pipes in houses, had evidently not taken 
lace. E. 
z The 1-in. pipes are covered with canvas soaked in boiled tar. 
The investigation in the laboratory gave the following. reault :—In 
some places the tar as well as the canvas had fallen off and the 
pipes were eaten through in parts to the size of a centimetre. In 
removing the covering it was found that the corrosion existed in 
every stage from the beginning until the complete penetration. 
Curiously enough the destruction was principally of spiral forms: 
tion, and coincided with the wrapping of the canvas where between 
the strips of the canvas a portion of the tar had bean pressed out.. 
In many places there were blisters between the iron and the tar, 
which were filled up with a green solution of protochloride of iron ; 
in some places also with crystals of the same salt. From such a 
blister 0-032 grain of crystallised protochloride of iron was taken 


out; the fluid (about 1 cubic centimetre) contained 0'0604 grain of 


protochloride of iron, 0'0086 grain of chloride of sodium, 90095 
grain of chloride of ammonia, and 0:0037 grain of free hydrochloric 
acid. The solution was very sour, and a strong destruction of the 
iron was visible. p S 
At other places there were also found blisters concealed by the 
layers of tar, which were filled with a green, slimy mass of pro- 
toxide of iron, of which it contained about 0'2 grain. Here alao 
the decay was strongly visible. In other parts the iron was com- 
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pletely eaten through, and covered with a thick layer of rust; the 
tar, as well as the canvas at these places, having become soft and 
brittle. The rust of the iron was very considerable, and contained 
acid, besides oxide of iron, about 94 per cent. protochloride of iron, 
and chloride of iron; also 0'8 per cent. of sulphate of iron. Only 
012 per cent. of ehloride of sodium was found. 
The collection of these chlorides of salts in one place is very 
e. They were derived without doubt from common salt. 
Therefore, where a particle of a solution of salt can penetrate the 
tar covering the iron, the destruction commences, and, as previously 
stated, in one of two ways, either into protochloride of iron or pro- 
toxide of iron—apparently as the formed hydrate of sodium gets to 
apot in question, and replaces the dissolved iron, or not. 

Examined samples of the earth taken from the vicinity of the 
pipes consisted of elayish sand containing 0'006 to 0 04 per cent. of 
chloride of sodium, and in other parts 0:007 and 0'012 per cent. 
Apparently the wrapping with boiled tar and canvas favours the 
destruction, for in the blisters under the tar it quietly goes on, while 
with a direct bedding of the pipes into the earth without any cover- 
ing, the earth would have absorbed the fluid. 

All the gas pipes in tbe Carolinen Street were taken up and re- 

by others all covered ; but after the expiration of seven to 
eight months, the destruction showed itself to have taken place 
again in the same manner as before—the pipes being penetrated 
with holea 

New trials were then made with pipes simply covered and tarred, 
also with untarred pipes, and others protected by being placed 
inside a second one. After two years—during which time the elec- 
tricity works had taken some measures to prevent damage—the 
covered pipes showed signs of destruction, also the outer pipe, 
while the one inside it remained intact. The plain tarred, and also 
the untarred pipes, were fairly well preserved, though heavily 
covered with rust; but it could not be decided whether to a greater 
extent than in other streets. In exposing them to the air, the rust 
covering of abont 2 mm. fell off. Besides this, the pipes were 
covered all round with a firm layer of sand. 

The quantity of common salt and soluble salts of iron in the rust 
was in this case very small. One pipe covered partly with 5 mm. 
of copper wire was laid down. The same, after two years, had 
turned into a green mass, consisting of carbonate of copper and 
hydrate of copper, besides chloride of copper, and 07 per cent. of 
chloride of sodium, It appears doubtful whether the packing pro- 
tects the pipes; but anyhow, at every bending of the covered pipes, 
the covering was destroyed by the falling off of the tar. Mean- 
while other pipes of different kinds, covered and uncovered, were 
placed in particularly dangerous spots. 

Every endeavour must be made to reduce the currents passing 
into the pipes, and when laying down electric tramways, great care 
must be taken to prevent the current flowing into the earth. This 
can be done in one way by the laying of well-conducting rails, the 
rails having sufficient transverse-section, and the points of contact 
well joined together by soldered copper wire. The welding of the 
points of contact (according to the system of Dr. Goldschmidt, of 
Essen) by means of thermite will probably be of great service. A 
further method—and this should certainly be done in Hamburg—is 
by fixing insulated return transmission cables in many places, in 
order to direct the current back from the rails to the electricity 
works, and thus to disburden the rails. These cables should be dis- 
tributed in such a manner that the tension in the rails becomes 
sufficiently small. Only where small tramways come into considera- 
fion can such cables be dispensed with. | 

With the quick development of the.electric tram traffic in Ham- 
burg, the engines were in the beginning connected with the rails in 
the vicinity of the works by plain copper wires, and it was remarked 
that, even under these wires, the gas pipes showed signs of decay. 
Formerly the current for the trams was supplied from one works 
only. During last year a second one was opened at Barmbeck, and 


shortly a third one at Hammerbrook will be opened, in order to 


assist the others. The supply will then be divided among the three 
works. The tension at each place will therefore be lessened. 

The electricity authorities were persuaded to place a large number 
of insulated return transmissions similar to the feeding cables of 
the trams, and in consequence of this measure, the destruction of 
gas pipes caused by the current escaping from the rails can in future 
be-left out of the question. While formerly in the Carolinen Street 
tensions between rails and gas pipes occurred up to 5 volts, these 
have now been lessened to 0°45 volt maximum. Also, in the whole 
system of the town, a pretty uniform and very small tension is 
observable, which, in some cases, is nought, and even has a tendency 
on the other side. A < 
_ The whole affair bas cost a great deal of money to the electricity 
works, but the measures taken proved to be necessary in order to 
avoid the threatened danger to all the gas and water pipes. It has 
to be remarked that in cast-iron pipes no such destruction has so far 
been perceptible—the pipes of the waterworks, which generally are 
lying deeper than those of the gasworks, showed no signs of decay, 
with the exception of some lead pipes in the vicinity of the rails. 

Not long since, at Erfurt, similar damage appeared. Upon the 
commencement of the running of the electric trams, the old rails of 
the tramway were kept in use. They were not suitable, however, 
for the heavy electric tram; the consequence was that the con- 
nection of the rails became bad, owing to the proportionately heavy 
bending at the points where the rails meet each other. They 
gradually became looser and looser; and this, in conjunction with 
ng very small transverse section, caused great electrical resistance to 
i "i current. This circumstance is no doubt the cause which led to 

electrical destruction ofthe pipes at Erfurt. | 
5 the German Electrical Technical Association has been 
sy with the drawing up of directions for the protection of gas 
aud water pipes; and has prepared a statement of precautions, of 


which particulars will shortly be published. In the report, the 
requisite directions will be given for construction and arrange- 
ments, so that the escaping currents may be reduced to a minimum. 
At any rate, gas and water works can demand that the electricity 


. authorities shall do everything in their power to protect their 


pipes It may be remarked that electric currente in dwelling 
houses are suspected of having caused destruction to imbedded 
pipes within the walls, whereby the electric wires must have a con- 
nection with the earth. Such an example has been recently found. 

It is well known that among different metals currente circulate in 
a solution of salt, as, for example, in a gasmeter, the drum of which 
consists of Britannia metal, and the outer casing of lead-covered iron 
plate; whereas the filling is chiefly salty glycerine, chloride of 
lime, chloride of magnesia, or water. The water of Hamburg is 
filtered water from the River Elbe; one litre containing 0:25 grain 
of salt. Even this is sufficient to produce a current. This may be 
to a certain extent the cause of the gas-meter drums being destroyed. 
Aslight current also circulates in the station governor of a gas- 
works between the outside tank and the governor bell; the tank 
consisting of cast-iron, and the bell commonly of tin-plated iron 
sheets. Sometimes in this apparatus signs of destruction are found, 
principally on the bell and on the closed air vessel. 

It is hoped that the author has shown in the paper that the 
electric currents are of great importance to gas companies, and that 
they are worth serious observation, with & view to the protection of 
their property. 


em 


THE ECONOMY OF ELECTRICITY AS A MOTIVE POWER 
ON RAILWAYS. 


(Abstract of Paper read before Section I., Tuesday, September 3rd, 
1901, by Prof. C. A. Canvs-WirsoN, M. A., Assoc. M. Inst. C. E.) 


Tuis paper deals briefly with the economic considerations which 
will probably govern the substitution of electricity for steam asa 
motive power on railways. 

It is generally acknowledged that the branch lines are the least 
profitable part of a railway system, and that in many cases the 
receipts per mile are barely sufficient to pay expenses. There is 
also evidence that in the near future the unremuncrative character 
of the branch lines will become still more marked, since the traffic 
they at present carry is being seriously menaced by the network of 
electric tramlines that is spreading in all directions throughout the 
country. . 

To pay expenses with steam traction it is necessary to make u 
trains of considerable length, so that where the traffic is small, as on 
branch lines, the interval between the trains is large. This results 
in a poor service between towus and districts connected only by 
branch lines, and gives rise to considerable difliculty and delay in 
making connections at main line stations. M 

If the train service on the branch lines could be broken up into 
smaller units moving more frequently, cross-country travel would 
be greatly facilitated and the punctuality improved. 

The cost of working the line under the existing conditions with 
steam must be divided into two parts, and the running expenses per 
train-mile, which vary with the number of trains run, must be dis- 
tinguished from the fixed expenses waich do not so vary. 

The fixed expenses per train-mile multiplied by the number of 
irains per day on any given line under the existing conditions, gives 
the contribution of that line per day-mile to the general fund for 
purposes of maintenance, &c. "This will then constitute a fixed sum 
per day-mile to be provided for under the new conditions, together 
with the increased running expenses. The traffic per day-mile 
must exceed this amount, plus a sum required to pay the interest 
on the electric installation, before the line can be said to pay. 

The working expenses of the principal English railways, taken 
3 the Board of Trade Returns for the year 1900, are given in 
Table I. : 


TABLE I. 


Working expenses and proportion of goods and passenger traffic 
for the principal English railways for the year 1900. 


A | Bloln | EF 
! 
RR | Leas, 
E Train-miles. | Goods. | Expenses per train-mile. 
Tons 
E RU 
Goods.’ senger. Hem | Fixed, n Total. 
!. EDEN E S | ae = 
London and North- % , | d. | d. d. 
Western e. 46 54 | 197 | 314 | 111 | 42:5 
Great Western . 50 50 162 251] 110 | 361 
Great Northern ioe 50 50 | 145 22:9 , 114 | 343 
Great Eastern... — ...| 41 | 59 | 131| 280 | 103 | 383 
Midland oe eas 60 40 1143 2206, 116 | 343 
London and South- i 
Western . 27 | 73 | 134 | 316 | 106 | 422 
Lancashire and York- | | 
shire... 85 35 65 ; 333 | 301 | 11:5 416 


South - Eastern and ; 
Chatham  ... wag 22 78 2°00 | 34°4 | 130 | 474 
London, Brighton an 
South Coast... ENT 19 81 2:10 ; 3255 | 19'8 | 453 
Cheshire Lines e 44 56 | 2:80 | 28°8 | 139 | 42°7 
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In column D are given the fixed expenses, including maintenance 
of way, &c., repairs and renewals of carriages, traffic expenses, rates 
and taxes, miscellaneous and legal. In column E are given the 
running expenses, including wages, coal, water, and locomotive 
enm Column C gives the goods tons carried per goods train- 
. mile. 
Columns B and D show how the fixed expenses increase with the 
nger traffic. Thus with the Midland, where the passenger 
in-mileage is 40 per cent. of the whole, the fixed expenses are 
only 22:6d. pertrain-mile, while on the southern lines, where the 
passenger traffic is about 80 per cent. of the whole, the fixed 
expenses amount to as much as 32 to 34d. per train-mile. An 
increase in the passenger traffic need not, however, be accompanied 
by a rise in the fixed expenses; for if the traffic were evenly dis- 
tributed over the working day, a considerable increase could be 
dealt with by the existing staff. For this reason the amount of the 
fixed expenses assumed in the following comparison will be taken 
for & line with an average amount of passenger traffic, as, for 
instance, the Great Northern, where the fixed expenses are 22:9d. 

The figures in column C, taken in conjunction with column A, give 
some idea of the relative weights of the goods trains hauled on the 
different lines. Comparing these columns with column E, it will 
be seen that in spite of the variation in the weights hauled, and in 
the proportion of goods and passenger traffic, the item for running 
expenses is very nearly the same on the first seven lines. 

Taking the Great Northern again as a representative line, the 
running expenses may be sub-divided as shown in Table II. The 
coal item is, of course, abnormally large, the average price of coal 
during 1900 having been about 108. 9d. Reducing this figure to the 
equivalent for coal at 88. a ton, we get 3:36, bringing the cost per 
train-mile down to 10 33d. 


TABLE II. 


Running expenses of the Great Northern Railway for thc last 
half-year of 1900. 


Wages .. .. 381d. per train-mile. 
Coal .. 450d. 
Water, oil, &c. ... 077d. 
Repairs, wages ... 1°34d. 

„ materials 1 90ód. 


Total . . 11 47d. 


The wages of the guard of the train should be included in the 

above figure in order that it may represent the whole of the expenses 
which vaty with the number of trains run. Taking the wages of a 
driver at 428. per week, of a fireman at 228., and of a guard at 25s., 
the item “ wages,” under running expenses, should be increased by 
152d. This amount must be also deducted from the fixed 
expenses, giving us finally 21°38d. per train-mile as the expenses 
which do not, and 11:85d. as the expenses which do, vary with the 
number of trains run. : 
We can now take the case of a branch line with, say, six trains 
each way per day. The running expenses will be 12 x 11:85, or 
142d., and the fixed expenses 12 x 21°38, or 256d. per day-mile. 
Hence, if the line is to pay expenses, the receipts per day-mile 
must amount to 398d., or the traffic, estimated in equivalent num- 
bers of third-class passengers, must be 398 per day-mile. 

Instead of a steam-driven train every two hours, we may have 
an electrically-driven train every half-hour, or 24 each way per day 
instead of six, each of the new trains having seating accommoda- 

tion equal to one-fourth of one of the original trains. The new 
trains may consist of motor-cars and ordinary carriages trailing. 
By getting rid of the locomotive, about 20 per cent. of dead weight 
is saved, and since the weight of the carriages will be one-fourth of 
that in the original train, the new trains will weigh one-fifth of the 
old trains. This will reduce the coal item in the running expenses 
to 0°68d. per train-mile, and that for water, oil, &c., to 0'15d., as 
shown in Table III. 


TABLE III. 

Running expenses in pence per train-mile. 

— | Steam. | Electricity. 3 9 
„ NM ee oe MM M 
Coal ... 85 ku 336 0:68 0:55 
Wages of driver and assistant 381 124 115 

„ conductor — 1°52 101 101 
„ at generating station | — 0˙62 0°69 
Water, oil, &c.... si e 077 0:15 0:42 
Repairs, wages — 194 0°67 0°40 . 
„ materials e 1:05 0:52 0:65 
Total | 1185 | 489 | 5:17 
! 


The coal consumed per ton-mile is here taken to be the same for 


an electric generating station driving electric motors on the cars as 


for steam locomotives. 

On the City sand South London Railway the cost of repairs is 
0:92d. per train-mile, about 38 per cent. of that on the Great 
Northern. Taking 50 per cent. as a moderate estimate, we get 
0*67d. per train-mile for wages, and 0°52d. for materials for repairs 
to electric motor cars and to the generating station. 

The great simplicity of the electric equipment enables us to sub- 
stitute for the highly-paid driver and his fireman one motor man, 

^ gay, at 32s. a week, thercby halving the wages item on the loco- 
motive, Further, as the electric motor is ready to start at any 


moment a great deal of time is saved during the week, and with 


the increased service a larger proportion of the actual working hours 
will be usefully employed. In consequence of this economy of 
time, the wages item is reduced to 2°25d. per train-mile. The 
wages of the men engaged in the generating station may be taken 
at 50 per cent. of the motorman's wages, ing the wages per train 
mile altogether 2:87d. The total cost per train-mile for running 
expenses with the electric train is thus 4'89d., as compared with 
11:85d. for the original steam train. ' 
The running expenses on the Liverpool Overhead Railway for 
1899 are given in Table III. About 180 trains are run each way per 
day, with a total of 403,000 train-miles in the year (1899); this 
large traiu mileage, of course, reduces the fixed expenses per train- 
mile to a low figure, but does not affect the running expenses. 
With the new system the fixed expenses would be the same as 
before, while the running expenses would increase in proportion to 
the increase in the frequency of the service, that is, in the case 
assumed, fourfold. Hence the fixed expenses will be 256d. per day 
mile and the running expenses 48 x 4°89, or 240d., making a total 
of 496. So that in order to pay expenses the traffic would have to 
increase from 398 per day mile to 496, or 25 percent. This increase, 
however, would not pay the interest on the capital required for the 
electrical equipment. 
The cost of the electrical generating station, with distributing 
system and rolling stock for a half-hour's service of 40-ton trains, on 
a line not exceeding, say, 15 miles in length, would probably. be 
about £8,000 per mile. At 33 per cent. interest this would mean 
an additional 184d. per day mile, making the total increase of traffic 
required to pay all expenses and interest 70 per cent. 
The increase of trafic resulting from a given increase in the 
frequency of the service depends upon local conditions, but if 
a fourfold increase in the number of trains per day were to 
double the traffic, the profits per day mile would be 10s 
If the traffic were trebled the profits would be 438. 
The average profits per day mile for the whole of the Great 
Northern Railway system are about 124s., so that the use of electricity 
on branch lines is certainly worth consideration as a means of 
making them yield a more substantial proportion of the total profits 
than they do at present. | 


ON THE RESISTANCE AND ELECTROMO- 
TIVE FORCES OF THE ELECTRIC ARC. 
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( Abstract.) 


Tur discrimination between resistances and electromotive forces in 
conductors or apparatus, in which both of these quantities are func- 
tions of the current, is considered, and it is pointed out that 
whether such an apparatus may be said to possess a resistance, or 
an E.M.F., or both, depends to a large extent on the nature of the 
definition of these quantities, and a definition of these quantities 1s 
adopted. 

The essential stipulation is made that whatever means be used to 


measure the resistance and E.M.F.’s of the arc, the conditions of - 


the arc must not be in any way changed by the test. It is con- 
sidered that the main phenomena of the arc depend on the exact 
thermal conditions of its different parts, and on the distribution of 
the heated gaseous and other particles, so that it is necessary to 
maintain these constant during the test. This leads to the condi- 
tion that not only must the testing current used be very small, but 
also that the test must be completed in an exceedingly short time 
after applying the same. . 

As illustrating how very short a time may be allowed to elapse, it 
was found that an appreciable change in the thermal conditions of 
an arc had taken place in 1/10,000 second after changing ihe arc 
current by as little as 3 per cent. : 

Historical.—A brief historical résumé is given showing that pre- 
vious experimenters bave not succeeded in measuring the true 
resistance and back E.M.F. of the arc, due to their not having 
realised the importance of completing the test before the conditions 
of the arc have had time to be altered by the testing current. 

Those methods, similar to the Kohlrausch method of measuring 
the resistance of an electrolyte, in which an alternating testing cur- 
rent is superposed on the direct current, such as that employed by 
Messrs. Frith and Rodgers, who found that what they measured as 
‘the resistance of the arc had in some cases! a negative value, are 
shown tohave failed owing to the frequency of the alternating 9 
ing current not being high enough. This frequency should be, 
instead of a few hundred periods per second, as used by Preton? 
observers, many thousand periods per second, in order that the aa 
ditions of the arc may not vary, and the true resistance may 
obtained. 3 . the 
Preliminary Eaperiments.—In the preliminary experiments ta 
oscillatory discharge of a condenser was superposed on the a4 
direct current through the arc, and was used as the testing d 
the wave forms of the superposed oscillatory P.D. and ses 
being recorded by means of an oscillograph. If the arc berg ald 
a non-inductivo resistance, the waves of P. D. and current a seen 
be similar curves and in phase. This is found not to be 


— 
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with frequencies up to 5,000 periods per second. The author con- 
cludes from these experiments that each increase made in the fre- 
quency of the superposed alternating testing current has led to the 
arc conditions being less affected by it, and in consequence, to the 
arc behaving more and more like an ordinary non-inductive resist- 
ance, and therefore that much higher frequencies are required to 
obtain the true resistance. In fact, frequencies up to 120,000 
periods per second were finally used. Owing to experimental difti- 
culties in employing the above method with much higher fre- 
quencies, a fresh method was adopted. 

Basis of Method Adopted.mAn apparatus A is considered which 


has resistance and E.M.F., but no self-induction or capacity, and 


through which a steady current is flowing. There is mixed with 
the steady current an alternating testing current. It is shown that, 
if the apparatus A possess a true resistance, and if the frequency of 
the testing current be such that (Ae conditions of the apparatus are 
not in any way changed by it, then the resistance of A will be a 
constant over a range of variation of the current, and equal to the 
impedance of A to the superposed alternating current. 

À criterion that the apparatus A has a constant resistance is tbat 
the power factor of A, with respect to the alternating testing cur- 
rent, must be unity. It is concluded thal in order to prove that the 
arc has a true resistance, and to find its value, it is necessary to 
show :—First, that it is possible to find a value of the frequency of 
the testing current for which the power factor of the arc with 
respect to this current is unity; second, that the power factor 
remains unity, and the impedance constant, even when the fre- 
quency is greatly increased above this value; thirdly, to determine 
the value of the impedance of the arc under these conditions, which 
will be its true resistance. 

Method of Measuring the Impedance and Power Factor.—Owing to 
the high frequency of the testing current finally used, viz., 120,000 
periods per second, it was difficult to devise a satisfactory method 
of measuring the impedance and power factor; wattmeters and 
dynamometers could not be used, as at these high frequencies their 
windings behaved more like insulators than conductors, owing to 
their self-induction. The method finally adopted was the well- 
known three voltmeter method, for which three pieces of special 
apparatus were used— 

are alternator to produce the high frequency currents. 

(2) A new measuring instrument called a “thermo-galvanometer " 
to measure the three voltages. 

(3) A standard resistance with which the impedance of the 
arc was compared, which had a time constant of only 27 x 
10-7 seconds. 

The High Frequency Alternator.—The alternator is of the inductor 
type ; it was belt-driven from two discs by means of a figure of 8 drive, 
each disc being separately belted to the source of power so as to 
balance, as far as possible, the pull on the alternator spindle due to 
the driving belt. The speed of the alternator was 35,400 revolutions 

r minute, and the highest frequency 120,000 periods per second. 

o give an idea how very high this frequency is, it is mentioned that 
if a frequency of 100 periods per second be represented by 10 in., a 
very ordinary scale in plotting curves, then the squared paper that 
would be required to plot the curve between impedance and 
frequency for the solid arc, which extends over the range from 250 
s 120,000 periods per second, would be 1,000 ft., or about 1th mile 
0 


ng. 

It was found that the spindle alone of the alternator without the 
inductor could be driven at 60,000 revolutions per minute, or 1,000 
revolutions per second. 

A table of high frequency alternators shows that this alternator 
gives a frequency seven or eight times as high as the highest value 
previously attained. 

The Thermo-Galvanometer.—The principle of this new instrument 
consists in causing the current to be measured to flow through a very 
fine wire, the heat radiated by the wire being measured by a moditied 
Boys' radio-micrometer. The instrument is practically non-inductive, 
and may be used equally well for direct or alternating currents. 
The actual instrument used has a resistance of about 18 ohms, and 
gives a deflection of 500 scale divisions at a scale distance of 2,000 
divisions (one scale division = „th in.) for a current of about 9 x 
10-4 ampere. 

Telephone and microphone currents can be easily measured with 

ment. 

, Resulte Obtained by Varying the Frequency.—This, the fundamental 
Investigation of this communication, consists in varying the fre- 
quency of the superposed alternating testing current to see whether, 
at a sufficiently high frequency, the conditions of the arc remain 
constant. The criterion that the conditions of the arc remain un- 
changed has been shown to be that the power factor, as measured 
with the superposed alternating current, is unity. Under these 
circumstances the true resistance will be equal to the impedance. 
It is experimentally found by sufficiently increasing the frequency, 
that the power factor approximates asymptotically to + 1, and that 
for the highest frequencies used it is + 1 to within the limits of 
experimental error; therefore at these frequencies the variations of 
the P.D. and current obey Ohm’s law, and the impedance of the arc 
is equal to its true resistance. 

With solid carbons the power factor at 250 periods per second is 
— 0°91; on increasing the frequency it decreases numerically until 
it vanishes at 1,950 periods per second; with further increase of 
frequency the power factor increases rapidly at first, then more 
slowly becoming asymptotic to + 1, and finally practically attains 
this value at 90,000 periods per second; above this frequency the 
power factor is within the limits of experimental error + 1 up to 
the highest frequency used, viz., 120,000 periods per second. The 
impedance of the solid arc increases with increase of frequency 
from 0:97 ohm at 250 periods per second to 3:8 ohms at 90,000 
periods per second, above which it remains practically constant. 


— 


The true resistance of the above arc 3 mm. long between 11 mm. solid 
“Conradty Noris” carbons, through which a current of 9°91 amperes 
{s flowing, is found to be 3:81 ohms. 

The P.D. accounted for by ohmic drop is therefore 37:8 volts 
out of an observed P.D. arc of 49:8 volts, so that there appears to 
be a real bach E. M. F. opposing the flow of the current, in this arc of 
12 volts. 

With cored carbons the power factor at 250 periods per second is 
+ 0°67, and it increases until it is practically + 1 at 15,000 periods 
per second, and remains unity within the limits of experimental 
error up to the highest frequency tried of 50,000 periods per second, 
the impedance becoming practically constant as with solid carbons. 
The true resistance of the above arc 3 m. long between 11 mm. cored 
Conrady Noris” carbons, through which a current of 10 amperes is 
Jlowing, is found to be 2°54 ohms, and the back E. M. F. 16:9 volts. 

The fact that the solid arc has, at low frequencies, a negative 
power factor, indicates that the arc is supplying power to tLe alter- 
nator; this is shown to be the case by means of a wattmeter. This 
is not, of course, at variance with the principle of conservation of 
energy, as the alternating energy given out by the arc is derived 
from the direct current energy supplied to it. This fact that the 
Solid arc is capable of transforming, under suitable conditions, 
direct current into alternating current is the basis of the Musical 
Are" recently shown for the first time, &t the Institution of Elec- 
trical Engineers. 

Effect of Varying the Direct Current.—Having found that it is 
possible to measure the true resistance and back E.M.F. of the arc, 
the effect of changing the direct current, the arc having a constant 
length of 3 mm., is examined. ° 

The resistance of both the solid and the cored arca is found to 
increase with decrease of the current through the arc, apparently 
tending to become infinite for current o. 

The back E.M.F. of the solid arc first decreases with increase of 
current and then increases again, having & minimum value of 11:3 
volts at about 6 amperes. With cored carbons the back E.M.F. 
increases with increase of current from 12:2 volts at 1 ampere to 
18:5 volts at 20:8 amperes. The high P.D.'s required to maintain 
small current arcs are shown to be due to the high resistance of 
these arcs. . 

The connection between the resistance 7 and the current a for the 
cored arc, length 3 mm., between 11 mm. Conradty Noris" 
carbons, can be approximately expressed over the range 1:5 to 20 
amperes by f 

. (r + 0°25) a = 29. 


For the solid arc, length 3 mm. between the same size and make of 
carbons, and over the range 1:5 to 11 amperes, the relation is 

= 33.5 + a 
A A? 

Effect of Varying the Are Length.—The direct current through the 
arc being kept constant, the change in resistance and back E.M.F. 
due to change of arc length is examined. It is found that both for 
solid and for cored arcs increasing the length increases the resistance, 
the curves between resistance and length being very similarto those 
between P.D. arc and length. This latter curve is generally 
assumed to be a straight line for solid arcs, but such was not the 
case over the wide range of length, 1 to 30 mm., used for these 
experiments. 

Effect of Varying the Nature of the Electrodes.—Both the resistance 
and the back E.M.F. are found to depend greatly on the composi- 
tion of the electrodes; thus simply soaking a pair of solid carbons 
in potassium carbonate reduced the resistance of the arc between 
them from 3:81 to 2:02 ohms, and increased its back E.M.F. from 
12 volts to 15:6 volts, the arc length and direct current being kept 
constant: similar results were produced by introducing other 
impurities. The author is of opinion that the resistance of an arc 
between perfectly pure carbon electrodes would be very high, so high 
that it might be impossible to maintain a true arc, and that traces 
of impurities are essential to provide the carriers of the electric 
charges in the vapour column. | 

Seat of the bach E. M.F.—In order to determine whether the back 
E. M. F. and resistance are locatieed at the electrodes or are distri- 
buted along the vapour column a search carbon was introduced into 
an arc 6 mm. long between solid “‘Conradty Noris" carbons, 11 mm. 
diameter, current 9°91 amperes. The impedance to the high . 
frequency testing current of that part of the arc between the 
search carbon and each of the main carbons was measured for three 
different positions of the search carbon. From these tests it is 
deduced that the resistance of the above arc, as a whole, consists of 
three parts—a resistance at or near the cont:ct of the positive 
electrode and the vapour column of about 1:61 ohms; the resistance 
of the vapour column, about 2:5 ohms; and a resistance at or near 
the contact between the vapour column and the negative electrode 
of about 1:18 ohms. 3 

The back E. M. F. consists of two parts located at or near the 
contact between the electrodes and the vapour column. That at 
the positive electrode, about 17 volts, opposes the flow of the direct 
current, while that at the negative electrode, about 6 volts, helps the 
flow of the direct current, t.e., isa forward E. M. F. 

Conclusion, —The author considers that the new facta given in the 
paper assist in formulating a consistent explanation of the resistance 
and back E.M.F. of the arc. The values found for the resistance of 
the vapour column and for the contacts between it and the elec- 
trodes offer no serious difficulties. The greater part of the two 
E.M.F.s are considered as being most probably due to thermo- 
electric forces, and experiments iu support of this view are 
described, in which it was found possible to obtain a P.D. of 06 
volts by unequally heating two solid carbon electrodes with a blow- 
pipe flame, the voltmeter indicating that the hotter carbon was 
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positive to the cooler. 
salts, the P.D. was in 


differences of temperature existin 
as great as those which it is 


By using cored carbons and adding potassium 


g in the arc must be many times 
possible to produce with the blow-pipe, 
as the cooler electrode must 


be red hot, or else it does not seem to 
make contact with the surrounding flame. 

On the Resistance of an Electrolyte, —In measuring the resistance 
of an electrolyte by the Kohlrausch method, it is often assumed that 
the errors due to polarisation are avoided if the frequency of the 
alternating or i 


nterrupted current used is as high as a few hundred 
periods per second. To investigate the accuracy of this assumption 
the arc was replaced b 


y a cell containivg sulphuric arid, density 1:20 
(temperature 20° C.), as the electrolyte, and its impedance and power 
factor tested in exactly the same way as those of the arc. It was found 
with this cell that it was not until the frequency exceeded 10,000 
periods per second that the electrolyte behaved as a non-inductive 
resistance, and the errors due to the polarisation were Avoided. If 
the resistance of this cell were tested in the ordinary way at a 
frequency of 100 periods per second, the value obtained would be over 
twice its true resistance. It is concluded that unless other methods 
are adopted to eliminate the effects of polarisation, it must not be 
assumed that the use of alternating currents of ordinary Frequencies of 
a few hundred periods per second eliminates the possibility of errors duc 
to polarisation. 
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i NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THOMPSON & Co 
Agents, 822, High Holborn, London, 
and Birmingham, 


„ Electrical Patent 


W. C., and at Liverpool, Manchester, 
to whom all inquiries should be addressed. 


17,518. Improvements in electric motors.” J. P. JONES. 
17,538. “ An automatic tw 
GiBBs. September 2nd. 


17,589. An improved thermo. electric tire and temperature alarm.“ M. H. 
S (L. Fitzgerald and E. J. Humphrey, United States.) September 


September 2nd. 
o-instrument switch for electric purposes.” R. T. 


17,556. ‘Improvements in electro-magnetic apparatus." I. G. WATERMAN. 
September 2nd, (Complete.) 


17.561. Improvements in electro-magnetic 7 extinguishing or are 
preventing devices for electrio switches.“ II. A. ERTRAu. September 2nd. 
(Complete.) 


17,565. “Improved means for starting and working electrically actuated lifts 
with two cages." Sirmens Bros. & Co., LIMITED. 


(Siemens & Halske Actien- 
gesellechaft, Germany.) September 2nd. 


(Complete.) 
17,567. Improved combination of electric motors for s 


tarting and operating 
them." J. BURKE, September 2nd. 


(Complete.) 
17,685. “ Improvements in switches or cut-outs for trolley and other overhead 
electric wires." E. HOPPER. September 8rd. 
oo " Improvements in electro-magnets.” A. H. WEDDELL. September 
rd, 


17,601. ‘Improvements in apparatus and devices for controlling electric 
currents.” S. WATKINS. (The Consolidated Railway Electric Lighting and 
Equipment Company, United States.) September 8rd. (Complete.) 


17,018. “Improvements in and relating to current-distributing and collecting 
devices for use in connection with electric railways, trainways and cranes, and 
for like purposes." J. T. KNOWLES. (E. A. Stierlin, Italy.) September 8rd. 

17,621. “Improvements in or relating to a 


pparatus for hauling electric 
oBbles." H. B. GRINNELL and P. GoEPEL. Beptember 3rd. 
17,611. “Im 


provements in dynamo-electric machinery.” H. M. HOBART, 
September 8rd. 


17,656. ‘Improvements in the manuf 
REDFERN. (Société Anonyme de l'Indus 
September 8rd. 

17,658. "Improvements in or relating to electric meters.“ F. SALDANA. 
September 8rd. à 


acture of glass by electricity." C. G. 
trie Verriere et ses Derives, Belgium.) 


17,660 “Improvements in electris batteries." 
Company, Limitep. (Date applied for under Paten 
108, August 30th, 1901, being date of application in F 


17,664. Improvements in or relating to electric transformers, 
field magnets, and other inductors.“ F. PICHLER. September 8rd. 


17,678. “A trolley guide for the trolley poles of electric tramcars and 
similarly-propelled vehicles." G. MIDDLETON. September áth, 


THE Pine-BLoc BATTERY 
te, &c., Act, 1888, Section 
rance. September 8rd. 


exciter coils, 


17,676. ‘Improvements in automatic guards or protectors for electric or 
other tramway cars ard the like." W. DEWaR. September 4th. 
17,681. “Im 


provements in etheric or wireless telegraphy." A. Mann. 
September 4th. 


17,7002, “Improvements in the electrolytic refining of copper.” 
CORPORATION, LIMITED, and S. CowPkn-Corks. Beptember 4th. 


17,708. "Improvements in the electrolytic production of tubes, sheets and 


wire.“ THE METALS CORPORATION, LIMITED, and 8. Cowrer-CoLes, September 
ith. l i 


Tuk METALS 


17,766. "Improvements in and connected with cut-outs.” 
(Actiengesellschaft Mix & Genest.) September 5th. 

17,801. “ Improvements in transmitting telegraph keys." C. SHIRLEY and 
J. F. SxiBRow. (Date applied for under Patents, &c., Act, 1833, Section 108, 
Februs ry 6th, 1901, being ate of application in United States.) September 5th. 
17,811. “Electric clock." O. AxgLEN-HoHsN. September 5th. (Complete.) 


17.860. Improvements in electrical pi imers.“ 


H. OPPENHEIMER. 


Fir W. G. ARMSTKONG, 
WHITWORTH & Co., LIMITED, and G. Stuart. September 6th. ] 


17,877. ‘* Improvements in and relating to trolley wire for electric tramways 
and the like.“ E.G. Tuomas. September 6th. (Complete.) à 


17,896. "Improvements in and relating to the E of copper, tele- 
graphic, telephonic or cable wire from the copper rod." H. WALKER. September 
th. 


creased to 1:5 volts. It is pointed out that the 


and for &utomaticalty disconne 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


- 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W 


C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 


1099. 


24,439. ''improvemonts in systems of electric distribution, partionlarly applicable 
to eleotrio raliway systems.” British Thomson-Houston Company. (Genera rio 
Company.) Dated December 8th, 1-99. Relates to arrangements for prevent- 
ing earth currents in systems such as railway systems with a rail or like retuin 
conductor. Feeders are run to the trolley wires and also to the return conduc. 


tor, and a motor-generator is arranged in connection with each pair of feeders 
&nd so designed t 


at the whole of the return conductor ig maintained at one 
poten'ial. 1 claim. 


24,450. ''Improvemeats in eleotrio tel h apparatus. J. A. L. Dearlove and 
8. . Brown. Ditea December Or Matis 


8th, 1899. Automatic transmitting apparatus 
for submarine and other working. 3 claims. 


24,461. “improvements ia storage batteries." M. H. Lake. (C. Bruno.) Dated 
December 8th, 1899. Relates to an electrode of extreme lightness and present- 
ing a Jarge contact surface, especially intended for use on motor road Vehicles. 
It consists of an exceedingly thin conducting plate of lead or the like provided 
upon one or both sides with projections at right angles to its surface and pro- 
duced by stamping. These projections enter the active material, which is 
applied in the form of sheets or plates. Each electrode is placed in a case or 


pocket of celluloid or the like, which is suspended within the general container 
by strap or loop-like prolongations of its upper portion which engage with traps- 
verse strips provided on the general container. 2 claims. 


24,458. “improvements In supporting electrical contact rubbers or 
below rail er tramway vehicles." R. 


brushos 

B. Ransford. (Compagnie Generate de Traction.) 

Dated December 8tb, 1899. Relates to means for supporting collectors undcr 
vehicles mounted on two bogies. 1 claim. 

24,614; "Improvements ia or relating to electricity meters." A. J. Boult. 
(Saldana, F, 34 b's, Rue la Tour d'Auvergne, Paris.) Dated December 9th, 1899. 
An oscillatory inctor meter has stationary main current field coils and a shalt 
carrying iron projections on a core which is magnetised in opposite directions 
alternately by two coils wound together and connected between the supply 
mains through a two-way switch. The core may be laminated for use with 
alternating currente, or replaced by coils. The oscillation of the shaft thus 
produced is retarded by one or more plates carried by it, moving between radial 
partitions in a cylindrical box containing ai i 


r. " claims. 
24,6524. ''improvement in er connected with electric accummlators." G. Leve 
and Monobloc Accumulator Syndicate. Dated December 9th, 1899, Relates to 
electrodes of the type descri 


ed in Specification No, 21,966, A. D. 1896, in which 
the electrodes of one polarity 


consist of a number of rods or pencils which stand 
in apertures formed in a plate of Opposite polarity. 


This invention consists in 
making the plate which has the apertures in it of a series of lead tapes which 
are laid the required distance apart, and upon them are laid another series of 
tapes at right angles to them so as to form the aperatures. The continuations 
of the first series of tapes are then turned back over the second series and then 
the second series are turned back over the first series and this is continued 
until the electrode is built up to the required height. 1 claim. 


24,536. ''improvements in thermo-electric piles." L. Gotteoho. Dated 
December 9th, 1899. Relates to thermo-electric 


atteries and consists, firstly, 
in enclosing the hot junctions in a chamber which in&y consist of sheet metal 
lined on both sides with asbestos; and, secondly, in connecting the hot junc- 
tions with the cold junctions by an intermediate conductor of reduced cross- 
section. This conductor may be of 


wire, 1 claim. 

24,667. ‘‘improvements la controlling apparatus for electric lifts and other 
electric machines.” J. S. Stevens, C. G. Major, E. C. Stevons and P. H. Stevens. 
Dated December llth, 1999. Relates to the controlling, &c., of continuous 
current motors for lifts. hoists, cranes, Xc., and for other purposes, and consists 
of-) Apparatus for automatically cutting ont resistances on starting, and 
Peng them in on stopping or reversal; (2) multiple contact switch apparatus. 
12 claims. 


24,594. "Improvements la or connected with automatic clectrical cut-outs.” 
F. E. Greenstreet and E. J. Selby. Dated December llth, 1899. The fusible wire 
is led through two hollow carbon rods which are pivoted and spring-controlled 
so that when the wire melts the arms swing apart and break the arc. The box 
is divided into two compartments by @ partition on each side of which is fixed 
an insulating slab, Secured at the corners are terminals on which are pivoted 
holders for the hollow carbon rods. Springs or counterweights are also fitted 
on the terminals and tend to cause the arms to swing parallel to the sides of 
the box. The fusible wire is threaded through the rods and secured by binding 
screws. On the wire fusing the ends are drawn within the carbon tubes as they 
turn. 4 claims, 


24,014. "Improvement in telophono system and apparatus.” F. Ries. Dated 
December lith, 1809. Relates to the arrangement of a combined telephone 
receiver and switch, and to central station apparatus for use therewith. 38 
claims. 


24,024. “ Improvoments in and relating to perforators for use in connection witii 
automatic telegraph transmitters.” W. Judd aad 0. Draper. Dated December 11th, 
1899. Perforators for preparing telegra 
signalling are constructed with the perforating power obtained from a con- 
tinuously-driven shaft, the elements of the combinations being obtained from 
three keys, or the combinations being produced by means of selecting 
mechanism operated by typewriter keys, The keys may be operated manually 
or by electro-magnets, in which case the instrument may be placed at the distant 
end of the line. When three keys are employed, two keys are for the signals, 
and one for spacing. 7 claims, 


24,834. ‘improvements in apparatus for electrically lightiag raliwa carriages 
and other vehicies.”” C. A. Vicarino. ; R 1889. TA 


Dated December 11th, e dynamo 
and battery are fixed to the underframe of the vehicle, and an automatic switch 
controls the supply. The dynamo is suspended by a hinged joint and driven by 
friction by means of & pulley kesed in one of the axles. The frame to which 
the dynamo is hinged 


is adjustably mounted ona rod. The field magnets of the 
dynamo have two windings, 


The current is maintained constant, though the 
direction of movement be reversed, by mounting the carbon brushes on & disc 
which is loose on the shaft. The disc is fltred with suitable contact rings which 
engage with contac's. The automatic switch comprises a double-wound sole- 
noid having & hollow core, in the upper part of which is a cup containi 
mercury. Into this cup a fixed rod may dip. The core also carties a r 
adapted to dip into a mercury cup. In modified arrangements a battery may be 
placed on each car and supplied from one dynamo. ö claims. 


24,643. “improvements in maguot frames for dynamo-electrio machiaes and 


motors." J. Burke. Dated December 11th, 1899. The poles are fitted ou óne or 
both sides with ea:ily 


removable polar extensions which are secured in position 
by means of expansign devices inserted between two contiguous polar exten” 
sions or between one extension and a fixed abutment. The polar extensions 
are partially surrounded by the magnet coils, and serve to hold the latter in 
place. 2 claims. . 


24,646. ''Autematio load starting apparatus applicable to synchronous altor- 
mating ourrent motors." C. L. Rosenqvist-A. Bergthell and H. W. Young. Dated 
December llth, 1899. Relates to means for au'omatically connecting a syn- 
chronous alternating current motor with its load when it arrives at synchronism, 
cting it when synchronism is departed from or 
the motor is stopped. 8 claims. 


24,716. “improvements in tele 
Dated December 12th, 19899. Re 


source of power is employed for 


hons systems and apparatus.” J. E. Kingebury. 
ates Sd telephone serie in which a central 
both signalling and conversing. 16 claims. 


phic messages for submarine and other 
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SEPTEMBER 27, 1901. ] No. 1,244. 


THE MEANS AND END OF 
EDUCATION. 


THE discussion which followed Prof. Perry's address on 
„The Teaching of Mathematics,” delivered to the British 
Association at Glasgow on September 14th last, proceeded, 
unfortunately, much on the usual lines of destructive criti- 
cism, and we do not think it went to tlie root of the matter 
at that. It comprised a skirmish round the question of 
concrete versus abstract training, an attack upon and weak 
defence of Euclid's elements, and a wholesale denunciation 
of examination. Neglecting the first point of dispute, and 
admitting out of hand that we have no particular affection 
for the Alexandrian philosopher, we may still venture to 
doubt whether the ban under which his methods have 
fallen is altogether justified. If, by reason of the aversion 
shown by most people from original thought, and the facility 
they display in thinking illogically, we grant that majorities 
are always wrong, we are met with the antagonistic phe- 
nomena that the head masters of England plump for Euclid, 
while all the nations of the earth, save Great Britain, have 
cast him from his throne. But in spite of foreign example, 
it would seem that Euclid is to some extent bound up with 
the system of examination, partly because he is already in 
possession of a text-book, and partly because the intelli- 
gence with which he has been studied appears to lend itself 
with peculiar readiness to an examinational test. We are 
willing, nay, anxious, to admit that to test education by 
examination is theoretically wrong; to educate, or, in plain 
words, to * cram " a boy merely in such fashion that he may 
pass a board of examiners with little fatigue and flying 
colours is practically, as well as theoretically, absurd ; and 
the more closely we approach so-called scientific subjects, 
the more plainly is the absurdity evident. But here we are 
met by the grave difficulty, that some test of education must 
be retained or devised. John Bull sends his son to the care 
of the Rev. Mr. Smith to school, desiring that he may obtain 
a better education than his father ever had. Zr hypothesi 
Bull is unable to estimate the value of the results; but, asa 
commercial man, and one of common sense, he must be 
assured he is receiving a good return for his money. As a 
matter of business, he cannot accept Mr. Smith's assurance 
on this point; and even Prof. Jones, or a board of Profs. 
Brown, Jones and Robinson, does not necessarily inspire 
him with confidence. But if Brown, Jones and Robinson 
are accepted, foolishly or not, by most people in the country 
as competent examiners, he will accept their verdict ; and, 
what is more cogent, the firm into which Bull hopes to j ut 
his son will accept it too. The system is admittedly bad, 
for its utility depends on the common sense, rather than on 
the deep knowledge possessed by the board; and, unless the 
members of that board are demi-gods, they must, at least to 
a large extent, “ standardise ” their business. Nevertheless, 
before we can abandon all examinations, we must have some- 
thing distinctly better to take their place. 
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We cannot help thinking that our whole method of educa- 
tion is wrong. We appear to want a scheme whereby every 
child shall be sent to a new, but more or less uniform, 
establishment in which two processes shall be simultaneously 
conducted under a mixed staff of trained teachers, and what, 
for want of a better term, we may call psycho-physiologiste. 
The child shall be taugbt the “ three R's“ as the indispens- 
able minimum and possible maximum, and during the 

operation the physiologists shall wateh him carefully but 
unobtrusively until they can decide whether he has enough 


brain to be worth educating, and whether his body is sound 


enough to nourish that brain. If the verdict is adverse, let 


him go to the plough or the bench without delay. If he 
pass the test, let him proceed to a higher establishment, still 
under psycho-physiological supervision; and after several 
such weedings out, let him pass to the place or places where 
he can be trained to the utmost. The law of heredity and 
the doctrine of averages teach the game lesson : There is 
much greater probability that the son of an educated man 
will yield good value for education than that the son of the 
dock labourer will do so. 


Yet there are sports on both 
sides. 


The son of a philosopher may be an idiot; the 
son of the navvy a Clerk Maxwell. At present we 
are 80 afraid of missing the regenerate sport — which 
would be a dire calamity—that we squander time and 
energy over the degenerate variety and the infinitely com- 
moner normal specimen of untrainable youth—which is 
more than equally sad. The whole of the country’s meter 
that is available for education is uscd up in giving a fiec 
training to the children of those very classes of the community 
from whom there is least likely to be any return; and so, 
except in Scotland, the fees demanded for middle-class and 
secondary cducation are heavy. The member of the upper 
middle classes is hunted with peculiar malignity by the tax 
and the rate collector; he is compelled to find the where- 
withal to teach his servants’ children French and art necdle- 
work ; his own son must enter an oflice at 15 to keep his 
father out of the Bankruptcy Court. However much we 
may introduce machinery into the affairs of everyday life, 
there will remain a considerable quantity of manual labour 
to be performed—labour which reyuires nothing beyond 
obedience for its successful performance; and, therefore, 
till the millennium arrives we shall need the labourer, as the 
army still seems to need the private. There will always 
be hosts of individuals among us deficient in brain 
power, aud multitudes of those still more unfortunate persons 
whose inherited diseases (including those of crime, insanity, 
and alcoholism) will prevent their using the brains they 
possess to the advantage of the nation. Why should we rob 
their luckier and more important brethren of the opportu- 
nities for the ptmost mental culture, in order to give them a 
smattering of information useless and detrimental to them- 
selves ? 

Of course, Prof. Perry’s views on the teaching of mathe- 
matics are sound, It is obviously requisite that educational 
meth ods shall be modified to suit the student, while retaining 
sufficient uniformity to fulfil the requirements of the harmful 
but necessary examiner; and it is equally requisite that 
subjects shall be taught in such a way as to make them 
interesting—not so much in order that the said subjects may 
be remembered, as that a love of learning shall, be culti- 
vated. We have a lively recollection of a head-master, not 
a specially deep mathematician, who managed to introduce 
humour and interest even into his Euclid class, so that the 
boys understood what they were dealing with and looked 
forward with pleasure to the next proposition. But we do 
still assert that the primary end of education is not to teach 
things or subjects, not even to create a memory; the idea is 
to teach the learning faculty, and to train the brain to think 
logically. A man’s brain should not be loaded up with facts 


and dates and operative processes (we mean the brain of a 
man of affairs or of a scientific consultant); the places for 
these are the shelves of his bookcase, and the library of tie 
British Museum. His brain should be exercised and polished 
until it is capable of marshalling facts which he or his sub- 
ordinate has collected from the books or the laboratory— 
marshalling them intelligently on the one side and the other 
until he sees whither the evidence points, until he can pass 
a sound and logical judgment on the problem submitted 
to him. 


UNTIL very recent years the proceedings 
before the Private Bill Committees of the 
Houses of Parliament have been to a large 
extent concealed from the public gaze. Of late years we 
have published reports of the evidence adduced before the 
committees in support of the Bills dealing with electricity 
and electric traction which various promoters seek to pass 
throuch Parliament, together with a short note of such Bills 
as are passed unopposed. Except through channels of this 
kind, the Private Bills which are passed every year— 
sufficient in number and size to fill five or six bulky volumes 
—and the lengthy inquiries which precede them, are hut little 
known to the public. No index of these Acts has ever been 
published. No record, except one which is accessible only to 
those who know their way about the lumber rooms at St. 
Stephens, is kept of the evidence, or of the names of counsel or 
witnesses. Of course, a shorthand note of the proceedings 
is kept in the Private Bill Office and is printed for the use 
of the parties, but copies are scarce, and exceedingly 
expensive to purchase. A new volume, entitled * The 
Private Bill Reports (Session 1899), Including Cases of 
Locus Slandi in the House of Lords," has recently been 
published by Messrs. Eyre & Spottiswoode, under the 
editorship of Herbert Newton, Esq., barrister-at-law. 
This is the first of a series of volumes which will deal 
with all the private Bills of that year, while future issues 
will deal with the Bills of succeeding years. A work of a 
somewhat similar kind was published in 1896 by the same 
editor, but the volume under notice is the outcome of a 
much more ambitious scheme. It deals with all the private 


The Private Bill 
Reports. 


railway Bills passed or in any way considered in committees: 
in 1899. Taking them in alphabetical order, all the Bills. 
from the Aberdeen Joint Passenger Station Act down to the 
Great Western Railway Act may be found in the book. At. 
the commencement of the book will be found a tabular 


statement showing at a glance the fate of each Bill in com- 
mittee. The text of the work comprises :—(1) Abstracts of 
Bills, whether passed or thrown out. These abstracts are 
drawn up in such a way that the contents of the Act can 
be easily understood by anyone who is at all familiar with rail- 
way legislation. They also serve as a guide to anyone who 
is secking for a precedent of a “ protection” or other clause 
of an unusual description. Some of these abstracts were 
made by II. L. Ormsby, Esq., barrister-at-law. (2) Abstracts 
of the evidence given on the hearing of the Bills. Here the 
actual words of the witnesses are often given, the «iría of 
the chairman, and the decision of the committee. From a 
perusal of these an engincer, or the promoter of a private 
Bill, will be able to see the kind of evidence which must 
be put forward to satisfy a committee of either house. 
The arguments of counsel are also given at convenient 
length. At the end of each abstract the names of the 
promoters and opponents, their counsel and agents, are all 
set out. The volume is concluded by an index compiled by 
W. Valentine Ball, Esq., barrister-at-law. References may 
here be found to unusual clauses, and a list of all persons 
who are ** protected " in any of the Acts dealt with in the 
volume is set out. We cannot but think that this volume 
will be useful to those who have to do with getting private 
Bills through Parliament. We learn that other volumes, 
dealing with tramway and electrical undertakings, are in the 
press, and venture to hope that there may be nothing to 
delay their publication. Any work which tends to diffuse 
knowledge of private Bill procedure may serve, in time, to 
diminish the expense which those who seek Parliamentary 
powers are so often, and so reluctantly, compelled to incur. 
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ELECTRIC EQUIPMENT OF CRANES. 


By WILL RUNG, of Baden, Switzerland. Translated by 
W. PARK and J. LEHMANN. 


~ 


(Continued from page 412.) 

The Controller.—Special attention must be paid to the 
design and construction of the controller, as ite requirements 
are often so numerous and so conflicting, that great diffi- 
culties present themselves to the designer. The controlling 
gear is subject mechanically to even rougher usage than the 
motor. The motors are placed close by the winch or the 
gear, beyond the reach of the driver, whereas the starting 
gear comes into contact with him, and is usually exposed to 
very rough treatment. The driver does not pay much regard 
to the careful treatment of the apparatus; he has all his 
attention concentrated on the load to be handled, and he 

carries out the movements of the controller without troubling 
himself in the least as to the possibility of damaging the appa- 
ratus; a badly constructed apparatus, therefore, very soon 
becomes absolutely worn out. Thus first of all rigidity and 
strength must be kept in view, and when it is not possible to 
combine strength and elegance in design, the latter must be 

ed as a secondary consideration. Insulating materials, 
like marble, slate, &c., very popular indeed, and still exten- 
sively used by some makers, are as far as possible to be 
avoided, owing to their want of strength, and so are inflam- 
mable substances, or those liable to deteriorate with the heat 


from the starting resistance. The contacts of the resistances 


Fig 3. 


are among the parts especially exposed to wear and tear, 
being very rapidly eaten away by the sparking, which occurs 
over and over during the manipulation of heavy loads. 
Although the sparking cannot possibly be entirely prevented, 
the provision of a large number of contacts greatly reduces 
the damage. This method, however, increases the price 
rather seriously, and other arrangements have been sought 
for. For instance, small intermediate contacts, often made 
of carbon, have been added to the main contacts, the former 
not breaking the current until contact with the latter has 
ceased. In this way the secondary contacte, which must, of 
course, be readily replaced when worn out, take all the 
sparking. In the case of direct current supply, a magnetic 
blow-out has also been successfully used. 

"To facilitate the manipulations and to prevent the driver 
from carrying ont wrong manceuvres, the starting switch 
and the reversing switch must be combined with the resist- 
ance in a single apparatus and worked by a single handle. 


Fig. 4. 


The cut-out switch usually forms part of the starting or 
reversing switch. In the case of a direct current motor, 
the current can be broken, for instance, directly vid the 
resistance. In the case of a three-phase motor the reversing - 
switch can also be made to act as a cut-out switch. The 
resistance is to be so arranged that the same variation of 
resistance is obtained whether the handle be turned to the 
right or left of the off position. The direction of rotation 
of the motor is dependent on the backward or forward 
motion of the switch. As shown in fig. 3, this is easily 
obtained by the use of a number of contacts which are 
connected in pairs by the motions of the handle. 'The 
figure represents the connections for a series motor; the 
reversal of the motor in this case is brought about by trans- 
posing the terminals of the armature. This is more 
satisfactory than changing the poles of the magnetising coil, : 
as it leaves the magnetism unreversed. The various 
connections are made by three springy contact pieces, fitted 
on a radial arm. The reversing is effected through the four 
interior contact bars. As may be clearly understood from 
the drawing, by moving the arm from right to left, the 
current will change its direction in the armature, but not in 
the magnetising coils. 

Fig. 4 shows an apparatus embodying a somewhat 
different principle, made by Messrs. Brown, Boveri & Co., 
Limited, for a series motor. To get rid of the double row of : 
contacts as used in fig. 3, and the corresponding numerous 
cable connections, a mechanical gear is provided so as to 


‘always turn the movable contact piece of the resistance in 


the same direction, when the handle is moved from its 


Fic. 5. 


middle position to either side. But when the handle is 
moved from one extreme position to the other, the contact 
piece moves first in one direction, then in the opposite, so as 
to gradually introduce the resistance into the circuit again ; 
and when the reversal of polarity has taken place, to gradually: 
cat it out again. The circuit is broken by the contact 
spring leaving the last contact and passing over an insulated 
copper piece. The spark is blown out magnetically. The 
reversing switch works without sparking, the current always 
being switched off before the reversing occurs. The entire: 
device is very strong but light. The switchboard is made 
entirely of cast-iron, and the insulation consists of ambróin and 
porcelain. The contacts are made of pure copper, this being 
far less liable to be damaged by sparks than brass. L | 
apparatus is fitted with by-contacta made of carbon. The 
material used for tbe resistance is rheotan, which presents a 
large {electric resistance, and possesses a large radiating . 
power. l | 
D 
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The.same apparatus can be used, when the motor is 
required to rotate in one direction only, but to be capable of 
acting as an electric brake, asin the case of cranes, where the 
load can run down by itself, after the mechanical brake 
has been released. — 

To enable the speed to be controlled when lowering a load, 
the motor is made to work as a dynamo, sending the current 
through its own starting resistance. By cutting more or 
less resistance out of circuit, the speed is controlled with 
great ease ; and by gradually short-circuiting the resistance, 
the load can at any moment be brought to a standstill. 
This method can be adopted straight away in the case of a 
shunt motor, whereas when a series motor is employed, the 
polarity of either the armature or the field must be reversed, 
as otherwise the motor would be demagnetised, and the 
driver would entirely lose control of it. 

The apparatus used for shunt motors is similar to that 
for series motors, Reversing and starting are effected quite 
analogously, the sole difference being that attention must be 
paid to the extra current caused by the collapsing of the 
field when the circuit is broken, this current otherwise 
exposing the insulation to the danger of being pierced. Yet 
this risk is easily eliminated by providing a circuit through 
which the extra current can die away. For this purpose the 
starting resistance can be used itself, or a special resistance 
can be put in parallel with the field coil just before breaking 
the current. Often the shunt is left under current all day 
long, but owing to the waste of energy this method is not 
advisable. When allowing a shunt motor to act as an 
electric brake it is not usual to short-circuit the machine 
through its own starting resistance, unless it may be desirable 
to stop the motor very quickly after the current has been 
broken; when this is not the case, the descending load runs 
it as a dynamo, supplying current to the network and central 
station. | 

The speed of the direct-current motor is generally con- 
trolled by means of the starting resistance, the size of which 
should be substantial and the number of contacts considerable. 
If after having cut out the whole of the resistance it should 
be desirable to still further increase the speed, this can be 
effected by weakening the field in the same way as is usual on 
tramway motors. In the case of a series motor this can be 
done either by a variable resistance in parallel with the field 
winding, or by the system invented by Mr. Sprague, where 
the field winding is split up into & number of coils, which 
can be cut out one after another. For a shunt motor the 
usual arrangement is to put a resistance in series with the 
shunt. , Another method, though rather complicated, is to 
divide the armature winding into two independent parts with 
which the ordinary series parallel control is used, exactly as in 
the case of two distinct motors. : ~ 

The apparatus for three-phase motors is, as a rule, simpler 
than that for direct-current motors, and therefore handier. 
There are two quite distinct circuits—the stator circuit and 
the rotor circuit—the former having in series with it the 
combined cut-out switch and reverser, while the rotor 
circuit contains the starting and regulating resistance. 

Fig. 5 shows a switch made for a 15-H.P. three-phase 
motor, by Messrs. Brown, Boveri & Co., Limited. = 

The reversing gear is combined with the cut-out switch in 
a single apparatus, placed directly above the resistance, and 
this combined switch is prevented from moving inde- 
pendently of the resistance by-being connected through a 
fork to the lever working the latter. A spring fixed to the 
shaft ensures a very quick break whereby the break spark is 
considerably diminished. The reversing is effected by inter- 
changing. two of the stator leads. The contacts of the 
resistance are arranged in one row only, and the motion of 
the contact piece is similar to that described in connection 
with direct current apparatus. The resistance itself con- 
sists of rheotan wire, and to obtain good ventilation the 
surrounding case is made of perforated sheet-iron. The 
three-phase motor is controlled in the same way as the 
direct current motor, namely, by means of the starting 
resistance, the action in the two cases, however, being 
entirely different. In the case of a direct current motor the 
resistance diminishes the pressure between the two terminals 
of the motor, whereas in the case of a three-phase motor a 
resistance put in series with the rotor circuit augments the 
lag between the current in the rotor circuit and that in the 


stator circuit, in such a way that the number of revolutions 
decreases, | 

Another method of controlling, whereby the motor is run 
with a varying number of poles, is of too complicated a 
nature to be of use for running cranes. 

In consequence of the intermittent running of a crane 
the starting resistance is a most, important part of the equip- 
ment. The consumption of current during starting depends 
on the design of the resistance as well as that of the motor, 
The action of the motor during the starting depends so 
much on the amount of resistance switched into the circuit 
and on the way the resistance is divided up, that this matter 
is worth considering somewhat more fully. 

The minimum value of the total resistance is usually fixed 
80 as to prevent the current at the moment of atarting from 
exceeding the full load current, and so may be expressed in 
ohms by dividing the pressure between the terminals by the 
full load current. Yet a larger amount of resistance is 
advantageous, especially in the case of large motors, in order 
to prevent the occurrence of too great rushes of current in 
the supply mains, and to allow the governor of the engine 


. or turbine time to deal with the variations of load. Thus 


if fully loaded the motor will not start until the resistance 
has been gradually diminished to such an extent that the 
necessary starting current is obtained. 


(Te be continued.) 
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THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Concluded from page 429.) 
SPECIMEN LON H DISTANCE ELECTRIC TRANSMISSION 
SPECIFICATIONS. 


The specifications here reproduced for the 1892 project 
are interesting. 


Specification of 10,000- H.P. Electric Power Transmission Plant from 
the Yorkshire Coalfields to the Metropolis : Length, 192 kilometres 
(120 miles. Sce map.) | 


C. E. L. Brown, or Brown, Boveri & Co., BADEN. 


Power Generating Plant.—Twenty Otto cycle gas-engines of 500 
to 600 H. p., each arranged so that when the latter are working at 
their maximum load and the whole 10,000 E. P. is required, there are 
still three engines in reserve; engine speed to be 160 revolutions. . 
- Electric Generating Plant.—Twenty (two-phase) alternating 
current machines, each for 600 K. P., together with their transformers, 
for stepping up the current to 20,000 volts. 

The gencrating machines would be regulated by exciter current 
governors, and so arranged that there is one governor to each 
electric generating machine, capable of governing its own generating 
machine alone, or of being coupled up by means of a hand wheel on 
the switchboard, to act in common with the other governor s. 

Exciting Machines.~Three continuous current electric generating 
machines to act as exciters, of 120 K. . each. Two of these exciting 
machines are capable of exciting 20 of the alternating generators. 


Each exciter would be coupled up to a separate gas engine of suit- 


able power. 


Switchboard.—Switchboard, containing all the necessary apparatus 
for measuring, regulating, and safety purposes. | E 

There will be a double switch, a double lead safety fuse, an 
ampere meter for each group of engines, a voltmeter, the requisite 
parallel shunting apparatus, and; in addition, a general ampere 
meter for the whole installation, as well as a general volt meter. 


Trunk Cables.—Cables to be 192 kilometres long (120 miles. 


rigged overhead, to be four in number, of a section of 300 square 
millimetres. The total loss of efficiency in the entire length of 
cables is estimated at 20 per cent. It is desirable to split up the 
four mains into six wires, each of 8 millimetres diameter ; so that 
in all there would be 24 wires each having a sectional area of 50 
square millimetres. 

Secondary Transformers.—The transformers to have a capacity of 
5,400,000 watts. The total cost of the plant specified may be taken 
at £53,000 without cables and erection. The total efficiency of the 
system will be 70 per cent. Including the cables the cost will 


be £250,000. ; 
The Specification of the Maschinen Fabrik Oerlikon. South York- 
| Shire to the Metropolis. 
Electric Generating. Machines.—Five. generating machines, sn 
one in reserve erected on the Triphasic talternator system, ¢a¢ 
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machine being of 2,500 fl. p., with a speed of 350 revolutions. The 
horizontal axis of machine to permit of direct driving. 

Exciting Machine.—Two exciting machines, with one in reserve, 
each capable of exciting four generating machines. The exciting 
machines to be on the shunt principle, and to have an output of 
158 H. p., giving 1,000 amperes at 75 volte, with a velocity of 400 


revolutions per minute. 
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Transformers.—Ten transformers (with two in reserve) for 
triphasic currents, each of a capacity of 850 Kw., and each one 
capable of elevating the tension up to 25,000 volts. 

Commutation ` Tables, —Five commutation tables, with the con- 
trolling apparatus for safety aud measurement controlled therein, 
as well as the conductors and the insulators for the installation 
ofthe generating station. Efficiency of the generating station, 90 
per cent. 

Lines of T ransmission.—High tension, with a total capacity of 
6,714 xw., corresponding to 10,000 . P., to transmit at a distance 
of > miles, with a loss first of 20 per cent., and second of 30 per 
cent, ; | 
First, with a loss of 20 per cent. at an initial pressure of 20,000 


Yolts, three conductors of a section of 360 mmi, corresponding to 


12 conductors of a section of 90 mm?. 


Second, with a ldss of 30 per cent., three conductors of a section | 


of 240 mm? corresponding to nine conductors of a section of 80 mm’. 

Oil insulators on the Oerlikon system to be adopted as applied at 
Frankfort, as well as the necessary safety sud regulating arrange- 
ments. Total cost of electric part, including transformers, is made 
up as follows: : 7 | 


Electric plant of generating and transformer 


stations - e e e o £36,000 
Conductor trunk line (120 miles) with 20 per 
cent. Ioss m Sie Ful eus 153,000 
Total T 85 Mes ii 189,000 
Cost of power plant ... - ite 85,800 
Tt). s. £274,800 
Then add for contingencies ... .. . 60,000 
Grand totalequals — ... Ses .. £334,800 


. Very few modifications of these specifications published 
in the author's 1892 paper, except in relation to the magni- 
tude of the power of the primary generators and increased 
line pressure, are absolutely necessary. - l 
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In the original project the author specified gas-motor 
units of 800 E.H.P.; the recent development of large power 
internal combustion engines permits with safety the increase 
of this form- of power unit up to 2,000 Kw. | 

An ideal scheme of power generation with three-phasic 
alternating gas-driven generators would be made up of power 
units of 2,000 kw., with a provision of step-down units 
permitting generators on the drop of the load to be worked 
always at full power. "These step-down units would be made 
up of two 1,000-kw., two 500-Kw., and two 250-Kw. units. 
Mr. C. E. L. Brown writes to the author as follows :— 

* When drawing up the (Brown-Boveri) specification in 
1892, I proposed what was at that time the largest 
size of unit available, but now that gas engines of 
1,000 H.P. and upwards are on the market, I should 
recommend the adoption, if possible, of units of from 
2.000 to 3,000 H.P; My reason for advising the use 
of such large generating sets is that I consider that 
the capacity of 10,000 R. p. would only represent the power 
which it is intended to transmit at the outset of the under- 
taking, and that once the scheme was carried into execution, 
the capacity of the transmission would be increased very 
considerably, since I do not think it would pay to transmit 
10,000 E. P. only over such a long distance as 120 miles. 

* Coming now to the question of the system, I would gay 
that I should give the three-phase system the preference over 
the two-phase, as it gives the smallest loss for a given weight 
of copper in the line. | 

* As the line is of considerable length, it is expedient to 
choose as high a tension as possible, and I should therefore 
recommend 25,000 to 30,000 volts, as recent practice has 
shown that, given favourable climatic conditions, this tension 
can be successfully worked with." | 


SCHEME OF MoTIVE POWER GENERATION. 


For the gas-generating plant the author would prefer to 
utilise a combination of the best form of Westpbalian coking- 
oven with cupola gas generators, combining the effluent 
gases from the coke ovens with gas generated (from residua] 
or inferior coke) in the cupola gas producers in such a way as 


cent. 
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., CENTAGE OF THAT OF CARBONIC Oxipr, BY WEIGHT AND VOLUME. 


to keep down the proportion of the hydrocarbons as low os 
possible. These constituents are a great disadvantage, 
becanse they make it almost impossible to obtain anfficiently 
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steady running for alternator ‘driving, unless they do not 
exceed a small percentage of the total. 

The graphic diagram, fig. 28, shows the effect of the 
weight addition of hydrogen and hydrocarbon on the calorific 
value of the gas; the slightest variation of these chemical 
agents means a great increase of power production and con- 
sequent considerable fluctuation of the pressure established 
behind the piston, and nice power regulation becomes 
impossible. 

The graphic diagram also shows that hydrogen, owing to 
its volumetric lightness, has little calorific advantages over 
the volumetric weight superiority of carbonic oxide, whilst 
the oxidation of hydrogen involves a thermal loss greater 
than does that of CO, unless the former is condensed to 
water, 

The ideal fuel gas for power generating purposes is one 
containing only sufficient hydrogen to assist ignition of the 
explosive charge, and of hydrocarbons only such proportion 
as will not interfere with the uniformity of power production. 


The major part, 80 per cent. by volume, of CO, should con- 
stitute the basis of calorific production. 


THE GENERATION or POWER Gas. 


The 1892 project included the recovery of the tar and 
ammonia from the power gases, and any scheme of power 
production on a great scale, should include plant for the 
ammonia and tar recovery, but this condition should be only 
subsidiary to the main purpose of the gas generating plant, 
which should be to generate a gas perfectly suitable for 
three-phase alternating driving, and relying on its carbonic 
oxide content for the production of the required calorific 
effect. i 

The only steam that should be employed, would be that 
necessary to obtain the maximum recovery of the ammonia 
and tar, without involving the reduction of the CO 
content proportion of the power gas. 

It may be assumed that coals containing 35—40 per 
cent. of volatile matter will provide recoverable tar to the 
extent of 115—120 lbs. of pitch, and 7—10 gallons of tar oil. 
The coal will contain 1*2 to 1:4 per cent. of nitrogen, of which 
15 per cent. will be evolved in gaseous form, and is recover- 
able as ammonia sulphate. Some 23 to 25 lbs. of sulphate 
of ammonia will thus be recoverable from this highly hydro- 
carbonaceous coal. 

By the addition of steam added to the fuel in the gas 
generating process, it is possible to obtain a very considerable 
augmentation in the weight of ammonia produced, but this 
would involve a considerable reduction of the value of the 
. gases produced for power generating purposes. Of course, 

the project would only involve the treatment of the 
effluent, gases from the coke ovens, for the recovery of the tar 
and ammonia, and, therefore, the cost of the by-product recovery 
plant would be very small compared with that necessary 
for the treatment of all the gases generated in the gas 
producer. 

The value of the recovery of the by-products from hard 
splint coal used in blast furnaces is in normal condi- 
tions of trade equivalent to some 3s. 6d. per ton of coal, and 
the cost of the treatment plant would be equivalent to 
58. 6d. per ton of coal treated per annum. 

A power generating plant of even 10,000 H.P. only would 
financially justify the establishment of a plant for recovering 
the tar and ammonia, the latter in the condition of ammonia 
gulphate. 

From what has already appeared in the ELECTRICAL 
REVIEW, granted that an ironworks (with at least two blast 
furnaces in operation), exists in the centre of a field of 
electrical power distribution, we have here an almost ideal 
source of power for driving alternating current machinery. 
The author harnessed blast furnaces to electrical machinery 
six years ago, and the plant has been running nightly 
during this time; the gas from these furnaces is 
also denuded of its nitrogen and hydro-carbon com- 
pounds, so that the application constitutes a very 
practical precedent. The author has a project under con- 
sideration for power production which includes the establish- 
ment of an ironworks in which the furnaces will be driven 


with warm blast, and all the gases available will be used for 


generating electrical power for distribution to the electric 
light stations of a large European city ; in such an applica- 


tion the iron becomes a secondary product. The fact 
(already pointed out by the author in 1897) that British 
blast furnaces are more or less centrally located in manufac- 
turing centres, gives us an advantage not possessed in the 
same ratio by any other manufacturing country. 


CONCLUDING REMARKS. 


The author has made very little reference to continuous 


current machinery ; the subject is-so very well known, and 
the fact that he considers the polyphase system will become 
generally used, except for special electrical processes, is the 
apology for the omission. | 

Furthermore, he has not referred to the booster system ; 
no doubt the near future may provide practical applications 
of this innovation, and the results may permit valuable 
conclusions to be drawn as to ita practical value, One 
of the triumphs of the last century is the rapidity with 
which. the system of generating and transmitting energy 
over long distances has grown into a condition of almost 
perfect maturity. Alongside this growth is the development 
of power from internal combustion engines, which has pro- 
ceeded in parallel lines, and already gas motors of 1,000 E. H. p., 
developing an efficiency twice as great as the best steam 
engines, can be confidently relied upon. "The development 
of the latter has entirely sprung from the author's invention 
of 1894, by which it was proved to be possible to recover for 
power purposes the enormous volumes of waste gases issuing 
from iron making blast furnaces. 


TROLLEY WIRE PROTECTION IN SANTIAGO 
DE CHILE. 


THE trolley wire system of electric traction, recently estab- 


lished in Santiago, is, in proportion to the size of the city, 


probably one of the most extensive systems yet constructed. 
The Chilian Electric Light and Tramway Company, Limited, 
bas obtained a concession giving it permission to lay its lines 
through all the principal streets of the city, and even along 
all sides of the principal square (Plaza) in the very centre of 
the busiest traffic. 

As there arẹ two telephone companies with overhead wires, 
and several cable and telegraph companies, as well as the 
State telegraphs, whose systems are overhead, the question 
of contact between these wires and the trolley wires of the 
Traction Company is one which is causing considerable 
anxiety. There have already been several accidents in which 
horses have been killed by contact with falling telephone 
wires, in consequence of which the Municipality has con- 


templated ordering all overhead telephone and telegraph 
wires to be placed underground. 


Some of these undertakings, however, have such a struggle 


for existence, owing to the financial conditions of the country, 
that such an order would mean their disappearance, and, 
therefore, the matter was last year referred to a committee, 
composed of the Director-General of Public Works, one of 
the engineers of the same department, and the Professor of 
Technical Physics, Mr. A. E. Salazar, of the Chili Univer- 
sity. l 

This committee examined the various devices suggested 
by engineers in Europe, especially that of M. R. Ulbricht ; 
the system adopted at the experiments in Bielefeld, Ger- 
many ; and that of Mr. Quin, Blackpool. 

Finally the Committee decided that the only effective 
system is that in which the guard wire is earthed to the rail, 
which, as is well known, has already been tried successfully 
aes and has obtained the approval of the Board of 

rade. 

The traction company objected to this system, on the 
ground that its poles would not carry the extra weight of the 
heavy guard wires required, and also because their whole 
system would be subjected to a severe shock in case of an 
accident. 

Prof. Salazar therefore devised an arrangement which is 
very interesting, and worthy of the attention of traction 
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engineers. It is practically a modification of the usual 
tem ; the two arrangements are shown below, in order 
that the modifications of Prof. Salazar may be more readily 


seen. 
Fig. 1 shows the usual arrangement with the guard wire 


direct to the rail. . 


: 


^L 


t, Trolley wire; g, Guard wires ; r, The rails; b, Automatic circuit- 
breaker, wor by exoess of current; f /, Section feeders. 


Fra. 1. 


The disadvantages of this arrangement are :— 

1. Working with an indefinite current, which might rise 
to a great number of amperes. 

2. The guard wires must be of high conductivity and of 
relatively large sectional area, in order that they may not be 


fused by the current which they may eventually have to 


carry. 
8. The whole installation is put to a severe test in case of 
an accident, especially in the case of a large number of falling 


wires, 
Fig. 2 is Prof. Salazar’s modification. The guard wire is 
connected to the rail through a definite resistance. 


S DD EPS CMLL ABA IT 


t, Trolley wire; g, Guard wires; r, Rails; e and n, Electro-magnet and 
additional resistance, which can be reduced to 250 ohms; b, Inter- 
rupter of the section feeder, independent of the same. i 


Fic. 2. 


LE advantages of this arrangement, over the former are a8 
OLLOWS :— 

l. Certain action with a predetermined current (500 
+c +R). 

2. The guard wire need not be of high conductivity, nor 
of great cross-sectional area, as the current cannot ex 
0°05 to 2 am 

8. Independence between the circuit breaker and the main 
feeder, s.e., the section feeder is protected. | 


4. This arrangement does not operate by excess of cur- 
rent, and therefore neither the fuses nor cables, nor any 
other part of the system feels the result of the accident. 

5. The facility with which the working may be re-estab- 
lished after an accident, as there are no fuses to replace, the 
breaking lever being merely restored to its normal position. 

The resistance interposed may vary between 10,000 and 
250 ohms, the ampere-turns in e remaining constant, pro- 
vided that the electro-magnet has sufficient strength to 
attract the armature. 

In the first case there is the inconvenience of a slight 
shock to a person touched by a fallen wire; but by 
reducing the resistance to 250 ohms not even the slightest 
shock would be experienced by a person whose body might 
be interposed between the raila and a falling wire, the 
human body opposing a high resistance. 

This device has been subjected to a series of tests before 
the various engiueering bodies of Santiago, the results 
having been in every sense successful. The Municipality 
of Santiago, which is the controlling authority over all 
public undertakings in the city, has issued a decree com- 


manding the Chilian Electric Tramway and Light Company . 


to protect their trolley wires throughout, and this method of 
protection will doubtless solve the problem as far as pos- 
sible, until the telephone and telegraph wires are placed 
underground. 


ENGLISH AND AMERICAN RAILWAY 
SIGNALLING. 


By J. PIGG. 


THE subject of railway signalling seems to be one in which 
considerable interest is taken outside purely railway circles 
in the United States. That this is so is shown by frequent 
articles on the subject appearing in publications issued by 
educational institutions. Some time ago a most interesting, 
illustrated, descriptive article on American practice, from the 
pen of Mr. J. P. Coleman, appeared in the Wisconsin Engi- 
neer, and a most readable article on the same subject appears 
in the 15th Vol. of the Technograph, an annual issue of the 
Illinois University, by Mr. F. J. Postel, of Chicago. Much 
of the same ground is covered by the two articles, and from 
them we are able to form an opinion of the progress of sig- 
nalling, and ite present position in the States. 


Fic. 1.—T& N Boarp. 


The development of railaygrignaling in America seems 
to approximate closely to that. ı this country, to a certain 
stage, in that both show a tendency to impose checks upon 
the actions of the controllers of the traffic. In that Conti- 
nent of labour-saving devices, however, much greater pro- 
gress seems to have been made towards automatic working 
than is observable in this country, or is likely to be for a very 
considerable time. Signalling practice in this country has been 
standardised, or practically so, for a considerable number of 
years. English railway officials, some 30 years ago, admitted 
the advantages of the block system as we know it, and the 
principal companies adopted it forthwith; so that, practi- 
cally, railway signalling is uniform throughout the country, 
in 80 far as the principle of the system is concerned. How 
far the action of the Board of Trade may have conduced to 
this result is perhaps a matter of opinion. It is, however, 
to the credit of the railway companies that when the Board 
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of Trade made the block system compulsory in 1889, most 
of the lines were already equipped, and many of them had 
been for years. 
In the States, however, practice has not yet crystallised, 
and trains are signalled in a variety of ways. The “train 
despatcher,” with or without the assistance of a system of 
local signalling by telegraph, is the controller of the greater 
part of the traffic. Moreover, it is not so very long since 
the. regulation of trains by the time limit was abandoned on 
one, at least, of the great trunk lines. Flags, lanterns, 
explosives, and time flares were some of the early methods 
of signalling to following trains. Time boards (fig. 1), 
showing the time at which the preceding train passed that 
point were hung from small cabins at intervals along the 
ine, as a guide to drivers of the supposed condition of the 


Fig. 2.—Dourcx Crock. 


line ahead, and the position of the preceding train. For a 
similar purpose, what were known as Dutch clocks” were 
also used. These consisted (fig. 2) of elevated dials, over 
which a pointer was capable of being moved by a train 
passing over a mechanical treadle. The dial was graduated 
in 15 divisions, and the normal position of the pointer was 
on the 15th. The pointer was thrown over to zero by the 
passage of a train over the treadle, and, when the train had 
passed, the pointer moved gradually back to 15, taking 15 
minutes to accomplish the movement. Hence the driver of 


a train approaching such a signal knew, from the position : 


of the pointer, the time margin—up to 15 minutes— 
between his own and the preceding train at that point. 


Fig. 3 


igt ala mounted on Cabin. 


Cabin. ^— Cabin. 


Pig. 34 —DIAGRAM OF EQUIPMENT FOR TELEGRAPHIC BLOCK 
SYSTEM APPLIED TO SINGLE TRACK. - 


Naturally such methods of protection became insufficient 
as traffic grew, and the train despatcher, with the aid of the 
telegraph, took in haud the guidance of traffic from a fixed 
point, and over a specified division. The division was 
parcelled out in blocks or sections, and the principle of 
one block one train was adopted. The dividing pointe of 
the blocks—usually the stations—were placed in communi- 
cation with the train despatcher and with each other on a 
through wire. The arrival and departure of all trains are 
telegraphed to the train despatcher from each station, and 
it is his business to keep track of the position of each train 
in his division, and to transmit such orders as may be neces- 


sary to the various stations from time to time, for the control 


of the trains according to schedule, or to effect such altera- 
tions in the running order as may be necessary or desirable 
for reasons known to him alone. Such orders are taken by 
the station master and acted upon accordingly ; and in order 
to minimise the chance of error, the orders received from 
the train despatcher are repeated and certified by him if 
correctly repeated. 

Where so much line consists of a single pair of rails only, 
the duties of the train despatcher are of the highest order 
of importance. He, and he alone, is responsible for the 
direction of the trains. If a train is to be shunted to allow 
another to pass in the opposite direction, he must give the 


order as the train approaches the point at which the crossing 
is to take place, Naturally the train despatcher is very much 
in the hands of the person whom he instructs to more im- 
mediately deal with the train, and instances are, apparently, 
not wanting in which misapprehension of orders, or neglect 
to carry them out, have had serious consequences. ! 

A development of the train despatcher system is that 
known as the “Telegraphic Block," which consiste of the 


local telegraphing of trains in addition to the ordinary eom-. 


munications with, and control by, the despatcher, figs. 3 and 4. 
The system provides for the local“ blocking or stopping of 
trains passing from “ B” to “ A,” say, when the despatcher 
has authorised the despatch of a train from “A” to “B” 
(on single line). The departure of the train from “A” is 
telegraphed to B' and also to the train despatcher. B" 
orders “C” to “block” for him, ¢.e., stops the passage of 
trains from “C” to B.“ On the arrival and departure of 
the train from “A” to * B," the latter notifies the despatcher 
aud “C,” and the latter orders D” to block for him in 
the same way, and so on throughout the sections or “ blocks." 


Sometimes these operations are all carried out on the through 


Track Treedie. 


2 — Track Treadle. t AL. 


f *bin. C'an 


Fic. 5—Diacram or THE Barty Eqorement oF MANUALLY 
OPERATED SYSTEMS AUTOMATICALLY CONTROLLED BY Tams. 


wire with which the despatcher is connected, and he is thus 
enabled to check the local blocking.“ In other cases, and 
apparently preferably, the local signalling is carried out on 


local circuits extending from one station to the next. The 


system also requires that the passing of a train out of the 
limits of the block be notified to the station in the rear before 
the latter allows another train to proceed in the same direc- 
tion. This system is probably used on more lines of rail- 
road than any other. ‘The reason for this is ite cheapness 
and effectiveness." Thus one writer. Another characterises 


it as dependent upon weak humanity," and says instances 


are not wanting of neglect to put signals to danger behind 


. trains, and of misinterpretation, or non-delivery of messages. 


The defects of such a system are apparent, and we find 
that attempts to obtain concerted action were made by pro- 
viding electric locks on the signal levers, so that the operator 


at the advance cabin alone could release the lever controlling 


=. , 
ae se ON 2 


7 


T2 


vol. 49. No. 1,244, SupremBEn 27, 1901.] THR ELECTRIC AL REVIEW. i 


505 


—— 27e. —ů—ůů—ů————ů — 


the passage of a train towards that point. This arrange- 
ment, whilst ensuring against the despatch of a train with- 
out the knowledge of the operator whose position it was 
approaching, did not ensure the restoration of the signal to 
the danger position behind trains. To obviate this defect 
the operations were made cyclic, and were such, that when 
one operator released the lever of another, the device by 
which the release was made was so constructed and con- 


Fia:6.—Earty TREADLES us’ D FOR CONTROLLED 
MANGAL SISTEM. 


trolled by the releasing operator’s lever, that a reversal of 
lhat lever was required for each. operation of the releasing 
instrument. Hence, after releasing the signal lever at the 
rear cabin, the operator had of necessity to lower his signal, 
and put it to danger again, before he was able to release the 
lock at the rear cabin again. 

Still further control seemed to have been considered neces- 
sary, since it was still possible for an operator to replace the 
signal to danger before the train for which it had been 
lowered had passed, and to take a second train behind the 
first. To meet this case the arrangement was altered, so 
that the operation of the releasing instrument was governed 
by the train itself. The releasing apparatus was arranged so 
that it could be operated but once for each train passing 
through the block controlled by it, and then only. on con- 
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Fic. 7.—DtAGRAM OP TRACK CIRCUIT ARRANGEMENTS FOR 
„ a -CONTROLLED MANUAL SYSTEM. 


i 


dition that the signal of the next succeeding block had been 
restored to danger behind the previous train. Such a system 
constitutes the “Controlled Manual," which is extensively 
used in the States, and which derives its name from the fact 
that it is a manually operated, automatically controlled 
stem (fig. 5). | | | 
Inthe early days of the controlled manual system, the 
check offered by the train on the actions of the operator 
"wag removed by the operation of treadles, such as are shown 
hy fig. 6. Such treadles were found difficult to keep in 
order, owing to the heavy blows to which they were sub- 


cabin Cabin. 


Fro. 8.—DiaaRam or COMPLETE SIGNALLING ARRANGEMENTS 


a CONTROLLED MANUAL SYSTEM. TRAINS RUN ON RIGHT-HAND 
RACK. SIGNAL ABMS PROJECT TO THE RIGHT. 


jected. The “track circuit” was devised to meet this 
objection to the use of treadles, The “ track circuit” con- 
“sts of an insulated section of rail which, with one or two 
Hie connected at one end, and a relay at the other, forms a 
"s circúit (figs, 7 and 8). The rails constituting the 
T circuit are insulated from other parts of the line by 
e Temoval of the ordinary fish-plates and substitutiug 
engthy blocks of wood, In other cases, however, the 
eg fish-plates are retained, but are carefully insulated 
rom the rail. Obviously a train entering upon such a 
Section of the line will short-circuit the battery and cause 
relay to become inoperative, and thus cause a corre- 
sponding change in the circuit operated by the relax. 


Jo be continued. ) 


.and result in a destructively high potential. 


HIGH-POTENTIAL SYSTEMS OF TRANS- 
Za |. MISSION. Mr 


AT the recent, meeting of the American Institute of Elec- 
trical Engineers, quite a large number of papers were read 


and discussed, all of which treated of questions of great 


timely interest to the electrical engineering profession, and 
quite a number dealt with high-potential systems of trans- 
mission, and referred specially to branches of electrical work 
of which English engineers have had little or no experience. 
The president, Mr. C. P. Steinmetz, read an exceedingly 
valuable paper on Theoretical Investigations of Some 
Oscillations of. Extremely High Potential in Alternating 
High-Potential "Transmissions," from which we derive the 


* 


following remarks :— | | | m 

When a circuit possesses capacity, any change in the 
circuit conditions, such as pulling a switch, extinguishing a 
short circuit, or starting up a generator, involves the pro- 
duction of electric oscillations which may be very rapid, 


contains an account of observations made by Mr. Steinmetz, 


and an exhaustive -mathematigal investigation of the 


character of the electric oscillations under consideration. 
He remarks that the first time he noticed such phenomena 
was when making a series of observations on the effect of 
opening a high potential circuit with different types of 


circuit breakers, on an artificial line consisting of inductive - 
coils and about half a mile of high potential cable, with a 


spark gap between needle points connected across the system 
to measure an instantaneous rise of voltage. If the needle 
points were brought so close. together that a discharge 


occurred between them, an extremely high voltage was in- 
variably induced locally in the system, of a total striking 


distance reaching as high as 40 in., or between one-quarter 
and one-half million volts, the normal voltage of the system 
being about 10,000. The explgnation of this phenomenon 
is probably as follows :—By striking between the needle 
points shunting the circuit the system was short circuited, 
and thus instantly drained of its electrostatic charge, so that 
the potential locally fell to practically nothing, while an 
excessive current passed between the needle points as 


arc. By the heating effect of this current the arc 


was instantly blown out explosively, and thus the short- 
cireuit current of the system ruptured. After the explo- 
sion, the discharge between the needle points again short- 
circuited, interrupted itself, &c. The phenomenon is thus 
cf similar character, but infinitely greater power to the action 
of the Wehnelt interrupter (the latter depending upon the 
combined effect of self-induction and electrolytic polarisa- 
tion), while the phenomenon observed .occurred with self- 
induction and capacity. Steinmetz also observed that a 


short circuit in a constrained space, as in a buried cable, does 


not appear to give this effect. 
The author completes the paper with the following con- 


clusions :— 


1. The most important sources of destructive high voltage 


phenomena in high potential circuits containing inductance 
and capacity are not resonance phenomena from the wave of 


impressed E.M.F., or its higher harmonics, in case of the 


deviation of the wave from sine Shape, but are electric oscil- 


P 


The paper 


Jations produced by a change of circuit conditions, as start- . 


ing, opening circuit, &c. | | 
2. These phenomena are essentially independent of fre- 
quency and wave shapa, and of impressed E. M. F., but depend 


upon the conditions under which the circuit is changed, as 
in the manner of change, and the point of the impressed 


E. M.F. and current wave at which the change occurs. 
3. The electric oscillations occurring in connecting a 
transmission line to the generator are not of dangerous 


potential, but the oscillations produced by opening the trans- 
mission circuit under load may give rise to destructive volt- 
ages, and the oscillations caused by interrupting a short 


circuit are liable to reach voltages far beyond the strength of 
any insulation. Thus special precautions should be taken in 
orening a high potential circuit under load. But the most 
dangerous phenomenon is a low resistance short circuit in 
open spaces. b 

4. The voltages produced by the oscillations in open cir- 
cuiting a transmission line under load, or under short circuit, 
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are moderate, if the opening of the circuit occurs at a 
certain point of the E.M.F. wave. This point approximately 
coincides with the moment of zero current. 

The paper includes several numerical examples, which are 
worked out to illustrate the effect of the oscillations. In 
one of the examples given a trinemission line operated at 
20,000 volts is considered; the full load current was 100 
amperes, the resistance drop 8 per cent., the inductance drop 
15 per cent., and the charging current 8 per cent. of the full 
load current. The resistance drop in the step-up transformers 
was assumed at 1 per cent., and the reactance voltage at 24 
per cent. The total resistance drop in the line and both sets 
of transformers would be 10 per cent., and the total induct- 
ance voltage or drop 20 per cent. of the impressed E.M.F. 
Under these conditions the rise in voltage, due to rupturing 
the line under short circuit, would be 282,800 volta maxi- 
mum, the maximum impressed E.M.F. being 28,280 volts, 
i.e., the rise in voltage would be tenfold. 

A paper on “The Elements of Design particularly per- 
- taining to Long-Distance Transmission," was read by Prof. 

F. A. C. Perrine, and it was pointed out that the most 
important element in long-distance transmission is regula- 
tion, which is but slighty affected by the resistance of the 
line compared with the effect of capacity, which is un- 


doubtedly the predominant factor in long high-voltage . 


transmission lines. With variable loads capacity reactance 
cannot be made to constantly neutralise inductive reactance, 
since the former is constant, while the latter varies with the 
load. Prof. Perrine pointed out that by far the most im- 
portant effect of capacity in a circuit is that which relates 
to the regulation of the transformers and generators con- 
nected to the line, since a leading current taken from such 
apparatus has the effect of decreasing the voltage, while a 
lagging current increases it. He also mentioned the very 
large charging currents involved with high voltages, which 
render commercially impossible the transmission of a smaller 
power than about 3,000 Kw., unless the capacity of the line 
be neutralised by means of inductance. He further re- 
marked that electrical tension, resulting in brush discharges, 
renders the use of wires smaller than g-in. in diameter, for 
- lines operating at 50,000 to 60,000 volts, dangerous prac- 
tice, involving important energy losses from these dis- 


charges, independent of leakage over the surface of the 
insulators. a 


CORRESPONDENCE. 


The Electrical Resistance of the Human Body. 


On my return after some weeks’ absence, I notice in look- 
ing through recent numbers of the ELECTRICAL REVIEW, 
the reprint of a paper“ by W. L. Hooper on the above 
subject. This article contains the following :—'* With the 
W heatstone bridge and cell the resistances were always high, 
usually from 20,000 to 40,000 ohms ; with the milliammeter 
and voltmeter and a number of storage cells the resistances 
were always lower, decreasing along an apparently hyper- 
bolic curve, until with 100 to 125 volts the results obtained 
were usually between 1,000 and 2,000 ohms. That 
it (i. e., the diminution of resistance with high voltage) is a 
‘peculiarity of living tissue, was shown by experiments with 
wet leather, meat and dead animals." | 
I do not wish to reopen a much-debated question, one 
` which at best can receive only a modified answer, but if the 
writer of the above will refer to the second edition of my 
.* Hydro-Electric Methods," published in 1896, he will 
find some remarks which have a bearing on this subject. 
The following is one (p. 10):—‘ The only conclusion, there- 
. fere, to be arrived at is that the Wheatstone bridge method 
of measuring the resistance of an electrolytic circuit is mis- 


leading, since the resistance varies both with the current and 


impressed E.M.F., the magnitudes of which under ordinary 


conditions are unknown." This observation is made i : 
nection with the question of ascertaining the R. of “ihe 
hydro-electric bath, and is partly based upon the following 
EE p ̃ . 


* ELECTRICAL Review, July 25t 
t Lewis, Gower Street, dim 


curve formed from a series of results under different cur- | 
rents. It will be noticed that whilst the current varied from 


0:83 m.a. to 87 m.a., the apparent total resistance fell from 


876 to 884 ohms, or, roughly speaking, the current was 
increased from 1 to 100, and the R. fell from 100 to 10. 
W. S. Hedley, M.D. 
8, Mansfield Street, W., 
September 22nd, 1901. 


Apprentice or Pupil. 


It is with very much pleasure that I see in the “ Corre- 
spondence” column iu your excellent paper the controversy 
* Pupil or Apprentice.” Perhaps my experience of ten years 
may be of value to some of your younger readers. 

My parent paid a sum of 300 guineas to a certain 
engineer, who took me in hand as a pupil for three years t» 
give me sound theoretical and practical knowledge «f 
engineering. 

When I left my pupilage I thought I required more 
workshop experience, so went as an improver, and from 
there I went to sea, and at last I have obtained an erir 
first-class Board of Trade certificattde. 

Now, with all this experience and study I cannot find 
employment, and am not better off than a fitter or ordinary 
engineer's workman. For four months I have struggled to 
obtain employment, and am no nearer obtaining it than I 
was four months ago. 

From what I have said I maintain that it is at the least 
morally a criminality that such sums of money are taken 
from parents by the master engineers, knowing full well that 
it gives the young men for whom they are paid no more 
standing than if they were apprentice fitters or the like. 

Perhaps these few words from one who has been “ through 
the mill" may bea help to some young men. | 

„ Unus 


Working a Tesla Apparatus from Continüous Current, 
: 220-Volt. | 
I have for the past five years used in X-ray work a Tesla 


apparatus and a step-up transformer supplied by an alter- 
nating current, 100 volts, 100 cycles per second. Now the 


Supply is being changed to a continuous current at 220 volts. 


I like my apparatus and want to continue its use, How can 


I best supplement my present apparatus so as to use direct 


current? Of course, & uni-directiou current will be better if 
I can have it. 


| T. X. C. 
Newcastle-on-Tyne, Seplember 24th, 1901. 


The Iceland Cable Scheme. 


I find that your Journal for August 30th contains state- 


ment to the effect that the Great Northern Tel Com- 
pany has decided to lay a cable to Toeland, — 
As no such decisio 


n has been taken, I should feel obliged 
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if you would mention in your next issue that the informa- 
tion given in the paragraph is without: foundation, the 
scheme for the cable not yet having met with the support 
of the Governments of the large countries interested, 
which is necessary to supplement the assistance promised by 
the Danish and Swedish Governments. ; 
É F. C. C. Nielsen, 
The Company's Representative in England. 


London, E.C., September 23rd, 1901. 


Coal Consumption in Power Stations. 


With reference to your comments appearing in ELEC- 
TRICAL REVIEW of the 20th inst. on the question of * Load 
Factor," I may state this was obtained in the following 
manner;— The total number of hours and minutes were 
taken during the time each set was running—say, for one 
week—and the Kw.-hours calculated, assuming the machines 
to be generating normal full load for that period of time. 
This result divided by the units actually generated and 
recorded by meter for that same time and multiplied by 100 
gives the “ load factor.” 

H. E. Terbury, A. M. I. E. E. 


Sheffield, Siam ber 24th, 1901. 


[There is an obvious slip of the pen in Mr. Yerbury’s 
letter, as the units actually generated should be divided by 
the possible output in obtaining the load factor, not rire 
versd, as given. The result is, of course, the “plant load 
factor” for the period considered—a very different thing 
from the station load factor; the former is of chief interest 
in this connection, although the latter is not without effect 
upon the coal consumption. Our correspondent’s figures 
clearly indicated the immense superiority of a tramway load 
over a lighting load in this connection.—Eps, ELEC. REv.] 


re ————— 


THE L. C. C. TRAMWAY ENGINE AND 
GENERATOR CONTRACTS. 


TENDERS have recently been invited by the London County 
Council for two 2,500-. H. P. vertical steam engines, each 
coupled direct to a three-phase 1, 500-Kw. generator working 
at 6,500 volts between the conductors. The general 
conditions again stipulate that the contractors will pay to all 
workmen (apprentices cxcepted) “ wages at rates not less and 
observe hours of labour not greater than the rates and hours 
set ont in the Council's list,” under certain penalties. The 
contractor is further bound to display upon the site of the 
works and in every factory or workshop used in the execution 
of the contract a copy of the schedule of the wages. to be 
paid and the hours to be observed, and, whenever called 
upon, to produce his time and wages sheets to satisfy the 
Council that the schedule has been complied with. 

We have frequently pointed out the objectionable features 
of these clauses, and have advised contractors to resist them 
as an undue interference in the management of their work- 
shops. On this occasion, however, we wish to deal with 
them in their relation to foreign contractors. It is obvious 
that, so far a8 work executed abroad is concerned, the clauses 
Are moperative, as they would be applicable only to work 
executed on site, viz., erection and starting to work, In 
its desire, therefore, to conciliate the trades unions, the 
London County Council does it& best to.send work out of 
the country, as contractors at home are serious! y handicapped 
by such objectionable conditions—conditions to which no 
self-respecting employer would submit, if not compelled to 
resist the inroads of foreign competition, which a section of 
our daily press in its misdirected zeal has done so much to 
promote, 

Attached to this specification, however, there is another 
remarkable condition, which provides that * Tenders will 
only be considered for generators made by firms which have 
already manufactured three-phase generators of large size 
which have been in successful use for at least 19 months." 
Now we much doubt whether any British manufacturer had 


installed a large three-phase generator 12 months ago, and 
this is an argument whereof foreign manufacturers may be 
trusted to make full use. Apparently the advisers of the 
London County Council consider that experience in single- 
phase or two-phase machines does not form a satisfactory 
criterion of a contractor's ability to construct three-phase 
plant. There is no mystery, however, about the require- 
ments of the latter, which are perfectly straightforward, and 
the construction of all types rans on identically the same 
lines. Assuming this point to be conceded, there is still a 
difficulty regarding size, as few of our home firms have in 
"successful use generators which would comply with the 
London County Council’s condition. . 

Of course, in comparing sizes, speeds must be taken into 
account, e.g., a 500-KW. set of low speed may be found to 
be much larger than a 750-K w. high-speed set, or even larger 
than a 1, 400-Kw. high-speed set. It appears to us, there- 
fore, that a much safer guide would be the actual inspection 
of generators made by tenderers, and of their facilities for 
constructing larger sets. There are several firms in England 
which have appliances equal to any in the world and are 
capable of turning out as large work. l 

We trust that the advisers of the London County Council 
will reconsider the conditions to which we have drawn 
attention, and give home manufacturers an equal chance 
with their foreign rivals. The former are no less qualified 
than formerly, the appliances and capital at their command 
are vastly enhanced, and the variety of types and applications 
of their products, although on a smaller scale than prevails 
abroad, is sufficient indication that they are capable of grap- 
pling work of any description, and of maintaining the manu- 
facturing renown of the country. | 


REVIEWS. 


Electrical Engineering Formule, By W. Gripen and M. H. 
Kmcovn. London: The Electrician Printing and 
Publishing Company, Limited. 1901. New edition. 


This handy pocket-book, we are told, has been thoroughly 
revised and brought up to date, while considerable additions 
have been made, especially in the section on electric traction. 
The first point about it which appeals to the practical user is 
its convenient shape, and the fact that it opens like a book ; 
the index is fairly full, but a very brief trial shows that many 
of the things one wants are not indexed. These features— 
handiness and an extremely full and clear index—we regard 
as fundamental attributes to the ideal reference book. 

Turning to the contents, we find that 542 pages out of 


807 are occupied by general information on units, pro- 


perties of materials, mathematical tables and formule, 
miscellaneous tables, buildings, boilers, heat engines, con- 
densers, pipes, &c., and gearing; the remainder of the 
matter applies to dynamos, transformers, conductors, lamps, 
batteries, electric traction, mining, testing, and other 
essentially electrical subjects. To deal in detail with so 
great a mass of information would be too arduous a task, 


. and we must confine our remarks to a few points only. 


On p. 56 a table of resistances of metals is given in legal 


microhms ; the word “legal” is misleading, as the “legal 


ohm,” like the B.A. unit, is obsolete. But where does this 
table come from? We have not been able to verify it from 
authoritative sources, P 

On p. 62 the temperature coefficient of resistance of 
copper is given as *00388 per degree Centigrade; this does 
not apply to the copper of to-day, for which the coefficient is 
known to be over :004. The same criticism may be 
applied to several other values on this page. 

There is a marked tendency to forget the fact that the 
work is intended (we presume) for busy men, and to insert 
matter of great scientific interest, but of no immediate use in 
electrical engineering. For example, we are informed that 
in the Young-Helmholtz theory there are in the eye three 
sets of nerves corresponding (or sensitive) to red, green, and 
violet lights respectively. 

The theory of beams and struts is very fully treated, and 
an abundance of trigonometrical and other tables is 

E 
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provided, as wellas a brief outline of the differential and 
integral calculus. B 

In a very useful conversion table of English and metric 
measures the logarithms of the converting factors are given. 
In the building section there is & useful table of approximate 
prices for labour and materials. "Water power and turbines 
are nob forgotten, and formule are given for the flow of 
water in pipes. A very large amount of space is devoted to 
boilers, heat engines, &c.; standard specifications and 
formule are given for the construction of boilers, with rules 
for their management and testing. Gas and oil engines are 
dealt with before steam engines, and some rather ancient 
tests are given, but the largest engine referred to is of less 
than 200 H.P. Steam engines are treated at some length, 
with a considerable amount of text-book matter; useful 
information regarding condensers, pumps, pipes, &c., is 
included. 

In the section on dynamos, a large number of time- 
honoured formule and data are found, which have done 
good service in the past, but are of little use in designing 
modern multipolar dynamos with slotted armature cores ; 
indeed, we question whether the latter are so much as 
mentioned. In the same way, the section on alternators 
(comprised within four pages) is of little practical use. Under 
the heading “ Continuous Current Motors” there is some 
confusion ; we are told (p. 573) that if the field connections 
(of a series dynamo) be reversed, “ the machine will run as 
a motor or dynamo in the same direction.” Again, “a 
shunt machine as motor or dynamo runs in the same direction 
if the P.D. at its terminals is the same.” The italics are 
ours, and the parts italicised are clearly misleading. On 
p. 575 it is stated that if a shunt motor gains speed 
as it is loaded up, the motor may be compounded to run at 
a constant speed by the addition of a series coil connected 
80 as to assist the shunt winding. We have heard of this 
remarkable shunt motor before, which runs faster as the 
load is increased ; but we have never come across one, and 
we are satisfied by theory and experiment that it is a 
myth. An article on transformers is contributed by Dr. 
Sumpner, and a table of tests of some very small trans- 
formers is given. 

The design of feeders and mains to give the best results, 
a subject upon which one of the authors has written an 
excellent treatise, is dealt with fully ; but we fear that, save 
in the case of long transmission lines, few engineers as yet 
get. about this work on the lines marked out by theory. 

Useful information is given under the heading of “ Arc 
Lamps," though some errors occur; for instance, hissing is 
daid to be due to too short an arc, and iron wire is objected 
to as a steadying resistance because of its high temperature 
coefficient—whereas this is really an advantage. We fail 
to see the use of a classification table of the various methods 
of regulating arc lamps. 

The section on primary cells is commendably brief. 
Electric traction is dealt with at considerable length, mainly 
in a descriptive manner; however, a large number of data 
are given which will be of practical value. The same criti- 
cism applies to the section on mining. 

The testing section is very disappointing; it 18 practically 
confined to a few laboratory tests, and nothing is said about 
the every-day tests required in ordinary engineering practice. 
A miscellaneous collection of tables, fire risk rules, &c., con- 
cludes the volume. 

While, as we have said, there is far too much text-book 
matter in the work—which ill accords with the title—it 
undoubtedly contains an immense mass of information of 
value to the electrical engineer; the large space devoted to 
mechanical engineering, which forms so large a proportion 
of the duties of that Admirable Crichton,” the central 


station engineer of to-day, ought especially to render its 
popularity beyond question. 


The Late Lord Armstrong.—In order to perpetuate 
the memory of the late Lord Armstrong and his sterling 
services to the people of his native city, there isa movement 
on foot under the patronage of Earl Grey, the Duke of 
Northumberland, and others, o erect a statue in some public 


place at Newcastle, and to complete the building of the 
College of Science, | | 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING SEPT. 25TH, 1900. ) WEEK ENDING SEPT. 24TH, 1901. 


Adelaide .. Value £196 Adelaide - .. Value £76 
Amsterdam ` . 155 » Teleg. cable .. 2,400 
Bergen. Cable . 14,910 e Teleg. mat. . . 139 
Bombay oe be sä 58 Alexandria. Teleg. mat. 1,007 
Brussels ks. 88 .. 36 Amsterdam .. Ve T 57 
Buenos Ayres... T. me 27 Bangkok . - 86 
Calcutta - ps 115 Beira. Teleg. mat. ve 85 
"T Teleg. wire .. 126 An Teleph. mat. .. 103 
Cape Town.. "s ja se 55 Bombay. Teleg. mat, .. . 5 
Chili .. P " sa . 200 Brisbane s ss . . 115 
Colombo T ss za 20 Buenos Ayres. Teleg. mat. .. 150 

Copenhagen. Teleg. wire - AL Calcutta m - 
Durban wis n es 221 Canaries. Teleg. cable.. 10,140 
Fremantle 255 Cape Town .. es wee ex 0 
Hamburg .. Sé 23 110 a Teleg. mat. .. 439 
3 Teleg. mat. .. 500 ii Telephones .. ]91 
Hong Kong. Teleg. mat, 202 Chinde - yis ser wax A 
Kobe.. au * n .. 296 Copenhagen. Teleg. wire. 89 
Lisbon ee ee ee ee 45 Durban ee ve ee "S 22 
Madras 159 East London " ha . 81 
Melbourne .. WA ii Teleg. mat. . 09 
New York .. 800 Fremantle .. Vx 95 eo 0 
Ostend oe Ps e 9044 Hobart ae aa EN .. 59 
Otago sie ss vs - 78 Hong Kong.. T ks ve. Mi 
Port Elizabeth  .. s va 25 Madras. Tramway cable. 18 
Rotterdam. Teleg. wire - 17 Melbourne .. 3 as 50 
Singapore .. ia ss Kx 40 Otago.. s 1,995 
Stockholm. Teleg. cable 283 Perth.. s A : 457 
Sydney 6s iy .. 515 Port Elizabeth — .. i 870 
Toronto Pan ee is $8 2 St. Michael's. Teleg. mat. 24 
Wellington 85 E m 94 St. Petersburg .. xs 81 
Shanghai. Teleg. wire. 29 
Singapore .. T" .. 2110 
E Teleg. wire. 12 
Stockholm TEE .. 460 
js Teleg. wire .. . . 110 
Sydney xs "MO E AB 
: Teleg. mat. . 107 
Tokio ee ve 943 
Valparaiso .. ‘ 2. >. (0 
Yokohama .. vs ix , 8l 

Total £19,859 Total 


Foreign Goods Transhipped. 


Gothenburg. Elec. apprts. Value £103 
Sydney. Elec, mat. : 203 


.. £961 

Acetylene Lighting in Spain.—A company has just 
been formed in Barcelona with the title La Compania General de 
Alumbrado por Acetileno, to establish acetylene lighting plants on 
the Ponres system in various parts of Spain. 


| Total 


Enclosed A.C. Arc Lamp.—A new lamp, known as the 
„ Angold,” which is being placed upon the market by the General 
Electric Company (1900), Limited, is described in an advance 
sheet of their arc lamp catalogue. This lamp is intended for A.C. 
circuits of any frequency between 40 and 100 cycles per second; it 
is provided with a weather-proof cover, and is self-contained with 
its choking coil, &c. The length over allis 24in, The lamp burns 


70—80 hours with 13 mm. cored carbons, and it is claimed that the 
efliciency is very high. 


a 


Glasgow Tramway Telephones.—We are informed 
that thesystem of telephones in street pillars, of which we gave an 
illustration in our last issue, is, strictly speaking, not part of the 
“traction” telephone system introduced by the General Electric 
Company (1900), Limited. The latter is, hzwever, in use in 
Glasgow. One of its chief features is the fact that the plug boxes 


eare placed in the feeder pillars, not in special pillars as we 
implied. 


The Glasgow Exhibition.—Representatives and atten- 
dants in the machinery section are to hold a concert, supper, and 


dance on October 18th. Mr. Thomas Young, the engineer and elec- 
trician of the Exhibition, is to preside. 


Electric Light Fittings,—Messrs. Hampton & Sons, 
Limited, the well-known West-End house furnishers, of Pall Mall 
East, have established an electric light fittings 

n department, where they make a special feature 

of artistic work in the illumination of private 
residences, country houses, and the like. A couple 
of dark rooms have been specially constructed 
and beautifully fitted up, so that the illuminating 
effect of any electric fitting may be observed by 
customers by day or night, and they may obtain 
any fitting they care for in keeping with their 


EUR CN purchases in the furnishing department of the 
- same firm. "The electrical affairs are under the 
| Ji management of Mr. H. J. Moore, and original 
\ U 4 e ? Ò 


schemes for decorative domestic lighting are 
drawn up from time to time. The catalogue 
contains various designs of electric fittings 
sandwiched between gas fittings, cutlery aud 
furnishing ironmongery for general convenience, 
but we understand that a special electrical 
catalogue is Shortly to make its appearance. 
There is a considerable demand at present for 


setate Of work. We give a few selected 
. n : " ; 
what is being supplied. 8 of some neat things, which will show 


: Á Fig. 1 represents a uered gilt 
Louis XV. lantern with richly cut glass globe; de a polished 


Fia. 1. 
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brass 2-light fitting; fig. 3 shows a lacquered gilt Louis XIV. Electric Organ Building.—An electric organ has 
lantern; fig. 4 a one-light fitting in lacquered gilt (Louis XVI.) recently been completed at the 5 (S. W.) ori. Hall by 


Messrs. Norman & Beard, Limited, of Organ Works, Norwich, and - 
Queen Victoria Street, E.C. The organ is diyided and placed on 
both sides of the platform. A similar organ has also been com- 
pleted by the same firm at Kirkcaldy Town Hall, but it is divided 
into three portions and bracketted from the walls above the plat- 
form, no floor space whatever being occupied. The movable console 
or keydesk stands on the floor of the hall below the platform. The 
action is electro-pneumatic throughout, the connection between the 
keys and the speaking portion of the organ being made by means of 
electric wires instead of by purely mechanical means as is the case 
with instruments of ordinary type. The keyboards are connected 
with the sound-boards on which the pipes stand, by a cable consist- 
ing of more than 1,000 wires. By pressing down a key an electric 
contact is made, causing à pneumatic motor in the wind chest to 
open, admitting wind to the pipe and allowing it to speak. When 
the ball was designed no provision was made for the placing of an 
organ, but the difficulty has been solved by the expedient of divid- 
ing it into three portions, as mentioned. The “touch” of the keys 
is so light and instantaneous that the most rapid passages are easy, 
and the key boards are also provided with what is known as double 
touch," thus enabling the organist by deeper impression of the key 
to give expression to individual parts. Instead of the old-fashioned 
rows of stops on each side of the player, the different sets of pipes 
are controlled by a row of ivory levers placed above the upper 
manual, where they can be more easily manipulated, and, besides 
this, there is an elaborate system of accessory movements which 
renders any combination of stops that may be desired easily obtain- 
able. The organ at Kirkcaldy was presented to the town by Mr. 
Andrew Carnegie, at a cost of over £3,000. Messrs. Norman and 
Beard are also just about to commence the construction of an organ 
on precisely similar lii.es for the Dover Town Hall, and in this case 
the instrument is presented to the Corporation by Dr. Astley, a 
former Mayor of the town, at a cost of £3,000. They also last year 
placed in the Victoria Rooms, Clifton, Bristol, an electric organ, 
which is placed on a gallery at one end of the hall, the console 
standing on the floor below. Recently they put up an electric 
organ in the Earl of Leicester's private chapel at Holkham Hall, 
Norfolk. In this case, the chapel being small and no floor space 
available, the instrumeut is divided into two portions and 
bracketted from the wall of the chapel, the movable console or key- 
desk being placed in the chancel. Among other important electric 

organs which they have built may be mentioned those at Llandaff 

Cathedral, Haileybury College Chapel, the Parish Church, Burton- 

on-Trent, the Parish Church, Sutton Coldfield. All these instru- 

ments are interesting as examples of what can be done by elec- 

tricity when no accommodation has been provided for an organ of 

the ordinary type. 


B.T.H. Removing to Rugby.—The British Thomson- 
Houston Company, Limited, electrical engineers and contractors, 
will shortly remove the majority of their staff from their present 
offices, 83, Cannon Street, and 26 and 27, Bush Lane, to their works 
at Rugby, which will in future be the head office, only a branch 
office being retained in London at 83, Cannon Street. 


Trade Announcements.—Messrs. Körting & Mathiesen - 
wish to inform the trade that they bave, by mutual agreement with 


HS Mr. Braulik, transferred the sole right to sell their arc lamps and 
p accessories for Great Britain, Ireland, and the Colonies to the Union 
id- Electric Company, Limited, of 151, Queen Victoria Street, London, l | 
* E.C., where an adequate stock will be kept in order to ensure prompt | 


delivery. The Union Company have forwarded to us a copy of their 
new catalogue of these lamps, the demand for which is such that 
the factories have been extended so that they are able to turn out 
upwards of 40,000 complete arc lamps per annum. The list is 
neatly bound in stiff covers, and details and illustrates many 
types of lamps, both open and enclosed, and for public and 
factory lighting. 

Mr. T. Harding Churton, of Leeds, has removed his works from 
Great Wilson Street to more extensive premises in Ingram Street 
kuown as Atlas Works. The new premises have undergone con- 
sic erable alterations, and are now well adapted to the manufacture 
of electrical machinery. The step was rendered necessary in order 
to cope with the increasing demand for the electric generators, 
motors, and accessory appliances, of which Mr. Chorton has made a 
speciality. The standard machines, with the exception of the 
largest sizes, are made in quantities and stocked for prompt delivery. 
These include generators for direct coupling, belt, or rope driving, 
motors of various kinde, especially enclosed or protected type 
furnished with speed reducing gear, also to a motor of which a 
number are being supplied for coal-cutting machinery. The manu. 
facture of poly phase motors is also receiving careful attention, and 
important experiments are being conducted. In addition to mauy 
home orders, Mr. Churton has in hand a number of machines for 
India and the Colonies. Messrs. Fuller, Macleod & Co., Limited, 
of 9, Red Lion Court, Cannon Street, E.C., have taken over the 
London branch of the business, and will attend to inquiries. 


The Crystal Electric Lamp and Rose & Bird, Limited, of 
Bedford, have altered the name of the company to Cryselco, 


Limited. 
= On September 29th the business hitherto carried on by the Park 
Wita iris shad | Foundry Company, Limited, at Ashforth Street, Nottingham, will 
fitting with o À us holder; fig. 5 is a polished brass lantern be transferred to new and more commodious premises at Belper, near 
"Ia Plage: palescent cylinder; fig. 6 illustrates a bronze figure Derby. Communications should be addressed to “ Engineering and 
` and fig. 7 a similar figure, “La Vague.” Machine Tool Department." 
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Electrical Illumination in France.— The following 
further particulars are furnished to us as to the extent of the work 
done on the E. L. B. system through the company’s French agents 
and contractors, in the very short time available. The whole of the 
official electrical illuminations at Compiègne were done on this 
system, the. illumination devices alone carrying 12,000 lamps, 
whilst no less than 500 garlands of lights were also provided, and, 
further, 3,000 yards of illuminated festoons. The whole of the 
official electrical illuminations on the Prefecture buildings and the 
Town Hall at Dunkirk were done on the E.L.B. system, the illu- 
minating devices alone carrying 3,000 lamps. The trans-Atlantic 
liner, La Gascogne, was also lit up, as well as one of the cruisers 
of the French fleet, the latter as an experiment for future 
illumination of the French men-of-war. At Paris innumer- 
able decorative schemes were carried out for business firms on the 
same system, but the most interesting was a design at the 
“ Orangery involving 4,000 lamps. The Electric Lighting Boards 
Company’s agency at Paris was only opened in May last, but the 
various French electrical contractors and retail houses have already 
made extensive use of the system. 


Street Lighting Fittings.—The use of glow lamps for 
street lighting has undergone considerable extension of late, and 
bids fair to become an important branch of the electric lighting 
industry. As greater attention is turned in this direction, so the 
variety of fittings and devices for the efficient application of clec- 


tricity for this purpose grows more complete, and the specialisation 
which is so marked a feature of modern industries makes its 
appearance. The Improved Electric Glow Lamp Company, Limited, 
in a well-executed brochure entitled Street Lighting," places 
before the publica variety of systems in many of which its special 
type of lamp is made use of, as well as the necessary switches, fuse- 


boxes and other accessories; thc company also undertakes street 
lighting with arc lamps, both open and enclosed. Fig. 4 shows the 
fitting used at llford for converting ordinary gas standards and lan- 
terna, arranged to clamp on the top of the post, and fitted with a 
Fig. 3 is one of the neatest designs 
we have seen for a bracket fitting, and marks a radical: departure 


two pole watcrtight fuse box. 


from the conventional lantern necessitated by the use of gas; this 
type has been adopted at Rathmines. An ingenious safety winch 
for raising and lowering arc lamps is shown in fig. 1; it will readily 
be seen that the winch is always automatically locked ualess the 
handle (which fits on the pentagonal end of the axle) is under con- 
trol. - Another very neat arrangement is used for supporting the 


1. ' : / 
Fia. 3. 


lamp in the hood independently of the suspension rope, yet without 
limiting the freedom of lowering or raisingthe lamp. A variety of 
designs for arc-lamp brackets is shown, of which probably fig. 2 is 
the most elegant. We note, too, various forms of the Hammond 


Fic. 4. 


junction box, for which the LE.G.L. Company are the sole pem 
The value of street lighting as a means of improving the load 2 
of & central station, especially in the early stages of the aie 1 
ment of an electricity supply undertaking, needs no demonstr 155 
and the importance of assisting in the adoption of electricity 
this purpose cannot be too clearly realised by station engineers 
municipal electricity committees. 


Port Glasgow.— The T.C. has resolved thet refuse 
destructor on the Meldrum principle be provided for tbe burgh. 


—— 
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Bankruptey Proceedings.—The public examination of 
William Rushworth Beckton, electrical and general engineer, 13, 
Brownlow Street, Holborn, took place last Tuesday at the London 
Bankruptcy Court before Mr. Registrar Linklater. The debtor has 
lodged accounts showing total liabilities, £1,159 9s. 10d., of which 
£997 1s. 6d. is expected to rank against net assets valued at 
£375 148. He stated in the course of the examination, which was 
conducted by Mr. E. L. Hough, senior official receiver, that prior to 
September, 1898, he was employed as an electrical enginecr, but 
then, with a capital of £860, he commenced business on his own 
account at Brownlow Street as an electrical and general engineer. 
He attributed his insolvency mainly to loss in trading owing to 
heavy trade expenses, to bad debts and law costs, to the cost of 
alterations and repaira which he agreed to execute on obtaining a 
lease of his business premises, and to depreciation in the value of 
his stock and plant as now estimated for realisation. The examina- 
tion was concluded. 

A receiving order has been made, on his own petition, against 
J. A. Melville Collier, eleetrical engineer, Gateshead. 


Dissolutions,— Messrs. F. A. Jackson and H. W. Ellis 
(Ellis & Ward, electrical engineers, Birmingham), have dissolved 
partnership. Mr. Ellis will continue the business under the old 
style, and will attend to debts. 

Messers. J. W. and J. S. Smith (J. W. Smith, electrical engineer, 
Nottingham) have dissolved partnership. Mr. J. W. Smith attends 
to debts. 


Books Received.—“ The Calorific Power of Fuels,“ by 
Herman Poole. New York: John Wiley & Sons; London: Chapman 
and Hall, Limited, 1901. : 

" Steam Boiler Practice," by Walter B. Snow. New York: John 
Wiley & Sons; London: Chapman & Hall, Limited, 1901. 

“Steam Boiler Economy,” by Wm. Kent. New York: John 
Wiley & Sons; London : Chapman & Hall, Limited, 1901. 

"Gas and Fuel Analysis for Engineers,” by Augustus H. Hill. 
New York: John Wiley & Sons; London: Chapman & Hall, 
Limited, 1901. 

“ Elektrische Kraftubertragung und Kraftverteilung of the Allge- 
meine Elektricitäts Gesellschaft, of Berlin,’ by Conrad Arldt. 
Berlin Julius Springer, 1901. 

" Science Abstracts" for Septembor. 


London: E. & F. N. Spon, 
Limited, 1901. 2s. 


Catalogues. — The General Electric Company (1900), 
Limited, have issued a new catalogue (Section O) dealing with their 
electro - medical apparatus, automobile accessories, &c. Several 
pages particularise induction coils, which are manufactured 
at the G. E. C. Manchester works. We also note the graphite 
rheostat, and some of the latest designs in electrodes. On a later page 
we observe complete battery equipments and the Faradic trans- 
former, the latter being a special G.E.C. feature. The ''Edison- 
Lalande” battery is a type of cell whose qualities might perhaps be 
better appreciated by those requiring asteady current and a low internal 
resistance. Some cheap reliable gal vanometers and a line of pocket 
accumulators are also detailed, as well as automobile accessories 
which have been introduced to meet a growing demand. 

The Desrumaux Water Softening Company, of London and 
Bradford, have sent us one of their circulars describing their auto- 
matic water softener and purifier for use in connection with steam 
raising and other plants. We understand that the company has 
recently secured the following contracts:--South Hotton Colliery 
Company, Limited, Sunderland, 120,000 gallons in 12 hours ; South- 
port Corporation, for their electrical power house, 96,000 gallons in 
12 hours; E. Ripley & Sons, Limited, Brad ford Dyers’ Association, 
77,000 gallons in 12 hours; John Cheetham & Sons, Limited, silk 
spinners, Brighouse, 17,600 gallons in 12 hours; Brighton and Sussex 
Steam Laundry Company, Brighton, 11,000 gallons in 12 hours. 
(o 8 company is also now erecting for the North Eastern Railway 

mpany, at Hessle, near Hull, a large Desrumaux apparatus 
capable of treating over a million gallons per day for drinking pur- 
ue as well as for steam raising, and are also erecting at Warsop 

unction an installation for the Lancashire, Derbyshire and East 
Coast Railway. 

i te we referred a few weeks ago to a batch of new liste which 
M du brought out by Messrs. F. Suter & Co., the firm have issued 
= others describing their “ Helios " specialties, copies of which 
5 us. These are No. IVa, enclosed dynamos and 
bo 15 ype H); No. IVa, two-pole dynamos and motors (type d); 
are all - creas pear dynamos and motors (type MPD). The lists 
latae a out, with data in tabulated form and well-executed 


ds à Knecht Bros. Co., of Cincinnati, send us a small list of their 
echt friction sensitive drill press, | 


mating —The employés of the B.T.H. Company, now 
at Croydon the construction of the Corporation electric tramways 
week, after thej an outing at Boxhill and Dorking last Saturday 
pletion of th qu pent heavy work in connection with the com- 
ley à di line of this undertaking, running from Norbury 
Wheatsheaf Hot 1 uner Which took place in the evening at the Old 
G. Livesa i 55 Dorking, a suitable present was made to Mr. 
an additional ey, 10 is leaving the company to take up a position as 
e pres Cubo oe on the Corporation tramway system of Leeds. 
succeeded Mr Which was made by Mr. Fredk. S. Grogan, who 

- Livesay as resident engineer of the eompany at 


oydon, consisted of a ha me si 
uppliad ndso v : i 
supplied by Messere, Smit | sil er non-magnetic stop-watch, 
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Dental Lathe Motor.—We illustrate below a new 
dental lathe motor (the Holtzer-Cabot) which is being supplied by 
the Stewart Electrical Syndicate, Limited, of New Compton 
Street, W.C. It embodies several improvements which experience 
has been shown to be necessary in motors of this class. The motor 
is of the enclosed type; the commutator, brushes, and all vital parts 
are thus protected, while the shell being oval in form does not 
obstruct the light nor interfere with the free movement of the hand 
while at work. The motor will develop a full j m.s. The speed 
can be regulated by rheostat in the base, so as to obtain 1,200, 
1,800, 2,400 or 3,000 revolutions per minute. The armature can be 
instantly stopped, so that no time is lost in waiting for it to come 
to rest in changing from one polishing device to another. Five 


chucks are supplied with each motor, which are quickly attached by 
an accurate taper fit and run perfectly true; they are easily 
detached by means of a large jam nut, which will, when turned 


force them off. The motors are wound for 110 or 220-volt direct 
current but, if desired, can be adapted to operate from storage 
batteries. The electrical design is such as to ensure high 
efliciency, which means a minimum cost in operating. The 
mechanical construction is substantial and accurate. The shaft is 
made of crucible steel and ground to gauge; ample bearings are 
provided, which are self-lubricating. It is stated that the machine 
will ran even at the highest speed, practically without noise. 


New Volt and Ammeters.—The accompanying illus- 
tration shows a new type of instrument which has been put upon 
the market by Messrs. Everett, Edgcumbe & Co. Ammeters and 
voltmeters of this type are said to possess several advantages over 
the ordinary commercial instruments; they can be employed indis- 
criminately for either alternating or direct currents without re- 
adjustment, whereas the ordinary voltmeter, for instance, calibrated 
for direct currents, will have an error of some 5 or 10 per cent. if 
used for alternating currents of frequency, say, 100. Hot wire 


«o a e 
Ju —— 


“yy 


instruments have the same quality, but there are many cases in 
which these are not applicable, while it is claimed that the instru- 
ments under consideration are of really universal applicability. 
They are very dead-beat, and the whole of the working parts 
are mounted upon an insulating base, so that these instruments arc 
well adapted for high voltages. Messrs. Everett, Edgcumbe & Co. 
80 arrange the terminals in the base of the instrument, that while 
they are absolutely protected, connection can be made either 
from the front or the back of the board with equal ease, and 
without the use of cable sockets. It will be seen from the illustra- 


tion that the instruments are of the enclosed type, and owing to 
their special construction, it is claimed that they are practically 


unaffected by external fields, such as those due to bus bar connec- 


tions, &c. The case is enamelled black, with bright nickel lettering, 
rim, &c., and the instruments have a workmanlike 
appearance. 


and substantial 


„Unbreakable Pulleys.—The “ Unbreakable” belles 
and Mill Gearing Company, Limited, of Manchester, are supp ying 
a large number of their wrought-iron split pulleys for the Ordnance 
Factories of the Russian Government. Some idea of the magni- 


tude of this department may be given by the fact that one item 
alone comprises 400 pulleys of exactly the eame dimensions. 
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Technical Institute Notices.—The engineering and 
building construction classes at the Goldsmith's Institute, New 
Cross, S. E., opened for the winter session last Monday, 23rd inst. 
Mr. W. J. Lineham, M. I. C. E., is in charge of this department. 

On Monday next, 30th inst, the twentieth session at the Poly- 
technic in Regent Street, W., opens. There are classes in chemistry, 
and special courses of instruction in electricity and magnetism, 
electrical engineering, telegraphy and telephony under the control 


of Mr, W. Hibbert, A.M.LE.E., Messrs. Sewell and Thorrowgood, 
A.I.E.E's., and others. 


Wolverhampton Exhibition.—A mong exhibitors who 
have booked space at the Wolverhampton Art aud Industrial 
Exhibition of 1902 may be mentioned the manufacturers of elec- 
trical machinery and appliances (amongst them being the Electric 
Construction Company, Limited) and builders of the most recent 
high-speed engines adapted for such purposes. Arrangements have 
also been made to show in actual work examples of the German 
water-tube boiler (Durr), and also the new Cahall water-tube 
boiler (largely used in the United States), the rights of manu- 


facturing which have lately been acquired by boiler-making firms in 
England. 


— M — M — 


ELECTRIC LIGHT AND POWZR NOTES. 


Abertillery.—The D.C. has appointed a committee to 


consider a combined scheme for electricity supply and refuse 
destruction. 


Bedford.—The E.L. Committee brought up a fresh list 
of applications for the post of chief electrical engineer, and a long 
discussion took place in the Council. Mr. C. Barkham, assistant 
engineer at Bedford, and Mr. R. W. L. Phillips, of Bristol, received 
strong support, but eventually the question was again referred back. 


Brakpan.—The Rand Central Electric Works, Limited, 


received cable advice from Johannesburg that the works at Brakpan 
were expected to restart on the 23rd inst. 


Brighton.—4At last week's Council meeting a complaint 
was made regarding the number of engineers employed at large 
salaries in the electricity undertaking, and the suggestion was made 
that they should reduce the number of the staff and pay the men 
who did the work! A discussion arose as to whether the Council 


could discuss the question of salaries paid to the officials, and the 
Mayor ruled that they could not. 


Epsom.— The R. D.C. has resolved that notice of objec- 
tion be given to the Leatherhead and District Electricity Company, 
Limited, and to the B. of T., against the issue of a prov. order 


authorising the company to supply electricity throughout the rural 
district of Epsom. 


The Council wants information as to the price and utility of 
penny-in-the-slot electric meters. 


Darlington.—Last week Mr. W. O. E. Meade-King 
held a L.G.B. inquiry into the application of tne Corporation 
for powers to borrow £12,250 for electric lighting purposes. The 
Corporation already provides power for 8,400 lamps of 8 c p. to 106 
consumers, and by the end of the year it is estimated that power 


will be required for 18,900 lamps. 'The sum of £25,940 has been 


raised by loans. 


Germany.—4A central electricity generating station is 
about to be established at Bessigheim by Messrs. Brown, Boveri and 
Co., cf Baden, Switzerland. Water-power is to be utilised, but a 
steam engine and boiler are to be kept in reserve. The plant will 
supply current for lighting purposes at Bessigheim, Freudenthal 
and Walheim, and for power purposes to a nail factory at Lochgau. 


Glasgow.—The Electricity Committee recommends that 
an application be made to the Secretary for Scotland for sanction to 
borrow £250,000, in addition to the £900,000 for which his Lord- 
sbip's sanction has already been obtained. 

The accounts of the electricity department for the year show that 
after discharging all ordinary obligations, providing for interest on: 
capital expenditure, and providing for the sinking fund, the 
accounts are just about square. Bailie Maclay, convener of the 
Electricity Committee, said that his Committee were of opinion 
that, taking into account the fact that last year was an exceptional 
year, that every article of consumption with them was advanced in 
price, and that they continued the price of the current at the old 
figure, they should be allowed to write off nothing for depreciation. 
In other days when they had a surplus, they wrote off very liberally 
for depreciation, so libcra:ly, in fact, that when they spread it over 
the whole series of years since they began business it would amount 
to something like 4 per cent. per annum. During the last financial 
year the ordinary revenue from the sale of current advanced 66 per 
cent., the number of their consumers increased 41 per cent., and the 
motors connected at the end of the year were more than double 
those connected at the beginning. In their desire to meet the 
wants of the public they had been greatly reducing the price of the 
current. But for the advance in the price of coal last year they 
would have been able to write off for depreciation. 


Grimsby.—The report of the electrical engineer shows 
that on September 10th there were 10,250 lamps connected and 


applied for, and probably the station will be fully loaded by 
March next year. Additional plant will then be necessary. 


Heckmondwike.—The D.C. has instructed Mr. Haw- 
tayne to prepare the necessary specifications for extensions of tbe 
electricity works which have been decided upon, so that the 
Council may be in a position to supply power to tbe British Electric 
Traction Company. 

IIkley.— The D.C. has bought the Ilkley electric light- 
ing order from Mr. A. H. Gibbings, the promoter. 


Italy.—The Allgemeine Electricitäts Gesellschaft, of 
Berlin, have just completed the establishment of a central electric 
power station in the Valley of Pompeii, near Naples. Water-power 
is utilised, the plant comprising three horizontal turbines of 150 n P. 
each and three large polyphase alternators. The current generated 


is transmitted for power purposes to the macaroni factories at Sorno 
Pompeii and Torre Anunziata. 


Kilmarnock.—'The T.C. has resolved to delay going on 
with the proposed electric lighting scheme. 


Knaresborough.— The U.C. is considering the advisa- 
bility of promoting a Bill which shall include powers for the pro- 
vision of electric light and power, and the laying of tramways. 


Lancaster.— Mr. Manville, in a report to the Electricity 
Committee, has approved of the plans and estimates of the elec- 
trical engineer (Mr. W. A. Tester), and recommends the Corporation 
to change the pressure of supply from 100 to 200 volts as previously 
suggested. The tramway scheme of the Corporation will ultimately 
cost over £70,000, but two lines about to be proceeded with are 
estimated to cost £23,000. 

The Committee some time ago decided to charge a meter 
reut to all consumers of less than 30s. value of energy per 
annum. When the 12 months were up a charge of 13s. per meter 
was levied, and consumers to the number of 50 struck against it. 
They contended that they should not be charged more than the 
difference between their lighting bills and the 30s. The Com- 


mittee saw the force of the argument, and has modified the charges 
accordingly. 


Llandudno.—4A report to the T.C. by the electrical 
engineer, Mr. Morton, respecting an extension of the electric 
lighting works showed that the extension of the plant contemplated 
in 1899, for which a load had been obtained, should be put in hand. 
The E.L. Committee recommended that the Council should instruct 
the electrical engineer and the surveyor to have the necessary plaus 
and specifications prepared and have it carried out under the super- 
vision of Mr. Morton, and tbat the question of remuneration, either 
by commission or increase of salary, be considered. This question 
of remunerating the clectrical engineer for -services in connection 
with the extension gave rise to a long discussion, owing to an 
arrangement being operative with Mr. Preece to act as consulting 
engineer until January next. It was thought that the new work 
should be regarded as an essential part of the electrical engineer's 
work. It was ultimately decided that the recommendation to grant 
Mr. Morton additional remuneration be not entertained. 


Londou.—F'rHaw.—The B.C. has received a report 


from Mr. Medhurst with regard to proposed extensions of the electric 
lighting system; the engineer submitted estimates as follows :— 
Boilers, flues, &c. .. 


a ix ee 43,008) 
Steam, exhaust and other pipes s - 900 
Condensing plant .. 2 - 800 
Engine-room plant 9,100 
Sub-station equipment . 1,400 
Are-lamp posts, &c. 5,123 
Mains, conduits, &c, 23,357 
Builders’ work 


Engineering expenses, &c. daa mun eec BUS 
Other eiectrical work brought up the total to £74,400. The Council 
decided, subject to the necessary estimates being submitted to the 
Finauce Committee, to sanction the various extensions. 

STEPNEY.—Thc B.C. is going to arbitration with reference to the 
County of Londou Company's claim for £21,000 as compensation for 
the loss of the district. ‘ 

BaTTERSEA.—To-morrow evening practically the whole of 
Battersea will be illuminated by means of electricity, switched on 
by Mr. Torrance, chairman of the L.C.C. The whole of the work 
has been carried out by the Borough Council's own workmen at a 
cost of £152,000. 

City.—According to the City Press, there is a reasonable prospect 
of some arrangement being arrived at between the Corporation and 
the City of London Electric Lighting Company. For months past 
the company has endeavoured to come to a satisfactory agreement 
regarding the contracts which were declared invalid, and in August 
last a detinite offer was laid before the Corporation to the effect 
that the company would continue the public lighting in the western 
and central districts under the existing conditions, provided that 
the arrangements as to the lighting of all three districts be fixed 
until 1914, when the Corporation first has power to purchase. ]t 15 
to be hoped that some such course will be adopted. 


Manchester.— The Electricity Committee is seeking to 
add further to its powers for the construction and maintenance of 
a bridge, electric mains, wires and pipes near Dickinson Street and 


Bloom Street, and to acquire land near Stuart Street for the pur- 
poses of the electric undertaking. 


Morecambe, — The D.C. is applying for borrowing 


powers for £2,000 for electricity supply extensions. 


Nelson.—Last week an inquiry was held on behalf of 
the L.G.B. into an application by the Corporation to borrow £25,000 
for electric lighting purposes. The electricity works will, 1 19 


stated, provide power for running a tramway and two light railways 
in the district. 


m e — l 
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Middlesbrough. — An inquiry was held last week by Mr. 
W. O. E. Meade-King, M. I. C. E., L. G. B. Inspector, into the applica, 
tion of the Corporation for leave to borrow £34,100 for electric 
lighting purposes. Powers had previously been granted for the 
borrowing of £36,000, and the present application was for exten- 
sions. The application was not opposed. 


Oban.—The T.C. has re-appointed the E. L. Committee, 
with powers to proceed with the electric lighting scheme for which 
a prov. order has been obtained. 


J Portsmouth.—The T.C. has resolved to apply to the 
L.G.B. for sanction to borrow £23,000, the estimated cost of exten- 
sions of mains for the next three years. 


Rothesay.—The T.C. is altogether dissatisfied with its 
electric light installation, but the consulting engineer reports that 
the contractors have carried out the work according to the specitica- 
tions, and that the installation should be taken over and paid for. 
Proposals were made at a meeting of the T.C. recently that an 
independent engineer should be appointed to report on the matter, 
but it was pointed out that the engineer was the sole arbiter in any 
dispute between the Council and the contractors, and therefore an 
independent engineer could not be engaged. The position is 
interesting. We have inveighed against that pseudo-arbitration 
clause ad nauseam, but we had not anticipated the question being 
raised in this manner. We commend the case to the notice of all 
concerned in similar andertakings. 


St. Helens.—On Sunday night, shortly after nine o'clock, 
an arc lamp in Church Street fell to the roadway, owing, it is said, 
to the breakage of the guard wires. The other arc lamps on the 
circuit were extingnished by the mishap. Traffic at the time was 
very brisk, but no one was injured. 


Sheffield.—At a recent meeting of the Gas Company, 
Sir F. T. Mappin, M.P., the chairman, went out of his way to in- 
stitute comparisons between the cost of gas and electricity for 
street lighting, which, to say the least, are highly misleading. For 
instance, the cost of incandescent gas lighting was said to be one- 
fifth or one-sixth of that of arc lighting. We defy anyone to prove 
this; on the contrary, light for light, the arc costs less than any 
other practicalilluminating agent. The chairman went on to pick 
out places where the electric lighting undertaking had resulted in a 
loss to the authorities, asserting, for example, that at Liverpool 
the profit last year was £6,000 less than in the previous year. 
Apparently he forgot that he had just stated that his own company 
had been obliged to take £15,639 odd from the balance in hand in 
order to maintain its usual dividend. Are there no gas supply 
systems which have proved unprofitable? Sir Frederick even 
dragged in the statements of a defaulting electricity consumer as 
evidence that electricity costs more than gas! We have no desire 
9 the rival illuminant too severely, but we do like fair 
Play. 

Southport.—A new 1,000-H.p. engine for driving addi- 
tional dynamos for lighting the town is now in course of erection. 
The demand for electric light has steadily increased ; there are now 
nine boilers laid down, and with the new engine the plant will be 
altogether equal to 3,000 m.p. At present from 20 to 25 electric 
cars can be kept in motion at once, but the Committee purposes 


increasing these to 50, which will be necessary when the extensions 
of lines are made. ö 


Spain.—A central station has just been completed and 
put in operation in the town of Alcoriza. Water-power is utilised. 


Warrington.—A L.G.B. inquiry has been held at 
Warrington respecting the application by the Corporation for power 
to borrow £15,000 for electric lighting purposes. Powers have 
already been sanctioned to borrow £44,966, and nearly all of this 
aay has been raised and spent in the erection of electric plant 
ritus. of mains. The Corporation have 72 customers for 
i E aii and are lighting streets outside of the compulsory 
sis „Grimsdale, electrical engineer, stated at the inquiry, 
dim 2 conducted by Mr. M. K. North, A.M.LC.E, that in 

im ary last there were 546 8-c.P. lamps in the town, and that at 
present there were 10,910. In February next the new tramways 


would come into operation, when ther ; 
: e would be a great increase 
In the demand for electricity. i 


wen, OTk80p.— The electric lighting installation was formally 
arp olan 5 last week. Worksop is the first town out- 
public li a of the county to adopt electricity for purposes of 
haa beer x and motive power in Notts. The generating station 
Huddersfield ed under the direction of Mr. A. B. Mountain, of 

iler den is consulting engineer. The buildings consist of a 
have been t 355 four Lancashire boilers, of which two 
and three SET at present ; an engine room for two 100-Kw. sets, 
pumps, booste 50 Kw. each, with the necessary condensing plant, 
sufficient to TS and switchboards. The plant at present fixed is 
is also a ee ae electricity for 11,600 lamps of 8-c.r., and there 
the guests ry of accumulators. At the formal opening ceremony 
the U.D.c 85 received by Mr. J. T. Shardlow, J. P., chairman of 
Mountain ie The Was presented with a gold key to the works by Mr. 
ave been ře e cost of the works was £15,000, and 72 applications 
2,000 lam ceived for the supply of electrical energy equal to 
Ps of 8-c.P., and three for motive power. 


W . 
wan thing. —The Corporation electric lighting works 
rd Lieutena rep opened by the Marquess of Abergavenny, the 
all the chief the of Sussex, Distributing mains have been laid in 
oroughfares of the town, and there is a considerable 


demand for the new light, the applications from private consumers 
being equivalent to about 3,000 8-c.P. lamps. The street lighting 
has involved the erection of 110 arc lamps, each of 1,000 c.P., and 
on the sea front the standards are only 45 yards apart. 


ELECTRIC TRACTION NOTES. 


Batley.—The Corporation on Monday resolved to call 
uponthe Dewsbury, Batley and Birstall Tramways Company to sell 
to the Corporation so much of their undertaking as is within the 
borough. The Corporation, who have obtained an order empowering 
them to construct electric tramways within the borough, will be 
able to purchase the existing system, on which steam is used, ata 
valuation, without paying anything for goodwill. When the under- 
taking is taken over by the Corporation, steam will be superseded 
by electricity. 


Brighton.—The construction of the lines has been a 
good deal delayed on account of the insufficient supply of red gum 
wood paving blocks, as many as 25 per cent. having to be rejected 
as unsound. The Committee have authorised the contractors to 
obtain the blocks from other sources. The Westinghouse Company 
(the contractors for the cars) have now delivered about a dozen of 
the cars, and it is hoped to have a trial run in a few days’ time. 
The opening day, which is not yet definitely settled, will take place 
in about à month. 


Bristol.—The Bristol City Council, at a special meeting 
called for the purpose, discussed for two hours and a half a pro- 
posal that application be made to the Board of Trade to hold an 
inquiry into the accidents which have recently been associated with 
the running of the Bristol electric tramcars. The meeting was 
opened by a suggestion from Mr. Baster, a Socialist member, that 
if, as was reported, the Lord Mayor was a large shareholder in the 
tramway company, he should take no part in the proceedings. The 
Lord Mayor said he was a shareholder, but was not disqualified on 
that account from presiding, and he intended to conduct the pro- 
ceedings. The meeting then proceeded, but ultimately when a 
vote was taken his Lordship did not take part in the division. The 
resolution in favour of the application to the Board of Trade wai 
moved by Mr. Pope, a labour representative, in a speech 
dealing largely with bye-laws and official regulations for electric 
traction. On the other side the chief spokesman was Alderman 
Inskip, who argued that there was no necessity to approach the 
Board of Trade, who were already fully safeguarding the public 
interests. He moved, under these circumstances, that the question 
be not put. Any inclination on the part of the Council to adopt 
the amendment was lessened by the statement that in four weeks 
before the tramway dispute 10 accidents involved no personal injury, 
and in four weeks subsequent to the dispute 45 accidents resulted in 
27 cases of personal injury. With these figures before them more 
speakers advocated inquiry than oppored that course, and Alderman 
Inskip withdrew his amendment and proposed another calling for a 
report on those accidents from the Watch Committee. This was 
carried by 28 votes to 27. This amendment for the time blocked 
further progress with the proposal to appeal to the Board of 
Trade. 


Brussels.—We understand from M. Janssens, the 
director-general of the Brussels Tramways, that important develop- 
ments of the system are in progress. At present numerous works 
are in course of construction, including the building of an additional 
new power station in the Rue de Birmingham, which will take the 
place of the old installations in the Rue Brogniez. The conversion 
of the lines at present worked by animal traction over to electrical 
working is being actively pursued. The company were allowed five 
years for the completion of the various works in hand, and which 
were commenced last year, but M. Janssens calculates that in all 
probability they will be finished during the spring of 1903. The 
new power station in the Rue de Birmingham will be bounded on 
one side by the canal and will be in touch with the railway. The 
engine room will be 100 metres long, and will be provided with 
plant of 8,000 H.P. total capacity in four large sets. Plenty of room 
will be available for later extensions, even to 30,000 H.P. The works 
at present in hand or in contemplation represent a matter of ten 
million francs, of which five millions will be spent on the power 
station alone. 


Crewe.—On Monday the Earl of Jersey and Colonel 
Boughey held an inquiry at Crewe respecting the application by 
the B.E.T. Company for an order to. construct light railways at 
Crewe and between Crewe and Haslington. For the promoters, 
Mr. Morse stated that the proposed railways covered over gix miles, 
and the estimated cost was £73,000, or £12,000 per mile. It was 
proposed to work the cars on the overhead trolley system. Several 
witnesses having given evidence, Mr. Stephen Sellon, engineer to 
the promoters, described the proposed lines. Opposition was offered 
on behalf of the Town Council. After consultation the Commis- 
sioners decided that, in face of the unanimous feeling in the town, 
they could not force the scheme upon it. The application was 
accordingly refused. 


Gillingham.—The D.C. and the Chatham Electric, &c., 
Tramway Company have again been in communication with each 
other relative to the laying of wood paving between the rails 
instead of granite headers as at present being. used. A letter and 
telegram from the company stated that as the company had now 
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determined to place wood pavement between the rails in the High 
Street, and the difference in the cost of maintenance being three 
to one," the company were prepared to pay as much as would be 
required to maintain the granite, the Council to pay the other 
two-thirds. A considerable discussion ensued, various opinions 
being given, and several councillors expressed disapproval of the 
work done by the company. Finally, a suggestion that the company 
should maintain the portions in question or that the matter should 
be referred to arbitration, was adopted, and the company's attention 
isto be called to the section in the Order which imposed these 
conditions. It was stated that at Chatham the company were 
going to maintain their portion of the wood paving. 


Greenock.—The inspection of the reconstructed per- 
manent way between Greenock, Port Glasgow and Gourock has 
been made by Lieut.-Colonel Von Donop, R.E., for the Board of 
Trade. The various burghs and companies interested were well 


represented. There is every likelihood of the new service com- 
mencing operations on October 1st. 


Halifax.—A new section of the electric tramways was 
opened on Thursday last week. It is about a mile in length, and 
extends from the main line to Stump Cross, at New Bank Junction, 
to the Cock and Bottle Inn at Southonram, on the boundary of the 
borough. The last extension to be carried out for some time, 


TAT from Mytholmroyd to Hebden Bridge, is practically com- 
pleted. ` 


Ham (Surrey).—The U.. C. has decided not to approve 
of the suggestion of the L.U.T. to connect Richmond and Kingston 


by means of about a mile of overhead trolley tramway through 
its district. 


Isle of Man,—The liquidator of the Isle of Man Tram- 
ways and Electric Power Company, Limited (Mr. W. H. Walker), 
has intimated that he is not disposed to accept any of the tenders 
recently sent in for the purchase of the company’s ,undertakings. 
It the Douglas Town Council increased their offer of £40,000 for 
the Douglas Bay horse section and the Upper Douglas cable section 
to £50,000, it is said that the liquidator would accept it. The cable 
section has been worked at a loss of about £2,000 a year, which will 
shortly be increased by a 5 per cent. royalty charge to the Douglas 
Town Council—to about £2,500. The horse section has been earn- 
ing a net protit of about £6,000 ; this will, however, be reduced by 
a royalty charge of 15 per cent. on the gross earnings, to about 
£4,200. On the basis of recent returns, it is computed that a loss 
of about £850 a year would be incurred by the Corporation if 
£50,000 were paid by them for the two sections named. 

It ia stated that a fresh offer has been received by the liquidator 
from an English company to take over the Douglas tramways if the 
Corporation of Douglas will agree to the use of electricity on the 
Bay section. The company also offer to light the promenades free if 
their proposal is agreed to. 


Keighley.—The Corporation has instructed. the borough 
engineer to prepare estimates for the permanent way between 
Ingrow and Utley and overhead equipment for the same, and to 
prepare a scheme for new tramway s in four other directions. 


London— Brighton Project.—The daily papers have 
been giving a good deal of attention to a scheme for running an 
electric line between London and Brighton with perfect safety at 
120 miles an hour, for 5s. and 3s. (first and third-class respectively) 
return. The length of line, according to surveys which have been 
made by Mr. F. H. Cheesewright, is 47 miles. A half-hourly 
‘service from early morning to half an hour after midnight is 
suggested. Multiple unit control for the trains, and two generating 
stations are among its features. 


London.—FuvLHBAx.—The Borough Council has dis- 
cussed the proposal to run electric trams from Putney Bridge, 
through Fulham and Hammersmith, to Harlesden. The L.C.C. 
asked whether the B.C. would consent to the scheme, and would 
contribute one-third of the cost—£30,867—of the necessary street 
widenings. An amendment to the effect that the cash should come 
from the capital account of the London County Council was lost. 
The Council decided to approve the scheme and contribute one- 
third of the cost of the street widenings. 

WANDSWORTH.—The Wandsworth B.C. has just been informed by 
the clerk to the L.C.C. that the Highways Committee is very 
anxious that clectric traction should be applied to the tramcars 
running from Clapham Common to Tooting at the earliest possible 
moment, and that the work will be commenced immediately after 
the re-assembling of the Council. Once the work is commenced it 


will be pushed forward as rapidly as possible until completion. 


Manchester.—The Tramways Committee is asking for 
power to construct several new lines of tramway in various streets 
of the city, and to authorise the Corporation to generate electrical 


energy on land belonging to this Committee at Queen’s Road, Cheat- 
ham, and Hyde Road, Ardwick. 


North Country.—The British Electric Traction Com- 
any are not allowing their scheme for a system of tramways from 
South Shields to Sunderland to rest dormant, and on October lst 
the Board of Trade will hold an inquiry at South Shields into that 
company's application. The scheme is being opposed by both the 


South Shields and the Sunderland Corporations. 'The former have 
running powers over a portion of the route proposed to be followed 
by the company, but they have never exercised their power. The 
opposition of Sunderland is principally to protect their interests, 
a8 their trams run to the very boundary where the company's system 
wil commence. It is interesting to note, however, that all the 
District and Parish Councils affected by the scheme are favourable 
toit. In connection with the British Electric Traction Company's 
scheme for a system of light railways running alongside the south 
bank of the River Tyne, another step has been taken. The company 
have already powers for the construction of it, and the company, the 
Durham County Council, and the South Shields Corporation have 
united for the construction of a bridge over the Don, a tributary of 
the Tyne, which was a necessary preliminary to the laying of the 
lines. The scheme of which this forms a part is à very large and 
comprehensive one, and the railway will reach from South Shields 
in the east to Ryton in the west, a distance of about 14 or 15 miles, 
and that through a very densely populated area. 


Portsmouth.—The Corporation electric tramways were 
inaugurated on Tuesday afternoon. The acquisition of the old tram- 
ways, the introduction of electric traction, and the development of 
the system will involve a total expenditure of upwards of £600,000. 
With a fast increasing population, and the largest municipal system 
in the South of England, it is fully anticipated that a satisfactory 
revenue will be realised. A power station has been erected at 
Fratton, the order for which was placed with Mr. J. W. Perkins, of 
Southsea, whose tender amounted to £9,500. At three o'clock a 
number of the members of the Town Council and other local bodies, 
with a good sprinkling of the fair sex, including the Mayoress (Mrs. 
A. L. Emanuel) and the ex-Mayoress (Mrs. H. R. Pink) assembled 
in the power station, and the Mayor (Alderman A. L. Emanuel, J.P.) 
asked Mrs. Corke, wife of Councillor J. H. Corke, J.P. (vice- 
chairman cf the Tramways Committee) to set the machinery in 
motion. This was speedily done amid the cheers of the company. 
The steam-raising plant comprises three boilers of the water-tube 
type. Three surface condensers have been provided, two of which 
are each capable of condensing, under ordinary working conditions, 
12,0001bs. of steam per hour, & smaller one being of a capacity 
sufficient to condense 6,000 lbs. of steam per hour. The cooling 
tower, which has been provided in conjunction with the plant, is in 
two sections, each of sufficient capacity for one large condenser. 
With an eye to probable requirements in a not distant future, pro- 
vision is made for adding a third section to the cooling tower. Thc 
generating machinery is entirely of British origin and manufacture. 
It comprises low speed horizontal engines, direct coupled to tram- 
way generators. The type of generator is that made by the English 
Electric Manufacturing Company, of Preston, and supplied by 
Messrs. Dick, Kerr & Co. The machinery having been started, the 
company were taken over the tramway line to North End, where 
they were transferred to eight gaily decorated electric cars. It had 
been arranged that Mrs. Kimber, wife of Councillor H. Kimber, 
J.P. (chairman of the Tramways Committee), should start the lead- 
ing car, and before this was done, she was presented with a drivers 
license and gold-embossed badge. The line of route from North 
End to Clarence Pier, Southsea, over which the electric cars passed, 
was thickly studded with spectators. A run was next made back to 
the Town Hall,and the occupants of the cars took tea with the 
Mayoress in the Maison de Ville. 

Mr. A. Rotter was appointed engineer and manager of the tram- 
ways in September, 1899, and was commissioned to draw up 
specifications and forms of tender; in the early autumn of last 
year contracts for the power-house plant, the permanent way and 
cables, as well as the cars, were entered into with Messrs. Dick, 
Kerr & Co., the overhead equipment contract being given to Mesars. 
Macartney, McElroy & Co. The power-house plant has cost about 
£30,000, the permanent way construction has involved an expendi- 
ture of over £200,000, and the cars have cost nearly £50,000. The 
system of traction is the overhead trolley ; while the gradients are 
infrequent and by no means severe, the curves are numerous, and the 
radii in many cases fairly small, the sharpest curve having à 
radius of 35 ft. The total route length is approximately 144 miles, 
there being 14 miles of double and interlacing track and half a mile 
of single. In a description of the works presented as a souvenir 
to each of the invited party it is stated :— The construction of the 
permanent way has probably constituted a record for such class of 
work. Actual work should have commenced on February 1Jth, but 
for the first fortnight work was out of the question on account of 
severe frost. Up to the present time 234 miles of track have been 
completed out of a total of 284, which gives a rate of construction 
of a little less than a mile of completed track per week. The 
method of suspending the trolley wire embraces span wires and 
brackets, a considerable portion of the work being carried out with 
single arm bracket poles. The trolley wire is placed centrally over 
the track and is double throughout. The trolley wire is supplied in 
sections not exceeding half a mile." f 

On Tuesday evening the Mayor entertained a representative 
company at dinner in the banqueting room at the Town Hall. 
“Succese to the Undertaking” was given by the Mayor, who 
expressed his belief that it had a successful future in store for 
it. Councillor H. Kimber, chairman of the Tramways Committee, 
responded. Toasts in honour of the two principal contractors were 
also proposed and suitably responded to. 


Spen Valley.—The Cleckheaton District Council has 


approved the plans of the British Electric Traction Company for 
the Cleckheaton section of the Spen Valley line. 


(Continued on page 519.) 
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GLASGOW INTERNATIONAL EXHIBITION, 


1901. 


XI. 
Messrs. MATHER AND PLATT, LIMITED. 


One of the largest and most comprehensive exhibits is that 
which has been organised by Messrs. Mather & Platt, 
Limited, of Salford Iron Works. The subjects chosen for 


SEMI-ÉNCLOsED Moro. 


illustration from the company's wide field of enterprise, range 
from the bleaching and washing of cotton goods to the 
filtration and purification of water, and from bacteria beds 
to steam dynamos and fire extinguishers. We must content 
ourselves, however, with a description of the features likely 
to be of special interest to our readers. The part of the 
stand shown in our general view is devoted mainly to steam 
and electrical appliances, of which the most prominent is 
one of the eight large generators destined for the Salford 
Corporation electricity works. We give a separate view of 


The armature weighs 25 tons, and the whole machine over 
50 tons. 


SINGLE-ACTING ENGINE AND OVERHONG DYNAMO. 


When used for traction the machines are compounded, 
working at a pressure of 525 volts; as shunt machines for 
lighting, they give the same output at 480 volts. They are 
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Part OF Messrs. MATHER & PLATT'S EXHIBIT. 


one of these, coupled to a Browett-Lindley engine. The 
output of the set is 775 KW., at 100 revolutions per minute. 


capable of standing an overload of 25 per cent. in either case 
for half an hour. The efficiency at full load is said to be 
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over 95 per cent., asthe result of actual tests, The armature 
is drum wound, with slotted core, and the field magnet, 
which is made of cast-steel, carries 10 poles bolted to the 
yoke. l The armature is 8 ft. 6 in. in diameter, and the shaft 
is 15 in. in diameter, with journals 14 in. diameter. The 


MANCHESTER 


135-KW. STEAM Dynamo. 


brushes are stationary from no load to 25 per cent. overload 
without sparking. 

Two complete steam dynamos are shown, of 135 and 
70 KW. output respectively. The larger of these, which we 
illustrate, consists of a multipolar dynamo, working at 210 
volts, coupled to a 250-H.P. open type vertical com- 
pound engine. The cylinders are 14 and 24 in. in diameter, 
with a stroke of 16 in.; the high 
pressure cylinder is provided with 
Meyer expansion gear, variable by 
hand while the engine is running. 
The governor acts on a throttle valve, 
maintaining the speed constant at 180 
or 190 revolutions per minute. The 
generator has a six-pole field, with 
aluminium spools. The yoke and 

oles are of steel, with solid pole 

shoes bolted on. The armature core 
is built up of steel discs, with 
ventilating spaces. The brush gear 
is neatly designed and very accessible, 
and vhe bearings are spherical seated, 
with ring lubrication. 

The smaller set runs at 230 revo- 
lutions per minute, and is fitted with 
Messrs. Mather & Platt's crankshaft 
governor, which acts directly on a 
balanced piston valve on the high 
pressure cylinder; it is stated that 
trials of this governor show a 
temporary variation of 3 per cent. 
from no load to full load, and a per- 
manent fall of less than 1 per cent. 
This machine is used for supplying 
power to the stand. 

A small steam dynamo, of 23 kw. 
output, is shown, in which, as may be . 
seen from our illustration, the dynamo is bolted 
direct to the frame of the engine, forming a very solid 
and compact combination. The outer bearing is carried 
on the magnet frame. The engine is of the simple vertical 
single-acting type, the cylinder being 17 in. in diameter, 
with a stroke of 7 in. The set runs at 450 revolutions per 


minute at 200 volts. A single-acting compound engine is 


also shown, carrying in a similar way a centrifugal pump. 

A highly interesting exhibit is a three-throw feed-water 
pump driven by an electro-motor. The rams are arranged 
radially round a shaft running at 100 revolutions per 

minute; the motor runs at a 
speed of 550 revolutions per minute, 
and is of the open type, having 
an output of 7j B. H.P. when supplied 
at 200 volts. The special feature of 
this pump is the fact that it is arranged 
so that the throw of the rams can 
be varied from 45 in. to zero, the 
maximum output being 2,500 gallons 
per hour against a pressure of 180 lbs. 
per sq. in. By means of a calibrated 
weir, the delivery can be gauged 
under different conditions, the pump 
being shown in operation ; the delivery 
pressure can also be varied for the 
purpose of demonstration. The 
plungers are driven from a crank- 
pin by connecting rods; the crank- 
pin is fixed eccentrically on a disc 
fitting into a recess in a toothed 
wheel, which engages with a pinion 
on the motor shaft. The rotation of 
this disc, to vary the length of stroke, 
is effected by means of gears in the 
hub of the wheel. 

The stroke is varied automatically 
by power to the desired value, which 
is adjusted by means of a regulator ; 
this is provided with an indicator 
showing the length of stroke. The 
regulator is only in action while the 
stroke is being changed, so that the wear 
is small ; and a failure of the regulating 
gear would merely mean the loss of the power of adjustment,as 
the running of the pump in no way depends upon it. The 


advantages of such a method of regulation over shunt and 


MATHER & PLATT 775-kw. DYNAMO AND BROWETT-LINDLEY ENGINE. 


series rheostats, and series-parallel devices, which are com- 
monly used for adjusting the delivery of electrically-driven 
feed pumps, are self-evident. 

The valve boxes are arranged so as to be removable, and 
the valves are readily accessible. 


A large high lift centrifugal pump, driven by an electro- 
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motor, forms one of the exbibits ; this is capable of deliver- 
ing 1,250 gallons per minute against a head of 95 ft., at a 
speed of 700 revolutions per minute. The pump is of the 
single-chamber type ; the water enters the revolving wheel 
axially, traverses the curved passages therein, and is dis- 
charged into guide passages leading into a whirlpool 
chamber. The motor 
is mounted on the 
same bedplate, and 
is of the open type, 
of 50 B. H.P., with a 
four-polefield. The 
combined efficiency 
of the set is said 
to be 62 per cent. 
One of our views 
shows the pump and 
motor complete. 

A somewhat 
similar set, with a 
delivery of 210 
gallons per minute 
against a head of 
70 ft, at 1,400 
revolutions per 
minute, is shown 
working. The 
motor has an out- 
put of 13 B.H.P. at 
200 volts, and is 
semi-enclosed, with 
four poles. 

Special attention has been paid by the company to the 
design of these centrifugal pumps, especially for high lifts; 
they are made with several chambers in series, where extreme 
heights are to be overcome, the height of delivery being pro- 
portional to the number of chambers. The rotor is designed 
with a view to obtaining the highest efficiency, and is made 
of gun-metal; the fixed blades are of cast-steel, and the 
body of the pump of cast-iron. "There is à water seal on the 
shaft, and the wheel is balanced, suction being taken from 
both sides, 


———— M — — — — 


ELECTRICAL CONVEYOR. 


A series of motors of various types forms part of the 
exhibit. These are mostly four- polar, and steel-clad. Where 
the motor is Wholly enclosed the shell is ribbed, so as to give 
as large a radiating surface as possible. Examples are shown 
Tanging from 4 to 40 1. P. The one which we illustrate is 
9! 4 B. k. v., running at 1,400 revolutions per minute. These 
motors are made with interchangeable parts, to stock. It is 


HIdE LIFT CENTRIFUGAL DPCMP. 


interesting to note that Messrs. Mather & Platt are using 
the metric system in their shops, and have met with no 
difficulty in its introduction. 

Various motor-driven pumps and other machinery are 
shown, in addition to those already mentioned. We illus- 
trate a handy electrical drill, which was described in the 
ELECTRICAL RE- 
VIEW some months 
ago. The spindle is 
geared by spiral 
gear with a ratio of 
9 to 1to the motor 
shaft, and is carried 
in such a way that 
holes can be drilled 
in any direction 
whatever; as the 
parts are balanced, 
it is easily adjusted 
to the desired 
position, and the 
drill is provided 
with a magnetic 
holding - down de- 
vice and a power 
feed. The drill 
can be used for 
holes up to 24 in. 
diameter, within a 
radius of 42 in. 

An electrical 
conveyor forms the 
subject of another figure ; this is especially intended 
for railway stations, for the conveyance of parcels 
from one platform to another. The two rails form 
the lead and return, and the traveller is provided 
with both lifting and traveling gear, which are 
under ready control. A similar apparatus has been 
adopted in one of the London electricity works 
for carrying coal from carts to the storage bunkers ; 
the operator can pick up a full skip, weighing 
16 cwt., convey it to the bunkers 120 yards away, 


PORTABLE ELECTRIC DRILL. 


and return before a second skip is filled. The apparatus 
has also been installed at the Victoria Station, Manchester 
and at York station. 

A model of the Archbutt - Deeley water -softening 
process, and a variety of feed-water filters, duplex pumps, 
&c., are shown, but cannot be described at ths 
time. 
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ON the conclusion of the demonstration 
of the Nernst lamp, the visitors proceeded 
to inspect the adjoining electricity works— 
the Schiffbauerdamm station, one of the 
earlier installations, and the Luisenstrasse 
station, which is practically an extension 
of the former. "These taken together 
form one of the six stations which supply 
Berlin with electric light and power; 
all these are the property of a single 
company, the Berliner Elektricitiits Werke, 
which was founded by the Allgemeine 
Elecktricitiits Gesellschaft (at that time 
known as the German Edison Company) 
in 1884, and which has grown to be one 
of the most important concerns of the 
kind in existence. The company con- 
cluded an agreement with the Municipality 
of Berlin, which provided for the purchase 
of the undertaking after a space of 10 


BERLIN: SWITCHBOARD GALLERY, LUISENSTRASSE. 


X. 
NUNC 


"uo 


ꝙ——  ——— — . — — — 


vol. 49. No. 1,44, Supremszn 27,1901.) THE ELECTRICAL REVIEW. 519 


years, and again at five-year intervals, and stipulated that 
10 per cent. of the profits should be paid to the city for the 
concession, as well as 25 per cent. of the surplus after a 
dividend of 6 per cent, had been paid to the shareholders. 
The supply was carried out on the direct, current three-wire 
system, at 110 volts. The demand rapidly increased, and it 
was found necessary to erect new stations from time to 
time; powers were also obtained in 1888 to increase the 
area supplied, and the tramways which were laid down in 
Berlin took their supply of energy from the company's 
generating stations, so that the aggregate capacity of the 
plant installed has now reached the enormous total of 
over 140,000 H.P. In December last, 8, 000 motors were 
connected to the system, with 400,000 glow lamps, and 16,000 
arca, The mains consist mostly of a closed network, fed at 
numerous points from the generating stations and from six 
sub-stations ; most of the stations generate direct current, 
but the two last erected —Oberspree and Moabit—generate 
current on the three-phase system at 6,000 volts, and 
transmit it to converting stations in the city. Some three- 
phase plant is also installed at the Schiffbauerdamm station 
for the purpose of assisting the Markgrafenstrasse station, 
which supplies power mainly to the tramways and cannot be 
extended to cope with the load. 

The Schiffbauerdamm station is equipped with 11 Stein- 
müller water-tube boilers and five engine sets. "Three of 
the latter each consist of a 1,000-u.P. Van den Kerchove 
engine, of the vertical compound Corliss type, running at 
70 revolutions per minute, and driving direct two dynamos, 
one at either end of the shaft. Each of these machines has 
an output of 364 Kw.—2,600 amperes at 140 volts. They 
are of the type once very popular on the Continent. 
having internal field magnets with a ring armature outside 
them, the outer bars of which serve for a commutator. The 
two remaining sets consist each of a 2,000-H.P. Görlitz 
engine with Collmann valve gear, direct coupled to two 
three-phase inductor alternators of 700 Kw. each at 
3,000 volts. | 

The Luisenstrasse station is remarkable for the arrange- 
ment of the boilers, which are placed on the top floor of the 
building. They are eight in number, of the Heine water- 
tube type, working at 200 lbs. per sq. in. Economisers and 
condensing apparatus are used, and the steam is superheated 
to about 300? C. Coal conveyors are provided to take the 
coal up to the boiler house floor. The station contains 
three generating sets; each of these consists of a Sulzer 
engine of the triple-expansion type, with two cranks and 
four cylinders, rated to give 3,000 H. P. at 85 revolutions 
per minute. Hach of these engines is coupled to two 
direct current dynamos. The latter are of the external field 
type, with 16 poles each, and are rated at 1,000 Kw. at 250 
—1280 volts. They are generally used for tramway working, 
coupled two in series. It is stated that with these sets the 
kw.-hour can be generated for au expenditure of only 
126 lbs. of steam, and 1'6 lbs. of coal! The station 
is equipped with two batteries for balancing the lighting 
circuits, of 140 cells each, of 2,600  ampere-hours' 
capacity when discharged in three hours, There is also a 
battery of 256 cells for the tramways, having a capacity of 
1,400 ampere-hours at a one-hour rate of discharge, These 
are charged by means of boosters, and other boosters are 
connected in series with the tramway feeders to regulate the 
pressure, 

Our illustrations show the steam dynamos and switch- 
board of the Luisenstrusse station, as well as one of the 
cable tunnels under the building, with the cables in 
position. í 


American Electrical Competition in India.—We 

ve over and over again used our influence in the 
columns of the ELECTRICAL Review to persuade British 
electrical engineers and promoters to turn their search lights 
direct on India, and to do their level best to keep pos- 
session of the market so far as possible. The urgent 
necessity for following this advice is emphasised by a 
sentence which appeared in the Financial News last week: 
—" [t is believed that a wealthy American syndicate will 
shortly approach the municipalities of all the large towns of 
India not provided with electric installations, with a view to 
remedying the deficiency." 


ELECTRIC TRACTION NOTES. 


LI 


(Continued from page 514.) 


Preston.—An inquiry was held on Tuesday at the 
Guildhall, Preston, by the Earl of Jersey and Colonel Boughey, 
Light Railway Commissioners, respecting applications by the 
Auxiliary and Light Railways and Tramways ett scot Limited, 
for orders to authorise the laying down of light railways from 
Lytham to Preston and from Preston to Horwich. After hearing 
certain evidence, the Commissioners decided that they could not go 
on with the hearing as they were not satisfied with the way in which 
the financial position had been put forward. 


Swadlincote,—Mr. C. H. Gadsby, of Westminster, has 
informed the U.D.C. that & syndicate is in course of formation 
which proposes to make application to the Light Railway Commis- 
sioners for an order to authorise the construction of electric tram- 
ways from Burton through Newhall, Swadlincote and Woodville, to 
Ashby, with a branch line through Gresley. A committee recom- 
mended the Council to approve of the principle of the scheme. 


The Underground.—Mr. Yerkes, interviewed by a daily 
press representative, says that unnecessary delay is likely to occur 
in connection with the electrical conversion question, through the 
attitude of the Metropolitan directors in requesting that no action 
shall be taken by the Board of Arbitration for a period of nearly 
two months—namely, till November 15th. cet 


Walton-on-the-Naze.—A young man (18) crossed the 
pier electric railway (third rail) to moor a boat to the pier one day 
last week, and was subsequently found lying across the rails. Those 
on the spot not being familiar with the means for rescuing him, 
were unable to render assistance for fear of shock. The unfortunate 
man struggled and fell between the rails head first into the sea, and 
death occurred, as the medical evidence showed, from drowning. A 
verdict of '" Accidental death” was returned. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—The Duily Telegraph New 
York correspondent says:—''The Commercial Pacific Cable Com- 
pany has been incorporated at Albany, with a capital of $100,000, 
to connect New York City with San Francisco by its own or other 
telegraph lines, and thence to run from California under the Pacilic 
Ocean to Hawaii, the Philippines, and other Pacific islands. ‘I'he 
directors are Messrs. John W. Mackay, Clarence Mackay, G. G. 
Ward, Albert Beck, William C. Cook, A. B. Chandler, Edward C. 
Platt, and George Clapperton. Mr. Mackay said to me to-day: 
‘The length of the cable will be about 8,500 miles. The first part 
will be laid from California to the Hawaiian Islands, 2,200 miles. 
It is expected that this portion will be completed and in operation 
in nine months.’ He says he believes that the entire line to the 
Philippines will be ready in two years. Mr. Mackay added that 
his applications to Government for landing rights in California, the 
Hawaiian Islands and the Philippines, were still pending; but, in 
view of the fact that the new company was willing to construct and 
lay the cable without asking for any subsidy or guarantee, he 
believed there would be no trouble as to the terms and conditions 
upon which the cable will be landed when it reaches the Philippines. 
It will connect with the present cable running to Japan, and with tlie 
cable running to China, thus establishing direct cable communica- 
tion between China and the United States. Mr. Mackay also in- 
formed me that the present telegraphic rates from the States to the 
Philippines, China and Japan would be reduced by this line from 


30 to 60 per cent." 


International Telephones.—4A financial contemporary 
says that the first international telephone connection of Italy will 
shortly be brought into operation by the completion of the line 
between Milan, Turin and Paris vid the Mont Cenis. The institu- 
tion of this service will a few months later be followed by the 
inauguration of a telephone line affording a means of communica- 
tion between Milan and Zurich, there only now remaining to be 
constructed the section between Como and Chiasso on the Swiss 
frontier. By the establishment of these lines Italy will be placed 
in telephonic communication with London by way of the Paris 
system and with Berlin through the Zurich line. It is, however, 
believed that negotiations are on the point of being entered into 
with a view to the erection of a direct telephone line between 
Milan and Berlin, whilst many improvements in the inland tele- 
phone and telegraph service are projected by the Italian Govern- 


ment. 


National Telephone Company v. Richards. — On 
Thursday last week at the Wolverhampton County Court, before 
Judge Howland Roberts, an action interesting to telephone users 
was heard, in which the manager of the Wolverhampton branch of 
the National Telephone Company sued Mr. Wm. Richards, of the 
Empire Cycle Works, Wolverhampton, for the recovery of £18, two 
years’ rental for the use of the telephone. Mr. S. R. Rhodes, 
solicitor, in stating the case for the plaintiff company, said the 
defendant had entered into an agreement with the company, dated 
February 26th, 1896, to supply him with telephonic communication 
for a term of four years at the annual rental of £9, each year's rent 
to be paid in advance. Although the written agreement was only 
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for four years, it was in reality a continuing agreement until ter- 
minated by six months’ notice on either side. Clause 7 of the com- 
pany's regulations provided that if the aunual rental at any time 
became iu arrear for the period of one calendar month, or a sub- 
scriber became bankrupt (or for other causes therein stated), the 
company might terminate the agreement at any time by giviug 
notice in writing. Another clause in the agreement states: —“ The 
company reserve to themselves the right, without prejudice to any 
of the other clauses of the agreement, to disconnect any subscriber 
whose rent is in arrear.” In June, 1900, the advance rent due in 
February not having been paid by the defendant, the company, in 
accordance with their rights under the terms of agreement, discon- 
nected defendant’s telephone. But this did not, contended Mr. 
Rhodes, exonerate defendant from the continuing rent, he not 
having given the six months' notice required to cease his connec- 
tion. The company, therefore, claimed from him two vearsa’ reutal 
from February 26th, 1900, to February 26th, 1902. Mr. Haslam, 
who represented the defendant, said his defence was that his client, 
having been disconnected by the telephone company on June 19th, 
1900, became no longer liable for the rent. He held that the 
agreement with the company, as interpreted by Mr. Rhodes, as a 
continuing agreement would not hold good. The agreement itself 
was in writing and was for a period of four years only, dating from 
June, 1896, when the telephonic connection first commenced, to 
June, 1900. For the company to terminate the connection, and then 
to claim a continuing rental for the subsequent two years, was, he 
contended, a most arbitrary proceeding. The Judge gave his 
decision in favour of the company for one year’s rental only, hold- 
ing that the company, having terminated the agreement by discon- 
necting the supply, were only entitled to the rent for the current 
year in which such disconnection took place. At the same time he 
expressed his willingness to grant a case for appeal on the point as 


to whether the company were entitled to claim rental for the second 
year. 


Southport Telephones,—4A report on municipal tele- 
phones has been adopted by thé T.C. The sub-committee after 
visiting Glasgow, Tunbridge Wells and Guernsey suggest a 
municipal telephone exchange for Southport at a subscription of 
£6 per annum, and at an estimated capital expenditure of £10,705. 


With 450 subscribers it is thought that on these terms there would 
be a profit of £130. 


Telegraphic Interruptions and Repairs :— 


CABLES, 


INTERRUPTED, REPAIRED. 
Latakia-Cyprus .. ats is i - .. June 20, 1899 
Para-Maranham RR "" iy de .. March 1, 1900 .. 
Cadiz-Teneritfe .. eee 


Bissao-Bolama .. 
Curacao-Coro . 
. Gibraltar-Tangier 


s» x ss .. Aug. 6, 1901 
os m es .. Aug. 16, 1901 

E T s a .. Sept. 5, 1901 
ats 355 së aie .. Sept. 13, 1901 


LANDLINES :— 
“ Fia Hanekin" on Persian territory .. .. Feb. 24, 1990 
Pekin-Kalgan ES dos g . June 14, 1900 


Maimatchin-Kalgan Pe T és .. June 30, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 
» towns of Venezuela .. Oct. 81, 1900 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Boulder City.—November 231d. The Council invite 
tenders from manufacturers for the construction of a tramways 
system, plans and specifications of which are to be secn at the office 


of the Agent-General, London. See “Official Notices " September 
20th. 


Blackpool.—October 21st. "Tramway poles, cables, 


overhead work, electric car cquipment, &., for the Corporation. 
Sce “Offcial Notices“ to-day. 


Bray.—October 3rd. "Twelve months electrical supplies. 


for the electric light works. See “Oficial Notices“ September 13th. 


Colne.—September 28th. Wiring the Town Hall and 
Market Hall. Corporation. See Official. Notices“ September 20th. 


Doneaster.—September 27th. Tenders for a 220-Kw. 


high speed steam dynamo, piping, valves, &c. See Official 
Notices " September 13th. 


France.—October 1st. The French Post and Telegraph 
Authorities in Paris are inviting tenders for the supply of a multiple 
telephone table for the telephone exchange at Lille. Particulars 
may be obtained from, and tenders are to be sent to, Le Sous- 


Secretariat d'Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


Franee,—The Prefect of the ITaute Garonne is open to 
offers from would-be concessionnaires for the construction of the 
following lines to be worked electrically ; from Saint (iaudenes to 
Aspet; vi? Pointis-Inard ; the valley of the Azize; from Toulouse 
to Saint Sulpice to Lezat; from Toulouse to Castres via Lanta and 
Caraman, and from Caraman to Revel. Intending concessionnaires 
should follow asnearly as possible the plansthat havealready been 
prepared. 

Greenwich.—October 10th. Installation for lighting 


the new Children's Homes for the Guardians. See Official Notices 
September Oth. 


Haekney.—October 7th. The electric lighting of the 


Hackney Workmen’s Club, 27, Haggerston Ruad. Can be viewed 


11 a. m. to 3 pm. W.MeNiell, secretary. 


Huddersfield.— September 30th. One set of 600-Kw. 
alternating current generating plant for the electricity works. 
“ Official Notices " September 13th. . 

Huddersfield.— October 12th. Six car bodies, trucks 
and equipments. Corporation. See “Official Notices" September 
20th. 

Hull.—September 27th. Two steam dynamos, arc and 
incandescent wiring for the destructor, sanitary departments, &e. 
Corporation. See Official Notices“ September 20th. 

Kirkealdy.— October 14th. Main switchboard. Cor- 
poration. Sce Official Notices“ September 20th. | 

Leeds.—October 8th. Main switchboard to deal with 
output of three 1,500-kw. two-phase alternators. See Official 
Notices" September 13th. 

Leeds.—October 15th. Fifty electric tramcars. Deposit 
10 guineas to T. Hewson, City Engineer, bIunicipal Buildings, or 
Hopkinson & Talbot. 

Manchester,— October 2nd. Ampere-hour and watt- 
hour meters for the Electricity Committee. See Official Notices" 
September 20th. 


Manchester.—October 9th. Tenders for cables for 
Electricity Committee :— 


See 


(a) Three-core three-phase high tension feeders, approximate length 74 
miles; % Traction feeders, approximate length 7 miles; (o Lighting feeders, 
approximate length 34 miles; (d) Distributors, approximate length 338 miles; 
(% Potential wires, approximate length 11! miles; (f) Arc lighting cables, 
approximate length 154 miles; (y) Telephone cables, approximate length 3} 
miles. Total 147, miles. s 

Specifications and drawings may be inspected (but not obtained) 
at the oflices of the Chief Engineer, Dickinson Street. See Official 


Notices " to-dav. 

Newport (Mon.).— October 21st. Coal handling 
winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car, repair shop equipment, and steel 
chimney shaft for the tramways and power supply undertaking. 


See “ Official Notices“ September 20th. 


Poplar.—October 1st. Electric lighting of four public 
libraries. See '' Official Notices " September 13th. 


Rochdale.—October 2nd. The Electricity Committee 
wants tenders for fecder and distributor cables. See Official 
Notices " September 13th. 

Shettield.—September 30th. Boilers, motors, fans, iron 
chimneys, &c., for the electricity department. See Official 
Notices " September 6th. 

Stepney.—October 17th. Arc lamp columns, lamps, 
fittings, switchboard, for Council's electricity works. See Official 
Notices“ to-day. 

Waketield.—October 15th. One 550-. H. p. high speed 


engine and one 400-Kw. two-phase alternator. See “Oficial 
Notices” to-day. 


Willesden.—Economisers, boilers, piping and pumps, 


steam dynamos, battery, wiring, &c., for electricity works for the 
Willesden Infirmary. See "Oficial Notices September 6th. 


CLOSED. 


Brighton.— The Pavilion Committee received tenders as 


follows for electric lighting work in a portion of the Royal 
Pavilion:— 


G. Hignett & Co., Brighton (accepted) = . . 4309 15 0 
H. J. Galliers, Brighton . D i3 .. 860 0 0 
J. F. Phillips & Sons, Brighton. ste . . 840 0 0 
M. A. Fileman, Brighton T .. a. 89 0 0 
C. Hawkes & Walton, Brighton .. T i .. 8919 6 
Reed & Sons, Brighton . e : .. 48510 0 


Cleckheaton.—The U.D.C. has accepted the following 
tenders: The Jolinson-Lundell Electric Traction Company, Limited, 
for the supply and erection of three steam engines and three elec- 
tric gencrators; the Electrical Power Storage Company, Limited, 
accumulators for electric lighting ; the British Insulated Wire Com- 
pany, Limited, electric cables; the Phœnix Dynamo Manufacturing 
Company, balancer and booster sets; Messrs. Dorman & Smith, 
switchboards; Messrs. Meldrum Bros., Limited, two 2-grate 
Regenerator "Simplex" refuse destructor furnaces; and Messrs. 
James Spencer & Co., travelling crane. After considering the 
tenders for boilers, economisers, condenser and pumps, if was 
resolved that further tenders be invited for the supply of each 
separately, 

Deptford.—The Borough Council have accepted the 


tender of the Hart Accumulator Company to crect at the local 
baths 45 of their standard lighting type cclls at £112. 


Lancaster,— The Electricity Committee has accepted the 


tender of Messrs. Sharp & Co., of Phoenix Foundry, Lancaster, for 
condensing plant costing £1,410. 


ar 
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Bournemouth. — The Town Council at their meeting on 
19th inst., on the advice of Messrs. Lacey, Clirehugh & Sillar, 
accepted tenders for various works on the new tramway system for 


the town. 

Contract No. 3.— Section A, boilers, mechanical stokers and 
fittings; B, superheaters; C, economisers; D, feed pipes, pumps, 
tanks, meters, &c.; E, steam and exhaust pipes, condenser pipes, 
valves and accessories. 


Section. J. Thompson. Fraser & Son. Tinkers. Yates& Thom. Danks & Co. 
i (accepted.) 


A 475, 000 44,072 44, 860 £4,061 £3,610 
B 1,750 1,400 1,452 1,465 1,415 
C 1,500 844 801 812 835 
D 2,750 1,784 2,320 1,772 1,255 
E 7,000 5,285 3,840 3.767 2,285 

£18,000 £13,339 £12,798 £11,877 £9,400 


Babcock & Wilcox tender incomplete. 
WATER COOLER. 


W. Watson nn 43,570 
The Wheeler Condenser Company .. vs " ss T ni 


Messrs. Doherty & Donat an s ea e NT "m 
Klein Engineering Co., £850—Cooling surface 106,000 sq. ft. (accepted) 
Couper Schwarz, 4779 —Cooliog surface 26,000 sq. ft. 

A. Koppel, £750—Cooling surface 36, 482 sq. ft. 


The engineers reported as follows :— 


You will note that the cooling surface proposed by the Klein Engineering Co. 
is 106,000 sq. ft., whereas the cooling surfaces proposed by Couper Schwarz, and 
by A. Koppel, are only 26,000 sq. ft., and 86,432 sq. ft. respectively. The proper 
cooling of the water depends to a very great extent upon the cooling surface, 
and having regard to this fact, we would recommend the acceptance of the 
tender from the Klein Engineering Company, although such tender is slightly 
in excess of those from Couper Schwarz and A. Koppel. 


TRAVELLING CRANE. 


Messrs, H. Morris & Bastert .. ns Vs T s ix £1,450 
» Carrick & Ritchie (accepted) vi gs 2t sä 865 
Chatteris Engineering Works 75 ee " T vs 863 
Messrs. J. Spencer & Co. - T nz - 5 8 350 
J. Carrick & Son ws we ik "T Is m 326 


„ J. Hitchen & Sons $ -: ds e - ex 285 

A, steel grooved girder rails, &c. ; B, permanent way construction 
and rail bonding; C, wood block, tar macadam and granite sett 
paving. 


A B C Total, 
£ s.d. £ msg. d. £ 8. d. £ s.d. 
Wm. Griffiths & Co. 18,60 2 3 87,546 13 11 37,480 185 93.837 14 7 
Deduction 332 16 6 
93,514 18 1 


White & Co. (accepted).. 16,743 0 0 20, 687 15 9 48,290 76 93,721 8 8 


Deduction 100 0 0 
93,621 3 3 

Dick, Ker. & Co. .. 16,287 16 4 43,682 15 7 52,143 17 7 112,264 9 6 
Addition 1,124 10 3 
113,183 19 9 


— 


W. M. Mu- phy .. 21,802 0 0 53,610 0 0 49,511 0 0 124,953 0 0 
Deduction 3,153 0 0 


121,500 0 0 


E. Nuttall .. ate .. 15,191 11 3 42,507 17 10 42,056 20 99,758 11 1 
No deduction 55 


Macartney, McElroy & Co. 17,083 18 5 38,524 5 9 39,627 114 95,235 10 6 
1 


Addition 2,805 9 
98,040 19 7 
B. Coolee & Co. .. .. 20,645 15 0 42,005 6 7 44,148 18 5 106,500 0 0 
Addition 1,500 0 0 
108,900 0 0 
Geo. La ..  ..  .. 29,86 9 0 53,710 16 4 52,440 7 6 128,987 12 10 
Addition ` , 8,081 18 6 
132,009 11 0 


A, steel grooved girder rails, &.; B, conduit, permanent way con- 
struction, and rail bonding, &c.; C, ploughs aud carry ing attach- 
ment to cars; D, wood block, tar macadam, and granite sett paving. 


A B C D Total. 
, £ s.d. £ s.d. £ sd £ B. d. £ s.d. 
White & Co. .. 4,055 86 26,931 34 2,000 00 25,630 8 0 5861700 
(accepted) 
Deduct d 465 0 0 


58,152 0 0 


Dick, Kerr & Co. 4,206 15 0 80,00 0 0 2,525 00 26,925 10 0 63,057 5 0 
No deduction, ` 

Griffith S . . . 2595 00 41,29 00 250 00 16,171 0 0 60,30600 
No deduction. 

Britith Thomson- 4,570 0 0 81,175 00 2,376 00 99,618 0 0 67,709 0 0 

Houston 


No deduction. 


British Westing- 8,093 20 27,493 124 44113 6 28,084 15 11 69,1164 5 . 


house 
No deduction. 


Malifax.— The tender of Messrs. N. Nunns & Co. has 
mon accepted for the installation of the electric light throughout 
he new school erecting in Battinson Road by the Halifax School 


Board. The amount of the tender is £284 12s. 6d. Another. 


80 15 tender will shortly be in the market at Halifax, the School 
ety having this week accepted plans for a new infant school, to 
ing ibaa at Haugh Shaw, in which the electric light has to be 


Heckmondwike.—The D.C. has accepted the tender of 


beock & Wilcox for an additi 1 
e BONAR, PIPETA KO TOF e 


Southend-on-Sea. —The T.C. have accepted the tender 
of Callender's Cable and Construction Company, at £11,891, for the 
laying of the cables and other work in connection with the electric 


lighting scheme. 


NOTES. 


Obituary.—We referred very briefly last week to the 
death of Mr. Goolden. The following notes amplifying our 
previous comments will be of interest both to those who 
knew him personally and to those who merely remember 
him by name as one of our early workers in electrical engi- 
neering. Walter Thomas Goolden was born in 1848, his 
father being a medical man. After leaving school he went 
to Magdalen College, Oxford, became science scholar at 
Merton College in 1867, and took a first class degree in 
Natural Science in 1871. He seems at one time to have 
contemplated going into the medical profession, and studied 
medicine, and his knowledge in this direction often proved 
unexpectedly useful, but ultimately he took up scholastic 
work, and was at one time master at Tonbridge School. At 
the time,of the Fisheries Exhibition he became much 
interested in the developments of electric lighting, and 
joined Mr. Henry Edmunds to form the firm of Edmunds 
and Goolden ; a factory was established in Halifax to 
develop the Hochhausen system of arc lighting. Out 
of this grew the developments in incandescent lighting 
machines, and when after a time Mr. Edmunds retired 
from the business, Mr. Goolden was joined by 
Mr. A. P. Trotter, and the firm became Goolden 
and Trotter. Mr. Goolden lived in London, and Mr. 
Trotter had charge of the technical side of the business in 
Halifax. During these years the industry was developing 
rapidly, and the firm of Goolden & Trotter was recognised: 
as being well to the front. When Mr. Trotter retired from 
the business to take up the more scientific side of elec- 
trical engineering, Mr. Goolden took into partnership 
Mr. Llewellyn B. Atkinson, and in 1888, the factory in 
Halifax having become too small for the growing business, 
a move was made to London, and the Woodfield works were 
equipped. Hither also was moved the electrical instrument 
business which Mr. Goolden had started in London in charge 
of Mr. S. Evershed. In 1893, the works having again 
become too small for the growing business, Mr. Goolden’s 
firm amalgamated with the firm of Easton & Anderson under 
the title of Easton, Anderson & Goolden, Limited, and Mr. 
Goolden became a director. In 1895 Mr. Goolden took 
the management of the North of England business 
of this company, and also became managing director 
of the Electrical Coal Cutting Company, in which 
capacity he devoted much attention and time to 
the problems of coal mining by machinery. In 1898 
Mr. Goolden ceased to be a director of Messrs, 
Easton, Anderson & Goolden, Limited, and practised as a 
consultant, his experience in electric mining work in par- 
ticular being considerably sought after. He also became 
managing director of the Typewriting Telegraph Corporation. 
He had always retaincd to some extent his touch with 
educational matters, and was for some years examiner to the 
'ivil Service Commission in science subjects, and assistant 
examiner in Natural Philosophy to the London University ; 
he was also one of the science examiners to the Science 
and Art Department of South Kensington. Mr. Goolden 
was of a somewhat retiring nature, and for this reason took 
little active part in the proceedings of the Institution of 
Electrical Engineers, of which he was a member, and at one 
time a member of Council. About two years ago he met 
with an accident in getting into an omnibus, and was laid 
up for some time ; this seemed to affect his general health, 
and it was observed by his friends that he never seemed go 
well afterwards. A year ago he began to have heart trouble, 
and although it was hoped that rest would relieve him, it 
was nob so; on September 16th, at the early age of 52, 
he died at Cookham at the residence of his sister, and was 
interred at Boyne Hill Churchyard, Maidenhead. There 
is no doubt that the anxious work in which he had been 
engaged for many years in pioneering the early development 


522 | THE ELECTRICAL REVIEW. (Vol. 49. No. 1, 244, Surrauemr 27, 1901 


of electrical engineering, when the uncertainties arising from 
want of experience in each new development undertaken 
were much greater than now exist, had done much to lead 
towards so early a close to his life. He was endeared to all 
who knew and worked with him by his genial manner and 
genuine kindness, being ever ready to give the credit of suc- 
cessful work in which he shared to his colleagues, and by his 
death electrical engineering loses a man and a name which 
had done much to make it what it is to-day. 

The loss of the torpedo destroyer Cobra last week resulted 
in the drowning of Mr. Alfred Bryans, a native of Sunder- 
land, who had been employed by Messrs, Parsons as an elec- 
trician for some considerable time, and who was highly 
esteemed by them. When H. M. S. Viper, which was wrecked 
a few months ago, was sent-from the Tyne to Portsmouth, 
Mr. Bryans went round with her to superintend the dynamos 
until the vessel was taken over by the Admiralty. On his 
return he was sent by Messrs. Parsons to Stockport in charge 
of the dynamos of the new electric car system there, and he 
had only returned thence when he was ordered to accompany 
the Cobra to Portsmouth again in charge of the dynamos. 
Mr. Bryans, who was a promising young man, was highly 
trusted by his employers, and esteemed by his colleagues. 
One of his brothers is an electrician in London. 


Continuous Current Dynamos.—lIn the article on this 
subject, contributed by Mr. Claude W. Hill to our last 
number, reference was made on p. 463 to a curve which 


$: 


—- MATERIAL 


WATTS PER REV, 


Mr. Hill had found very useful in estimating the cost of 
new machines forming part of u series. This curve was 


. accidentally confused with one of the figures given in Mr. 


Mavor's paper ; the correct curve is given herewith. 


Walthamstow Electricity Works.—On Friday last, 
20th inst., the electricity works, which have been put down 


. by the Walthamstow District Council to the plans of Mr. J. 


Enright, were inaugurated with the usual ceremony, this 
being performed by Mr. Councillor Friend, the chairman of 
the Lighting Committee. The buildings were erected by 
the Council’s own workmen, and the plant and machinery 
contract was given to Messrs. Frank Suter & Co., Limited. 
The station is gas driven, a Dowson gas producer plant sup- 
plying gas for driving three Westinghouse gas engines of 
the three-crank type, each of about 100 B. H.. The Helios 
dynamos are direct coupled, and there is a battery of Tudor 
cells, boosters, and a balancer. The mains were supplied and 
laid by Henley’s Company, and for the street lighting, which 
consists of 63 arcs, with midnight incandescents, Messrs. 
Oliver & Co., Limited, were responsible. Glow lamps will 
soon replace the gas jets in the side streets. Mr. F. A. Wil- 
kinson is the resident electrical engineer. 


The Italian Electro-Technical Association.—The 
annual general meeting of the Associazione Elettrotecnica 
Italiana (Italian Electro-Technical Association) will be held 
in Rome from October 12th to 15th. The morning of 
Saturday, October 12th, will be devoted to business, and in 
the afternoon the following papers will be read :—** On the 
Construction of Permanent Magnets,” by Prof. Moise Ascoli; 
“The Claims to the Priority of Invention of the Meucci 


Telephone," by Prof. Angelo Banti; and ** Electric Accu- 
mulators" by Ing. Gustavo Dossmann. On Sunday, 
October 13th, the first business will be the presenta- 
tion of the report of the Commission on the Sacchi- 
Strazza premium competition, after which a number 
of papers wil be read, as follows: —“ Electro-Magnetic 
Units, by Ing. Giovanni Giorgi; “ Electric Traction 


on Navigable Canals in Italy,” by Ing. Ernesto Fumero; ` 


“The Inductive Effect of High Tension Conductors on 
Telephone Lines and the Means of Obviating the Same,” by 
Ing. Angelo Silva; and “ The Electro-Thermic Industry,” 
by Prof. Ferdinando Lori. The projected ** Regulations for 
Safety in Electrical Plants," brought forward a year ago, 
will then be discussed and voted upon. Monday, October 
14th, will be devoted to a visit to Tivoli, near Rome, where 
the plant of the Società Anglo-Romano per l'Illuminazione, 
Prof. Garuti’s plant for the electrolysis of water, and the 
old Gaulard & Gibbs Tivoli lighting plant will be inspected. 
On Tuesday, October 15th, the Cerchi and Porta Pia central 
clectric lighting stations, and the chief telegraph and tele- 
phone offices in Rome, will be visited, while on Wednesday, 
October 16th, an excursion will be made to Terni, where the 
members will inspect the large steel works and other indus- 
trial establishments. The Italian Ministry of Marine is 
arranging to shortly make some experiments with wireless 
telegraphy, and if these take place during the week of the 
meeting, an excursion will be organised ‘in order that the 
members of the Association may be present at the trials, 


British Electric Works Company, Limited. — 
Following the recent action brought by Mr. Walter Glynn, 
against the directors of the British Electrical Works Com- 
pany, Limited, and the decision given against the directors 
in the action, negotiations were opened on behalf of the 
directors with other shareholders, who were likely to make 
claims under the decision. A meeting of shareholders of the 
company was held at Liverpool last week, at which the 
results of the negotiations were made known. It was 
announced that the directors had agreed that all the original 
allotters of shares in the company who held shares at the 
date of the liquidation should be paid in full, in respect of 
such shares. Payment would be made by instalments. The 
scheme was approved of by the meeting, and Messrs. Walter 
Glynn and L. S. Cohen were appointed trustees for the 
shareholders. The arrangement will prevent the further 
anticipated litigation, and will be satisfactory to the original 
shareholders of the company, as under it they will receive 
back 20s. in the pound for money invested on the faith of 
the prospectus, 

Correction.—In our article on Farnworth last week, an 
unfortunate error occurred in connection with the boiler 
feed pumps. These were, in fact, supplied by Messrs. J. P. 
Hall & Sons, Limited, of Peterborough ; they are of the 
„Hall“ patent vertical compound direct-acting type, and 
are in duplicate. Each pump is capable of delivering 2,000 
gallons of water per hour, against the boiler pressure, at a 
piston speed of 30ft. per minute. These pumps, it seems, 
judging by the contracts recently placed, have found con- 
siderable favour amongst station engineers, in the short time 
since their manufacture was commenced. 


Shock Fatality.—Mr. A. S. Fildes, the foreman of the 
Bangkok branch of Messrs. Howarth, Erskine & Co., 
Limited, was recently killed by electric shock, while 


superintending certain operations in connection with the 
electric tramway system. 


Glasgow Subway and Electricity.—Someone has 
been advocating cheaper fares for the Glasgow District 
Subway, but it seems that, until electricity is employed there 
is very little likelihood of this being possible. Other remarks 


also indicate that electric traction may come before long. 


Glasgow Exhibition.—A total attendance of 171,960 
was registered on 23rd inst., being 35,000 more than the 
previous record, All the main buildings are now illuminated 
in the evening with electricity. 


AEE E PS I ES EG SIS Eo SE OTOP ID ETRE OTN d 


Vol. 49. No. 1,244, Seprempmr 27, 1901.) THE ELECTRICAL REVIEW. 


523 


Personal.—We learn that Messrs. William McLean and 
Co., of Melbourne, are sending their manager, Mr. O. L. 
Remington, on a tour of inspection of the electrical and 
manufacturing industries of Europe and America. They 
are taking this action because of the impetus that is ex- 
pected to be given to Australian trade and enterprise in 
general as a result of the abolition of the interstate customs 
tariffs, &c., and with a view to adding to their already 
large line of specialities, such other manufactures as may 
commend themselves to Mr. Remington. For the information 
of those who may wish to place themselves in communica- 
tion with that gent'eman, we may add that his head-quarters, 
while in this country, will be Hotel St. James, London, 
where he arrives about October 5th. 

Mr. Norman A. Thompson, A.I.E.E., has resigned the 
secretaryship of the Tramways and Light Railways Asso- 
ciation to take up an appointment with the Allgemeine 
Electric Company, 25, Victoria Street, S.W., as commercial 
electrical engineer. Mr. Thompson is proceeding to Berlin, 
where, we understand, he will remain for two or three 
months with the Allgemeine Elektricitiits Gesellschaft. His 
place as secretary to the Tramways and Light Railways 
Association is taken by Mr. Cyril E. Browne, M.A. 

Mr. C. Hutchinson, late of Belliss & Morcom, Limited, 
has been appointed assistant electrical engineer at Barnes by 
the U.D.C. 

Mr. Walter Vaux, who, since 1882, has been manager of 
‘the Bradford Tramways and Omnibus Company’s steam and 
horse-car services, has been appointed general manager to the 
South Lancashire Electric Tramways Company. 

Mr. F. C. Armstrong, of Dick, Kerr & Co., has just been 
for a fortnight’s visit in the States. 

Prof. Sidney H. Short is going on a trip to America during 
October. - 

Mr. E. S. Haslam, the departing mains superintendent of 
the Hastings Corporation electric light works, was on 
Wednesday last week presented with a dressing bag and an 
illuminated address on the occasion of his leaving to join 
the staff of Messrs. Preece & Cardew. Mr. Dudding made 
the presentation, on behalf of the staff and employés. 

Last Friday Mr. H. W. W. Dix, assistant chief draughts- 


man to Messrs. Crompton & Co., Limited, Chelmsford, was 


presented with an oak stationery cabinet and dressing bag, 
together with a framed illuminated address signed by 
members of the technical staff and others, expressive of their 
appreciation and respect. Mr. Dix has been connected with 
Messrs. Crompton & Co., Limited, for the past nine years. 

The Finchley U.D.C. has appointed Mr. E. Calvert, of 
Buxton, as resident electrical engineer, at a salary of £300 
per annum. | 


Electric Shock Fatalities,—The Liverpool Mercury 
says that on- Tuesday William Moore, a man employed at 
Exhall Colliery, Warwickshire, was killed by electric shock 
while roof repairing. A heavy steel bar broke the guard 
protecting the electric wires. 

On Tuesday last week, while painting the electric tram- 
way standards at Ayr, a man named Connor came into 
contact with the overhead wire and fell to the ground. He 
was picked up unconscious and conveyed to the hospital. 


An Automobile Smash.—In the Times of Wednesday 
we find a report of a serious automobile accident which 
occurred at Valkenburg on the occasion of the Dutch army 
manœuvres. The casualty list of foreien-officers who rode 
in this ranaway and restive beast is distressingly lengthy 
and detailed, and the only consoling feature about the 
affair is that the British Military Attaché escaped unhurt. 
The reason of his escape is quite simple, for he had chosen 
horseback in preference to the automobile. This affair 
Reems to give some support to the recent suggestion that 
there should be specially constructed roads for motorcars in 
the future, instead of putting down so many tramways ! 


Appointments Vacant.—A chief assistant engineer is 
wanted for the Wimbledon electricity works, at £150, rising 
to £200; an enginecr-in-charge at £150, and an assistant 
engineer at £120 for Poplar electricity works, A shift engi- 
neer is required at Blackburn. 


Finsbury Technical College.—The Winter Session of 
the Technical College, Finsbury, begins on Monday next, 
the 30th inst. Prof. Silvanus Thompson will lecture on 
Mondays on the “Design of Generators and Motors.” 
On Wednesdays the lectures by Prof. Thompson or by 
Mr. Verity will deal with  ** Electro- Magnetism and 
Electric Measurement." A special course of six lectures on 
* Insulation " will be delivered on "Thursdays, commencing 
Octoher 10th, by Mr. Mervyn O'Gorman. 


Late Correspondence.—A letter from Mr. H. Leitner 
in regard to Mr. R. Kennedy’s article in our September 13th 
issue, and a letter by C. E. D." on * Coal Consumption,“ 
have come to hand too late for insertion this week. We shall 
publish them in our next issue. 


Electricity in Warships.— The Daily Telegraph reports 
that the extension in the use of electricity in his Majesty's 
warships in place of steam for subsidiary purposes is to be 
made the subject of a series of experimental tests in 
November. | 


Society Notice,—The Civil and Mechanical Engineers’ 
Society will during the coming session meet at St. Ermin’s 
Hotel, Caxton Street, Westminster. The first meeting is to 
be held next Thursday, October 3rd, when the president, 
Prof. R. H. Smith, will deliver an address on “ Factors of 
Safety.“ 


Mishaps.— One of the locomotives jumped the crossing 
points at Shepherd’s Bush on Wednesday morning, and 
the service was thrown out for a considerable time in con- 
sequence. A breakdown of a trolley wire on the L.U. 
tramways in Acton Lane also occurred the same morning 
and temporarily suspended the service, 


London Electrical Contractors’ Association.—The 
first general meeting of the above Association was held at 
Anderton’s Hotel, Fleet Street, on Thursday, September 26th, 
ab 9 p.m. 


Isle of Man.—As we go to press we learn that the 
liquidator has accepted the offer of £50,000 from the 
Douglas Corporation for the horse and cable sections, which 
will be electrified at a cost of £105,000. Sir Jas. Geli, 
Chancery. Judge, on Wednesday authorised the sale. 


—Ó——ÓÓÓÓmÉ | 
NEW COMPANY REGISTERED. 


Ilfracombe Electric Light and Power Company. 
Limited (71,378).—This company was registered on September 16th, 
with a capital of £15,000 in £5 shares, to carry on the business of 
electrical engineers, electricians, practical engineers, contractors, 
manufacturers of electrical apparatus, producers of light, heat, 
sound and power by electricity, galvanism or magnetism, &c. The 
first subscribers (each with one share) are: F. E. Gripper, Broad 
Sanctuary Chambers, Westminster, engineers; A. Anderson, 11, 
Grandison Road, S. W., engineer; H. J. Read, Greenfield, Liverpool 
Road, St. Albans, electrical engineer; F. Payton, 71, Page Street, 
Westminster, S. W., secretary; G. F. Barrow, 45, Munster Square, 
Regent's Park, N. W., clerk; H. J, Stewart, 180, Shirland Road, 
Paddington, W., clerk ; and L. A. Hard, Broad Sanctuary Chambers, 
Westminster, electrical engineer. No iuitial public issue. The 
number of directors is not to be less than three nor more than 


. seven; the subscribers are to appoint the firat; qualification, 20 


Shares; remuneration as fixed by the company. Registered office, 
Broad Sanctuary Chambers, Westminster, S. W. 


„ —. ee 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Globe Telegraph and Trust Company. Limited 
(7,465 C).—This compnny's annual return was filed on August 20th, 
when 180,042 preference and 180,227 ordinary shares were taken up 
out of a nominal capital of £.,000,000 in 250,000 preference and 
250,000 ordinary shares of £10 ench; £10 per share has been 
called up, resulting in the receipt of £3,602,600. No mortgages or 
charges. 


— x — — — y 
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Thomas Parker, Limited (40,973).—This company's 


annual return was filed on July 24th, when the entire capital of 
£75,000 in 7,500 shares of £10 each, had been taken up. £10 has 


been called up on each of the 5,750 shares, resulting in the receipt 


of £57,500. £17,500 considered as paid on 1,750 shares. Mortgages 
aud charges, £57,100. Particulars of registered mortgages and 
charges :—Total amount secured by series of debentures, £75,000 ; 


date of resolution creating series of debentures, June 23rd, 1898 ; 


dates and amounts of issues now registered : (a) February 27th, 1901, 


£300; (b) April 29th, 1901, £500; (c) July 29th, 1901, £200; pro- 
perty charged: The undertaking and property, present and future, 
of the company ; trustees, none; dates of registration: (a) March 
2nd, 1901; (b) May 2nd, 1901 ; (c) August 2nd, 1901; total amount 


issued of same series prior to first registration (v) mentioned above, 
£56,300. 


British Electric Traction Company, Limited 
(49,855).—Particulars of registered mortgages and charges :—Date 
of covering deed by which security is created or defined, June 30th, 
1898, as modified by a deed dated October 6th, 1898; amount 
secured hy whole series, one-half the subscribed capital for the time 
beirg ; date of resolution creating series of debentures, June 16th, 
1898 ; property charged, the undertaking of the company and all its 
property whatsoever and wheresoever, both present and, future, 


. including uncalled capital for the time being; trustees for stock- 


holders, Electric and General Investment Company, Limited, 1— 2, 
Great Wirchester Street, E. C.; date of present issue, July 11th, 


1901; anount of present issue, £160,000 in 16 debentures of £1,000 
each; amount previously issued of same series, £600,000. 


Crompton & Co., Limited (27,200).—This company's 


annual return was filed on August 36th, when 85,000 shares were 


taken up out of a nominal capital of £300,000 in 100,000 shares of 
£3 each. £3 per share has been called up on 52,000, and £2 10s. 
per share on 31,000 shares, resuiting in the receipt of £235,000 5s., 
including £1,624 paid in advance. £123 15s. remains in arrears. 
46,000 considered as paid on 2,000 shares. No mortgages or 


charges. 


United River Plate Telephone Company, Limited 
(23,651).— This company’s annual return was filed on July 19th, 
when 40,000 preference and 58,000 ordinary shares were taken up 
out of a nominal capital of £500,000 in 40,000 preference and 60,000 


ordinary shares of £5 each. £5 per share has been called up on 
40,000 preference and 42,000 ordinary shares, resulting in the receipt 


of £410,000. £80,000 considered as paid on 16,000 ordinary shares. 
Mortgages aud charges, £179,947. 


————T—T—T—T—T—T—T—TT—T—.... UNDA 


SUPPLY STATION ACCOUNTS. 


THE corner has at last been turned, and the 


Cardiff accounts of last year just issued contain the 
Corporation satisfactory result that all charges have been 
Electricity met, a change in the history of the Cardiff 
Accounts. Corporation undertaking upon which we must 


congratulate Mr. Arthur Ellis, the electrical 
engineer for the lighting and tramways. No doubt this would have 
been posible some years ago had the price been maintained, but 
the evident desire was to court popularity by cutting the selling 
rate, a propensity indulged in without much attention having been 
appa'ent!y paid to the inevitable result. 


GENERAL STATEMENT. 
1899. 1900. Inc. 


Total capital expenditure £85,718 £101,286 £15,568 


Number of units sold . 511,800 688,549 177,249 
No. of lamps connccted.. . 27,250 E — 

Maximum load in KW Es 495 729 234 
Gross revenue M. ..  £8,13 £11,554 £3,041 
Gross expenditure... dia 46, 573 27,388 £815 
Gross profit esse o5. — 1,940 44,166 — £2,226 


Average price per unit sold ... 392d. 895d. 7 03d. 


The revenue has been maintained at just under 4d. per unit, and 
additional sales have brought up tne output to over two-thirds of a 
million units, yielding more than £3,000 greater revenue. That 
the possibilities of fostering aud pushing the business in a busy 
centre like Cardiff are receiving attention is indicated by the 
changes, and we look for material improvement in future revenuc 
statements. | 

REVENUE STATEMENT. 


1899. 1900. 
Gross, Perunit. Gross. Perunit. Ine. 
£4,348 3:92d. £11,341 3 95d. + 03d. 
ale of ene si es we , , 
Meer 1 „ 164 08d. 918 ‘08d. 00d. 
Sale of lamps, &c. "m sa 2 cx = — — 
Other receipts .. 1 00d. i = = 


Gross revenue 


— 


We now come to the costs which contain the explanation of the 
improvement in position. Economies have been effected all 
round, with the one solitary exception of fuel, wherein a small 
upward alteration is shown, but quite trivial with the lessened 
costs, Wages, repairs and establishment charges have been 
reduced in the gross, the saving in these items being no less 
than £178, notwithstanding a larger output. The reduction of the 
total costs by 4d. to nearly 24d. per unit, may therefore be credited 
to the engineering management. 


Cost oF PRODUCTION. 


1809. 1900. 
Gross. Per unit. Gross. Per unit. Ino. 
Coal  .. NT £1,721 81d. £2,538 "89d. ＋ 08d. 


Oil, waste, water and} 322 154. 395 14d. — Old. 
engine room stores. 
Salaries and wages incurred | 
) 
j 


in generation and distri- 
bution, and in street 


1,734 81d. 1,502 *59 . — 29d. 


lighting. 
Repairs. ana maintenance of 
buildings, engines, boilers, 1,100 ‘52d. 949 *393d. — 10d. 
dynamos, &c. - 
Works costa .. £4,877 229d. 45,384 1'88d. — 41d. 
Rent, rates and taxes — .. 371 17d. 665 *93d. + 06d. 


Management expenses, 
salaries of managing engi- 797 37d. 887 “Sid. — 00d. 

acer Becretary, clerks, 

o. 

Establishment charges, sta- 
tionery and printing, law 
charges and insurance 

("her expenses, certifying 
meter, stamp duty, &c. 


474 22d. 379 13d. — 00d. 


Total costs 


— — — — — 


With gross revenue improved by £3,041, and an increased ex- 
penditure of only £815, the extra £422 required by financial 
charges have been readily provided out of the additional gross 
profit of £2,226. The sum of £1,804 left over as difference 
between the two years analysed below has sufficed to wipe out 
what in 1899 was a loss of £1,794, and for the first time a surplus 
is shown; although only £10, it marks the inaugaration of a state 
of affairs At Cardiff which we consider should be more than 
maintained in spite of increasing capital expenditure. 


PROFIT STATEMENT. 


1899. 1900. 
Interest on loans 42,715 £2,825 
Sinking fund for repayments ..  ..  ..  .. 1,019 1,331 
Net profit carried to general rate account T —337 == 
Net profit carried forward ... . . — 1,457 +10 
Gross profit ase — . £1,940 £4,166 


CITY NOTES. 


Johnson-Lundell Report. 


THE report of the Johnson-Lundell Electric Traction Company, 
Limited, just issued, is not a very reassuring document. The 


adverse balance of £4,927 on the profit and loss account is not . 


altogether to be wondered at, since, in the first year, expenses have 
to be incurred, whilst the revenue is necessarily uncertain. As, 
however, only £15,000 of the capital remains in hand, and the 
amount already expended on plant and machinery is but £727, it is 
not easy to see how dividends are to be earned on the capital of 
£219,000. Doubtless further information will be forthcoming at 
the meeting to supplement the apologetic explanations of the report 
and give the shareholders some indication of the profitable sources 
of income. Failing such indications, the shareholders might 
perhaps consider whether it were wise to proceed with the invest- 
ment of the small remaining capital in manufacturing plant. 


British Aluminium Company. 


Tus report for the year ended December 31st states that the profits 
were £3,619 less than the profit made the previous year, the differ- 
ence being accounted for mostly by the great increase in the price 
of coal and other materials used at the Larne and Greenock 
factories. This falling off is after rectifying an error which was 
made in reckoning the stocks at the end of the year 1899, and 
which was only found out recently in preparing the accounts which 
are now submitted. Owing to this mistake the profit made in 1899 
was overstated by £4,620 in the accounts for that year. The carbide 
account shows that an extraordinary expenditure of £3,142 has been 
incurred, arising chiefly from delay in the delivery, starting, and 
operating the requisite new machinery and furnaces. While the 
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directors consider it would be in order to place a considerable 

rtion of this sum to capital account, they recommend that it be 
provided for out of the profits of the year, and that the expenses in 
connection with the French Exhibition be treated in the same 
manner. The directors have also written off considerable sums by 
way of depreciation and otherwise from various accounts. Under 
these circumstances the directors regret that it is impossible to pay 
any further instalment this year towards the dividend on the 7 per 
ceut. cumulative preference shares. 


Electric Tramways Construction and Maintenance 
Company, 


WE are indebted to the London financial papers for the information 
that, on 20th inst., a “large company of gentlemen interested in 
electric traction " were the guests at a dinner of the directors of the 
Electric Tramways Construction and Maintenance Company at the 
Hotel Cecil. Sir J. Kenneth D. Mackenzie presided. 

In response to the toast Success to the Company,” the CHAIRMAN 
announced that the directors had determined to pay a dividend of 
6 per cent., with a bonus of 14d. per share, making altogether a 
dividend at the rate of 12 per cent. He said that the company had 
many miles of tramway schemes in hand, for some of which they 
bad already obtained Acts of Parliament or orders under the Light 
Railways Acts, and the others were in course of being agreed to by 
the various municipal and urban authorities. The four great schemes 
they had in hand were the Lancashire Trunk Electric Tramways, 
the Yorkshire County Electric Tramways, the Nottinghamshire 
Electric Tramways, and the City and East London Suburban 
Electric Railway scheme. 

It may be interesting to state here that the company was regis- 
tered on December sth, 1886, and its original capital was £250,000 
in £l shares. This was increased to £350,000 by the creation of 


100,000 6 per cent. preference shares of £1 each in September, 1901. - 


The directors are Col. J. Harris, 1, Regent's Park Terrace, N.W., 
chairman: H. G. Thomas, 36, Greenwood Road, Hackney; G. 
Hunter, Artillery Mansions, Victoria Street, S.W.; E. Rawlings, 
16, Victoria Street, S. W. The registered office is given as Albany 
Buildings, 47, Victoria Street, Westminster, S.W. 55,007 sbares 
were taken up at date of last return (December 31st, 1900). 


Willans & Robinson, Limited. 


TRE half-yearly report to be submitted at the mecting to be held 
at Cannon Street, London, at 2.45 p.m., on October 2nd, reads as 
follows :— - 


The accounts for tho half-year ended June 29th, 1901, are submitted here- 
with. After writing off as depreciation from plant, «c., the sum of £5,614 4s. 8d., 
and paying interest upon debenture stock, the balance to the credit of protit 
and loss account at the end of the half-year (including £7,412 68. 6d. brought 
forward) is £81,089 15s. Gd. Out of this the directors propose that dividends be 
paid at the rate of 6 per cent. per annum upon the preference shares, and 10 
per cent, per annum upon th ordinary shares, amounting in all to £18, 52 
168. 8d. The amount payable to the original directors, in accordance with the 
articles of association, is £3,449 1*s. 2d., leaving an available balance of 
£11,957 1s. 1d. From thisthe directors propose to carry £2,000 to the debenture 
redemption fund and £3,500 to the reserve fund, leaving a balance of £6,157 
ls. Id. to be carried forward. In accordance with the authority conferred upon 
the directors at the last general meeting, 16,666 preference shares of £5 each, 
and 16,006 ordinary shares of £5each were offered to the shareholders, pro ratd, 
in April last, at £6 and £6 per share respectively. The shares were placed without 
difficulty, those not taken up by the allottees being largely over-applied for by 
other shareholders in the company. On December 31st, 1900, the balance of 
the premiums on shares &ocount stood at £27,440 28. dd. Further premiums to 
the extent of £48,968 have been received during the half-year, and the directors 
have availed themselves of the opportunity to write off, at one operation, the 
whole of the goodwill, which since the formation of the present company has 
Btood at £87,879 148. 11d. They have also written off the whole of the patents 
account, standing at £3,335 15s. 10d.; a small balance in the Paris Exhibition 
account, amounting to £171 18s. 10d.; and the expenses of the last issue of 
ehares, £1,028 178. 114., which includes £625 for stamp duty. They have also 
carried to the reserve fund the sum of £25,000, which has been favourably 
Invested at the low prices recently prevailing, and there still rcinains 
a balance of £5,991 14s. 10d. to carry forward to the next half-year. 
The directors are glad to say that the Admiralty has ordered another of the 
new armoured cruisers of 22,000 H. v. (the Berwick) to be fitted with Niclausse 
boilers by the company’s licensees, and they look forward with contidence to 
the time, now fast approaching, when the company will be able to undertake 
such work for itself. The use of the Niclausse boiler in foreign navies is rapidly 
extending, and the directors cannot but believe that its remarkable advantages 
Will be recognised by the British Admiralty when the ships now ordered to be 
fitted have been tested at sea. The directors regret to announce the loss to the 
company of the valuable services of their colleague Lieut.-General Sir Richard 
Hieram Sankey, K.C.B., R.E., who resigns his directorship, owing to the pres- 
sure of other engagements. To fill the vacancy thus occasioned the directors 
strongly recommend the election of Mr. Arthur Lazenby, who has been in the 
service of the company since 1830. Mr. A. Lazenby has for some years heen 
charged with an important section of the administrative work, and, in the 
Opinion of the directors, he combines ina marked degree technical and scientific 
knowledge with & thorough acquaintance with the business of the company. 
He is the holder of 1,249 shares in the company. The directors propose that an 
agreement be entered into with Mr. A. Lazenby, binding him to give his exclu- 
give services to the company in the same manner as the present managing 
directors, and they suggest that his remuneration be a fixed salary of £500 per 
annum, increasing by periodical increments (subject to re-clection) to £1,200, 
together with 3 per cent. of the profits remaining after 7 per cent. has been 
earned upon the ordinary shares, as set forth in Article 90 of the articles of 
association. 


The Johnson-Lundell Electric Traction Company. 


THE report of the directors for the period from April 17th, 1900, to 
April 30th, 1901, was audited by Messrs. Monkhouse, Stonebam & Co, 
chartered accountants, whose certificate is appended thereto. The 
Ievenue was insuflicient to meet all expenses, as will be seen by 
reference to the accounts, which show a deficiency of £4,927 Os. 1d. ; 
cash in hand and at bauk, £15,081 3s. 1d.; sundry debtors, £148 


13s, 1d. The major portion of this sum has been collected, and the 
balance is quite good; calls in arrear, £11,999. This amount has 
now been reduced, and steps are being taken to collect the 
residue. Nominally, the company began its existence on April 17th, 
1900, but, as a matter of fact, it was not ready for business for many 
months after. This fact has a very direct bearing upon the apparent 
inactivity of the company, hence some explanation becomes 
necessary. 

Finances.—Owing to the development of unexpected complications 
and consequent delays in the transfer of the patents and the prepara- 
tion of the numerous papers in connection therewith, and also 
because of the temporary default of some of the underwriters, 
Beveral months elapsed before the directora felt themselves to be 
fully warranted in incurring any material expenditure. 

ZApparatus.—lt wil be recalled that whereas some of the com- 
pany's inventions had already been put in marketable form, others 
had as yet only been incorporated in such experimental form a8 
would suffice to enable experts to pass judgment thereon. It was 
anticipated that immediate business could be done with the former, 
while the latter was being commercially standardised. Had this fore- 
cast been accurate, the company would long since have been 
engaged in the work of equipping tramways, &c. Unfortunately, 
it failed to take into account the difference between English and 
American engine speeds, and the consequent necessity for restan- 
dardising the whole line of generators to conform to English 
requirements. To facilitate this work of restandardising, Me®rs. 
Holmes and Johnson went to America, and established in New 
York a drawing office under the personal supervision of Mr. Lundell. 
At the same time they arranged with the Sprague Electric Company 
for the manufacture of the several standardised units of apparatus 
as fast as Mr. Lundell and the drawing otlice could supply the data 
therefor. Incidentally an agreement was entered into with the 
Sprague Company for the temporary supply of apparatus to enable 
the company to fulfil any contracts it might enter into, pending the 
establishment of its own works. The work of standardising having 
now been completed, the drawing-ottice staff has been transferred 
to the oflices of the company in London, where it is now engaged 
on the engineering work essential to the proper and effective 
conduct of the business. The compary’s inventions form 
three groups:—(1) The dynamos, or electric generators; (2) The 
motors and controllers; (3) The tramway surface contact system. 
As to the dynamos, the royalty account, as shown in the balance- 
sheet, will give evidence that, in spite of the delay caused by restan- 
dardising, a fair beginning has been made in the introduction of this 
apparatus. It is contidently anticipated that here, as in America, 
these pioncer installations will greatly develop the popularity of 
this apparatus. The work of standardising the motors and method 
of control, though much delayed by the unexpected dynamo work, 
is now practically complete. Sample equipments of two distinct 
types of motors are now in England and about ready for formal 
trial, which has been arranged to take place upon the tramways of 
the Blackburn Corporation in the presence of consulting engineers 
and tramway authorities. The third and highest development of 
the company’s type of railway motors is now in process of construc- 
tion under the supervision of Mr. Lundell, in America. The 
standardising of the numerous details of the surface con- 
tact system was left to be dealt with last. It has, however, now 
been completed, in so far as it can be in the factory or laboratory, 
and a special engineer will shortly arrive in England to put the 
system in practical operation on a commercial scale. 
` Foreign Patents.—Under encouragement from the Continent, 
Messrs. Holmes and Johnson paid an early visit to France and 
Germany to determine whether to immediately negotiate for the 
sale of the Continental patents, or to postpone such negotiations 
until proof of value had been established by the company’s opera- 


tions in England. As a result of this visit, your be ard was satisfied 


that better terms could be obtained when we were prepared to 
substantiate our claims by the English operations; subsequently, 
however, the chairman renewed the negotiations in both France and 
Germany as regards the dynamos only, effecting in each country an 
optional agreement determinable by the results obtained from a 
large dynamo, which each of the option holders are now manufac- 
turing for the purpose of acquiring the essential information at first 
haud. Looking to the preservation and development of the com- 
pany’s Continental patents, a comprchensive and systematic pro- 
gramme has just been approved by your board, and is being put in 
force. 

Giencral.—The vacancy on the board created by the lamented 
death of Mr. Arthur Laing has been filled up by the appointment 
of Mr. Alexander McKay. The dircctors to retire are Messrs. 
Webb, Johnson and McKay, who, being eligible, offer themselves 
for re-election. The retiring auditors, Messrs. Monkhouse, Stone- 
ham & Co., also offer themselves for re-election. 

The meeting is to be held at the Holborn Restaurant on Wednes- 
day next, October 2nd, at 12 o’clock. 


Calcutta Electric Supply Corporation.—The directors 
are inviting shareholders to subscribe 10,000 shares of £5 each in 
order to provide the capital required for erecting and equipping a 
new generating station in the Alipore District of Calcutta, and for 
large extensions to the mains, to meet the constantly increasing 
demands for current. These shares will be issued at £6 per share, 
or 20s. premium for each £5 share. The shares are offered pro rata 
to the existing members in the proportion of one share for every 
three shares now held. It is stated that the progress of the company 
is most satisfactory, and there is every prospect of a large and profit- 
able business. 
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Stock Exchange Notices. — The Committee has 
appointed special settling days as under:—Wednesday, October 
2nd, Chelsea Electricity Supply Company, Limited, further issue of 
10,436 ordinary shares of £5 each, fully paid, Nos. 40,501 to 50,936 ; 
and has also ordered the undermentioned securities to be quoted in 
the Official List :—Calcutta Tramways, Company, Limited, further 
issue of £100,090 44 per cent. first debenture stock ; Chelsea Elec- 
tricity Supply Company, Limited, further issue of 10,436 ordinary 
shares of £5 each, fully paid, Nos. 40,501 to 50,936. 


Direct Spanish Telegraph Company.—The board 
have decided to pay, in addition to the dividend at the rate of 
10 per cent. per annum on the preference shares, an interim divi- 
dend at the rate of 4 per cent., free of income-tax, on the ordinary 


shares, both for the half-year ended June 30th, 1901, and payable 
on October 1st next. 


City Meetings.— Yesterday meetings were held in the 
City as follows:—Electrical Undertakings, Limited, Halifax and 
Bermudas Cable Company, Direct West India Cable Company. At 


Preston the meeting of the Electric Railway and Tramway Carriage 
Works, Limited, was held. 


Evered & Co., Limited. — An interim dividend at 


the rate of 74 per cent. per annum on the half-year ended June 30th 
last is payable on the 30th inst. The books are closed till 


October 2nd. 
British Aluminium Company.—Mr. R. W. Wallace, 


K.C., presided at the meeting of this company, held at Winchester 
House on Wednesday. The report and accounts were adopted. 


Globe Telegraph and Trust Company.—The directors 


have declared an interim dividend of 1s. 9d. per share on the 
ordinary shares. 


Eastern Extension Telegraph Company.—Interim 
dividend for quarter ended June 30th, 2s. 6d. per share. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Sept. 
20th were £570; corresponding week last year, £199; increase, £71, Total 
to date, £18,983, corresponding period last year, £17,1C0; increase, £1,5t3. 
Miles of track open, 8$. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
September 21st were £1,008; corresponding week last year, £1,015; 
decrease, £87. Total receipts to date, £16,054; corresponding period last 
year, £10,805 ; increase, £59. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
September 20th were £4,130; corresponding period last year, £3,555; increase, 
£575. . 

Central London Railway.—The receipts for the week ending September 21st were 
£5,573; corresponding week last year, £401; increase, £182. Total 

receipts from July Ist (12 weeks), £64,090. Miles open, 6. 


City and South London Railway.—The receipts for the week ending Sep- 
tember 22nd were £2,040; corresponding week last year, £1,519; increase, 
£521, Total from July Ist to date, £22,270; corresponding period last 
year, £18,047; increase, £4,228. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending September 
21st were £256 9s. 24d.; corresponding week last year, £285 178. 10d.; 
decrease, 420 88 74d. Total to date, 48, 100 188.; corresponding period 
last year, 47, . 28. 44d. ; increase, £422 15s. 74d. Miles of track open, 8. 
Car miles run, 1901, 6,938; 1900, 5,095. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending Septem- 
ber 20th were as follows: D. U. T. Co., electric cars, 43, (S6 88. 4d. ; D. S. D. Co, 
electric cars, £888 88. 6d.; total, £4,569 16s. 10d.; corresponding period last 

ear—D.U.T. Co., electric cars, £8,637 88.; ditto, horse cars, £29 9s. bd.; 

8. D. Co., electric cars, £999 19s.; total, 44,6 168. 5d.; decrease, 
£96 19s. 7d.: aggregate to date, £61,360 9s. Od.; aggregate to date last 
year, £60,016 1s, Sd.; increase, £1,341 78. 4d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


CGJasgow Corporation Tramways.—For the third week in succession a record 
in drawings was established. For week ending 21st inst., £13,958 19s. 8d. ; 
compared with 49.818 11s. 8d. for same period last year. This is £250 
better than the previous record. Since commencement of financial year, 
June lst, 1901, £201,393 8s. 8d., has been drawn, compared with £153,627 
Os. 9d. for same period last year. 


Liverpool Corporation Tramways.—Fortnight ended Reptember 14th, increase 
in receipts, £1,847 5s, 10d. ; in the mileage of 90,152, and in the number of 
passengers carried, of 622,992, upon the returus for the corresponding 
fortnight last year. 


Liverpool Overhead Railway.—The receipts for the week ending Sept. 22nd 
were £1,565; corresponding week last year, £1,780; decrease, £224. Total 
from July Ist to date, £20,531; corresponding period last year, £20,525; de- 
crease £464. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
NOTWITHSTANDING the cheapness of money, which is still the chief 
characteristic of Lombard Street, the general stock markets are 
suffering from a spasm of weakness for which a variety of events is 
responsible. New issues in the Colonial loan market are holding 
down the quotation of consols and gilt-edged investments gene- 
rally; a severe fall in the price of copper—which should be good 
for the telegraph and electrical markets—has shaken at least two of 
the mining departments somewhat sharply, while a disappointing 
report from the great Armstrong firm is keeping industrial shares 


quict. Business is inclined to be erratic, good one day, and bad 
the next; but its quietude is reflected in the fact that our price 
lists exhibit less than a dozen changes as regards the shares dealt 
in by the London market. 

Although the flatness of copper should prove of decided advan- 
tage, as we have observed, to the electricity supply and the tele- 
graph markets, neither of those departments has responded to what 
is probably a merely temporary movement of the metal. Should 
the fall continue there will be good reason for hoping that expendi- 
ture may be seen curtailed in the companies’ balance-sheeta, but so 
far the copper débâcle passes unnoticed by the two sections men- 
tioned. Notting Hill shares have hardened, and there is generally 
a firm tone in the market, despite of general weakness of investment 
divisions round the Stock Exchange. Chelsea Ordinary are a 
fraction easier at 53, owing to the fact that the special settlement 
for tthe latest-issued shares of this class will take place next 
Wednesday. 

Without any recordable change having taken place in the price, 
there is a disposition to buy City of London Electrics, now stand- 


ing at 84. A general idea gains ground that the company will 


declare a 4 per cent. dividend, as it did last year, and it is stated 
that the differences between the Corporation of London and the 
City Electric Company have now been arranged. This is the 
market gossip to account for the buying of Citys that is quietly 
taking place. On the other hand, the Charing Cross and City is 
going ahead within the one square mile at a very enterprising pace. 
City of London 5 per cent. Debenture stock is a shade harder. 

The telegraph division is affected to some extent by the all- 
round droopiness of the other markets. The weakness is very slight, 
however, the principal change being a fall of 10s. per cent. in 
Anglo “A” stock, the swing of whose pendulum keeps the price 
pretty consistently between 10 and 114. No change has taken 
place inthe Preferred and Ordinary varieties. Eastern Extension 
4 per cent. Debenture is a point lower, this being the only change 
that has taken place in the Eastern group. There is but little 
doing in this section at present. Globe shares are irregular, the 
Ordinary and Preference being 5s. up and down respectively. The 
Ordinary still possess some scope fora further improvement, and 
the regular «quarterly dividend is declared this week. Western 
Telegraph Debenture stocks of both classes are somewhat better. 

National Telephones have again hardened to 4 and the Third 
Preference to 44. It is confidently stated in the market that there 
are some operators who know the terms which have been come to by 
the Government and the company, but that no such knowledge has 
been vouchsafed to the Stock Exchange. Other telephone issues 
remain quietly unaltered. . 

The firmness of British Electric Traction shares is maintained, 
and last Tuesday's sad accident at Shepherd's Bush has not affected 
London United Tramways 4 per cent. Debenture stock, which is 
quoted at 106. Calcutta Trams are supported at about 114, and 
there is a half-hope that this unfortunate concern has at last turned 
the corner of itsill-luck. The returns for the past quarter certainly 
encourage the new, although we should hesitate to recommend the 
shares for investment. Buenos Ayres and Belgrano Debenture stocks 
are inclined to be harder, the 5 per cent. at 1053, and the second 
Debenture at par. Anglo-Argentine Permanent 6 per cent. Deben- 
ture stock can be sold at 126, or perhaps a little better. There is 
no market for the shares of the much-advertised Electric Tramways 
Construction and Maintenance Company. We may mention in 
passing that it was this concern which so lavishly distributed pro- 
spectuses of the notorious Blackpool Electric Tramways, offering 
the large commission of 28. 6d. per share upon allotments resulting 
from applications that bore a broker's stamp. 

Electric railway descriptions are a trifle dull, but the only notice- 
able fall is one of a point in Watcrloo and City stock. Mersey 
Ordinary shares, of £20 each fully paid, stand at a sovereign, the 
decision to electrify the line not having caused any keen demand 
for them so far. Great Northern and City Preferred Ordinary are 
harder, and shares changed hands at 8,7, in the earlier part of the 
week. Metropolitan stock at 78 and District at 29} are both dull, 
and it is high time that someone should be getting impatient 
besides the long-suffering stockholders in both concerns. 

The Willans & Robinson report, showing a profit of £26,700, as 
compared with £26,200 for the corresponding period, produced a 
little disappointment, but the shareholders onght rather to con: 
gratulate themselves upon the result, and to take their 10 per cent. 
with gratitude. The Ordinary shares are now 103, the Preference 
63, and the 44 per cent. first mortgage Debenture stock stands at 
106. There is no change of importance in the manufactaring list 
this week, with the exception of a 10s. rise in India-rabber ghares, 
which has left the price at 224. The strength of the shares is attri- 
buted to the rapid extension of the telegraph industry in all parie of 
the world, of which the latest evidence is an American scheme for a 
line liuking California with the Philippines. 
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odis Burn done 
Issue, T the last three year | Sept. ish. Sept sth, | ‘Be t, 25th 
- 1898. | 1899. | 1900. Highest. | Lowest 
96,900 African Direct Telegra h, 4 96 Debe. eee TT) eee ses 99 —102 99 — 102 eee 200 
eer Amason Telegra he 9 5 Debs., Nos. 1 to 1,250 Red. oeo eee ses eee. 78 SER 83 78 ER 83 cee ee 
822,7002 Anglo-American egraph coe eer eee eee ees Stock £3 9s. 73/6 34 53 — 66 o3 — $6 543 532 
8 do. 6 i eee eee eee 6 * 6 7 6 98 —100 98 = 100 994 982 
8,088, 540 Do. do. Deferred soo eee eee Stock 188. £1 B. 58. 102— 11} 101— 102 10 
44,000 Chili Telephone, Nos. 1 to 44,000 eee eee eee [III b 3 4 $ 5 % 34— 4 34— 4 TI 
18,889, 900 Commercial Cable $100 | 8 8 . |175 —185 1175 —185 «i a 
1,589, 4984 Do. do. Bterling 500 year 4 25 Deb. Stock Red. ose - . |101 —103 101 —103 1023 | 1013 
. 16,000 Cuba Telegraph see eee eee eee eee 10 8 7 V coe 5 — 6 5 — 6 ED eee 
000 Do. 10 y 4 Pref. eee coe eee eee eee 10 10 rr) eee 134— 143 134— 141 pes eee 
12,981 Direct Bpanish Tel h ee 000 eee % oo 5 4 4 % 4 % 3 — 4 3 — 4 eee eee 
Do. do. 10 DM ree seo ry) wer ees eee 9 TE 10 9 ad 10 poe eee 
30,0007 Do. - do. 41 we due. ats 2d es] 100 —104 95/1100 —104 %| ... : 
104,9001 Direct Woot India Oable, 43 Reg. Deb. ee eee eee eee eee oes 100 —103 100 —103 TT) 
4,000,000 | Eastern Telegraph, Ord. 6. s Stock 7 X 7 95 | 7 95 142 —147 142 —147 |145 | .. 
1,826,888 Do. Pref. Stock eee eee eoe sec [II aoe 96 — 99 96 =, 99 961 96 
1 | Do. F Mort. ea Stock iste - " - T% 25 T% 113 —116 113 —116 116 -— 
,000 | Eastern 1 ustralasia, and China Telegraph ...| 10 14 — 14 14 — 144 | 144 144 
320,000? Do. 4% Deb. Stock Stock ees * eee 115 —120 114 —119 114 eee 


Eastern and South 8 ‘Telegraph, 4 4 Mort. 
300,000: Nos. 1 to 3,000, fort Deb.) 100 
Do: 4 95 Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 25 


200 54 see 100 —103 100 —103 
101 —104 9,1101 —104 


180,227 Globe Telegraph and Trust ... id - | 10|5j 1 519; 10g-— 11i | 11 — 118 114 | 11 
180,049 Do. do. 6 V Pref. eee eee eee 6 oe 15 A 154 141— 151 153; 14% 
150,000 | Great Northern Telegraph, of Copenhagen 10 121 — 15 * 30 — 32 30 — 32 sss sad 
mont e ad x Fee Bat) 10 | .. | 100 —103 100 —103 
17,000 E Telegraph  ... & ..| 25 10 % 10 95 10 95 | 41 — 45 41 — 45 - 
100, 0007 London Platino-Brasilian Telegraph, 6 % Debs. ... ove si 222 .. 1102 —105 1102 — 105 ies is 

i Montevideo Telephone, Limited, » Nos. 1 to 72,680 ... — 2 es i— 1 i- i as ae 
86,492 . do. 5 95 Pref., Nos. 1 to 86,492 4 5 — i— 1 4— 1 ix 
590,000 National Telephone, 1 to 590,000 coe eee eee ee 6 5 5 3§— 38 91— 43 4 33, 
15,000 Do. 6 V Cum. 1st Pref. ... ees - 6 6 6 12—14 12 — 14 13 iss 
15,000 Do. 6 % Oum. 2nd eee 6 6 6 12 — 14 12 — 14 2: 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250,000 5|5 b 5 4$— 42 | 4$— 5 41M 49 
500,0002 Do. -~ 4% Deb. Stock Red... eva we | 4 95 — 98 95 — 98 
171,504 | Oriental Telephone and Elec., Nos. 1 1 to 171,504, fully paid 115 5 1 6 i— 1 i— 1 
100,0007; Pacific and European Tel, 4 95 Guar. Debs., 1 to 1,000 . 222 oe . 100 —103 100 —103 , 
11,839 Reuter’s B... eee eee pee eee Te eee 8 5 V 5 % 5 % 7 T 8 7 — 8 ees 

9,981 Bubmarine Cables Trust rrj] eee [II . te eos TT ecc 127 —132 127 —132 129 
58,000 | United River Plate Telephone (ss 56 7 V. 5 — 51 5 — bi kee 

do. e e ee 4 — 


Do. do. ar al caus dai 
15 5 West African n Telegraph, 5 % Deb... ane e | oes | 99 —102 99 —102 | 1004 


West Ooast of America, Nos. 190,000 and 59,001.—68, 008 


150,00 — Do. do. 4 % Dets., 1—1,500 00 gus by Bras Bub. Tel idc: pM es 
207,990 | Western . h, peat Nos. 1— aes 7951795 | .. | 14$— 14$ | 141— 142 1411) 143 
75,0007 K* Debs. 2nd series, 1906 eee ee TIT TI 102 —1C5 103 —1(6 ... eee 


West India and CM egraph . eee eee eeu ees 2 V i% eee i— $ 1— 1 TP TP 

94,563 Do. do. do. 6 Cum. lst Pref, eee [III TT eee 5 — 6 5 — 6 54 see 

4,669 Do. do. do. 6 Oum. 2nd Pret. .. eee see coe 3 TER 5 3 — 5 eee TII 
80000] Do. do. do. 5 % Debs., Nos. 1 to 1,800 eo] | e 101 —104 |101 —104 xà 


19,061 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,71 5 6 * 6 1 e N | 7S— & | 71— 84$ | m | u 
13,000 nas do. P^ ^ 9; Oum. Pret. 5 PE NA 


pee soe eee eos 82— 82 81— 82 ` 
50,000 Saaring crow saci Papen Supply ... — 58 9 N 9 „ | 9 — 10 9 — 10 
20,000 do. dT 4195 Cum. Pref. b eos ees ove 53— 52 54— 52 eee ee- 
150,000! Do. do. 15 Deb. Stock Red. eee Stock TT] eee eee 109 —112 109 —112 i ese „ 
70 0,579 City of London Electric bting, 40,001—110,579... | 10 6 : $ 8— 9 8— 9 8] 8g 


0 
40,000 Do. 6% Oum. 40,000 . 10 | 6 6 $ 114— 12} 113— 1293 | .. | .. 
400, 0007 Do. 5 & Deb. Stock, Borip. p. isa en £115) all pad. . ., 121 —126 121 —126 an aM 
40,000 | County of Lon & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 n@ 47 47 8— 9 8— 9 PA m 
20,000; Do. do do. 6 % Pref., e 10 6 6 V 6 V e 2 
£00,000, Do. 43 XD Deb. Btock, Prov. Certs (all paid) Bd. T% 
lec. 


35,500 | Edmundson’s Élec. Corp., Ord. Shares | 5]69|635 5}— 61 | bI— 61 6 
20,000 0 25 6 % Cum. Pref. eee eee I TT eos 51— 6 54— 6 eae 

^ 120,000/ 43 %1 1st Mort. | Deb. Stock. ees 8 Tl coe eee ee T A me 103 
21, pen 1 ee eee ees eee — — vos 
des | Kenan and iger 6e 4% c ph 7 | 7 [7 i-us fox aod | 2| 2 
110,000 fna Electric Bu T Corporation, Limited, Ord. — ... | 8. — 1f H- 1 "X 
49,840 Do. do. rE 4 do. do. 6 % Pref. 5 6 V eee eee 4 — 5 4 — 5 eee eee 
250,000 Do. do. do. 495 1st Mt. Db. Stock Rd. Stock eee eee oes 96 —160 96 —100 "E "m 
85,000 Duis um Electric Supply, 101 to 82,500 10 5 5725 675 13—14 13 — 14 13i 
2320,00 Do. 4 Mortgage Debentare Stck. e 12 —115 112 —115 .. 
250,004 Do. 84% Mort. Deb. Btock el.. . Bod | „ 7 | 92-100 [92719 |. 

6,452 | Notting Hill Electric Lighting we o | 101 6 79, 7 15 — 16 |154— 163 | 153 
40,000 St James's and Pall Electric Light, Ord. S] 56145 14 rZ 15 — 16 | 15 — 16 154 
$0,000 Do, do. 7 J Pref., 20,081 to 40080 | 5 7 * 7 81— 94 83— 94 
150, 000“ 7 l do. 34 Deb. a Bed. eee "m eee Il TT aff 24 gi Eu 
1 Mark Elect. Suppl eee eee ees one TT — -—À eee ces 
20000 edge E do. "i Deb i soo eos 100 eet II) ecc 80 — 90 80 — 90 IT. eee 


: "TI. ase 5 ees eee eon 2 — 3 2 — 3 soe eee 
Um Sea waa: e ab fab [in 


1 Mixchange. 
Unless otherwise stated all shares are fully paid, ot d tridente pail apo peor ead the Dru) port of tbe Deze 
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SHARE LIST OF ELECTRICAL COMPANIES.—Oontimucd. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Btock Dividends for . 
issue.. | - NAME. Share. the last three years. n. pice ase 
t 1898. | 1899. | 1900. 
20,000 | British Aluminium 7 Cum. Pret. . ..| 10| .. "es $us 7— 8 7— 8 
$00,000 Do. do. 5% 1st Mort. Deb. Btock Red ... Stock .. | 89 — 93 89 — 93 
45,000 British Electric Traction iss 10 6 8 % 8 E: 9 $| 14 — 15 14 — 15 
50,000 Do. do. S Cum. Pref. ..| 10 .. |112- 122 112 — 124 
950,000! Do. do. Perpetual Debenture Stock . Stock .. 123 —126 123 —126 
70,000 | British Insulated Wire oa 5 15 ö * 20 E: 15«$5|8— 9 8 — 9 
70,000 Do. do. 6 *. Cum. Pref. 5 51— 52 51— 5 
50,00) |{Browett, Lindley & Co. (1899), Ord. £1 | : 8 i— 1 g- 1 
50,000 |{ 6 % Cum. Pref. BU | x (6 H— I ie ls 
90,000 Brush Elecl. Engine., ‘Ord, 1 to 90,000 - 2| 5 TE 69 .. 14— 12 11— 12 
90,000 Do. do acid 6 V Pref., 1 to 90,000 T 2| 6 6 S - 2— 2 2— 2 
` 125,0007 Do. do. 44 & Perp. Deb. Stock ... . Stock .. 102 —105 102 —105 
108,7102 Do. do. 44 Pes. 2nd Deb. Stock Stock - 99 —102 99 —102 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... 6 15 5 % 15 * 15 d 15 — 16 15 — 16 
40,000 Do. do. 5 Ae Cum. Pref. T b 51— 6i 5i— €i 
90,0007 Do. do. 43 % Ist Mort. Deb. Stock Red ... Stock. .. 10 —114 110 —114 
1,969,800 | Central London Railway, Ord. Btock " .. {Stock} .. | .. |... [102 105 [102 — 165 
440,100 Do. do. 4% Pref. Stock .. . |Stock| ... 8 .. 105 — 108 {105 — 108 
440,100 Do. do. Del. do. .. .. [Stock] ... | .. |... | 98-101 | 98 —101 
855,000 | City and South London Railway... .. Stock 23%) 19%) 12%] 51 — 54 51 — 54 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 .. 10 ... ise 24 5 — bb 5 — 5 
54,000 i dope Nos. 31 sears i " i is "t 3, 695, 71 8 * 31— 933 91— 32 
: 5 95 1st Mort. ebs., 1 to o 
100,000! £100, and 901 to 11,000 of £50 red e 
99,261 Edison & Swan Utd. El. Let., „A“ shares, £3 pd. 1 to 99,261 5| 6 & 6 & 2129 1— 34 1— 4 
17,189 Do. do. do. "A" Shares, 01—017,139 5| 6 6 2495| 11— 23 11— 23 
344,0237 Do. do. do. 4% Deb. Btock Red 100 | .. rm .. | 80 — 85 80 — 85 
100, ,0001 Do. do. 5% 2nd Deb. Stock Prov. Certa. all pd. 100 is .. | 86 — 90 85 —90 - 
112, 100 | Electric Construction, 1 to 112,100 ... is 2| 6 KE 6%] 6 S| 1— ?1 14— 231- 
25,000 Do. do. j Cum. Pref., 1 to 25,000... Vs 2, 7 880 s 21— 314 21— 22 
182, 500 Do. do. Perp. 1st Mort. Deb. Stock . Stock 98 —102 98 —102 
18,000 | General Elec. Co. (1900) 5 J Cum. Pref. ..| 10 92— 10} | 98— 101 
150,000 Do. do. 4 % Mort. Deb. “ae Stock 99 —102 99 — 102 
95,000 Henley's (W. Pi Telegraph Works, Or. E - 5 | 14 * 15 20 9 164— 174 | 164— 173 
35000 | Do do. 4j % Pret. 5| . . | 44%] 44%) 51— 6 6 
50,000 Do. do. do. 41 Mort. Deb. Stock. e| [oe 110 —114 110 —114 
50,000 India-Rubber, Gutta-Percha and Telegraph yale « | 10] 10 % 16 P.. |214— 224 | 22 — 23 
900,000 Do. do. do. 4% "s ort. 8 100 101 —104 100 —103 xd 
hese Liverpool 8 Railway, Ord. .. NS ..| 10 17 3 989, 34% i — i 6i— 7 
§Rosling, Appleby & Fynn 6 % Cum. Peel. dee oo | £1 6 «|. 19/- to 20/- 
97,950 | Telegraph Oonstruction and Maintenance à 19 | 15 * 15 171 98 — — 42 38 — 42 
150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 bet .. |104 —106 104 —106 
20,000 ar Manufacturing, he» Nos, 1 to 20,000 " 8 96! 12 12 %| 104— 114 | 10à— 114 


20,000 i 
640001 Waterloo and City Railway, Le Stock 


— 1 + Quotations on Liverpool Stock Exchange. 


do % Om, Prt. Nos. 1 to 30,000.. és 


5)— 61i 


100 3 9, 3% 3 «| 92 — 95 


02— 6} 


$ From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
One Ashton; and Hyde Bleotrio erg Pak Ord., 


Consolidated Telephone Construction and Maintenance, 2/-—4/- 
Nationa] Electric Wiring, 17/6 paid, 4—3. 
* From Birmingham share List. 
From Manchester Share List. 


OHEMICALS. &o. 


& Acid, H 5 . r owt. 5j- UN s 9 Copper Sheet Ka" dev. CX ton £82 £82 to £88 oe 
€ E Nlirio ee- ee par ow 23J-. ai. ia ee 9 oe Rod ee ee ee [7 eed £82 £82 to £88 oe 
& „% Oxalio .. .. per ot. 82/- 82/- . € (Electrolytic) Bars . per ton a — ° 
& n Sulphur +: e. perowt. 5/6 bh . © n " Sheets .. per ton 490 . 
€ Ammoniac, 8 per owt. fe 2 ° e LT] $5 Rod e. per ton 84 E ee 
¢ Ammonis, Mariste (orystal).. per ton 48810 £83 10 i $1 * H.C. Wire per Ib. oja J is 
es per ton £80 oe f Ebonite Rod e . e per Ib. T R ee 
á Bleachin powder A .. per ton £1 27 è f n»n Sheet ee per lb. 5j- 6j- as 
a Bisulphide 101 Carbon ..  .. per ton £15 £15 n German Bilver Wire per Ib. rh yb e 
& oe oe [E ee per ton ; £15 £15 h Gutta-percha fine e. per Id. = 8J- ee 
& Bensole (90 96) per gal T- 77. h India- rubber, Para fine per ìb. | 8/8% to 8/84 to 8/9 ee 
a (50 per gal 6/8 5/6 Iron, Charcoal Sh per ton £18 418! ee 
a r Sulphate per ton £72 é , Pig (Cleveland warrants per ton 45/9 45 Ad. inc. 
e Lead, Nitrate .. .. per ton £24 £24 LENT Forging, to sise per ton] From £11 | From 21 T 
a „ Whito Sugar . per ton £81 £81 „ Scrap, heavy.. Vs per ton] 50% to 59/6 | 50/- to 57% 
a Ma 3 3 .. per ton m zn i , Wire, galvanised No. 8 per ton 25 45 
a Methyla ris per to 
2 Naphiha, Solvent (90% at 160°C). per 6/6 66 9 Lead, English Ingot, . per sonj {$19 78 | 21276) 
a Potash, Bichromate, in caska.. per Ib. . Bad. 9 n „ Sheet per ton 418 6 . 8 ^ 
a „ Caustic (15/8095) — .. perton £ £4 m Manganin Wire No. 8 per ib. 8, br. e 
[ ! [T] Bisulphate ee oe per ton £95 : f Mercury UD ee ee oe ber bot. £9 £0 ee 
a Shellac s r owt. 80,- . d Mica (in original cases), small. per ìb, | Bd. to 9d. | 8d. to 9d. T 
a Sulphate of Magnesia per ton 44 10 44 10 .d , ; „ medium per Ib. 1/9510 2/9 | l/9:0 9» es, 
& Bulpbur, 8ublimed Flowers .. per ton £6 d „ » large .. per lb. to 1/8 to 1/8 oe 
: " 5 .. per ton 25 10 25 10 : Phosphor u — np per 1b. to 1/8 | 1/0) vo 1/8 T 
.. per ton 46 bars per lb. to 1/4 o 1/4 d 
å Soda, Caustio (white " %) .. porton | £10 15 : £10 15 . om mei e cher per lb. m 1/8 1/8 
a n coals: .. per ton £8 P Plasinum "T ws per os. £41 £41 m 
: agnet, aco’ "T esc'p'n ton m to ee 
METALS, &o. er ane e ot | : 
b Aluminium me in ton lots per ton a £148 9 P» block 0 eo .. por ton | E aa bad 90 £1 dec. 
CC ber tan |- aii 2191 VFC 1d. dec. 
in ^ os. 1 to E l 1 1 . 
P > Babbiti's metal ingots per ton | £75 to £140| £75 to £1 p White Anti. friction Meta | ^ : j 
c Brass rolled metal to i basis per Ib. 73d. 134. “ White Ant” per ton] £85 tn £65 | £85 to £65 . 
6 M perire n es ed E lüd. 1 Yarns, aos ory O Cotton, on spis per 5 BS is . 
P ee . 0 oe 6 1606. ee " . ae xi 
"i Anh eer .. per lb. "ha: 734. ! w 38 ply 10 Ibe, Russian  .. per Ib. qi. ve xs 
Cooper Tubes (brazed) Per u ‘oun 1 „ 10 lbs. Russian, single .. per Id. 44d. i . 
(so a nd e por ib. "ta. . 1 180 Ibs. Juse rove . per ton E10 7 6 . 
9 Copper Bars (best ected) per ton £82 to £83 Zinc, Bh^t. (Vielle Montagne ond.) perton| 4 G10 e 
a Messrs. G. Boor & Oc. 7 — — G.-P. and Works | 
` h Mesars, Morris Ashby, Limited 
Quotations |? The British ae Go., Lia comes Íp Hoe Messrs, James & Shakspeare, [Oow Ltd. = Mesera, W, T, Glover à Oo, 148 
T E peri E deco babe supplied by L| Le pei rb mpa & Lewe supplied by : re pea oo A & Oo. Ltd. 
« Ware Pra m ^ LU! Messrs, Walter H. Hindley & Co. e Tye Pocapbor Wrorse Cor pany, La. 
i - di 
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A THREE-PHASE COLLIERYIINSTALLATION. 


— — — — 


Or the many aud diverse uses to which the rotary current can be 
put, its application to colliery work stands pre-eminently first; not 
so much from reasons of economy or convenience, as from the fact 
that, owing to the absence of commutators, there is no danger of 
sparking—a fault which even the best direct current machine is 
liable ts develop. For this reason, perbaps, colliery engineers have 
in'the past been|'more or less suspicious of electrical plant, and 


G.E.C. THREE-PHASE SWITCHBOARD. 


many have decided to forego its undoubted economy rather than 
incur a possible risk by its use. However, with the advent of 
polyphase electrical plant, they can no longer have this excuse, 
Among the first to recognise the advantages of this system of power 
transmission were the Denaby and Cadeby Main Collieries, Limited, 
for whom the General Electric Company, Limited, ! havejrecently 
installed a complete three-phase power statiou and haulage! scheme. 
Situated in the neighbourhood of i 
Conisbro', Yorkshire, in quite a rural 
district, this extension of the pro- 
perty of the company is & Compara- 
tively new one, the Cadeby shaft havin g 
been commenced only 12 years ago. 
It is one of the deepest shafts in the 
country, measuring 750 odd yards from 
mouth to workings. The dip between 
the uptake and the downtake is 37 ft., 
the motor haulage gear being situated 
near the foot of the uptake. At the 
present moment there are three elec- 
trically-driven endless rope haulages 
In operation, namely, one to the west 
involving 1,900 yards of rope, with a 
branch to the centre to a deeper 
level, working 1,200 yards off a friction 
m; one to the east working 1,600 
yards of rope; and one central haulage 
of 420 yards right round. These are 
all -in. ropes. There is also another 
drive up a gradient of ore in six through 
astone formation toa pocket at the 
end of 600 yards. This works by 
gravity, with the usual band brake 
control, the ropes being 1 in. in cir- 
comference ; but it is intended shortly 
to operate this haulage electrically : 
also. The normal speed of the ropes 
is 2 miles per hour, and to give an idea 
of the traffic, it may be stated that on 
the longest haulage, which involves a 
dip et 1 in 200, 20 empties and: 60 
full trucks can be put on at one time. 
The power house, which has been 
specially constructed to take the three- ^ 
phase generating plant, is a roomy ^ 
and well lighted brick building, con- 
taining two G.E.C.-Musgrave 120-n. Hf. P. 
direet- coupled sets. 


9 8 ue are of Mcasrs. Musgrave and Sons high speed enclosed 
1 non-condensing type, running at 400 revolutions per 
1 5 with 100 158. steam pressure at the stop valve. The 
ik erg are 11 and 18 in. diameter by 9 in stroke. The governors 

on the Piekeriog principle; the valves are worked by 
separate eccentrics, so that each valve can be adjusted on its own 


RT The engines are supplied with steam from the colliery 


G. E. C. Tnreg-PnasE INDUCTOR ALTERNATORS AND MUSGRAVE ENGINES. 
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The generators are coupled to the engines by means of heavy fly- 
wheel couplings, and their bedplates are bolted to the bases of the 
engines. They are of the G.E.C. six-pole inductor. type, and each 
absorbs 120 B. H.P. on full motor load, the efficiency being 92 per 
cent., and the frequency 40 cycles. The armature part is star-wound, 
the voltage of each limb being 230 volta, and of each phase, cherefore, 
400 volts; the neutral point of each machine is earthed to the frame. 

The exciters are fixed on an extension of the generator shafts, 

and supported by a bracket cast on the main generator bearing. 
They have box-shaped field magnets. The pressure is 45 volts, and 
the excitation is regulated by means of resistances in the fleld 
circuits of the generators. When running in parallel, these rheo- 
stats can be interlocked and worked from a common handle. 
@ A roomy partition of wood has been built out. from the wall, and 
on the front of this the switchboard is mounted ; the cables can be 
reached by means of a lock-up door at the side. The switchboard 
comprises three enamelled slate panels. The two outer panels are 
for the generators, and each contains two synchronising lamps, a 
wattmeter, voltmeter and ammeter, a three-pole “Peel” knife 
switch for 120 amperes, and- three- S.P. fuses. The centre panel 
contains a bus bar voltmeter, two synchronising switches, and a 
three-pole knife switch as above, to join the bus bars for parallel 
running. All the instruments are of the Stanley direct reading 
type. 

The mains, of which there are two sets, consist of 37/16 three- 
core lead-covered paper-insulated cables, and are run down the side 
of the shaft in wood casing; they ure calculated for a drop of 5 per 
cent. on full load. | i 

The haulage plant is situated in the motor house already referred 
to, and is driven by two G.E.C. induction motors, each capable of 
developing 110 B.. P. at 220—380 volts, 40 cycles, when running at 
470 revolutions per minute. Each motor drives through double 
reduction gear a common drum shaft, and is provided with an oil- 
immersed starting switch and regulator. The gear consists of a 
9-in. motor pinion with 14 teeth, working into an intermediate spur 
wheel 5 ft. 84 in. in diameter with 107 teeth. The shaft is 6 in. 
in diameter, and carries a second pinion 22? in. in diameter, 
with 22 teeth, gearing into a large spur wheel 10 ft. 6 in. 
diameter, with 112 teeth. The drum shaft is 11 in. in diameter, and 
carries four 9-ft. drums, fitted with improved wedge-driven friction 
clutches and internal expanding brakes. These are controlled by a 
hydraulic lever working under a head of 750 yards from the feed 
tank at the pit head. The gear mentioned above has a total ratio 
of 1 to 42, which, at the normal speed of the motors, would give 
10 revolutions per minute for the drums. This, however, can be 
slightly exceeded by running the geaerating plant more quickly. 
These drums work the three haulages already described ; the fourth 
drum is reserved for the present ‘gravity haulage, which|will ulti- 
mately be electrically driven. 

We believe we are correct in aying that the three-phase haulage 


plant has been working without a hitch, and gives the greatest satis- 
faction to the colliery company ; at any rate, they have given tho 
General Electric Company a further order for three-phase motors 
to work pumps. One of these is a 50-B. H. p. G. E. C. induction motor, 
running at 790 revolutions per minute and direct coupled to three 
Gwynne centrifugal pumps in series. This arrangement is for 
pumping water from a surface well into the reservoir for the pits, 
boilers, &c., and it is capable of lifting 18,000 gallons per hour 


against a head of 200 ft. 


j 
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Another plant consists of two 20-B.H.P. d. E. O. induction motors 
running at 1,430 revolutions per minute, each driving a vertical 
Cameron double-acting 8 in. X 10 in. ram pump through 23 to 1 
gearing. These pumps are for gupplying the village reservoir from 
a borehole in the rock, 90 yards deep. 

In addition, two direct current 5-B. . P. G.E.C. motors have been 
ordered for driving a pug-mill and stone breaker respectively. These 
are supplied with current from the company's existing lighting 
plant. They are of the semi-enclosed multipolar type, wound for 
110 volts. 

Here, then, is an object lesson of what may be done by enter- 
prise and the use of up-to-date systems. We must congratulate the 
company on their progressiveness, and we are indebted. to them for 
the particulars embodied in this article. 


— 1 —— . t 


THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


THE RELATIVE ADVANTAGES OF THREE, TWO, AND 
SINGLE-PHASE SYSTEMS FOR FEEDING LOW- 
TENSION NETWORKS. 7 


(Abstract of paper read in Section IX. by 
MicHaAEL B. Frevp, M. LE. E., A. M. Inst. C. E.) 


In this paper I have merely given expression to my own views on 
the subject, and have no idea whatever of dogmatically asserting 
that any one system is the best or the worst for a definite case. 

In the case of a large tramway scheme I 
personally think that any one of the three 
systems should give excellent results; but 
while the three-phase is not one bit more 
complicated (except, perhaps, in theory ) 
than the single-phase, it possesses certain 
marked advantages from the point of view 
of prime cost, overall efficiency, and stability 
of operation. Let us consider the trans- 
mission of power from a single central 
station to a number of feeding centres 
sufficiently remote to render the adoption 
of high-tension alternating currents for the 
transmission an essential; and, further, let 
us assume tbat we are not restricted as to 
the choice of frequency. I do not propose 
to discuss here the possibility of working the tramway system 
with alternating current motors. I fully believe that before long 
this will be possible, but at present it is certainly impracticable. 
An efficient motor capable of economical speed regulation for city 
and suburban traffic, giving a large starting torque, and requiring 
but a single sliding or rolling contact for conveying current into 
the moving vehicle has yet to be designed. 

Anyone acquainted with the Glasgow system will recognise the 
utter impracticability of working with two overhead conductors at 
different potentials per track at the very complicated crossings and 
junctions which occur in the city; or further, the great difficulty 
and heavy expense of constracting a conduit system for two con- 
ductors owing to the enormous number of gas and water mains 
under the surface of the main thoroughtares; while the very heavy 
traffic in the same would render a surface contact system unreliable. 
We have, therefore, no other choice than to assume sub-stations and 
converters at the feeding centres for transforming the high tension 
alternating into continuous current at 500 volts. 

Transforming Machinery.—The choice of converter lies between 
(1) Rotary converters combined with static transformers; (2) 
synchronous, and (3) non-synchronous, motor-generators without 
transformers. 

The relative outputs for the same C*R loss of a rotary converter 

if used as a continuous-current generator, or a single-phase, three- 


phase, four- phare, or six - phase co 
follows :— i p nverter respectively, are as 


SingLe PHASE 


D.C. _| Single-phase | Three-phase | Four. 
generator Single gbase | Three phase | Four phase | Siz yhe 
ae S 11 1601 194 
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The four-phase connections will be emplo i i 
two-phase transmission system, the ties praed dendi 
nections with the three-phase system, or possibly with a suit ble 
arrangement of transformers with the two-phase system di 
á y I. has been taken from Mr. Eborall's paper on a Poly phase 
p -station Machinery, the last column, which refers to the dlas 0 
8 ee 
: sts, efficiency and ight of i 
Poses à , y weight of rotaries, syn- 
5 5 synchronous motor - generators for 25 cy i 


cles, 
From these figures it is evident th tary 
bas the advantage over all other 5 ii M per #6 


There is, as regards complicati i 

ER plication, nothi 

2 with its transformers aud a e oo 

is ed about surging and hunting of rotaries; almost out. Much 

same may occur with synchronous motors; but in all well deniz el 
z n 
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machines of both types, driven from good generators coupled to 
well-designed engines, this trouble may be considered as practically 
non-existent. . 


TABLE I. 


3 . 
í : $ S ae oi Servant Glasgow 
t. 8 motor - : 
Type obese 3 generator. eee sen 
Ej 8 
. es | oe ee 
KW, KW. KW. KW. 
Output of f 500 500 500 500 
converter 500 
verter .. 300 300 300 
Speed of full led | 86%| 87% | 2% 598. 
Efficiency Half „ 8076 79 M iis ; 50%! 
Overload capacity for : 
one hour with fired 25% 25% 75% . : 
brushes : 
load... | 91%| 100—967 100—966 ER 
Power- Tuto * (leading.) (leading.) 
factor Half „ 88% 
Floor space per KW. | |9:5 05 0:45 0:34 
(sq. ft.) 


thus are guaranteed by contraetors only. 


itv. ease of regulation and 
Lastly, as regards overload capacity, II that can be desired 


„ A8 
i j he ro converter affords 
The € 8 example, have from the moment they were 


Figures marked 


. . nly 
first started run without trouble of any kind. Perhaps the 0 
trouble we have had at all has been the reversal of the polarity of 


the rotaries. 


TABLE II. 
| oe n Efficiency of equipment. 
T t sub-station; cluding all | Total | —————— ——— 
Te converter . . weicht. Pull " | } 
gear. load. | load. | load. 
£ Tons. 
: A 2,160 | 3 1 89°75 | 86°75 
S-phase rotary with. [| p aseo | sı 92 905 |8 
transformera, C 2240 | 38 |936 |926 |884 
A 2,240 | 34 | 91 89°75 | 86°75 
2-phase ditto. | B 2,580 | 32 | 92 |905 88 
A 2400 | 42 |895 | 8825 85:25 
3-phase synchronous B 9.990 44 |865 85 681 
motor-generator. C 22320 42 90 87 90 
A 2,400 42 | 89°5 | 8825 8526 
2-pbase ditto. B 2,280 | 44 |865 | 85 | 819 
C 2,320 42 | 90 87 80 
i A 2,500 | 44 |885 |8725 8425 
Single-phase ditto. | B 2,440 | 48 | 85 83 79 
| C — == = E 2a 
3-pbase induction A 2,680 | 50 | 89 87°75 84°75 
motor-generator. B 2,260 | 44 |855 | 846 | 815 
C 2,360 | 43 | 89 86 | 80 
A 2,680 | 50 89 8775 8475 
2-phase ditto. | B 2,300 45 |85 | 84 | 81 
C — — 535 
; A 3,200 | 64 85 83715 | 81. 
Single-phase ditto. | B 2,580 | 52 1:0 77 72 


NB.— 2 * 
500 volts on us TAF refer to converter equipments of 500 xw. outpat at 80 to 


ide. Inputat 6,500 vol i t 
is direct coupled a negative booster, 600 VV 
different makers, ice, and where nec essary a starting motor. A, B, C, refer to 


Cables. 
i 5 the three-phase system should give the best 


of copper and en alita that can be transmitted with given weight 


system. & minimum strain upon the insulation of the 
ig. 1 represe | : A 
five, and presente systems involving the single, two or four, three, 


81x-phase 2 ° 
earthed. Let v be tollase les, the 


c neutral point in each case being 
ihe single-phase case the 


and © current per leg in each 
: system (in 
line voltage equals 2 v), then the power 
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transmitted in the different cases will be represented by n v cos , 
where ^ = number of legs, and ¢ = angle of lag. The power 
transmitted per unit weight of copper will be the same in each case, 
and similarly the maximum potential above earth; but the maxi- 
mum potential difference existing between any two points in the 
system (¢g., between the cores of a line cable) is a minimum in the 
three-phase case. Again, if the neutral point be not earthed, we 
must consider as the maximum strain on the insulation the voltage 
above earth of any line-wire or pole if one other become accidentally 
earthed for an instant; this is again clearly a minimum in the 
three-phase case. | 

In comparing the various systems. we can either keep the maxi- 


tion has naturally been paid to electrolytic meters, on account of 
their inherent simplicity. 

In all cases of electrolytic decomposition, the amount of electro- 
lyte decomposed per second is directly proportional to the cur- 
rent. In fact, the meter has a natural straight line law of 
registration. 

In spite of these initial advantages, electrolytic meters generally 
have earned a bad reputation for various reasons, chiefly because 
they are “ messy,” and require attention for the renewal of elec- 
trodes or electrolyte, and because of the great drop of pressure with 


. the unshunted varieties. . 


This paper will be devoted to those which are shunted, with 


TABLE IV. 
Volts above ; 
earth of | vol Cost per mile laid and 
! Volts Volts Current Ares cross | Total wire une between | , jointed, inaludin 
1,000 xw. transmitted one mile through— between | per leg r section are electrical | Cores, te., | ucte and drawing in, 
, ! line wires ot li ; per e train in on 
: or cores. system, | ne Wire. | line wire. section. | 8 on | insulation 
generators," of cable. 
switch 
gear, &c € | B. 
; : £ £ 
(1) con E earthed neutral point of 6,500 | 3.750 | 9891 | 45 45 | 3,750 | 6,500 | 956 | 1,072 
ngle- concentric; hed conductor i — 9 3 i „750 2,244 ; 
(2) Single-phase tric; earthed conducto 3,750 267 9 1:8 3,750 3,7 2 2,154 
3 Ditto, dittoo .. 6,500 = 154 3 6 6,500 | 6,500 | 1,150 | 1,499 
4) Bingle-phase, 2-core ; earthed neutral ... 6,500 3,250 154 3 6 3,250 6,500 1,090 1,175 
(5) Ditto, ditto bui nae sai axe ae 7,500 3,7.0 133 :225 "45 3,750 7,500 968 1,067 
(6) Single-phase, two separate cables, outer “irain oni. 
| t oral l| 7,600 | 3,750 | 133 225 45 | 3,504 6750 1,28 | 1,280 
(7) 2-phase, 4-core; earthed neutral.. | 6,500 | 3,250 77 15 6 3,250 | 6,500 | 1,132 | 1,256 
8) Ditto, ditto. ... sie vs ss x 7,500 3,750 66:5 1125 45 3,750 7,500 948 1,182 
9) 2- phase, two 2-core cables, earthed neutral 6,500 3,250 77 "15 6 3,250 6,500 1,540 1,482 
d Ditto, ditto. ... 8 sss s 7,500 3,750 66:5 1125 45 3,750 7,500 1,352 1,374 
11) 3-phase, 3- core; not earthed us zs 6,500 3,750 89 15 "45 6,500 6,500 1,144 1,168 
(12) Single-phase, 2-core ; not earthed $6; 6,500 3,250 154 3 6 6,500 6,500 1.204 1,284 
(18) Bingle phase, two separate cables; not] 6.500 | 3,250 (154 3 6 6,500 | 6,500 | 1,420 | 1,456 
9 2-Phase; 4-rr e. 6,500 | 3,250 77 15 6 6,500 | 6,500 | 1,240 | 1,388 
15) 2-phase ; two 2-core Pis ve vs 6,500 3,250 77 15 6 6,500 6,500 1,692 1,590 


- 


The above prices refer only to paper-insulated, lead-covered cables, drawn into cement lined iron ducts (i. 6., Glasgow practice). In each case the same 


power is transmitted, and the loss per mile in xw. is 6:8. 


mum potential above earth the same in each case—in other words, 
keep the same strain upon the insulation of generators, &c.; or we 
can keepthe difference of potential between the line conductors, 
that is, the strain on the insulation of the cables, the same in each 
case, It does not, however, follow that these two conditions will 
obtain at the same time. 

Table IV. gives a comparison of various cable systems, taking as a 
basis one mile of three-core cable with earthed neutral, transmitting 
1,000 xw. at 6,500 volts (three-phase), the area of each core being 
015s5q.in. In every case the effective voltage is referred to, not 
the maximum of the voltage-wave curve. 

In the above case the strain on the insulation of generators, 
transformers, &c., is 3,750 volts, and on the insulation of the cables 
6,500 volts. 

Cases 2 and 3 represent a single-phase transmission with con- 
centric cables, In this instance it will be essential to work with an 
earthed outer conductor. M 

Cases 4 and 5 represent a single-phase transmission with two-core 
cables, the neutral point being earthed. l 

Case 6 represents a single-phase transmission with two separate 
cables and an earthed neutral. Twice the number of cables is 
required ; and the self-induction of the line materially increased. 

Cases 7 and 8 represent two-phase transmissions with four-core 
cables and earthed neutral points. They exactly correspond to 
Cases 4 and 5, and to Cases 9 and 10. 

Case 11 represents the three-phase three-core case where the 
neutral is not earthed. 

This discussion, I think, includes all possible cases, and the basis 
of comparison is a fair one. The last column of the table giving 
costs applies to lead-covered paper-insulated cables, and includes 
the cost of duct laying on the system adopted in Glasgow ; the table 
a shows that the advantage certainly lies with the three-phase 

m. 

Personally, I much prefer to have an unearthed system, and to 
rely on keeping a proper check on the insulation. If concentric 
cables be employed, it is imperative to earth the outer conductor. 


I think a three-core cable is the handiest and best. 
(To be continued.) 


ELECTRICITY SUPPLY METERS OF THE ELECTRO- 
LYTIC TYPE. 
(Abstract of Paper read by J. R. Dick, M.LE.E., before 
| Beotion I 


Ix the evolution of the best su i 

, pply meter, the type that survives 
will be the one that combines cheapness with the greatest per- 
manent accuracy. In attempting to solve the problem, much atten- 


special consideration to those which depend on the measurement 
o i quantity of mercury deposited from a solution of a mercurous 
salt. 

In employing a shunt to an electrolytic cell which has a back 
E.M.F., some compensating E.M.F. has to be inserted in the cell 


— — ee y 


circuit in order to obtain a oonstant linear ratio between the main 
and the shunt currents. 

The shunt circuit detracts from the simplicity of the electrolytic 
method of registration, and increases the total loss of energy in the 
meter. To avoid this loss, and the complication of a compensated 
shunt circuit, it is infinitely preferable to utilise, if possible, an 
electrolytic cell where no back EMF. exists. 


—— aa 
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The Edison meter, in which were employed two amalgamated 


plates of pure zinc in zinc sulphate, aimed at this ideal. Theore- 
tically there should have been no counter E. M. F., but in practice it 


was found that this was as high as 0085 volt. The error thus pro- 
duced was negligible at currents of 10 to 20 amperes, but with 


currents of the order of 1 ampere it amounted to about 8:5 per cent.. 


as the total drop in the meter wasonly 0°01 volt at this low load. 
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Fies. 2 AND 3. 


The correct registration of small currents has assumed a still 
greater importance since supply pressures of 230 and 250 volts came 
into general use. 

The necessary characteristic of having a low back E.M.F. is com- 
mon to all meters in which the amount of mercury liberated from a 
solution is used to measure the quantity of electricity passed throug^ 
it. The highest accuracy can, therefore, be 
guaranteed even with very low currents. A 
variety of forms of such meters have been 
designed, but most of them suffer from 
various defects, and have not been generally 
employed. | 

The earliest of these is that of McKenna 
(1892). The reason of mercury being 
selected was primarily due to the facility 
with which the volume of the fluid metal 
deposited could be measured ina gradu- 
ated vessel. | 

The illustration in fig. 1 shows the ap- 
paratus, which consists of an anode of 
mercury contained in the pocket, a, the 
cathode of carbon B, and the. electrolyte. 
The latter is usually mercurous nitrate, ag 
it is one of the most soluble salts of the 
metal. The monovalent salt has the inci- 
Ma wider a aed for the same current, 

wice as much me is deposi i 
liberated from the mercuric salt, E 

The electrolytic cell is connected across a 
low resistance shunt, R, inserted in one of 
the supply mains. A comparatively large 
resistance, 7, is put in circuit with the cel! 
itself, so that only a small fraction of the 
current passes through the electrolyte. 

The action of the current is to deposit 
mercury on the carbon pencil, whence it 
drops into the graduated tube. By properl 
calibrating this tube, the meter may be made 
to read directly the number of units con- 
sumed by the installation. The deposited 


mercury may be drawn off b 
anode by the funnel, p. TOMAS cock, c, and returned to the 


Although this meter is excellent i 
adopted in practice. The first def i 
ce. ect eis - 
2d be a deposit of crystals at the anode GR oe le RUE 
ke 1s E becomes very rich in mercury di I electrol 
be e; ultimately it gets saturated, and don ved fro n the 
cause there is no provision for agitating €posits crystals, 


Principle, it could never be 


g the solution and equalising 
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the densities. There is a great increase of resistance due to this 
produetion of crystals, and the meter no longer gives accurate 
results. Further, as the mercury in the trough is dissolved and 
deposited in the tube, the surface falls below its original level, and 
the distance from the cathode increases, with a corresponding change 
in the internal resistance of the cell and an accentuation of the 
resistance error. 

A third practical defect is the method of resetting the meter to 
zero, which is by drawing off the mercury and replacing it in the 
anode chamber. In this process dirt is certain to be introduced 
either into the metal or the solution, which will cause an irregular 
deposit when the meter next begins to register. 

As is well known, too great care cannot be exercised in main- 
taining the chemical purity of mercury when used for electrolytic 
purposes. | i 

Anders & Kottgen’s meter (1892) is of the same. class as 
McKenna's, and the same effects militate against its successful 
working. ya, 

The meter illustrated in figs. 2, 3, 4 and 5, which has been 
devised by Mr. Arthur Wright, is the outcome of much thonght 
and experiment in this province, and after being subjected to 
exhaustive tests, has given thoroughly satisfactory results. 

The general principle of the meter is the same ag already 
described, i.e., the amount of mercury deposited from a solution of 
a mercurous salt is employed to measure the quantity of electricity. 
The various parts of the electrolytic cell are enclosed in a hermeti- 
cally sealed glass tube. The method of connecting up the meter is 
similar to McKenna's. The total resistance (including the cell) in 
the shunt circuit is about 40 ohms, and the maximum current in it 
is about 0:025 ampere for & meter of 5 amperes capacity. The 
resistance in the main circuit is of platinoid wire, and bas a value 
of 0:2 ohm. What differentiates it at once from the other types is 
the change in the relative position of the anode, a, and the cathode, 
B. The former is now placed above instead of below the latter. 
The mercury of the anode is contained in a circular trough, c, 
which is filled to such a height that the more concentrated solution 
formed by the electrolytic action falls off the convex surface of the 
mercury by gravity, and thus automatically mixes the liquid and 
tends to keep it of a uniform density. The aid of gravity in thus. 
promoting diffusion would soon be ineffective if the mercury of the 
anode were to sink below the level of the lip of the trough. Thisis 
prevented and constancy of level is obtained by the employment of 


an anode “ feeder," D, after the manner of the well-known “ bird- 


fountain." When any portion of the mercury has been electrolysed 
from the anode and the level sinks to the smallest extent, it is 
quickly restored to its former height by a slight flow from the 
anode “ féeder,” while a corresponding amount of solution replaces 
the mercury thus withdrawn from the “ feeder." 

The cathode usually consists of a hollow cone of platinum foil or 
carbon, arranged concentric with the annular trough forming the 
anode. i 

The circulation of. the electrolyte above described is reinforce 
by the cathode, as the lighter liquid produced at its surface tends to 
rise and replace the dense solution formed at the anode. This 
interchange of solution goes on continuously, and there is no need 
for agitation or stirring. 


The gravitational effect and the large extent of active anode 


FIGS. 4 anp 5. 
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trode surfaces, or in the distance between the two electrodes, or in 
the density of the electrolyte. 

In the present meter these first two essentials are fulfilled com- 
pletely by the operation of the “anode” feeder in keeping the surface 
of the mercury in the trough always at the same height and of the 
eame area, and the third is secured by the automatic circulatory 
process. 

As is seen in fig. 3, the meter is provided with two scales. The 
first of these is equal to 100 units, and is fixed alongside ong of the 
limbs of the siphon or U-tube x. The mercury that is deposited on 
the platinum cone drops in the form of minute globules into this 
tube, which opens out at ita upper end intoa glass funnel, r, luted on 
to the main tube so that none of the mercury can escape falling into 
it and being measured. 

When a.quantity of mercury calibrated to be equal to 100 units 
has collected in the right-hand limb, it will stand at a level some- 
what higher than the top bend of the siphon tube. This difference 
of head is sufficient to cause the siphon to come into action, and the 
whole of the mercury contained in the U-tube to be drawn over and 
fall into the lower receptacle c. This is graduated in such a 
manner that one division on its scale is equal to the complete 
volume of the U-tube. It therefore acts like the second dial” of 
a clock-train counting mechanism; in other words, the range of 
the meter is very much increased, while the sensitiveness of the 
lower readings is not in the least impaired. A 5-ampere meter 
furnished with these two “dials” will register conveniently up 
to 1,200 units. In fact, the range of the meter is only limited by 
the weight of mercury it is advisable to have in the anode feeder. 

A simpler type of meter, having a range of about 250 units, can 
be made, in which the mercury deposited does not fall into a siphon 
tube, but into an ordinary tube reading direct in units. 

When a full record has been obtained on the meter, it is necessary 
to reset it. This is done by tilting it up (like a demand indicator) 
on its hinged terminals, when all the mercury in the lower part of 
the tube will flow back into the anode chamber. A small hols is 
left in the glass funnel at the top of the siphon tube for the passage 
of the mercury. By this simple operation the meter is brought 
back exactly into its original condition. It is interesting to note 


* 


Fio. 6. 


that this resetting is required only at long intervals. For a con- 
sumer with a 5-am demand on 230 volts, 1,200 units would 
represent at least 1,000 hours all taken at the maximum load. This 
18 equivalent to a year's consumption with 2°75 hours’ use per day 
of the maximum demand. In most cases, therefore, there would 
be no need to reset the meter oftener than once a year. 

The glass tube is hermetically sealed, as the chemical action does 
not give rise to the production of gas, aud consequently there is no 
internal pressure. As there is no opening to the air, there is no 
evaporation, no efflorescence, and no deterioration in the quality of 
the materials. The meter is not affected by atmospheric pressure, 
and only toa very small extent by external temperature. For this 
à simple means of compensation is available. 

Freezing does not take place, even at a temperature of — 4° C. 


(To be continued.) 
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THE PROTECTION OF BUILDINGS FROM LIGHTNING. 
By KnmawokrR Hzpozs, M. Inst. C. E., M. I. E. E. 
(Abstract. Section G.) 


Tu last time this subject was brought before this Association was 
at the Bath meeting in 1888, when the joint discussion of Sections 
A and G was held; but there has been no official report as to the 
effect of lightning stroke upon buildings protected by conductors 
since the Lightning Rod Conference of 1882. Interest in the 
subject has been again revived, first, by tbe Electro-Technische 
Verein of Berlin, who have this year published s set of rules; and 
secondly, by the establishment in this country of the Lightning 
Research Committee, organised jointly by the Royal Institute of 
British Architects and the Surveyors’ Institute. 

The anthor compares Continental and American practice, and 
gives an account of his rearrangement of the system used at 
Bt, Paul's Cathedral, where the conductors, erected as recently as 
1872, were found to be totally inefficient, both as regards the con- 
ductivity of the joints and the resistance of the earth connections. 


In the plan recommended, both for this installation. and for the 


more recent one at Westminster Abbey, the number of ordinary 
conductors from air to earth has been greatly increased, and, besides 
these, horizontal cables are run on the ridges of the roofs and in 
other prominent positions so as to encircle the building, being 
interconnected to the vertical conductors wherever they cross one 
another. The horizontal cables are furnished at intervals with 
aigrettes, or spikes, which are invisible from the ground level, 
and are designed to give many points of discharge. At the same 
time they, in conjunction with the cables, would receive any side 
flash which might occur should any portion of the building receive 
a direct stroke of lightning. 

The unreliabity of soldered joints for conductors, whether of 
cable or tape, has Jed the author to design a special joint box, which 


can be applied for uniting any portion of the system together in 


such & manner as to give great mechanical strength as well as good 
electrical contact; at the same time any box can have points 
inserted so as to form an aigrette in any desired position. 

Owing to the difficulty of sinking an earth plate of sufficient area, 
on account of old foundations, a special form of tubular earth has 
been designed which takes up little space and bas the advantage 
that if a suitable moist ground is not obtainable the desired low 
electrical resistance is attained by leading a tube in connection with 
the rain-water pipes, 80 that a portion of the rainfall is diverted to 
the tubular earth. 

The author alludes to the immense amount of damage to property 
annually occurring which might be prevented if efficient conductors 
were installed. He mentions that instead of every church having 
its lightning conductor not 10 per cent. are so provided ; and in the 
case of other public buildings the percentage is not much larger, the 
reason in the case of the former class of buildings being that a 
vicar wishing to safeguard his church has usually to pay the cost out 
of his own pocket. 

Architects, as a rule, treat the question of lightning conductors 
in a very brief manner, and in their specifications seldom say any- 
thing as to the way in which they are to be run, or the necessity for 
good joints and good earth connections. 


ON THE CHANGE OF CONDUCTIVITY OF 
METALLIC PARTICLES UNDER CYCLIC ELECTROMOTIVE 
VARIATION. | 


By Prof. JaaADiS CHUNDER Bose, M. A., D. Sc. 
(Abstract. Section A.) 


1. UNDER the action of electric radiation the conductivity of 
metallic particles exhibits variation. In the positive class, like 
iron, there is an increase, and in the negative, like k, &c., a diminu- 
tion, of conductivity. Each class again falls into two sub-classes: 
(a) sensitive substances which undergo self-recovery ; and (b) sensi» 
tive substances which do not. In the case of self-recovering sub- 
stances the conductivity distortion varies with the intensity of 
radiation. Under the continued action of radiation, the distortion 
attains a maximum, balanced by force of restitution, and on the 
cessation of radiation there is an elastic self-recovery. 

2. The three classes of substances, positive, negative and neutral, 
may be distinguished by their peculiar characteristic curves. 

3. The change produced in the sensitive substance by the action 
of radiation is not, normally speaking, chemical. 

4. The conductivity change is produced, not only by very rapid, 
but also by comparatively slow electric variation. Generally 
speaking, all the conductivity variation effects produced by electric 
radiation can be reproduced by comparatively slow cyclic electro- 
motive variation. 

5. These conductivity changes under cyclic electromotive varia- 
tion may be continuously recorded by means of the conductivity 
curvograph. : 

. 6. Electric conduction in metallic particles sensitive to electric 
radiation does not obey Ohm's law. The conductivity is not con- 
stant and independent of the E.M.F., but varies with it. In the 
positive class the characteristic curve—in which the ordinates 
represent the currents, and the abscisss the E. M. F.— is concave to 
the axis of the current. The conductivity increases continuously 
with increasing E.M.F. The variation of conductivity in the lower 
portion of the curve is small, but increases with great rapidity in 
the upper portion. TE 

7. The curve obtained with strong is steeper than that with feeble 
initial current. 

8. There is found, especially when the initial current is feeble, a 
critical E.M.F., at which the conductivity change becomes so rapid 
as to produce an almost abrupt bend in the curve. Stronger initial 


current appears not only to lower the critical point, but also to 


mitigate the abruptness of this change. 

9. The effect of E.M.F. in modifying the conductivity of the 
conducting layer is weil seen in self-recovering substances, There 
is a definite conductivity corresponding toa definite E.M.F. As 


.the E.M..F. is increased, the sensitive molecular layer is strained, 


and a definite increase of conductivity produced. When the in- 
creased stress is removed, the corresponding strain also disappears, 
aud there is an elastic recovery of its former molecular and con- 
ductive state. Hence, when it is carried through a complete cycle 
of electromotive variation, with moderate speed, the forward and 
return curves coincide, and the substance remains at the end of the 
cycle, in its original molecular condition. | 

10. This is the case where there is complete recovery on the 
removal of the stress. With non-recovering substances we find an 
outstanding residual effect. In a curve taken with cyclic electro- 
motive variation, the forward and return curves do not coincide, 


— 
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but enclose an area. There is a hysteresis. The larger the range 
of the electromotive variation the greater is the area enclosed. 
There is a residual conductivity variation, at the end of the cycle, 
which may be dissipated by vibration, ` 


THE COMMERCIAL IMPORTANCE, OF ALUMINIUM. 
By Prof. Egnesr WirsoN, M. I. E. E. 
(Section G.) 


So far as I have ascertained, no paper dealing with the progress in 
manufacture and general properties of aluminium has been read 
before the British Association during the last 10 years. During 
this period enormous progress has been made in the production of 
aluminium, as can be gathered from the fact that in 1900 no less 
than 5,000 tons were produced by plant having a combined output 
of about 25,000 K P., representing a capital of over 42,000, 000 
sterling. 

Progress in Manufacture.—As8 far as is known, aluminium exista 
nowhere uncombined in the metallic state, and its production 1s 
essentially a chemical operation. The introduction of the electro- 
lytic prooess for the production of aluminium marks an epoch in 
the history of this subject, as at the present time (1901) all 
aluminium may be said to be produced by this method. The process 
was patented in 1886-87 by Hall in America, and Héroult in 
England and France. In 1888 Hall was at work with it on a com- 
mercial scale at Pittsburg; in 1891 the plant was removed to New 
Kensington, and was gradually enlarged to 1,500 H. P., and in 1894 
works of 5,000 H.P. were erected at Niagara Falls. In 1890 the 
Hall process operated by steam power was installed at Patricroft, 
Lancashire, but the French and Swiss works operated by water 
power in 1894 ruined the enterprise. About 1897 the machinery 
at St. Michel passed into the hands of Messrs. Pechiney, and was 
soon increased to 3,000 H.P., and here aluminium is still being 
manufactured by the Hall process. At Neuhausen about 4,000 H.P. 
is obtained from the Rhine, at Rheinfelden about 2,000 E. P., while 
about 9,000 H.P. are used by the Société Electro.- Metallurgique 
Française, of La Praz, near Modane. In 1895 the British Alu- 
minium Company was founded to mine bauxite and manufacture 
alumina in Ireland, to reduce the aluminium at Foyers, and to 
refine and work up the metal at Milton, in Staffordshire. By the 
end of 1899 plant of 7,000 H.P. had been installed at Foyers; some 
of it, however, being employed for the production of calcium 
carbide. In order to meet the demands of the Pitteburg Reduction 
Company, and as an indication of what is expected of aluminium, 
it may be mentioned that the Niagara Falls Company are installing 
two new turbines. Space does not permit of further description ; 
but the above remarks are sufficient to show how rapidly the 
electrolytic process has been developed. X i 

The Electrolytic Cell.—A short description of the Hċroult cell 
which is used at Foyers may be here given. It consists of a square 
iron or steel box lined with carbon, at the bottom of which is a cast- 
iron plate connected with the negative pole of the dynamo. The 
positive pole of the dynamo is connected toa bundle of carbon rods 
suspended from overhead and capable of vertical adjustment. ‘The 
cell is filled with cryolite, which becomes molten by the passage of 
the electric current, and then the powdered alumina is fed in con- 
tinuously as long as the operation proceeds. The potential differ- 
ence between the terminals of each cell is from 3 to 5 volts, and the 
current overcomes the chemical affinity of the aluminium oxide, 
besides heating the electrolyte. The operation is essentially a dis- 
sociation of alumina into aluminium, which collects at the cathode 
or negative plate, whilst the oxygen, which is evolved at the anode 
or positive pole, combines to form carbon) monoxide and dioxide. 
The current density is about 700 amperes per square foot of cathode 
and the working temperature varies from 750° to 850° C. The 
A yield is 1 lb. of aluminium per one electrical horse-power- 

Alloys.—Alaminium can combine to produce an eno ! 
of alloys, some of which, containing 1 b 2 per cent. 5 
combine the lightness of aluminium with greater hardness and 
strength. Other alloys containing from 90 to 99 per cent. of other 


metals exhibit properties of those metals much i 
purposes, Much as has been alread ch improved for certain 


; done, mu ; 
the alloy producing property of e ch more remains, and 


; opens up a vast fiel 
research. It must be remembered that electrolytic 1 md 
only been known during the last few years, and now that ita purity 
can be controlled on a large scale, consistent results may be obtained 
l T. cin qr oae e nner ga commercially contains traces of iron 
D, giving about 99'6 per cent, of aluminium in i 
product, All aluminium may be said therefore to onde cds 
divides itself into two 
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drawn Com pared à à when hammered C 
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striking characteristics. Since the weight of a given volume of a 
metal may govern its financial value, copper being 3°37 times as 


heaper than copper. It remains to be seen in what manner the 
ane of different metals have to be related for specific purposes. 
Conductor of Electricity. The use of aluminium as a conductor of 
electricity is engaging the attention of engineers very much at the 
present time, and already large quantities of it have been installed. 
A number of different alloys of aluminium have been tested at 
King’s College, London, for the British Aluminium Company, and 
it is the intention of the author to publish these In full later, but &' 
general reference may be made. Aluminium (containing 31 per 
cent, Fe and ‘14 per cent. Si) has a specific resistance of 
2:59 x 10-* legal ohms at 0° c 
12762 * 1675 „ „ 15 C. J 


a temperature coefficient "00393 and linear coefficient of expansion 


000023 between 16° and 100° C. Weight for weight the conduc- 
tivity of this aluminium is double that of copper, or, for eq 
conductivity, half the weight of aluminium wo be required ; x 
for a given length of conductor carrying the same electric neben 
with the same loss, that is, the eame fall of potential, the relative 
weights would be as 1 of copper to of aluminium. This prr -— ay 
involves a great saving in transport, and there is the additio 
advantage that fewer and lighter poles are required for erecting 
overhead conductors. 

Taking the specific resistance of aluminium at 2°76 and copper at 
1696 x 10—° ohms (Matthiessen's standard) at 15 C., the aanre 
of the aluminium wire will be 1:27 that of the copper. For eq 
conductivity it follows that the insulation on covered 5 
wires will be greater, but the covered wire will be still leas in weig 
than the copper. It is as a bare conductor for long-distance trans- 
mission that aluminium has been largely used, and it is; therefore 
necessary to consider the tensile properties and change 1 length 
due to change in temperature. The commercially pure aluminium 
alluded to above has, when in the form of wire, 126 in. (32 milli- 
metres) in diameter, a breaking load of 28,200 lbs. (12:6 tons) per 
sq. in. a limit of elasticity 19,376 lbs. (8:65 tons) per sq. mM., and 
percentage extension 19 within the limits of elasticity with an 
applied force of 16, 250 Ibs. (72 tons) per sq. in. Alloying this 
aluminium with copper, zinc, nickel, or iron in vary ing proportions 


to the extent of about 2 per cent. increases the tensile strength at 


the expense of cunductivity. It is, therefore, important to know 
what the tensile properties have to be in particular cases. The 
Standard Electric Company of California in their 43 miles of trans- 
mission line employ aluminium wire ‘294 in. in diameter having & 
resistance per mile of 1:008 ohms at 25° C., and this is stated to have 
a conductivity of 59°9 per cent. of copper. The breaking ‘load is 
22,800 lbs. (10°1 tons) per sq. in. No limit of elasticity is given, 
but it is stated that at 14,500 to 17,000 Ibs. per sq. in. there is a 
marked increase in the permanent set, which was taken to indicate 
the limits of safe working load. It may be here mentioned that the 
tensile properties of aluminium are increased by rolling, hammer 
ing, or drawing. In testing wires, therefore, different results may 
be obtained from the same material by varying the amount of draw- 
ing down. Copper and nickel-copper alloys can give about 20 tons 
breaking load, 16 tons limit of elasticity, percentage extension 19 
with 7-2 tons per sq. in. applied, and conductivity about 52 per 
cent. of copper. Now, hard-drawn copper has & breaking load of 
about 28 tons, and limit of elasticity 12 to 13 tons per sq. in., & per- 
centage extension of 0'10 "with 7:2 tons applied aq, in., and & 
linear coefficient of about 000017 per 1° C. These light aluminium 
alloys can have a limit of elasticity exceeding that of copper, their 
ded : g that c th 
percentage extension under a given load within the limit of 
elasticity is greater (about twofold) than copper, and the linear 


coefficient of expansion is greater. The rties of the elastic 
oe ’ 5 with the superposed dest of change of tem- 


5 ve been examined, and they show that the greater light- 


greater percen . 
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copper, the total tensile strength of an aluminium wire of. the same 
conductivity as the copper may be greater according to the alloy 
chosen, and this may compensate for the increase in the surface 
exposed to wind, &c. . 

Surface Effect.— If the mathematical theory of Lord Kelvin be 
examined, it will be seen that, provided the electrical resistance to 
steady currents is the same in each wire of a series of non-magnetic 
wires of the same length, but of different specific resistances, and 
consequently different diameters, the increase in electrical resist- 
ance, due to frequency, is the same in each of the wires. It cannot 
therefore be urged against the larger diameter (1:27) of aluminium, 
as compared with copper, that this effect is increased. Indeed, the 
self-induction is reduced by the larger diameter of the aluminium 
for equal conductivity. 

Electric Glow.—In the case of aerial wires between which exists 
some thousands of volts potential difference, it is well known that 
the wires glow on account of the intense electrification of the air in 
the neighbourhood of the wire. This effect is a function of the 
radius of the wire. The mechanical pull varies as i 


J (field strength x radius of curvature) 


for points (see Chattock, Philosophical Magazine, September, 1891). 
The increased radius of the aluminium for the same conductivity as 
copper would help to reduce electric glow. The film which forms 
on aluminium in the presence of moisture is known to consist of 
basic aluminium sulphate, and the author has found that it possesses 
a high electrical resistance when dry. This may have importance, 
in the case of overhead conductors, in diminishing glow discharge. 
Some Long-Distance Transmissions.—A full description of all the 
long-distance transmission schemes would be out of the question 
here. The following are brief notes to give a general idea of what 
has been accomplished. At Northallerton, England, four miles of 
overhead aluminium wires are employed. Screwed socket joints 
have proved successful. At the Snoqualmie Falls, 20 miles of over- 
head conductors convey current to Renton, where the line divides, 
onc half going to Seattle and the other to Tacoma. About 139,000 lbs. 
of aluminium are employed. The horse-power is 12,000 and the 
voltage is 30,000. McIntire joints are employed. This joint consists of 
a tube 9 in. long, of aluminium, flattened, and large enough to enclose 
both wires; by special clamping tools three complete twists are 
given and the joint is complete. The Blue Lakes transmission 
scheme bas 43 miles of overhead wires. The poles are 132 ft. apart. 
The aluminium used in this undertaking has been referred tc above. 
As indicating the satisfaction given by aluminium, it may be men- 
tioned that in the new line about 1,000,000 lbs. of aluminium will 
.be required in the form of stranded conductors, 2 in. in diameter. 
The Pittsburg Reduction Company have received orders for 
150,000 Ibs. of aluminium for the feeders on the North-Western 
Railway, Chicago. The Hartford Electric Light Company have 33 
miles transmission, 2,000 H.P. at 10,000 volts, three-phase. The 
cable, } in. in diameter, consists of seven strands. The Kansas City 
and Leavenworth Electric Railway line are using 76 miles of alumi- 
nium cable. At Waterport, U.S A., a 64 miles transmission is 
employed. The conductor consists of a seven-strard cable sup- 
ported on 30-ft. poles 100 ft. apart. The Niagara Falls Power Com- 
pany has about completed its second power transmission line 
between the Falls and Buffalo. The three-phase current is trans- 
mitted by three aluminium cables, each composed of 37 strands. 
The span between the poles, which in the old copper lines is 75 ft., 
averages 1124 ft. in the aluminium line. An electrical transmission 
plant has been completed in the valley of Pompeii, near Naples, in 
which aluminium is employed for the line wires. Three lines 
emanate from the power house—2 miles, 9 miles, and 2 miles long 
respectively. In Provo Canyon, tbree aluminium cables, each of 
seven strands, transmit over 40 miles to Tintic, which is connected 
with Mercur, 30 miles distant, and electric current is transmitted 
to Mercur vid Tintic, as readily as by the direct line between Mercur 
and Provo. In this manner, if one line is out of order, power can 
be transmitted by the other. 
_ Jeints.—It has been urged against aluminium that it gives trouble 
in jointing. The ordinary metals are strongly electro-negative to 
aluminium, so that if other metals than aluminium be used in joint- 
ing, galvanic action will occur in the presence of moisture. In the 
above power transmissions mechanical joints have been made with 
success; but, with proper precaution, aluminium wire can be welded 
cither by the use of the blow-lamp, or electrically. The following 
tests will show that welding cau be successfully accomplished. The 
original trolley wire (8 section) has an area of 135 sq. in, and a 
breaking load of 1:6 tons on that section, with 11:3 per cent. exten- 
Hon. The welded joint gave 1'2 tons breaking load, with 8 per 
cent. extension, the joint not being broken. An aluminium wire, 
516 in. in diameter, having a breaking load of 3,449 lbs, with 14 
per cent. extension, gave 2,912 lbs. breaking load, when welded with 
20 per cent. extension. Hard and soft solders are supplied by the 
British Aluminium Company. It is necessary to break up the 
oxide which forms on the surface of the aluminium, and with care 
aluminium soldering is rendered easy. 

Melting and Cast ing. Aluminium can be melted in plumbago or 
sand crucibles without becoming brittle or taking up silicon, pro- 
vided that the temperature does not much exceed 626^ C., or 1,160? 
F., its melting point. The shrinkage of pure aluminium is 20 in. 
to the foot, as compared with 187 in. for copper. 

Aluminium for Iron and Steel Founders,—The addition of alu- 
minium to iron or steel has the great advantage of keeping the 
metal more fluid in the ladle, thus saving by the avoidance of blow- 
holes. . At high temperatures the metal decomposes nearly all 
metallic oxides, and prevents blowholes by combining chemically 
with the gas which forms the holes. Its action is stated to be about 
20 times as powerful as silicon, and the resultant steel is superior 
in toughness and ductility. The quantity to be added varies accord- 


ing to the iron used. Generally the amount runs from 2 lbs. to 
5 lbs. per ton of iron. 


Rolling and Forging.—The great ductility of aluminium makes it 
easy to work with rolls. Rolled sheet aluminium, ‘001 in. thick, is* 
used for decorative purposes. In fact, leaf aluminium may be said 
to have replaced leaf silver. It can be forged easily either cold or 


warm. Aluminium containing much silicon and iron can only be 
forged with greater difficulty. 

Hardening and Annealing.—The hardness of aluminium varies 
according to its purity, the purest metal being the softest. Ordinary 
98 per cent. aluminium is about as hard as copper. Aluminium 
becomes harder the more it is worked by rolling, drawing, stamp- 
ing, or hammering. The metal must be annealed in a close muffle, 
and must not come in contact with the open fire. | 

Drawing and Stamping.— Prof. Thurston places aluminium as 
sixth in the order of ductility, being preceded by gold, silver, 
platinum and copper, but it is doubtful if it does not rank as high 
as iron. Aluminium can be pressed or stamped under the drop 
hammer, hot or cold. Very fine effects can be produced by first 
burnishing the metal and then stamping in polished dies. ` 

Heavy Alloys —4luminium Bronzs.—In 1889 and 1890 papers 
were read before this Section on aluminium bronzes. It was then 
pointed out by Mr. J. H. J. Dagger, F.C.S., F.I.C., that for artillery, 
small arms, propeller blades, stern rudder frames and hydraulic 
work, the non-corrodible properties and great strength of these 
alloys rendered them most valuable. Aluminium bronze propellers 
have been successfully employed for high-speed torpedo catchers. 
The two classes of bronze most frequently used contain from 12 to 
8 per cent. aluminium and 88 to 92 per cent. copper, and havea 
golden appearance and the strength of steel. The breaking load in 
tons per square inch varies from 44 to 39, with an average elongation 


of 9 per cent. and 38 to 34 tons per square inch, with an average . 


elongation of 21 per cent. They have high elastic limit and trans- 
verse strengths. 

Where forgings or stampings are required, four classes of bronze 
are recommended, containing respectively 10, 74, 5 and 24 per cent. 
aluminium, the rest being copper. The specific gravities vary from 
7:6 to 8:3, the tensile strength varies in castings from 30 to 20 tons 
per square inch, and the elongation varies from 22 to 40 per cent. 

Uses of Pure Aluminium.—The uses of aluminium are very 
numerous. Probably the widest field is still in the purification of 
steel and iron. It appeals to the public as a material for constru t- 
ing cooking utensils. It is not brittle like cast-iron, nor does it rust 
like tinplate. It is used for internal fittings for ships instead of 
wood, for motor car parts, and boiling pans for confectionery. The 
Admiralty employ it, and on the Continent soldiers are equipped 
with it when possible. It is used in a modified form of lithography 
as a substitute for solenhofen. We have seen that with the 
increasing price of copper, aluminium is being used largely for con- 
ductors of electricity. It can be used for rooting houses. There is 
no reason why it should not be used to replace the present heavy 
bronze coinage. It wears beautifully bright and clean, and is 
sufficiently hard for this purpose. 


. CURRENT SPECIFICATIONS. 
LXXVIIL—LEEDS SWITCHBOARD. 


|... BUMMARY. 

Extent of Contract. — Supply and fixing of new main switchboard 
for two-phase working. 

Number of Machines and Circuits.—To be arranged for three 
1,500-K w. two-phase 50 ~ alternators and 30 single-phase circuits. 

Type of Board.—To be suitable for working in conjunction with 
the existing board, two main omnibus bars being provided. All 
switches to be siugle-pole, connected to the inners of the concentric 
cables. The handles of each pair of switches to be coupled together 
so that the two phases are operated together. 

Size of Switchgcar.—Alternator switchgear to be capable of 
carrying 500 amperes, each circuit 200 amperes as working current. 

Tests after Completion.—F lash test of 5,000 volts between omnibus 
bars and earth, all instruments in circuit, also a continuous test of 
4,000 volts for one hour. 

Details of Offer.—The plant and apparatus offered to be fully 
described on the blank pages attached to the specification. 

Specified Date of Complction.—Seven months from date of order. 

Penalty for Late Cumpletiyn.—One-half of 1 per cent. off total 
contract price per week. | 

Terms of Payment.—80 per cent. of value of work executed on 
site as work progresses, 10 per cent. three months after work taken 
over, 10 per cent. six months later. 

Period of Maintenance.— Until date of final payment, nine months 
from date of completion. 

Amount of Surcty.—Two sureties to be named willing to be 
bound in a sum equal to 80 per cent. of contract price. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—See below. 

Arbitration Proposals.— Unsatisfactory, see notes below. 

Date for Receipt of Tenders.— October 8th, 1901. | 


This specification is issued by the town clerk, and signed by Mr. 
E Dickinson, A. M. I. C. E., M. I. E. E., the engineer of the under- 
ng. 
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In some respects it is of special interest in view of the con- 
troversy which has arisen in regard to the placing of the contract for 
somewhat similar apparatus by the Corporation of Manchester with 
a foreign firm. . 

So far as relates to the technical part of this gpecification, the 
1equirements can be met by any firm who do high-class work and 
make a speciality of high tension switchgear. — 

The engineer knows what he wante, states his wishes clearly, and 
asks tenderers to specify in detail how they propose to meet the 
requirements. The generators are two-phase 1,500-KW. machines, 
the circuits single-phase, and it must be possible to work the cir- 
cuits in pairs, one on each phase, together. The machines m ust be 
capable of working in parallel, and the board throughout is of the 
single-pole parallel-working variety, the alternator and circuit panels 
being placed on opposite sides of a brick partition. i 

It will be noticed that in accordance with modern practice the 
construction of the board is to be such that it is perfectly fireproof 
in every detail. 

The general conditions demand that two sureties sball be found 
by the successful tenderer who shall be willing to be bound io a 
gum equal to 80 per cent. of the contract sum. This scems excessive, 
the needs of the case would surely be met if 20 or, at the most, 50 
per cent. were asked for. . f 

The special point needing attention when preparing offers is the 
absence of any provision for arbitration. The decision of the engi- 
neer is throughout specified to be final, not only in interpreting the 
wording of the different clauses, but also in settlement of any dis- 
pute. It is further stipulated that any such decision shall be made 
a rule of the High Court of Justice on the application of either 
party to the contract. We consider this to be entirely unfair, aud 
we strongly recommend that exception be taken to this in ten dering, 
the reference of all disputes to an independent arbitrator being 
stipulated for. It is only by united action on the part of manu- 
facturers that a stop can be put on the attempts of wealthy and 
powerful municipal authorities to ride roughshod over the sound 
and just commercial principle of the settlement of disputes by an 
independent unbiassed authority. 
| The labour clauses are very stringent, and provide for the pay- 
ment of standard rates of wages in the districts in which the work 
is carried out, the observance of the standard hours of labour, and 
the transfer of their liabilities to all sub-contractors. "These condi- 
tions will doubtless be accepted by many of the leading firms, but 
we think they will strongly object to the conditions providing for 
the production at any time to the nominee of the town clerk or 
deputy town clerk of the private books of the contractor, containing 
the times and payments of all wages to workmen in connection 
with the contract. We think demands of this character 
are unreasonable, and we strongly urge all tenderers to 
protest against any such stipulation. If it be allowed to pass un- 
challenged, and it become customary for any purchaser to demand 
that his nominee shall have access to the labour costs of any article 
he purchases, it will be liable to gross abuse, and will be a source of 
grave injustice. We hold that a municipal body isin the same 
position as any other purcbaser, and that it has no right to force upon 
an unwilling manufacturer a number ef special stipulations such as 
those mentioned above, simply because it is influential and powerful, 


and is able, by reason of this influence and power, to dictate terms 
to the contractor it employs. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inguiries should be addressed, 


18,028. “Improvements in electric storage batteries." L. BRISTOL. Sep- 
tember 8th. 


18,027. Improvements in electrical machines and motors.” G. Peete 
tember 9th. (Complete.) G. Guy. Bep 


18,080. ‘Improvements in electrical apparatus for transmitting the s 
a rotating body to an indicator at a distance." A. U. ALCOCK. SN ME. 


18,079. "Improvements in electric heating systems for A y 
and E. M. HERR. September 10th. EM geom Lene ee 


18,082. ' An improvement in direct current 
DOoNNITHORNE. September 10th. - generators or motors.” H.E, 


TETAN Apparatus for registering telephone calls." H. Snowpon. Septem- 


18,102. ''Improved process for magnetically separati : 
su;phide or otherwise, from their gangue or from cach other” PA, F. goa Ores, 
(Magnetic Ore Separating Company Proprietors, F. NER. 


10th. (Complete.) Limited, Victoria.) September 
18,105. ‘Improvements in coherer ; ; 
Makcoxi. September 10th. Coherers or detectors for electrical waves.” G. 


18,110. Improvements in connection wi i - 
other electrically-operated machines or Wen Lone tanas snd 


T. J. TRESSIDER, and D. G. Jones. September 10th. J. Brown & Co., Ltp., 
18,124. ‘Improvements in i i 

ber Ik. P electrical switches." A. H. HICKLEY, Septem- 
18,125. “Improvements in and i A 

bwitches.” A. i. HICKLEy. „September llth, ^. with electrical controlling 
18,155, 


“Improvements in electrio circui i 

Oris Evevaton Company, LiwiTED. (Otis Elevator Com de one regulators.” 

United States.) September 11th. (Complete.) pany, Incorporated, 
18,169. “Improvements in searc 


" hlights or projectors f 
purposes, KOMPTON & Co., L : h or nav 
and J. W. Ewanr. Bépiemberiih i R. E. B. CROMPTON, 


ts and electro. 


al and military 
J. Hoboros, 
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19,179. “Improvements in electric cables.” J. H. West. September lith. 
(Complete.) 


18,180. “Improvements in the manufacture of electric cables." J. H. WEST. 
September llth. (Complete.) 


18,298. '* A method of testing the lines of electrical fire alarm, burglar and 
call systems.” A. EcksrkiN and F. G. BELL. September 12th, 


19,246. “Improvements in and connected with magnetic separators.” C. 


ScHoLL. September 12th. (Complete.) nn. 1 -— 
18.256. ‘Improvements in electric accumulator ba es. .J. B. A. 
Col. LE TAB. September 12th. (Date applied for under Patents, &c., Act, 1883, 


Sec. 108, February 12th, 1901, being date of application in Frauce.) (Complete.) 

18,258. ‘Combined electric logs and speed recorders.” F. N. DENNISON, 
September 12th. 

18.267. Improvements in or relating to detectors and so-called coherers for 
the detection of electrical disturbances, Hertzian waves, light waves, and other 
radiations.’ J. C. Bose and S. C. BULL. September 12th. E 

18,268. "Improvements in or connected with electrical resistances.” J. C. 
Bose and 8. C. Bull. September 12th. : 

18,273. “Improvements in methods of electric haulage and locomotion. 
G. CawLey. September 18th. 

18,282. “Improvements in and relating to fittings for electric lamps or gas 
fittings, and the like purposes." H. COOKE. guides . MOMS 

18.288. Supporting and automatic disconnectin shackle for elec 0 - 
aa cables and other electric traction work, W. H. STEWART. September 
13th. 

i i i the hub and 

339. '* A bond for making an electrical connection between 
the felloe and tyre of railway and the like wheels, having 1 wooden or other 
non-conducting body portion.“ A. H. JOHNSON. 5 ance nr 

18,829. “Improvement in electric circuit breakers. HE Bri - 
HOUSTON Siang: LiMiTED. (E. M. Hewlett, United States.) Beptember 13th. 
(Complete.) ; : 5 

14,390. Improvements in electric motor control systems," THE l 
e COMPANY, LIMITED. (F. E. Case, United States.) Septem 
ber 13th. (Complete.) 

18,331. ‘Improvements in sy tems of electric m otor control. E B 
September 18th. (Date applied for under Patents, &c., Act, e e , 
February 15th, 1901, being date of application in United poet 5 

2 : yy 8 a 

13,333, “In provements in electric rheostats. THe BRITI l 
HovustTon COAST, LiMiTED. (F. E. Case, United States.) September 13th 
(Complete. ) . 

18,350. ‘Improvements iu or relating to arc lamps with . 
hoods safety catch and wire rope attaching device." C. OLIVER. p 
18th. 

18,999. An improved electric furnace." J. FARNSWORTH. September ud g 

18,895. "Improved system of operating and controlling electrical . 
H. G. WALKER. September Mth. 

18,400. New or improved controlling apparatus for electrically P 
driven ammunition rammers.” A. RkICHWALD., (The firm of F. , 
Germany.) September 14th. . a 

iu “Improvements in the manufacture of electrically ees 1 
proof materials and objects made therefrom.” R. AnRETY. Septem . 
(Complete.) . 

18,428. “Improvements in systems of electr.c mo or control. T : Poen 
qnowsow-Hocsrow  CowPaNx, LixirED. (P. Farnsworth, Unite : 
September lith. (Complete.) , Aa 

18,430. “Improved means or apparatus for detecting or Er woe TER 
waves, Hertzian waves and other radiations.” J. C. Bose and B. C. . 
September 14th. , 

18,437. ‘Improvements in incandescent electric lamps. 
September lith. (Complete.) 


J. W. FORSTER. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. ~ 


* 


Copies of any of these Specifications may be obtained of Mesars. W. P. 5 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 
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24,673. “Improvements in electric elocks.” J. steher. Dated December 
llith, 1899. The train from a ratchet wheel to an escapement and balance is 
driven by the fall of a loose weighted arm having an extension which bears & 
pawl. A pin also on the extension of the weighted arm eventually completes 
the circuit of an electro-magnet by putting into contact the pin and strip termi: 
nals upon an arm which projects from the pivot of an arm bearing the armature. 
The armature being attracted, a third arm on the same pivot strikes the pin 
and so throws up the driving weight again. 7 claims. 


24,701. “An Laprovoment in the manntacture of submarine eloetrio condsctors.” 
Siemens & Co. and W. Diesethorst. Dated December 12th, 1899. Submarine oon. 
ductors are formed of a conductor enclosed in a loose tube of gutta-percha 
formed round the conductor by a press having a coe into which water or com- 


pressed air may be passed. When water is employed the tubular casing has to 
be afterwards dried. 1 claim. 


24,717. “Improvements in fire alarm ph apparatus." B. J. B. Milis. 
Dated December 12th, 1899. Fire alarm telegraph apparatus is arranged 80 
that each street box can send its particular call to the central station where it 
is registered, and at the same time, if the central be free, the call is repeated on 
to a » joker 7 circuit, by which itis re-transmitted to the different engine houses. 
The “ joker" circuits are also arranged with telegraph keys so as to allow of 


signalling from the central to the engine houses, but these circuits are auto- 
matically cut when a street call is received. 26 claims. 
24,723. "improvement in the process of smolti 
ere aed In electric furnaces 
nd eae Neu SE CEST 12th, 1899 Iron ore mixed with lime 
^ ; erial to be treated, i ing i " 
tory eleetric resistances previously Bea ee ee eat len 


i heated i Jo. 
tric current, but out of circuit whil to incandescence by passage of elec 


„ e under the ore. 16 clams. 
10. "Improvements in er relating to electri , 

: o switches." W. Ely. Dated 
vide Switches ae uae to quiok-break switches, and e throw- 
handle, 5 claims. - ch the second connection is made independently of the 


24,740. “improvements in j | 
D or relating to electrio switohes." W. Ely. Dated 
CCC 
ias or may be stopped in an intermediate position. P» aca dc 
9 t. ' 


Switches and Or cn, with hoxss er cases for eoutalnin 
Dated December dot. 1995 ted therewith for electrical ttaction.”” W. Nis 


cally-operated switches. An i ectr.c railways and tramways with mecban: 
or liqu d seal o “a. AD inner removable casing is seated on the packin 
on the inuer ae tange of the outer box, P : 


8 : and is held by bolts through lu 
the inner case is 5 5 switch mechanism of Mis suitable bu 
supported on the bracket J. Spring clips or the like to the conductors 
be removed when re a ie pO that the mechanism is enclosed and oan readil 
of the tappet wheel o ed. The shaft of the switch is connected to the spindle 
ead at right angles on itg opposite faces» Joint cons sting of a pisie mi 
y atignment and removal, 8 caue engaging ribs on the shalts to allow 
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ELECTRIC RAILWAY MATTERS. 


We had thoughts of heading this article“ Electric Railway 
Progress," but that would have been hardly correct if 
applied to all that we have to record in the few comments 
which follow. For example, what is the measure of progress 
that is being made with that everlasting question of the 
electrical equipment of the “underground” railways of 
London? During the past few weeks the daily Press has 
been a battleground for the rival parties, already at logger- 
heads, to carry on their quarrels still further in the view of 
the public by squabbling as to who is, and who is not, 
responsible for the delays. Weare not at all surprised to 
find that the Press and the public are becoming weary of 
this sort of thing, and are longing for October 7th, when 
the Hon. A. Lyttleton, K.C., M.P., presides over the Board of 
Trade tribunal to hear all that may be said for and against 
the Ganz system and the “ Yerkes system "— whatever that 
may be. We refrain from expressing any opinion as to the 
respective merits of the arguments or systems of the two 
parties, and join with the over-wearied public in clamouring 
for a settlement of some kind without further delay. 


Turning to another project altogether, it is announced 
that the contract for the electrical conversion of the Mersey 
railways has gone to the Westinghouse Company, under 
terms which are detailed in another column of this issue. It 
is agreed that the work shall be completed within 18 
months, and the contractors guarantee that enormous 
economies will be effected in the working expenses. 
Figuring now at 1s. 3d. per train-mile of steam traction, 
they are to be reduced to 63d. with electrical working. 


There is a scheme, for which surveys have recently been 
made and an excellent route of 47 miles selected, for a high 
speed electric railway between London and Brighton ; 
120 miles an hour is spoken of quite glibly, as though it had 
been done a dozen times over in railway working. We 
have heard of London— Brighton electric railway schemes 
in years gone by. They have remained on paper so far. 
May the present scheme meet with better success. So 
far it is a paper project which has not even troubled a 
Parliamentary Committee, and, therefore, is hardly worth 
discussing from a practical point of view just yet. The 
opposition of the existing lines will have to be reckoned 
with ; Mr. Staats Forbes seems to regard the proposition 
as a huge joke, and he pooh-poohs it accordingly. What 
other course could so happy and contented a man as Mr. 
Forbes be expected to adopt ? 


In the domain of high speed electric traction there have 
been several interesting points raised of late. Herr Lasche's 
paper at the Glasgow Engineering Congress is well within 
our readers’ minds, and the efforts of the A.E.G. are pretty 
common knowledge. Messrs, Siemens & Halske and other 


German firms are also devoting themselves to the question 
D 
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in a very thorough manner, and under the august patronage 
of the German Emperor and the military authorities, some- 
thing of practical service may be forthcoming before very 
long. 


So far as our own high-speed experiment on the Behr mono- 
rail system is concerned, there are no signs of undue haste in 
carrying the powers, already obtained, into effect. There 
are still many preliminaries to be arranged, and there is talk 
in the Manchester press of the necessity for promoting yet 
another Bill to enable the company to carry out the 
agreement with the Salford Corporation. It is said that 
there ig some reason for hoping that one section, some 
of the generating plant at Warrington, and a couple of the 
cats, will be completed by the spring of 1903; but we are 
told that ** we shall probably have to wait till the year 1905 
has dawned before we can enjoy the luxuries of a 20-minutes' 
journey from Manchester to Liverpool.” Will it be possible 
by then? 

It is stated that the Prussian Railway Administration has 
reported upon the electric railway experiments on the Berlin- 
Wansee line and elsewhere. While electricity is considered to 
have many advantages, it is said to compare very unfavour- 
ably with steam in regard to cost. This is a rather remark- 
able statement in view of the results on London electric 
railways, and the figures just quoted by us in respect to 
the Mersey contract. 


With the opening of November will come the throwing 
open for public traffic of the Islington section of the City 
and South London Railway Company—a name which looks 
as though it might be bettered now that the northern dis- 
trict is touched. Eleven new and enlarged trains “ made in 
England” will be introduced; they are four-coach double 
compartment trains, and a special feature is the raising of 
the roof in the centre to permit of the introduction of orna- 
mental ventilators. Improvements are being effected in the 
lighting of the trains throughout the entire system. 


From Sweden comes the news that the Government there 
is considering plans of working the State railways elec- 
trically, instead of by steam, waterfalls, which are very plenti- 
ful in that country, being utilised in connection therewith. 


From America we learn that the contracts for the con- 


struction and electrical equipment of the New York Rapid 
Transit Railroad have been let. The equipment will com- 
prise 48 Babcock boilers, eight 7,500-1.r. Allis engines (two 
component engines working on one shaft), direct connected 
to 5,000 xw. generators of the revolving field fly-wheel alter- 
nator type. | 


We ought not to forget the scheme which was discussed at 
Glasgow, for an electric railway to run through a tunnel to 
Ireland. The project is very much in the air at present, 
and requires such financial support as is not likely to be 
forthcoming yet awhile. When the tunnel itself is on a 
fair way to completion, we will again refer to the elec- 
trical project. | 

The above remarks constitute a brief summary of some 
of the questions which have arisen during the past week or 
twoin connection with electric railway development. It 
may not be complete, nor of much practical engineering 
service so far as details of the different undertakings are 
concerned, but it will serve to show generally what is doing. 


- 
- 
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Tur relation between the thickness of 
the dielectric on a cable core and the poten- 
tial difference required to disrupt it, involves so many 
variables that it has hitherto been extremely difficult to 
express it by any simple formula. Given four or five observed 
values, it is an easy matter to find an equation to fit the 
corresponding curve, but no general law has been discovered, 
The problem is sufficiently difficult in cases where the poten- 
tial applied is from a battery ; in alternate current tests on 
cables the question involves the effects of self-induction and 
capacity, the distribution of potential is extremely compli- 
cated, and to generalise on the results is, as a rule, a 
disappointing occupation. There has been a great deal 
written on this subject during the past four years in America, 
especially in regard to paper dielectrics ; it was keenly dis- 
cussed 10 years ago at the Institution of Electrical Engineers ; 
it cropped up again during the reading of Mr. Mordey’s 
recent paper, and yet again when Mr. O'Gorman compiled 
his lengthy contribution. But that the problem is not yet 
solved is obvious from an article by Mr. C. Baur in the 
Electrician of September 6th. Mr. Baur has a little 
formula of his own which certainly appears to come 
very near to the mark, but we confess that the 
evidence he puts forward in revealing the discrepancies 
resulting from the use of the formule of others, makes us 
more than cautious in accepting any generalisation, especi- 
ally an empirical one, even from himself. He quotes, for 
instance, from Mr. O'Gorman's paper as follows :—'* We 
may suppose the insulating material has a conslant voll- 
resisting quality per centimetre thickness, ‘measured between 
plane surfaces. Trowbridge (1898) has proved this true 
for large thicknesses of air; and T. Gray (1898) for all thick- 
nesses of paraffined paper. It is not true for small thick- 
nesses of substances like paper impregnated with oil, empire 
cloth, mica, &c., but the law is known, having been investi- 
gated by T. Gray and others.” If the law is known, it 
appears to us to be rather a pity that-nature should be found 
so frequently averse from it. Mr. Baur is of opinion that it 
does not hold even in the case of air. The equation sug- 
gested by Mr. Baur when applied to the observed volts and 
dielectric thicknesses gives some very satisfactory results 
If dis the dielectric thickness of a cable core measured in 
millimetres, v the potential difference of the alternating 
current measured’ in volts, and ¢ a ,constant, his suggested 
formula is 


Dielectric 
Strength. 


Vee d’. 

This he shows to be fairly representative for impregnated 
jute for thicknesses 4 = 3 to d = 24, c being 2,200. It 
is similarly applicable within fair limits of accuracy to 
calico impregnated with india-rubber (c = 2,200), to ar 
(c = 3,300), to mica (c = 58,000), and to vulcanised 
india-rubber (c = 10,000). If these results can be con- 
firmed, and this empirical law established, it will be of great 
value to electrical engineers. We commend it to the con- 
sideration of the directors of the National Physical Labora- 
tory. In carrying out such tests, the difficulty will be : 
procure the substances free from foreign particles an 
bubbles. And even if the law is proved to be sufficiently 
accurate under such conditions, great factors of safety would 
have to be allowed in the commercial adoption of it. Once 
established, the law would be of service in cable e 
tions, for in a great many instances dielectric strength is on 
second in importance to dielectric resistance. 


— — — 


i lectric tram- 

Sedgley and Wolv erhampton.—The new e 

way line from Sedgley to the boundary of the 1 a 

Wolverhampton is now completed. Trial trips di 
place, and the official inspection will be made shortly. 
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ENGLISH AND AMERICAN RAILWAY 
SIGNALLING. 


By J. PIGG. 


(Continued from page 505.) 


THE track batteries are usually of the gravity Daniell 
type, and it is found that from two of these in parallel the 
beat results are obtained. The batteries are usually buried 
in the ground at such a depth as will prevent their freezing. 
Naturally, with such an imperfectly insulated circuit as 1s 
offered by a pair of rails, the track relay must be of low 
resistance, and the relay be capable of working with a wide 
range in the strength of the current. It is also necessary 
that the circuit formed by the rails should be of as low a 
resistance as possible, and to ensure that joints in the rails 
do not increase the resistance appreciably, they are each 
bonded with two No. 8 Brown & Sharpe's gauge galvanised 
iron wires. 

The controlled manual system provides special mechanism 
by which the lever of, say, A's" signal is locked in the 
danger position by thearmatureof an electro-magnet controlled 
and operated by * B." . A special circuit is erected between 
those points for the operation of the apparatus, and at each 
place an indicator is provided, which shows “ clear" when 
neither has given permission to lower the other's signal, and 
“ Blocked ” when one of them has done so. At A” the 
special circuit includes the electro-magnet only, the arma- 
ture of which locks the signal lever. At B" the circuit 
is completed through the tongue of a relay operated by the 
track circuit relay, and also through a “ plunger” or circuit 
breaker. The effect of “plunging” is to break down the 
special circuit by which the lock is operated, and it remains 
in this condition until the train signalled passes on to the 
track circuit, which, of course, is outside of the “ block.” 
Until the train has passed on to the track circuit, and re- 


made the locking circuit, further use of the plunger has no 


effect, and the operator at B is thus prevented from 
releasing “ A's" signal for a second train, eyen if he in- 
advertently goes through the operation of plunging. From 
what has already been stated with reference to the cyclic 
nature of the operations in the later forms of the controlled 
manual system, it is obvious that the locking circuit is not 
completely re-made until the signal at “B” has been 
replaced in the danger position behind the train which has 


just passed out of the section. 


Signals show safety (normally) when block is clear. 


Continuous rail circuits from signal to signal. 


Fia. 9.—DIAGRAM OF AUTOMATIC SIGNALS UNDER CONTINUOUS 
CONTROL OF TRAINS. 


The apparent safety of the controlled manual system to 
those which it has superseded is ascribed to the substitution 
of automatic control for manual control. The function of 
the operator is to furnish the energy for opera/iny a block 
signal system that is primarily controlled automatically by the 
train passing through the block. Properly designed and 
efficiently maintained mechanism is considered preferable as 
a means of control, to the control of man with all the other 
interests and weaknesses inseparable from his existence, 
which tend to lower his efficiency as a machine. 

From the adoption of the track circuit as a means of 
Controlling the operator’s movements, to its use for the 


automatic actuation of the signals, and the protection of the 


trains, was an obvious step, and the reasoning employed to 
Justify such a change is plain. “If the substitution of 
automatic devices for the control of a system formerly under 
human control and operation produced such beneficial 
resulta, why, one naturally asks, should not the introduction 
of automatic mechanisms for its operation produce like 
benefits?” The system is merely an expansion of the track 
circuit from signal to signal with the addition of means for 


operating the signals. It,“ the automatic system, “ is 


constantly on duty, requires no relief substitute, never goes 
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on strike nor tires of its job, never sleeps, gets drunk, or 
deserts its pals, and never misconstrues its orders.” Such 
is the eulogy of the automatic system by an ardent advocate 
of its use. The other side of the shield is as follows :— 
* Automatic signals are incapable of detecting and reporting 
disobedience of their warnings by enginemen, they are in- 
capable of reporting and correcting derangements of their 
mechanism, they give no assurance of detecting wrecks, 
landslides, wash-outs, or of other dangers to traffic that are 
at least liable to detection by the operators of manual 
systems.” Again, “the ideal system is one in which the 
train in a block has control of the signals governing the 
entrance to that block.” ‘The (automatic) system affords 
means of detecting misplaced switches in the block, of failure 
of cars on side tracks to stand clear of running line, bas 


frequently detected broken rails and obstructions in switches, 


it affords opportunity for trackmen to protect blocks during 
emergencies, and for protection during repairs.” Operators 
for such a system are superfluous, and could only be of use 
in case of derangement.” “ Railroad officials are universally 
awakening to the possibilities of automatic signals, and that 
wages are better utilised in obtaining automatic operation, 
which the writer considers would result in a better service.” 
* Failures with the automatic system have been largely due 


to insufficient force." 


< OVERLAP > 


2 DAVE 2 55 
e LESTES SECTIO 
nus c TRAIN 
A “WEST EOUNO SIGNAL 
E 10 u 
Held by train. Held by train, 


Automatic overlapping block system with train upon the overl 
section (signals upon bracket posts). 


Fra. 10.—DIAGRAM OF OVERLAP SYSTEM OF AUTOMATIC 
SIGNALLING. 


Such are some of the arguments adduced by advocates of 
automatic signalling in favour of that system, and it must 
be confessed that many of them are of a forcible character. 
If certainty of action, better service, and economy are the 
results of the adoption of the automatic system, its advocates 
are justified in their eulogy, extravagant as some of the 
claims seem to be. | 

An application of the automatic system is that known as 
the ** overlap" (fig. 10). In this arrangement the signal at 
the entrance to a section is kept at danger by the train in the 
block until it has passed the signal governing entrance into 
the succeeding block, a certain pre-determined distance, both 
signals being held at danger during the time the train is on 
the overlap section. Fig. 11 shows the theoretical arrange- 
ment of the independent block system, with the use of a 
supplementary signal to those already referred to, which is 
known as the “ distant," or cautionary signal. This signal 
is essentially a repeater, in that it indicates the position of 
the “home” or stop signal at the entrance to the block 
ahead. The overlap system, since it ensures the placing of 
two signals to danger behind a train after it has passed into 


Home Signa! 
T ^ 


= Overhead Signal Bridge. Tystant Signal 


‘ 


WD 


Fic. 11.—-NON-OVERLAP PING BLOCK SYSTEM OF AUTOMATIC SIGNALS 
APPLIED TO Four-Track ROAD USINd Distant SIGNALS. 


the next block ahead, is considered to minimise the risk of 
collision with a succeeding train which has passed the first of 
the two signals referred to. This action is accounted for by the 
rule that, where automatic signals are in use, trains may pass 
them, when at danger, at caution, after a stop of one or more 
minutes, as the rule requires. Hence the overlap system 
enables two signals to be kept at danger behind the first 
train until the latter is some distance within the protection 
of the last one. The disadvantage is that drivers may be 
tempted to pass signals carelessly when at danger, when 
aware that the previous train may be actually out of the 
block governed by the signal. On the other hand, where 
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the * distant” signal is used, whilst the home signal of 
a Section advises the engineman of the occupation or other- 
wise of that block, the distant advises him also of the con- 
dition of the next block ahead. If only one signal, the 
“ home,” is off, the first section only is clear. If both the 
“home” and the “ distant” are off, two sections ahead are 
clear. 

The actual operation of the signals has been effected in a 
variety of ways. In some cases disc signals were operated 
by coil springs, or weights driving trains of gear wheels, the 
release being effected by electro-magnets, which, again, were 
operated by currents set up by treadles. Other treadles 
gave motion to magnetos, some compressed air, some com- 
pressed heavy coil or spiral springs, and others raised heavy 
weights. In other cases, in present practice, the signals are 
operated by compressed air separately provided and supplied, 
as in the Westinghouse system, or by the aid of electric 
motors supplied from primary batteries as in the Hall 
system, 

In the Westinghouse system the track relay governs the 
valves of a compressed. air motor through the medium of an 
electro-magnet mounted on the motor case. The positive 
action of the motor is used only to lower the arm. The 
return of the arm to the danger position is effected by means 
of a counter-weight connected with the arm in the ordinary 
way. Fig. 12 shows the compressed air signal motor of the 
Westinghouse Company. Air is admitted at a, and passes 
to the valve chamber c, at the upper part of which is the 


Fig. 12.—WESTINGHOUSE 
COMPRESSED AIR SIGNAL 
Moros. 


* The positions of the signal arms are shown In accordance with English 
practice. In America, the running road is on the right looking in the 
direction in which the train is travelling, and semaphore arms project 
towards the right. 


admission valve, 8 P, which is normally kept closed by a 
spiral spring. To the armature, B, of the electro-magnet, M, 
is attached a rod, F, which passes through the electro-magnet, 
and forms, at its lower end, the exhaust valve. Attached to 
the lower end of F is a smaller rod, passing down towards 
the admission valve, and just clear of it when the electro- 
magnet is not energised. If a current passera throngh M ns 
the result of tle short circuitiug of the truck magnet, the 


P 


armature, B, is attracted downwards, and the rod, F, falls, 
closing the exhaust and opening the admission valves and 
allows air to pass by the passage, E, to the upper side of the 
piston, the motion of -which lowers the arm of the signal. 
The electro-magnet, M, is only energised during the time the 
track relay is short circuited. When that condition no 
longer exists, the armature, B, is released, the admission 
valve is closed and the exhaust opened, and the arm returns 
to the danger position through the action of the counter- 
weight, which, of course, also returns the piston to the 
upper part of the cylinder ready for the next operation, 
The complete arrangement is shown by fig. 13. 


(To be continued. ) 


ELECTRIC CONDUITS. 


THE June number of Traction and Transmission con- 
tained three interesting articles on conduits; one anony- 
mous; another by Mr. A. N. Connett, who is the recognised 
authority on conduit construction ; and a third and shorter 
article by Mr. Ernest D. Phillips, of the Westinghouse 
Company. 

The articles are illustrated profusely, but not unwisely, 
by clear sections and plans of the various conduits that have 
met with any success, from the Blackpool pioneer till now, 


. and there are three full-page photos showing the Paris con- 


duit under construction. 

The first conduit was designed by Holroyd Smith for 
Blackpool; and, considering that there was no accumulated 
experience to help the design, the partial success of this line, 
which had to work under severe conditions, was gratifying. 
It was not till 1889, however, that a conduit road proved 
financially successful. This formed part of the Buda-Pesth 
system, and was built by Siemens & Halske, being of the 
side-slot type; that is to say, one of the track rails was 
formed of a twin girder rail supported directly on the yokes 
of the conduit. | 

By this time it was recognised that an expensive system 
would be rendered very uncertain, and troublesome in opera- 
tion, if the whole construction peculiar to the conduit was 
not designed in a substantial manner, and the insulation and 
drainage most carefully carried out. 

The essential points in the design of a conduit system 
are practically these :—** The slot rails must be so strong, 
and so well supported and tied, that their relative positions 
will not be altered appreciably under the most extreme ver- 
tical or lateral pressures encountered in practice, The 
conduit itself must be sufficiently deep to carry away any 
flush of surface water and mud before it reaches the con- 
ductors, and it must be drained sufficiently well to avoid this 
purpose being defeated. The conductors must be rigid, and 
attached at frequent intervals to more than usually efficient 
insulators, which, themselves, must admit of easy inspection 
and quick replacement, and, above all, must be suspended 
clear of any possible accumulation in the conduit, or drip 
from above, as well as leaving the bottom of the conduit 
clear to facilitate cleaning. 

Those who will have the conduit system can chocse 
between three methods. They can have the side-slot through- 
out, as in Brussels; or the side-slot deflected to the centre 
at track pointe, as in Paris; or the centre slot, favoured 
mostly in America. 

Of these three the deflected side-slot seems to be the best, 
as there is not such a heavily ironclad road surface as with 
the centre slot, and the inter-connected track and plough 
points, unavoidable with the undeflected side-slot, are 
obviated. 

There are 270 miles of conduit tramways in the world, 80 
that the experin ental stage, of which so much is heard, may 
b? considered us passed. 

A few details of construction on the most important lines 
may be of interest. 

Buda-Pesth— Yokes 47:25 in. apart. Conduit 13 in. 
deep x 11 in. wide, in the clear. Overall depth of foun- 
dation below rail-top 27:5 in. The comparatively shallow 
excavation was due to the soil being very firm, thus reducing 
the depth of coucrete foundation. 
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Metropolitan Railway, N.Y. (1894).— Yokes support rails. 
T-iron conductors, placed 3 in. each side of centre, and 13 in. 
below slot, 3 in. deep, weighing 21 lbs. per yard, and sup- 
ported every 15 ft. Manholes every 80 ft.; handholes mid- 
way between manholes. 

Ditto, Latest Design.—Excavation required is 30°75 in. x 
18 ft. 9 in. Yokes weighing 415 lbs., spaced 5 ft. centres. 
Every third yoke contains a handhole, and weighs 600 Ibs. 
Conduit 24 in. deep in the clear, with a minimum fall of 2 in. 
in 100 ft. on the level. Manholes spaced 98 ft. to 125 ft. 
apart, At points and crossings the whole tracks are carried 
on masonry piers, to allow access from beneath. 

Third Avenue Lins, N.Y.—Changed from cable 1899. 
Yokes carried on I-beams of 70 lbs. per yard. Rails bave 
longitudinal wood sleepers, 6 in. high, interposed between 
themselves and the yokes. 

Brussels,—Side-slot, I-section conductors, 25 ft. long. 
Yokes on 6 in. of concrete, 4 ft. between centres. Width of 
slot stated as 1°18 in., frequently 24 in. or more at points 
and crossings. Independent yokes. Insulators easily re- 
movable from roadway. Manholes and sumps every 130 ft., 
connected to drains. 

Berlin.—Similar to Buda-Pesth. Yokes 49:2 in. apart. 
Conduit 134 in. wide x 171 in. deep. 

Paris.—side slot, deflected to centre at points and cross- 
ings, to avoid difficulties experienced at Berlin and else- 
where. Slot rails supported on yokes spaced 3 ft. 5 in. 
apart, and tied to them. Inner rails of double track tied 
together every 7 ft. Conduit 26 in. deep x 15 in. wide in 
clear. T-iron conductors suspended from insulators spaced 
13 ft. 8 in. apart. 

L. C. C. Tramiways.—To have slot rails 50 lbs. per yard; 
width of slot 2 in. Conductors of T-iron 23 lbs. to the 
yard, supported on pedestal insulators every 15 ft. Yokes 
independent, and spaced 5 ft. apart. Conduit, 254 in. deep 
over all (from surface of road), resting on 4 in. of concrete. 
Slot rails tied to track rails, and further held apart by 
wooden wedges between yoke and slot rail. Four in. clear- 
ance between conductor rails and bottom of conduit. 

Mr. Connett points out that the heavy yokes extended to 
carry the track rails are useful chiefly to keep the relative 
alignments perfect, and become unnecessary when the rails 
are laid on solid concrete in the prevailing English manner. 
It is open to question. if 4 in. of concrete can be called 
solid enough for the very heavy traffic in the London streets, 

If the slot rails are supported on unextended yokes in 
each case, the cost of the side slot and of the centre slot 
should not be very different. Apart from cost, the deflect- 
ing side slot is the more satisfactory of the two, as the 
amount of iron in the street is diminished considerably. 

From the cyclists and carriage owners’ point of view, the 


side-slot is preferable, as there is one less slot per track to 


avoid, although the Brussels slot, which is stated to widen 
to 24 in. or more at points and crossings, is not a thing one 
would care to ride over on 1}-in. tyres. This, however, is 
the undeflected slot. , 

Mr. Connett extracta from a letter written by him at the 

end of 1896, dealing with the Washington conduits, 
some interesting statements. During the 17 months the 
Ninth Street line had then been running, only three 
serious delays had occurred, one of which was due to an 
intruding cuble-car. There were a few small delays owing 
to short-circuited ploughs, or conductor rails, and these were 
Cleared by burning out. The station is equipped with a 
special burning-out panel, a regalatable resistance being put 
In series with the fault, 300 amperes applied from one to 
three minutes Will settle the hash of the worst short, and 
would, we should imagine, cause occasional pyrotechnics in 
the streets, 
. In dry weather the leakage across conductor rails was 
037 ampere per mile of track, rising to 19 ampere in very 
Wet weather. This ig good, but it is curious to note the 
attitude of the writer with regard to leakage. His incentive 
to its reduction is economy: ours is the fear of the Board 
of pi. 

n the letter he states that the operating expenses compare 
oie aay American line, but his later ca 
EU at it costs more to operate a conduit than 

His objections to the conduit are r=" (1) The cost of in- 


stallation. (2) Dependence upon the municipality for a 
fairly effective system of sewers. (3) The change from 
trolley to plough, or vice versa, to allow through cars to run 
over both. (4) Increased cost of maintenance and renewals 
of special track work due to the slot frogs and switches, 
(5) Greater care and attention necessary in the maintenance 
of the plough than of the trolley.” 

But he adds :—‘ Despite these objections, the open-slot 
conduit is, in my judgment, by far the best and most econo- 
mical method of operating a metropolitan street railway in 
the present stage of electrical development, when overhead 
rights cannot be secured." (Our italics.) 

To show how desirable it is that overhead rights be 
secured, it will be well to make a comparison of the cost of 
the conduit with the cost of the trolley. For this purpose 
we have borrowed figures from Mr. Connett's paper, r 
before the Institution of Mechanical Engineers on March 
15th, 1901, and from Mr. E. Manville's report to the 
Leicester Corporation presented this year. | 

Mr. Connett's Paper.—Local circumstances govern cost to 
a very largeextent. The sideslot can be built for £500 per 
mile less than the centre slot, so long as it is side slot through- 
out, and not deflected to the centre at junctions, turn-outs, 
Kc. In that case, the cost is rather heavier than for the 
centre slot. | 

It is quite impossible to say at sight what expenditure 
will be required for the removal and re-instalment of pipes, 
sewers, cables, and the infinity of obstructions which may be 
encountered. This cost can be reduced by the use of a 
specially shallow conduit in such cases; but, on another 
occasion, Mr. Connett remarked :—'* I would recommend a 
20-in. tube for cases where many abnormally sliallow sub- 
surface constructions were to be encountered. If these were 
few, I should prefer the 25-in. tube, Lerause the increase of 
cost is so trifling, while the factor of safety for the accumula- 
tions of dirt and water is increased.” (Our italics.) 

Under ordinary conditions ccnduit construction will cost 
between £7,000 and £9,000 per mile more than the over- 
head trolley construction. Mr. Connett appended a detailed 
estimate for a mile of single-track conduit under average 
English conditions. The total came to £16,500. 

Mr. E. Manville estimates the cost of constructing 9 miles 
of single, and 194 miles of double-track conduit, exclusive 
of feeders, and including 10 per cent. for engiucering and 
contingencies, at £598,861. To this was added the con- 
siderable sum of £54,064, as the amount estimated by the 
borough and water engineers to cover alterations to existing 
subsoil obstructions, thereby swelling the total to £644,925, 
or £18,500 (nearly) per mile of single track. 

On the other hand, the estimate for construction of the 
same mileage on the overhead system, on tbe same basis, was 
£299,306 total, or £6,250 (nearly) per mile, showing a 
difference in favour of the latter system of £7,250. 

In other words, it is possible, on this estimate, to con-. 
struct rather more than twice the mileage of overhead trolley 
for the money required by the conduit. 

The item of something over £1,000 per single-track mile 
for removing subsoil obstructions will rise, without a shadow 
of doubt, to a very much more formidable sum when the 
London streets are tackled. In fact, we shall not be sur- 
prised to learn that the money spent in this way alone would 


. have sufficed to construct, on the overhead system, half the 


mileage required. In the first of the three articles under 
notice, the average cost per mile of single-track conduit in 
New York City is given as £30,000, “as compared to a 
maximum of £8,000 per mile of single track for the most 
elaborate system with overhead construction." 

Are alb the objections set forth by Mr. Connett out- 
weighed by the better appearance of the conduit as compared 
with the trolley? It seems more than probable that the 
hitherto unaroused ratepayers of the metropolis, when called 
upon to slacken their purse strings a little more, and ever a 
little more, will damn the :estheticism and not the expense. 

The anonymous first article is of considerable interest at 
the present time, for the author, after tracing the evolution 
of the modern conduit, proceeds to add his voice to the 
general chorus of condemnation of the L. C. C.'s plaything. 

. After five’ years’ gestation, this progressive body “has 
brought forth an atavism, In the drawings which have been 
made publie are to be seen mest of the failinga whieh have 
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been eliminated from all the existing conduits. Weak slot 
construction—three times, and more than three times weaker 
than any modern slot; insulators that cannot insulate, and 
which will prevent the proper cleansing of the conduit; 
totally inadequate clearance between the conductors and the 
bottom of the yokes, even when the depth of the yoke in the 
conduit would allow this distance to be increased suffici- 
ently ; these are three maladies, of which one alone would be 
enough to kill an otherwise healthy system. 

Mr. Phillips ends his article with a hope that has proved 
forlorn :—** It is to be hoped that the system adopted on the 
experimental lines will adhere so closely to recognised prac- 
tice, that failure, even in its most modified form, will be 
impossible.“ 

If Londoners are unable to veto the carrying out of an 
“experiment” with their money, obtained by forced loan, 
they should at least refuse to allow that experiment to be 
conducted from the egg, when healthy birds are strutting 
almost-at their doors. 


THE NATIONAL INDUSTRIAL ASSOCIATION. 


“THE greatest effort that has ever been made to improve the 
trading conditions of this country.” Such is the opinion of the 
Engineering Times on the effort now being made by Mr. John 
Lockie, to build up the Association bearing the above title. It is 
“a great and patriotic endeavour to create and cement a feeling of 
common interest between employer and employ c." 

Mr. Lockie is a Newcastle shipowner and broker, who has, by 
years of close application to commercial matters, made for himself 
a prominent position in the shipping trade in the North of England, 
coupled with considerable wealth. He is now applying a portion 
of his money and leisure to the formation and building up of a 
National Federation of Employers! Associations and Trades Unions 
having the following aims :— 


e 
AIMS. 


1. To bring about an association of societies interested in trade questions, as 
employers, employed, or as merchants. 

9. To keep before the minds of the employers and employed, that the practical 
recognition of their common interest will strengthen aud promote British trade 
and coinmerce, 


8. To inquire into and report on matters affecting British trade and com- 
merce, with a view to enable our manufacturers to bold their own in the markets 
of the world. 


4. To create and cement between employers and employ¢sa feeling of common 
interest. 


5. To provide an association where employers and employés can meet on all 
occasions on the same plane. 


6. To create permanent machinery for conciliation which will be available in 
case of any threatened dispute between employers and their inen, 

Mr. Lockie has already spent many thousands of pounds on the 
work, and will continue to pay all expenses in connection with the 
Association until it becomes self-supporting. 

With the spirit animating the founder, every thinking man will, 
no doubt, be in agreement, and will wish the Association success in 
its endeavour to bring about such an understanding between 
employer and employé as shall ensure a lasting industrial peace. 
A very large number of employers of labour have signitied thcir 
approval of the scheme, as have also many labour organisations. 

is in itself is a promising sign. ‘There may be, and no doubt 
will be, differences of opinion as to the relative value to be 
attached to the several aims of the Association. Whilst Mr. Lockie 
emphasises the second, namely, that which insists upon the common 
interest of, and joint responsibility resting upon, employers and 
employed with respect to the expansion of British trade and com- 
merce, others, who consider that the British manufacturer—par- 
ticularly in the electrical engineering line—is not sufliciently alive 
to the realjty of foreign competition, will attach greatest import- 
ance to the third, whilst many will consider that the sixth aim, 
which has for its object the creation of permanent machinery for 
conciliation and arbitration, outweighs in importance all the 
others. 

The industrial problem to-day is not quite the same as it was, 
say, 100 years ago. Owing to the introduction of labour-saving 
machinery the relative positions of the working man and his 
employer have undergone very considerable changes, and the 
divisions of labour have gradually increased in number and become 
more and more specialised. 

This is one of the features of modern life which has called into 
existence a class of agitators who would like to reorganise our pre- 
sent social system and start again on an equal footing. Such 
equality would, of course, be very short-lived, and whilst our large 
works contain many followers of this absurd and impossible doc- 
trine, the more thoughtful artisan bas transferred his allegiance to 
those reformers whosc battle cry is, “ Equality of opportunity." 

This isa very attractive phrase, but until we get equality of brain 
power there will be no such thing as equality of opportunity, as a 
far-seeing man will see oppoitunities where a short-sighted though 
equally well-educated man would not. 

It is just this that makes one man work more than anotber. But 
how much more? Our trades unions appear to work upon the 
lines that all men are equal when doing the same class of work, and 
should all receive the same wages. Some would-be social reformers 
claim that no man, however gifted, could by his own ability 


* 
honestly earn more than 30 times as much as the highest-paid 
artisan. No employer of labour, therefore, on this assumption 
would have any right to pay himself more than 30 times the wages 
of the highest paid workman. 

This may appear to be wandering from the aims of the Associa- 
tion under consideration, but it is really leading up to the fourth 
aim, which is “to create and cement between employers and employés 
a feeling of common interest." 

Now, in this sentence, it is recognised that at present there is no 
ground of common interest between master and man, whereas in 
the second aim it is assumed that there is a common interest, which, 
if recognised, “ will strengthen and promote British trade and com- 
merce." 

The Enyineering Times, in commenting upon the second aim, 
says :—'' It is absolutely necessary, in the face of the present keen 
foreign competition, that the people of this country should recognise 
that their interests are the same, whether they be employers or em- 
ploycs; and again, “ we are convinced that if masters and men can 
be educated to the idvathut their interests are identical, strikes and lock- 


outs will be things of the past.” 


It is here assumed that the common interest lies in opposing the 
common danger of foreign competition. 

Without entering into the question as to whether or not foreign 
competition is the danger it is made out by some alarmists to be, or 
whether, on the other hand, it may not really be a healthy and 
helpful competition, providing a wholesome stimulus to our home 
manufacturers, it may be pertinent to ask whether or not the British 
workman takes the slightest interest either in foreign competition 
or in the expansion of British trade and commerce. It is safe to say 
that, as a rule, he does not trouble his head about such things. His 
interest is to secure the highest wages and the shortest hours he 
possibly can. The masters’ interest, on the other hand, is to sell 
his goods for the best price he can get and to produce them as cheaply 
a8 possible. 

If he cannot get cheap labour, he will introduce labour-saving 
machinery, either to increase his output or to reduce the number of 
men he employs. It is argued by employers that labour-saving 
machinery does not decrease the demand for skilled labour, but 
increases it, and that it is a higher type of labourto make a machine 
that will replace a man, than to merely perform work that a machine 
can do quite as well. Very true, but what of the man whose place 
is taken by the machine? He does not immediately find fresh 
employment in a labour-saving tool manufactory. He must 
either get work elsewhere in his own trade, or in some other and 
less skilled occupation. It may work out all right in the end from 
the general point of view, but from the individual workman's point 
of view it is all wrong. 

There is no community of interest here between employer and 
employed; the only interest they have in common is self interest. 

Iu connection with the recent Trades Union Congress at Swansea, 
Mr. Lockie addressed a meeting held in support of the Association 
he has founded, when a resolution was adopted to this effect: 
“That this gathering of members of the Trades Union Congress 
believes that common ground of interest and of agreement betwixt 
producers is possible, and that there should be a general agreement, 
with conciliation and arbitration as a principle, and as a means of 
preventing and settling industrial disputes." The principle under- 
lying the proposed National Industrial Association " was also 
approved, and the affiliated societies recommended to give the 
scheme their careful consideration. 

It will be noted that these trade unionists “ believe that common 
ground of interest is possible." This is quite a different thing 
from saying that a common interest exists between employer and 
employed. 

Under the usual trades union conditions of labour, the interests 
of master and man are practically thore of buyer and seller; the 
one wants the most for his money, the other gets.as much as he can 
for as little as possible. There is no common interest between a 
buyer and seller, except when the transaction is carried out on co- 
opcrative principles. 

This apparently is what Mr. Lockie has in view, for he writes to 
the Imperial Argus for September: To my mind, the first thing 
we nave to do is to get the employers and the employés into a closer 
relationship, and this having been achieved and more mutual con- 
fidence thus arising between them, the co-partnership question 
could be much more ensily settled. 

" The payment by the results is, on the face of it, the ideal mode 
of remuneration to be given to anyone, but the question is so great 
that until, as I have said, an absolute feeling of confidence prevails, 
which would form the basis of a satisfactory and lasting arrange- 
ment, I fear that the majority of employers would not be prepared 
to fall in with the co-partnership idea.” 

Here, then, we appear to have the germ idea underlying the for- 
mation of the Association, and upon this idea there is certainly a 
very great divergence of opinion. Mr. Barnes, the general secretary 
of the Amalgamated Society of Engineers, says ‘‘co-partnership is 
but a variant of the profit-sharing idea, dressed up in the alluring 
garb of co-operation.” Whether or not the garb is alluring, it must 
be admitted that the terms “ co-partnership ” and “ profit-sharing ' 
are practically synonymous. 

There are probably very few large employers of labour who 
have not at some time or other given some thought to the idea of 
profit-sharing. 

In the minds of many people the idea suggests philanthropy or 
charity, but it is neither; it is a method of conducting business. In 
some cases a portion of the profits has been set aside to provide 
comforts, amusements, or recreations for the employés. The towns 


of Saltaire, Port Sunlight, and Bournville are cases in point, and 


whilst in the popular mind Sir Titus Salt, the Lever Brothers, and 
the Cadburys may rank as philanthropists, they .would be the first 
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to admit they were business men first, and that the apparent 
philanthropy was an excellent plan for conducting business 
profitably. 

British manufacturers are rather suspicious that in the long run 
profit-sharing does not pay. It is all very well to point to the 
exceptional experience of the Maison Leclaire, extending over half 
a century; they reply by pointing to the failures of Messrs. Briggs, 
at Whitwood Colliery, and Messrs. Fox, Head & Co., at their iron- 
works in Middlesbrough. In the former case the scheme was 
abandoned after a trial of over seven years on account of the dis- 
satisfaction of the outside shareholders, because during the years of 
inflated prices the miners received an undue proportian of profits, 
profits which were in no way due to their own industry. 

In the case of Fox, Head & Co., the failure was largely due to 
their hostility to the trades unions. 

Now, whilst profit-sharing may pay very well in some trades, 
say, paperhanging and painting (e.g., Maison Leclaire), where the 
cost of labour forms a very considerable proportion of the total 
cost, it by no means follows that it would pay in electrical engi- 
neering works, where the cost of raw material is very high in com- 
parison ;with the labour item, where so much depends upon 
management and works organisation, and where the labour can be 
reduced to à minimum by means of labour-saving tools. In electric 
wiring work, where such tools have practically no scope, the con- 
ditions are more analogous to the work carried on by the Maison 
Leclaire, and any wiring contractor of experience will know that it 
is the labour item that determines the question of profit orloss. Before 
the Electrical Workers Trades Union started, it was possible to get a 
good wireman to take on a wiring contract for a fixed price per light 
for the labour, upon condition that he was not to lose by the trans- 
action if the work cost more than the stipulated price. This, how- 
ever, is risky, as it is not possible to examine wiring when finished, 
oreven during progress, as is possible with painting and paper- 
hanging. However, the trades unions do not now permit such profit- 
sharing or piecework. 

It takes at least two parties to make a bargain, so no matter how 
willing masters may be to give the system a trial, the trades unions 
have first to be reckoned with. 

The latter are not agreed among themselves on the subject, and 
whilst many unions and societies have expressed their approval of 
the aims of the Association, themames of the most influential unions, 
guch as the Amalgamated Society of Engineers and the Amalgamated 
Society of Railway Servants, do not figure in the list. 

We have already quoted from the Railway Review, the organ of 
the Amalgamated Society of Railway Servants. A perusal of the 
article quoted from convinces us not only that the writer is hostile 
tothe principle of co-operation or profit-sharing, but that he labours 
under a misconception of what it really means when he says, 
“ Without a fixed standard of wages, profit-sharing is a delusion and 
a snare.” Of course, no system would be acceptable to the employé 
which did not guarantee to him a fixed minimum wage. 

Mr. G. N. Barnes, whose claims as a labour leader rest largely 
upon the disastrous strikes he has engineered, contributes to the 
Imperial Argus a long criticism upon the subject. The whole idea 
of profit," he thinks, is based upon exploitation." The “ exploita- 
tion of labour" is one of the stock phrases of the socialist tradcs 
unionist. He says, What is needed is union of workmen, a higher 
sense of civic duty &mong all classes, and the building up of a co- 
operative movement at once self-sustained, homogeneous and 
humane. Ont of this may come not profit-sharing, out the elimina- 
tion of profits and the conducting of industry in the interests of the 
industrious.” 

To paraphrase one of his earlier sentences, this appears to be but 
a variant of the " by the people, for the pecple” idea. Well, is 
this not collective ownership, the Trades Unionist Congress doctrine? 
What, then, does Mr. Barnes mean by this peroration, "I think 
they should render a fair day's work for a fair day's wage, leaving 
workshop management to workshop managers, and profits to those 
who want them." Surely, even in collective ownership, some work- 
shop management will be required, and without protits there would 
be no “ fair day's wage " to draw. 

Sufficient has now been said to show that, at present, any ground 
of common interest there may be is not founded upon a very solid 


basis, and that the Association has before it years of hard work in 


which to create and cement such a foundation. 

If the Association can even “create and cement a feeling of 
common interest" between thé various trades unions of workmen, 
it will achieve something that will tend to promote a better feeliny 
between them and the employers’ federations. Electrical engineer- 
ing employs members of probably more trades unions than does any 
other trade. To name only a few of them, there sre moulders 
smiths, engine fitters, brass workers, tool makers, cabinet makers, 
joiners, plumbers, electrical workers, and labourers. A strike 
among any one section might disorganise a works. There is 
between the various trades as much class hatred as there 
is between any of them and the masters. Each union, in fact, 
seems to attempt, not only to secure for its members 
the best terms possible, and the best conditions of labour, 
but it seeks also to secure to its members a monopoly of a 
particular kind of labour, to create, in effect, a " corner " in labour. 
Ina strong trades union centre it may often be necessary to employ 
three or four men to do what one man could quite easily do 
alone. In ship lighting work, say, on the Tyne or Wear, 
this is particularly noticeable, though in prosperous years, as 
at present, the “delegates” are not so keen. Fitters have been 
forbidden by hand drillers to drill holes in iron bulkheads; 
hand drillers in turn not allowed to cut hcles above a certain 
diameter, as this was boilermakers“ work; joiners debarred by 
carpenters from cutting holes through deck planks ; and wiremen in 
turn prevented by joiners from fixing the wood blocks for switches 


and fittings, and not allowed by engineers to tend the plant during 
a trial run. 

Whilst, therefore, we heartily wish success to The National. 
Industrial Association in its endeavour “to create and cement a 
feeling of common interest between employer and employé," we 
think it important to remember that, at present, there is no such 
community of interests; that, on the other hand, there is consider- 
able divergence of interests. One of the first objects, therefore, should 
be to recognise the extent of this divergence. In the days of craft 
guilds, before the advantages of gathering many workers under one 
roof had any existence, the relation between master and servant was 
almost that of father and son. They were brought into intimate 
and frequent contact. The identity of interest was recognised, 
good work was done, the employer insured his workers and their 
families against want. But conditions changed. The guilds tried’ 
to regulate industry and impose restrictions and create monopolies. 
The trade was driven from the towns to places where it could 
grow in freedom. History repeats itself. The trades unions, which 
started as benefit societies, now seek to create monopolies in and to 
restrict labour, and to raise prices above a profitable limit. They, 
ai have driven industry to other countrics where it can develop 

eely. 

Let us recognise the danger; let both masters’ federations and 
workmen's unions recognise the nature and extent of their diver- 
gence of interests; let them also recognise the power ofeach other 
as a fighting force, and, before fighting, ascertain accurately what 
they are going to fight about, and if it be worth the while. 

It is better policy to recognise the divergence of interests than to 
patch up a peace under a mistaken notion of identity of interests. 

Under present conditions there is no more community of 
interests between employer and employé than there is between Boer 
and Briton, and unless the divergence is fully recognised, it must be 
& fight to the bitter end. 


CORRESPONDENCE. 


Electric Traction Battery Tests. 


In your issue for September 13th Mr. Rankin Kennedy 
makes sweeping assertions under the above heading, on what 
seems to him inability on the part of the Automotor Journal 
and autocar people to discriminate between battery testa 
and car tests. There is nothing in Mr. Kennedy's letter 
justifying this opinion on his part, and there is also nothing 
that would lead the reader to regard Mr. Kennedy's opinion 
on traction batteries or vehicles as valuable. The Powerful" 
is a first-class electric touring car, but it is not a vehicle 
that has been designed to run on a prepared track with the 
minimum of energy 80 as to make a sensational record run. 
The average consumption of energy of the ** Powerful " is, 
I believe, 127 watt-hours per mile ton, and the bearings 
throughout are neither roller, nor ball bearings, but plain. On 
the long-distance runs recorded with * Leitner“ battery, the 
energy the battery had to furnish amounted to at least 
25,000 watt-hours. In its tour of several thousand miles, 
the normal discharge rate of 35 amperes was constantly 
exceeded, and as much as 90 and 120 amperes were drawn 
from the battery for periods of 1 to 14 hours. 

Other batteries have been tried in the ** Powerful” as far 
as I know, and the fact that Leitner " accumulators are now 
used exclusively in the vehicles of the British and Foreign 
Electrical Vehicle Company, Limited, proves that they are 
the most satisfactory. 

As regards Mr. Kennedy’s insinuation that comparisons 
are odious,” none are made. A Leitner " cell was tested 
by an outside expert against what he considered the best cell 
in the English market, and the watt-hour capacity of the 
former proved to be four times the capacity of the 
latter, and whereas enormous discharges did not appreciably 
injure the * Leitner" cell, the- Standard English cell lost 
50 per cent. capacity and showed signs of breaking up. 

Mr. Kennedy's suggestion that cells of different makes 
(and therefore different weights, capacities and discharge 
rates), should be coupled in series, and put to driving a 
vehicle, is on a par with coupling steam engines of various 
strokes and speeds together, and then testing steam consump- 
tion. The suggestion is so utterly ridiculous that it hardly 
merits criticism. To begin with, the vehicle could be run in a 
manner harmonising with the best discharge rate of any set 
of cells, and furthermore, the lightest cell would have to do 
much more work, and the heaviest cell much less work in 

ropelling the vehicle, than if the battery consisted entirely 
of light cells or heavy cells respectively ; in short, the results 
obtained would have no value or practical application 


whatsoever. 
Henry Leitner. 


Woking, September 25th, 1901. 
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Coal Consumption in Power Stations. 


The interesting correspondence which has appeared in 
the columns of the REVIEw for the 13th and 20th inst. 
respectively, relating to the consumption of coal in generating 
stations, has led me to offer one or two suggestions. As 
Mr. Langdon's figures have started the topic, allow me to 
refer back to the discussion on his paper, read on Novem- 
ber 29th, 1900, on p. 171, Vol. xxx., of the Journal of 
the Institution of Electrical Engineers ; it will be found that 
Mr. Walton suggested“ that if we could. . peak 
of the cost of coal, and not of the weight of the coal, it 
would be much better. We are all burning different kinds 
of coal, and no one gives the calorific value ; one is burning 
Welsh coal and another is burning practically dirt." 

Might I therefore suggest that such correspondents as are 
. in a position to impart the information, should, in giving 
the pounds of coal consumed per unit, also state both the 
calorific value and cost per delivered ton thereof. It may 
. be readily conceived that with varying prices of coal, the 
engineer who can produce one B.O.T. unit for 5 lbs. is 
obtaining energy at a lower cost than he who obtains the 
same output for only 4 lbs. of coal, and it is the reduction 
of cost with which power station engineers are chiefly con- 
cerned. 

If, therefore, contributors on this subject would state 
(1) the calorific-and money value of their fuel; (2) the size 
and type of generating units employed; (3) the type of 
boilers, whether water-tube, tubular, or flue; (4) the pressure 
and condition of the steam, whether saturated or super- 
heated, and if the latter, the degree of superheat at the stop 
valve; and (5) whether or no the coal consumed covers that 
required for generation of steam for necessary auxiliary 
purposes, those interested in the subject would be able to 
form a better opinion of published results. 

Even ** W. II. Js" higher figure— 2:36 lbs. of coal per 
unit, is truly astonishing. Referring to Lightning for 
September 12th, 1891, it will be found that the cost of fuel 
per unit in Leeds Corporation electricity works was 0°31d. 
with a load factor of only 10:34 ; if this coal cost 10s. per 
ton delivered, the coal consumption was 5°78 lbs. per Kw.- 
hour, and Leeds is recognised to possess one of the most 
economical stations in the country. 

If * W. H. J." would therefore be kind enough to give 
information based on the above suggestions, I am sure that 
all your readers would be much indebted to him for a most 
interesting statement. 


C. E. D. 
Manchester, Seplember 25th, 1901. 


Electric Railway Traffic.—A Forecast. 


A practical experience of the difficulty of getting from one 
wayside station on a main line of railway to another has 
suggested the following thoughts, which are perhaps more 
particularly applicable to conditions of electric traction that 
have not as yet been developed. 

Is not too much prominence given to record runs and the 
shortening of the time between one terminus and another ? 
For the whole-distance passengers this may be an excellent 
arrangement, but it means that the line is of little benefit to 
the greater part of the country through which it passes, the 
dwellers therein having no opportunity of boarding the 
express trains that dash past them. Suppose that, instead of 
running trains for 200 miles without a stop, we were to call a 
halt about every 40 miles ; this would not prolong the journey 
unduly, and it would give people living along the line a 
chance of joining the express. No part of the line could 
then be more than 20 miles from an express stopping station, 
and to render the arrangement complete, we should run slow 
trains (or electric trams) in both directions to meet the 
expresses, and also see that, whenever an express reached. a 
stopping place, there should be such a train or tram ready 
to start off in each direction, and carry passengers a few 
stations backward or forward as they might require. In this 
way the utility of an express train would be immensely 
increased, without impairing its efficiency as a means of 
traversing long distances. 

Even then, however, an express train would not be avail- 
able for use by a traveller wishing to proceed from a station 
half way bebween two of the stopping places to the next 


similarly situated station, but he would be obliged to traverse 
the 40 miles entirely by a slow train or tram. To remedy 


this we might arrange fwo sets of express-stopping stations, 
A and B, thus :— 


A A A 
B B B 


Some expresses being appointed to call at all the “A” 
stations, and others to call at all the“ B” stations instead. 
In this way no point of the line would be more than 10 
miles from an express-stopping station, and yet no express 
would be stopped more frequently than before. We should 
distribute our favours, in fact, between double the number of 
stations, to the great advantage of residents on the line. 

The design, in short, is to combine absolutely express 
traffic (with stoppages every 50 minutes or so) with a liberal 
local service all along the line, and so develop a traffic, not 
only from one terminus to another, but from any wayride 
station to any other, however distant. 

This, it seems to me, is the true function of a railway, and 
not merely to transport a Londoner from his overgrown city 
to a seaside resort on the other side of England ; and this, 
there is little doubt, could be more easily carried out on an 
electrical railway than on one worked, as now, by steam 
locomotives. l 


Alfred J. Allen, 
London Institution, 


Finsbury Circus, E.C. 
September 28th, 


Cardiff Corporation Electricity Accounts. 


I have read with interest your criticism on the Cardiff 
Corporation electricity accounts, but, in referring to the past 
year’s working as the first in which a surplus has been made, 
permit me to point out that it has escaped your notice that 
a surplus of £60 was made in the third year’s working. 
the deficits on the first and second years being £2,023 and 
£1,200 respectively. With a £60 surplus the committee 
insisted on a reduction of practically 20 per cent., contrary 
to my advice for a reduction of about one-half that amount, 
as may be seen by the local press reports of that date. 

The reduction of the wages bill is due to the use of the 
modern generating units put to work during the last two 
years, | 

Neville Appelbee. 

Ashton-under-Lyne, September 30th, 1901. 


The L.C.C. Tramway Engine and Generator Contracts. 


I was very pleased to notice your comments in last week's 
issue on the above. 

The conditions which the London County Council impose 
in this particular instance are delightfully inconsistent. On 
the one hand they seek to conciliate the trades union by the 
insertion of the wages clause, while, on the other hand, they 
put the possibility of an English manufacturer securing the 
order out of the question, and so practically send abroad 
work which could be perfectly well carried out in this 
country. It is impossible to conceive that any similar foreign 
body would act, or, for that matter, would be allowed to act, 
in this way. 

A certain section of the press is continually devoting its 
voice to the adulation of foreign manufacturers and their 
methods, while it might, with more perceptible results, devote 
its energies to the exposure of injustices to home manufac- 
turers such as the London County Council by the imposition 
of such conditions inflict. There is absolutely no necessity 
for the work being sent out of the country in this case, and 
an expression of opinion by English manufacturers as to their 
own incompetence to build the plant required by the London 
County Council, would, I fancy, form interesting and, for 
the L.C.C., instructive, reading. 

It would also be interesting to know why the advisers of 
the L. C. C. seek to limit the number of tenderers. It surely 
cannot be due to want of reliance on their own capabilities, 
as the construction of three-phase plant is, in no essential 
respect, different from single-phase or two-phase. 

Regarded from the point of view of inconsistency, the 
whole business is simply artistic, 
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REVIEWS. 


The Engineer or Architect as Arbitrator between the 
Employer and the Contractor, and his other Functions 
under Building Contracts. By CHARLES CURRIE 
GREGORY, A. M. I. C. E.; member of the  Cunadian 
Society of Civil Engineers; barrister-at-law, of Osgoode 
Hall; also of the bar of Nova Scotia. Demy 8vo., cloth, 
128. 6d. London: Wm. Clowes & Sons. 


All who have read the above work will admit that it is 
one of which the engineer and architect have long felt the 
want. Text-books there are which touch upon the legal 
relationship of these gentlemen to those who employ them, 
but we know of none which sets forth the legal duties of 
members of these two professions with greater thoroughness 
than the volume which is now before us. 

Had the book been written by a mere lawyer, it might 
possibly have escaped the attention of the “ laity ;” but Mr. 
Gregory, as his qualifications testify, is able to combine a 
knowledge of English and Colonial law with the experience 
of an engineer. One naturally expects, therefore, that every- 
thing which comes from his pen is worthy of attention, and 
a study of the work will gratify that expectation. 

The book contains eight chapters. Of these the first 
explains the position in which the engineer or architect 
stands towards the parties to an engineering or building con- 
tract, A glance at the few pages which are devoted to this 
question show how difficult is the position of an engineer. 
He is at one time agent for his employer, and at another 
time may find himself called upon to act as arbitrator 
between the parties. Chapter II. is devoted toa general view 
of the functions of the engineer or architect. under building 
contracts, It practically introduces the remaining chapters to 
the reader, The duties of the engineer or architect are thus 
classified :—(1) Definition of the work required to be 
performed ; (2) approval of work after it has been per- 
formed ; (3) enforcement of diligence on the part of the 
contractor, and the duty of affording to the employer the 
means of avoiding injury through a delay in the completion 
of the work; (4) the duty of ascertaining and certifying the 
amounts which from time to time become payable to a con- 
tractor; (5) the duties of an engineer as arbitrator. All 
the chapters devoted to the above subjects should be read 
with care by engineers and architects who are anxious to per- 
form their many duties conscientiously. Mr. Gregory's 
pages are an eloquent, if unconscious, plea for the contractor, 
Who i8 80 often heard to ask for an independent tribunal to 
determine the differences which arise between him and the 
building owner. In the majority of contracts for the execu- 
tion of public works and other large undertakings, the 
opinion of the borough engineer or surveyor is declared by a 
clause in the agreement to be final and binding between the 
parties, The contractor cannot help himself; he is forced 
by competition to submit to a clause of this kind. We have 
often complained of the unfairness of this system“; the 
labonrs of Mr. Gregory may tend to mitigate the evil by 
subjecting it to the scrutiny of public criticism. We need 
hardly say, however, that the author has confined himself to 
expounding the law as it is, and has not wasted time in 
declaring what it should be. 

There is one branch of his subject to which Mr. Gregory 
might, perhaps, have devoted a little more attention. We 
refer to the responsibility of an engineer or architect for 
negligence, Thus there is no heading for “ Negligence” in 
the index, and, upon looking through the volume, we have 


not been able to find that the subject has been dealt with at 


any length. It must be admitted, however, that few cases 
which might have thrown light upon the question have been 
brought before the Courts. This is, perhaps, due to tlie fact 
chat the architect (as Mr. Gregory has so often and so clearly 
pointed out) is frequently neither more nor less than the 
servant of the building owner employed to define the 
quantities upon which shall depend each payment to the 
builder. Since the publication of the work under review, 
two interesting cases have come before the Courts. We 
refer to Chambers-Goldthorpe and Restell v. Nye (Court of 


* Bee ErgorRICAL Review, July 19th, 1901, p. 96. 


Appeal, 17 T. L. R., 304). In those cases the facts were that, 
by a building contract, the certificate of the architect em- 
ployed by the buildinz owner, showing the final balance due 
or payable to the contractor, was to be conclusive evidence 
of the works having been duly completed, and that the con- 
tractor was to receive payment of the final balance. In an 
action brought by the building owner against the architect 
for negligence, it was held by the Court of Appeal (Lord 
Justice Romer dissenting) that the architect, in giving his 
final certificate, was placed in the position of an arbitrator 
as between the building owner and the contractor, and was 
not liable for negligence. This important judgment was 
delivered on February 27th, 1901, and was probably too late 
for inclusion in Mr. Gregory's valuable work. 

Mr. Gregory has pointed out the circumstances in which a 


| proposed engineer or architect must be deemed to have such 


an interest in the subject-matter of the contract that his 
judgment will necessarily be biassed. 

Here, again, a case of importance has been discussed in 
the Courts quite recently. In the Haslam Foundry and 
Engineering Company v. Smithfield Markets“ the plaintiffs 
agreed to supply the defendants with certain refrigerating 
machinery. A dispute having arisen in relation to the 
quality and efficiency of the machinery supplied, the 
matter was referred to arbitration, in accordance with the 
arbitration clause, The Court nominated an engineer of 
high standing to act. He gave his award in favour of the 
defendants. The plaintiffs then appealed to the Divisional 
Court to set, aside the award on the ground that when he 
made his award the arbitrator was a shareholder in a com- 
pany which was a trade rival of the plaintiffs’. It was 
alleged that this was of considerable importance, inasmuch 
as there were only a few firms which manufactured refrige- 
rating machinery. It was proved, on the other hand, that 
the arbitrator’s holding of shares was not a very large 
one, and that even if he had remembered it, it would not 
have occurred to him to mention the fact that he was a 
shareholder, as he stated that this would not have influenced 
his judgment. In the event, the Divisional Court refused to 
set the award aside. 

With regard to the literary style of the work, we would 
only point out that it errs upon the side of discursiveness. 
A little more sub-division, more frequent headnotes, and a 
slight curtailment of the length of the sentences would 
render it more easy to understand. The table of cases and 
the index must tend to a large extent to obviate these dis- 
advantages of the work toa lawyer, but as the work is 
designed for the engineer and the architect, greater facilities 
for reference would have been desirable. 

We should be sorry, however, if slight disapproval of 
details should lessen our appreciation of a treatise which will 
form a useful addition to the library of every engineer, 
architect and lawyer. | 


BUSINESS NOTES. 


London Electrical Contractors’ Association.—The 
first general meeting of the above association was held at Anderton’s 
Hotel, Fleet Street, E.C., on Thursday, September 26th, the presi- 
dent, Mr. W. R. Woodward, being in the chair. The following 
were amongst the firms represented:—Messrs. Rawlings Bros., 
Peto & Radford, E. P. Allam & Co., F. A. Glover & Co, C. H. 
Cathcart, Buchanan & Curwen, Simmonds Bros., V. G. Middleton, 
the Lighting Corporation, Donnison, Berlyn & Sillem, Gillard and 
Co., Troup & Curtis, &c. A number of letters were read ex pressing 
sympathy with the movement and regretting inability to attend. 
The question of trade discounts being allowed to private consumers 
by wholesale houses was exhaustively discussed, and a number of 
suggestions were put forward which were of interest and value to 


. the electrical trade in general. As a result of the meeting the 


membership of the association has greatly iucreased. Contractors 
who have not yet joined can obtain particulars from the secretary, 
at 567, Battersea Park Road, S.W. 


Spain Orders in America.—lLaffan quotes the New 
York World to the effect that Spanish firms are giving large con- 
tracts to Americans for machinery and railway materials. These 
include 1,000 cars for standard railways and six locomotives for 
mining railroads. There are also orders at hand for tools, lathes, 
and electric and pneumatic machinery for the Trubia Arsenal. 


* Noted Engineering, August 2nd, 1901, p. 155. 
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Electrical Wares Exported. 


WEEK ENDING Oct. 2nD, 1900. WEEK ENDING OcT. 187, 1901. 


Alexandria. .. Value £140 Amsterdam .. s .. Value £140 
Amsterdam ^o n o. B0 Barcelona 1.571 
Auckland .. vis i . 90 Bombay  .. o nA e 46 
Buenos Ayres  .. ME S. 95 Bordeaux .. v s és 18 
ú Teleg. mat. 842 Boulogne .. ia " ex 48 
si Teleph.cable.. 125 Brisbane  .. "n .. 16 
Calcutta Ks i .. 248 Calcutta es ae .. 529 
Cape Town.. vö - . 2l Cape Town .. is s . 221 
Cochin = id ae " 21 + Teleg. mat... .. 8 
Copenhagen. 'Teleg. wire . 247 Christchurch es - vs 4l 
Durban vs zi RS . 250 Christiania. Teleg. wire ex 87 
» Teleg. plant .. . . 147 Colcembo  .. "n Wve - 50 
T Teleph. mat. .. .. 170 Copenhagen, Teleg. wire 145 
Fremantle .. ra . 164 Demerara .. vs x ex 90 
Gibraltar. - oe .. 136 ” Flec. motors.. .. 100 
Hamburg. Teleg. mat... .. 400 Durban Ee is ve .. 261 
» Teleph. appar. .. 4106 East London oe we .. 522 
Hong Kong.. - "" T. 76 Fremantle .. "T z. .. 458 
Launceston. Elec. motors .. 281 Hong Kong.. 87 us . 479 
Lisbon . so as s TS 50 Kobe. Teleg. cable - "m 65 
Lyttleton .. - vs .. 900 Korsor, Teleg. cable .. . . 4,950 
Melbourne. ix - .. 206 Lisbon. Elec. launch .. .. 350 
Monte Video $s vx vs 46 Malta, Teleg. cable. is 74 
Ostend sa ee T i 20 3 Teleg. mat. x .. 400 
Otago.. NC s s x 56 Melbourne .. T€ E .. 100 
Port Chalmers us xc 38 T Teleg. wire .. 224 
Port Elizabeth  .. T T 22 Nagasaki. Telcg. mat... .. 6,500 
` Teleg. mat. 473 | Ostend — .. e 470 
Port Said da "m is 8 Penang. Teleg. mat. . 253 
Rio Janeiro. vx «x^ M Perth .. " BE v ux 86 
Rosario. Teleph. mat... .. 219 Port Elizabeth — .. vx ee 83 
Rotterdam .. T T € 16 Rotterdam. Teleg. mat. 25 91 
St. Petersburg. Teleg. paper.. 70 Shanghai ee še 75 
Singapore .. is $4 "" 54 Bingapore .. gs ee .. 189 
" Bub. teleg. cable .. 50,000 j Teleg. mat. . 889 
Stockholm, Teleg. wire ee 200 Stockholm. Teleg. wire 85 8¹ 
Sydney jx vs si . 836 Sydney E " - .. 1987 
is Teleg. mat. . . 1:0 Wellington. Teleg. mat. .. 309 
$5 Teleph. cable. S]Í|ÍBUD Yokohama .. E - 385 
Valparaiso .. i oy 7 80 
T Telcg. wire .. S0 S44 | 
j Telephone .. - 70 
Vera Cruz. Teleg. mat. m 73 
Wellington. Teles. mat. .. 492 
T Teleph. mat. 68 
Yokohama. Telcg. cable . . 12,205 
‘i Teleg, wire .. 655 
Total és £71,667 Total x £21,402 


— E —— 


Bankruptcy Proceedings. — First meeting, October 
4th ; public examination, October 10th, at Newcastle, in the case of 
J. A. M. Collier, electrical engineer, of Gateshead. 


Dissolution.—Messrs. F. & A. H. Hodgson (F. Hodgson 
and Co., electrical engineers, 11, Poultry Chambers, E. C., Ken- 
sington, Blackheath, &c.), have dissolved partnership. 


Books Received,—* The Use and Working of the 
Watch Calculator and the Slide Rule." Manchester: The Scientific 
Publishing Company. 1s. 

“Steam Engineering." By W. W. F. Pullen. Manchester: The 
Scientific Publishing Company. 48. net. 

"Physical Determinations.” By W. R. Kelsey, B.Sc. London: 
Edward Arnold. 4s. 6d. 


Catalogues and Lists.—Mesers. J. P. Hall & Co., of 
Oldham, have sent us a list of tbeir motors for 500-volt circuits. 

An advance copy of a new lamp list showing large reduction in 
prices comes to hand from the Improved Electric Glow Lamp 
Company. Silvered, silver inverted, opal, oval, shop window, 
tubular, conical, traction, and other styles are shown. The list is 
arranged in a businesslike way. 

The Bastian electricity meters are fully described as to their 
principle, construction and action, in a list being sent out by the 
Bastian Meter Company, Limited, of Kentish Town. 

A new and very fully illustrated catalogue has come to hand from 
Messrs. Graham, Morton & Co., Limited, of Leeds. It describes 
the firm's coal handling and elevating machinery as employed in a 
good many electricity works, machinery which is mostly familiar to 
our readers because of articles which appeared in these columns 
carly in the present year. The catalogue should be interesting and 
serviceable to all engineers connected with the design, equipment or 
management of electricity works, who are interested in economical 
and labour-saving appliances. 

The Lister Electric Manufacturing Company wish to bring before 
the trade their new illustrated catalogue and price list of dynamos, 
motors, &c. The list is based on an extensive range of standard 
patterns of multipolar type machines. 'The company emphasises 
the desirability of ordering standard sizes whenever practicable, but, 
of course, quotes for special requirements as well. We find in the 
list, which is now before us, details both in tabulated and specifica- 
tion form, of open, protected-enclosed, and fully-enclosed types for 
continuous current. Motor-starting rheostats, combined engines 
and generators, motor-generators and other lines, are also shown. 

The new Traction Supplies” pamphlet of the General Electric 
Company (1900), Limited, gives information regarding & great 
variety of tramway details, including line material, Wood's swivel 
trolley head, trolley standards for cars with and without top seats and 
life guards. Carbon brushes and gears (standardised to suit standard 
makes of traction motors) are stocked, standard motor parts and 
tools, rail cleaners, and patent safety devices for overhead lines are 
also in evidence. 

Messrs. Pritchetts & Gold, Limited, of Feltham, have issued a 
new edition of their catalogue of stationary type accumulators. 
Prices and outputs of cells are arranged in table form, giving 
number of plates, and rates of charge and discharge, in glass or 

wood boxes. Yacht batteries in lead-lined teak boxes with acid- 


tight lids, and various instruments and accessorial sundries are par- 
ticularised. 


Sheet No. 22 of Messrs. E. F. Moy, Limited, details their motor- 


starting resistances fitted with no voltage release, or overload” 
and “no voltage " release. 

The New Century Arc Light Company, Limited, of Walworth, is 
circulating a sheet of its "New Century” arc lamps (open type), 
with metal brake and an emergency release to prevent hanging up. 

The Electrical Company, Limited, have just brought out a new 
list of their electric incandescent lamps, of which their works supply 
many millions every year. They are made in all sizes and styles, 
and for any pressure required. 

A number of pamphlets have been issued under date July, 1901, 
for inclusion in the recently circulated catalogue cover of the 
Johnson-Lundell Electric Traction Company. No. 51 deals with 
the Johnson-Lundell system of traction motors, controllers, and 
regenerative braking; No. 101, automobile and launch motors and 
controllers; No. 151, surface contact electric traction. The lists, 
with the intermediate numbers, will doubtless appear in due course. 

The new edition of the catalogue of the Sturtevant Engineering 
Company, Limited, of Queen "Victoria Street, E.C., has been 
entirely rewritten, and a number of new leaflets of the company's 
latest products in motor and dynamo-controlling apparatus have 
been added. The catalogue (dated 1902) is arranged so that new 
learlets can easily be embodied in their proper positions. Illustra- 
tions are given of many new types, with revised prices. For con- 
venience, illustrations and descriptions are given on the front of 
each leaflet, and prices and dimensions on the back. The new 


leaflets are as follows:—No. 31, Ironclad dynamo field regulators ;. 


No. 444, Compound motor-starting and field-regulating rheostats; 
Nos. 50 and 504, Rope-operated electric lift controllers; No. 51, 
Electrically-operated lift controllers; No. 80, W.T.L. circuit 
breakers; No. 91, Ironclad theatre dimmers. The modified leaflets 
are as follows:—No. 10, Multiple switch-starting rheostats for large 
motors; No. 12, Full reverse motor-starting rheostats; No. 65, 
Printing-press controllers; No. 73, Automatic solenoid pump-start- 
ing rheostats. A complete series of semi-enclosed and totally 
enclosed switches of the various standard types is now shown. The 
universal type-starting and speed-regulating rheostats, illustrated 
on leaflets Nos. 21 and 42, are all equipped with D.P. switches of 
the quick-break type, and the fuses for 220 and 500 volts are of the 
enclosed non-arcing type. Prices have been added for rheostats 
with renewable contacts in small as well as in large sizes. The 
Sturtevant Company are now manufacturing many of their rheostats 
in their London works. Every standard type of rheostat is to be 
held in stock in the warehouse of their London works, ready for 
immediate delivery. 


Dynamo Brushes.—Mr. William Patterson, of New- 
castle-on-Tyne, is supplying the ‘ Matchless” self-lubricating 
dynamo brush, which is claimed to be a great advance on brushes 
of a metallic nature. The advantages claimed are as follows:— 
“The combination of the gauze with the lubricating compound 
gives the brush a beautifully soft and spongy contact, a perfect col- 
lection, friction is reduced to a minimum, an entire absence of 
sparking or scoring the commutator, giving the latter a highly 
polished surface with little if any wear. The compound is so 
applied to the fabric that a guarantee is given that the brush will 


retain its respective portion throughout, and will neither run, shake 
nor fall out under any circumstances.” 


Oldham v. Waring & Gillow.—This action was com- 
menced in the High Court for the recovery of the balance of money 
alleged to be due to the plaintiff by defendants for electrical works 
carried out by him for the defendants at the Carlton Hotel, Edin- 
burgh. Defendants, since the action was commenced, have 
admitted liability to the extent of £42 9s. 4d., and, by order of a 
Master in Chambers, paid that amount, with leave to defend as to 
the balance, being two sums for £35 10s. and £3 Os. 11d., as not 
baving been ordered by them. On the application of plaintiff's 
solicitor, Mr. Jacobs, the case has now been remitted from the High 
Court to the Westminster County Court, and will come on for 
hearing on November 1st. 


Shelby Lamps.—Messrs. R. A. Whyte & Co., 140, 
Bath Strect, Glasgow, have taken up the sole agency in this country 
for the "Shelby" lamp as manufactured by the Shelby Electric 
Company. The success attending their efforts to place this lamp on 
the market has, we understand, been most satisfactory ; they have 
had the lamp carefully tested by experts and Corporations, and the 
results obtained have been exceedingly good. This lamp is made 
on a new principle; it is exhausted from the top, thus doing away 
with tips. The filaments are shaped in such a way as to throw the 


light downwards, and the makers claim that their lamp gives, 


more useful light than any other in the market. It has been 
stated that the vertical intensity of the lamp is of more practical 
importance than the horizontal intensity. This point is held 
to by the makers, and they have the testimony of well-known 
experts to show that their lamp has a distinct advantage as 4 light 
source in all cases where a lamp is to be used bulb downwards 
Undoubtedly the larger number of electric lamps are used in a 
pendant position, and it is the rays that fall within a comparatively 
gmall space beneath them that actually serve the purpose of direct 
illumination, ie, of rendering objects visible. The makers lay 
stress on the fact that there is a wide difference between the pro- 
duction of light and the production of illumination; illumination, 
which is the end desired, is light utilised, or, in other words, ui 
efficiency of light producers should be measured by the amount 0 
light which is rendered available for actual use. 
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Telegraph Stores for Sale.—The Postmaster. General 
has 40 tons of gutta-percha, 100 tons of old copper wire, plates, &c., 
also various other wires, batteries, and a large quantity of red tape 
for sale. October 16th is the latest date for submitting tenders to 
C. E. Stuart, controller of stores, G.P.O. West, E.C. 


Trade Announcements.—Mr W. Stamm, of 25, 
College Hill, E.C., has been appointed sole agent for the United 
Kingdom of Mr. Ernst Schiess, machine tool manufacturer, of 
Duesseldorf-Oberbilk. Heavy tools are a speciality. 

The General Electric Company, of New York, announces the 
removal of its offices, on October 1st, from 110, Cannon Street, to 
83, Cannon Street, E.C. 


What the British Consuls Have to Say.—.Veres 

fron Bangkok.—Reporting on the trade of the consular district of 
Bangkok, Consular-Assistant Carlisle states that the Siam Electricity 
Company, a Danish concern with a capital of £150,000, has now 
practically absorbed the Bangkok Tramway Company, also Danish. 
The tramway is worked on the overhead wire system, and has been 
running for some years in Bangkok with much success. The com- 
pany has also acquired the rights of a new tramway, 54 miles long, 
running to Samsen, a suburb of Bangkok. The British Consul 
appears to be of opinion that there is room for improvement in tlie 
management of the tramways, for he expresses the hope that the 
Government will insist on certain reforms in connection with those 
lines. He states that while they are, no doubt, a great boon to 
many thousands, the Cisgraceful condition in which parts of the 
permanent way have been kept in past years, and the speed at 
which the cars often run through the crowded streets, constitute a 
danger to foot and carriage passengers such as would hardly be 
tolerated in any other country. Under the new management the 
tramways will obtain their power from the electric light station. 
. Consular-Assistant Carlisle, referring to the numerous fires which 
have occurred of recent years in Ba igkok rice mills, states that the 
matter has become a serious question. Five mills were burnt down 
in 1900, the loss, which fell mostly on British insurance offices, 
being over £100,000. The cause of the fire, he states, is never 
known; in some cases it is attributed to incendiarism on the part of 
some aggrieved coolie, but he thinks that more often the cause is 
due to the fall of a kerosene lamp. He therefore suggests that it 
would be well if the insurance companies were to insist upon the 
use of electric light or vegetable oils only in the mills. 

Italy, a Market for British Stuff.—The Anglo-Roman Gas Com- 
pany, which has a reserve fund returned at £141,443, chiefly in- 
vested in real property, Italian Government consols, and railway 
shares, has obtained the necessary concession for the electric supply 
of Rome, where it is anticipated that in consequence of the gradual 
but persistent introduction of electricity as an illuminating agent, 
the demand for British coal for gas-making purposes will, in the 
near future, fall off. And inasmuch as the Tivoli waterfalls supply 
Rome gratuitously with sufficient electric energy to light every 
street and house in the city, the British Consul at Rome is of 
opinion that when a reduced tariff comes into force, gas will be 
dispensed with altogether. Hence, he believes that there will 
shortly be a good market open for British electric appliances of all 
kinds, both in Rome and in other towns of Northern Italy where 
electricity is supplanting gas. 

The Electric Railways and Tramways Company (Italy), which was 
started quite recently, claims to represent the former Thomson- 
Houston International Company, later on known under the 
style of the Thomson-Houston Mediterranean Electric Company, 
and has for ita ‘object the building of eleetric tramways in 
Rome, in addition to those which already belong to the 
Kindred Roman concern, the Tramways and Omnibus Com- 
pany, as well as of carrying out the long expected plan 
of connecting Rome with the small towns in the neighbour- 
hood such as Frascati, Grottaferrata, Oslia-on-the-Sea, Rocca di 
Papa, Castelgandolfo, &c., all of which are favourite summer resorts 
for the Italians. According to a recent report of the British Consul at 
Rome, the subscribed capital of the company amounts to £60,000, of 
which three-tenths only have been called in. That capital, however, he 
thinks, does not seem quite adequate to carry out the costly works 
which the directors enumerate in their prospectus. Moreover, up 
to the present the company has only prepared the general survey 
of the proposed lines, and as there are no visible traces of its 
activity, with a strong competitor like the existing tramways and 
omnibus company, the British Consul is of opinion that it will be a 
matter of some difficulty for the company to carry out its 
programme. 

It is reported that a firm of railway contractors and electricians 
have applied to the Italian Government for a concession to build 
an electric railway from Rome to Naples by means of which the 
journey, which now takes five hours, would be reduced to half that 
time. The scheme is being considered by the Commissioners of 
Public Works. 

British Electrical Firms and Russia.—The articles of British pro- 
duction in which more business can at present be done with Russia, 
in spite of the keen competition of similar goods of German and 
North American origin, Consul-General J. Michell (St. Petersburg) 
states would seem to be electrical machinery and appurtenances, 
machine tools, hand tools, cutlery, agricultural machines, &c. 

The electric tramway and lighting contract for supplying the 
town of Archangel with electric traction and lighting, which was 
ugned in 1897, Sir Capel C. Wolseley, the British Vice-Consul 
reports, seems no nearer fulfilment now than it was then. Consul 

states in a report received at the Foreign Office on 
August 16th, that the electric trams at Riga, or at least, the first 
ection thereof, were opened a short time ago. Electric cranes 
are nsed at the fort of Pernau (Russia) for discharging coal from 


steamers. The wood-pulp mills at Pernan, which have been erected by 
a German company at a cost of about £700,000, and commenced 
operations in the autumn of 1900, are equipped with the most 
modern machinery and appliances, including a very powerful 
electric driving and lighting plant, all having been imported from 
Germany. 

West African Telegraphs.—'Telegraphic communication between 
the port of Chinde (West Africa) and Chiromo would appear to be 
very unsatisfactory, for, according to the report of Vice-Consul 
Stanley Hewitt-Fletcher, the telegraph line between the two places 
was frequently out of order during last year, and even when working 
thé messages were not always correctly transmitted. There is no 
submarine cable station at Chinde, and the only means of through 
telegraphic communication with Europe is by this line. The tele- 
graphic isolation of Chinde, Vice-Consul Hewitt-Fletcher states, 
has proved a source of serious inconvenience on several occasions. 

American Plant for Japan, q. -The exports of electric light 
machinery from the United States to Japan are reported to have 
increased from 99,253 yen in 1893 to 478,215 yen in 1900. The 
exports of scientific instruments, including telegraphic, telephonic 
and other electric apparatus, to all countries during the year ending 
June 30th, 1901, increased 14 per cent. The United Kingdom was 
the largest buyer with 32,105,611, an increase of 83 per cent. com- 
pared with 1900. 

Terman Plant at Chili.—The Ohilian Electric Light and Traction 
Company is described by Vice-Consul A. C. Kerr (Santiago) as & 
very large enterprise, which, although all the material is of German 
manufacture, yet depends in a great measure on British capital. 
This company is now running 150 cars in Santiago. The work of 
the company in connection with the Maipu River, Vice-Consul Kerr 
states, has unfortunately not proved a success, the water-power not 
proving sufficient; hence the work has been abandoned after an ex- 
penditure, it is said, of some £40,000. The motive power will now 
be steam, the company possessing an excellent central station in 
Santiago. Up to the present, the company has made greater pro- 
gress in the traction part of its scheme than in the lighting, 
although some thousands of lights are now installed, and by the 
terms of the company’s contract with the municipality, the streets 
will be finally lit by them. 


Wiring Table.—4A neat card for electricians, giving the 
“safe” capacity at 1,000 amperes per sq. in. of 37 sizes of wires and 
cables, both in amperes and in 16-c.r. lamps of various voltages, has 
been issued by Mr. R. H. Waite, of York. The idea is a good one, 
and has often been carried ont before, but we have yet to see a card 
in which the current-carrying capacities are given on a scientific 
basis, such as that embodied in the regulations suggested by the 
Institution of Electrical Engineers. The 1,000-ampere rule has 
served itsturn in the past, but as a criterion of safety it is obsolete, 
and now that the use of high voltages has become common, the 
limit of gauge set by the voltage drop is seldom touched by the 
smaller wires, which are those most heavily under-rated by the old 
rule. It is high time that this wireman’s Shibboleth " should be 
abolished. 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—4An inquiry has been held by Mr. M. K. 
North, L.G.B. inspector, respecting the application by the Corpora- 
tion for leave to borrow £3,893 for electricity extensions. 


Bognor.— The anthorities have decided to light the 
town with electricity. The work is likely to be commenced as soon 
as the loan is obtained. 


Boyle.—The town of Boyle is now equipped with a com- 
plete electric lighting installation, the electrical energy being 
derived from turbines driven by the river which passes through the 
town. The Town Commissioners entered into arrangements with a 
local miller, Mr. Hugh Stewart, by whom the plant bas been pro- 
vided. ‘The principal streets are lighted with arc lamps, and the 
outlying districts with 50-c.p. glow lamps. 


Bristol.—The Electrical Committee has considered the 
report of the engineer on the working of the Avonbank station, and 
approved of the arrangements proposed. Mr. Leopold de R. Du 
Verge has been appointed assistant engiueer. The Committee con- 
sidered tenders for the wiring of the Avonbank works for lighting 
purposes, and provisionally accepted that of Messrs, Buchanan and 
Curwen. A scale of charges for automobile charging was adopted 
for one year as an experiment. 

Burnley.—The Guardians have resolved to spend a sum 


not exceeding £8,806 on the erection of a boiler house and work- 
shops, the provision of boilers, aud the erection of works for lighting 
the workhouse by electricity. 

chepstow.— The electric lighting syndicate has submitted 
a draft agreement to the D.C., in which a maximum price per unit 
of 6d. is specified. Yet the D.C. wants a lower maximum! There 
seems to be no limit to municipal greed and oppression. 


Chiswick.—The D.C. has decided to apply to the 
B. of T. fora provisional order to supply electrical energy within 
the district. 

Hebden Bridge.—The D.C. has decided to obtain a 
prov. order with a view to supplying electricity to the district. 
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Hull.—The E.L. Committee proposes to carry out exten- 
sions of the electric lighting plant at a cost of £42,000. 


Hungary.—Tenders have just been invited for the 


installation of a complete electric power plant in the State tobacco 
factory at Kassa. 


Knaresborough.—The U.D.C., amongst other improve- 
ments, is considering the introduction of electric light and power 
supply into the district. 


Leicester.—The accounts of the clectricity department 
for the hiulf-year ending June 30th last show a balance of £997 
9s. Gd., after paying interest and sinking fund. ' 

Liverpool.—Councillor Utley, who has apparently con- 
stituted himself "candid friend” to the E.L. and P. Committee, 
continues to declaim against the charges for electric lighting, defy- 
ing the Committee to prove that the cost of energy for traction is 
only 12d. per unit, while for lighting it is 32d. per unit. In this 
Mr. Utley is obviously mistaken, and the Committee evidently holds 
this opinion. We have often remarked on the injustice likely to 
occur in a combined lighting aud traction station, owing to the 
tramway department being sacrificed to the lighting department, 
and this is what Mr. Utley is endeavouring—unsuccessfully, we hope 
—to bring about. 


Longton.—The Corporation. recently inaugurated an 
electricity supply installation at the municipal gasworks. The 
generating plant, which cost about £21,000, was supplied by the 
Electric Construction Company, Limited, of Wolverhampton; the 
installation was designed by Mr. W. Langford, engineer and 
manager of the gasworks. 


London.—Ciry.—The letter addressed by the City of 
London Electric Supply Company to the Corporation was referred 
to the Streets Committee at the meeting on Thursday last week. 

WESTMINSTER.— The public electric lighting system for the St. 
George's section of the City of Westminster has been completed, 
and shows a marked improvement on the incandescent gas lamps 
which have done duty for several years. 

BaTTERSEA.—On Saturday last the formal opening ceremony of 
the electricity works of the Battersea Borough Council was per- 
formed, in the presence of a large company of spectators. Among 
the speakers were Messrs. W. Davies (mayor of the borough), J. E. 
Livsey (chairman of the Electric Lighting Committee), J. Burns, 
M.P., and other Councillors and visitors. The lights were to have 
been switched on by Mr. A. M. Torrance, chairman of the London 
County Council, at 5.50 p.m., but owing to an error on the part of 
the Committee as to the hour of sunset, it was thought necessary to 
prolong the speechmaking until 6.30, “ so that the lights could be 
scen.“ An illustrated description of the station will be found else- 
where in this issue. 


Manchester.—On Wednesday last, the Electricity Com- 
mittee recommended that application be made to the L.G.B. for 
borrowing powers to the amount of £477,000 for electricity pur- 
poses. This amount will provide £350,000 for additional plant at 
the Stuart Street works and 10 sub-stations ; 430, 000 for two turbo- 
generators of 3,000 H.P. cach, to replace at least four of the 400-u.P. 
engines at the Dickinson Street works; £82,000 for the completion 
of Dr. Kennedy’s scheme, and £15,000 for laying cables to Denton 
sub-station. It is expected that the installation of the turbo- 
generators at Dickinson Street station will result in a saving of at 
least £3,000 per annum in coal, oi] and wages, whilst the output of 
the engine room will be increased by at least 1,200 H. P. without any 
fresh boilers being added. In regard to the proposed extensions at 
Stuart Strect, the enginecrs report that the whole of the Dickinson 
Street and Bloom Street works, and the first portion of the Stuart 
Street plant being fully requisitioned for by existing demands, and 
probable future demands for current for both lighting and traction 
purposes, it has become an immediate necessity to anticipate future 
demands by installing additional plant at the Stuart Street works. 


Nairn.— Acting on the advice of ex-Dailie Mackenzie, of 
Edinburgh, a committee has resolved to recommend the T.C. to 
procure a prov. electric lighting order. 


Pontypridd,.—'l'he Board of Guardians, after examining 
tenders, the lowest of which was £1,520, has resolved not to adopt 
electric lighting for the union workhouse. 


Sipgapore.—.A recent Colonial Office report indicates 
that electric lighting and tramways are badly needed in Singapore, 
and the municipality is likely to take steps to introduce them 
shortly. 


South Staffordshire, — Mr. G. IIowl, the general 
manager and secretary of the South Staffordshire Mines Drainage 
Commissioners, in his annual report says the Midland Electric Cor- 
poration for Power Distribution, Limited, have pushed forward 
almost to completion their electric power station at Ocker Hill, and 
they are now busily engaged in laying cables in several parts of the 
Commissioners! district. There is, therefore, every prospect of elec- 
trical energy being available next year for the working of the 
proposed centrifugal pumps to drain the low-lying areas situated 
below brook level. 


Southampton.—At the last meeting of the T.C. the 
Finance Committee reported the receipt of a letter from the L.G.B. 
relative to the application of the Council to borrow £4,000 for the 
extension of generating plant, stating that the Board would defer 
further consideration of the application until a satisfactory 
gettlement had been arrived at with regard to the financial position 
of the borough. With regard, however, to the application made by 
the Council for sanction to borrow £600 for laying a cable to supply 


the Ordnance Survey Office with electric power, in view of the 
representation of the Director-General of the Ordnance Survey as 
to the urgency of the work, the Board had decided to comply with 
the application. The town clerk had been directed by the com- 
mittee to ask the Board to reconsider their decision with regard to 
the application for sanction to borrow £4,000 in view of the urgent 
necessity of the extension work being completed before the com- 
mencement of the winter season. 


Spain.—A central electric lighting station has just been 
completed and put in operation at Vignera (province of Lagrono). 
Water power is utilised, the plant comprising a horizontal turbine 
developing 110 H.P., and a 55-Kw. two-phase alternator. The plant 
supplics current for lighting purposes at Vignera, Nalda, Istallana, 
Albelda, Alberite and Villamediana. 


Strabane.—The lighting of Strabane, County Tyrone, 
says the Gas World, is at present under the consideration of a 
Committee of the Urban Council. Ata meeting of the Committee 
a few days ago Mr. S. B. Langlands and Mr. R. J. Skinner attended 
to give advice in regard to the lighting of the town by gas, and 
Mr. R. K. Steele, of the Westinghouse Company, was present to 
give his advice regarding electricity. Mr. Langlands expressed his 
approval of an estimate submitted by Mr. Skinner to provide new 
gasworks and plant for the sum of £15,000. Mr. Steele, on behalf 
of the Westinghouse Company, stated that he was prepared to send 
in another estimate to the Committee to provide electric light for 
both public and private purposes, and also to supply gas for heating 
and cooking purposes, at a total cost of £17,000. After a long dis- 
cussion, the Committee asked the Westinghouse Company to send 
in their new estimate, and also decided to obtain plans and speci- 
fications for developing the present gasworks. 


Tottenham.—The D.C. has resolved to apply for a prov. 
order. This is one of the districts concerned in the North Middlesex 
Electricity Bill, which was dropped in consequence of the adverse 
results of the voting in two of the parishes. 


Waterford.—Messrs. Lacey, Clirehugh & Sillar have 
presented the Corporation with a report dealing with the whole 
question of lighting the town by electricity. 


Worcester.—The City Council has resolved that a sum 
of £27,161 be expended in the erection and equipment of a supple- 
mental electricity generating station in the city, in view of the 
conversion of the city tramways and light railways in the immediate 
district to electric traction, in the proportion of £7,189 for the 
buildings, and £20,281 for the plant. 


ELECTRIC TRACTION NOTES. 


Antwerp—Brussels.—The Financial Times quotes a 
Brussels journal to the effect that the Belgian Government bas 
accepted, subject to the sanction of Parliament, the scheme pro- 
posed by M. Empain, a Belgian banker and financier, for the con- 
struction of an electric railway between Brussels and Antwerp. 
M. Empain (our contemporary believes) is the guiding spirit of the 
Paris Electric Metropolitan Railway Company. 


Ayr.—The Corporation electric tramways were opened for 
public traffic on 26th ult. There are 3? miles of route. Mr. A.J. 
Fuller is the electrical engineer and Mr. F. Coutts general manager. 
The members of the Corporation, contractors’ representatives, and 
invited gucsts went over the line in four cars, and a banquet 
followed. Messrs. Callenders laid the cables, Messrs, Lowden Bros. 
supplied the overhead equipment, Mr. D. Murray, of Glasgow, 
carried out the permanent way work, and Messrs, Hurst, Nelson and 
Co. supplied the cars. 


Barnsley.—The T.C. is asking the B.E.T. Co, to alter 
the gauge of the line in Barnsley so as to make it identical with 
the proposed line from Barnsley to Doncaster. 


Birkenhead.—The new electric tramway routes !n 
Borougn Road, Prenton Road and Shrewsbury Road, and from 
Woodside Ferry to Shrewsbury Road, Birkenhead, were inspected 
by Lieutenant Von Donop, representing the Board of Trade, on 
Friday last. The cars were started for passenger traffic in the 
evening. 


Bradford,—Three new electric routes have been deter- 
mined on by the Corporation—Church Bank and Otley Road, Little 
Horton Lane and Wakefield Road to Tong. 


Carshalton.—Mr. J. Clifton Robinson attended the 
meeting of the U.D.C. last week to explain the L.U.T. schemes for 
about two miles of tramways proposed for the Council’s district, 
but he declined to go into details of widenings needed until sundry 
negotiations were completed. At thesame meeting Mr. Hederstet, 
Mr. Hughes and Mr. Ratcliff Hume, representatives of the B. E. T. 
Co. also attended, say ing that the 440 miles of electrical tramway 
in which their company were concerned included the Croy ge 
system, which was leased from the Corporation. Mr. Hederte 
then gave ful! details of his company's proposed lines from Crore 
to Wimbledon, and produced a plan showing in detail the stree 
widening they proposed to effect at their own cost. Their 1 
would have the advantage of a physical junction with the Croy fs 
and L.C.C. systems, and they hoped to obtain a lease of 
Mitcham light railway order. Mr. Robinson, by the way, expre 
equal confidence of obtaining the Mitcham order. 
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Darlington.—The General Purposes Committee is to 
apply to the Light Railway Commissioners for an order for the Cor- 
poration to put down electric tramways. 


Dewsbury.—It is reported that the B. E. T. Co. have 
agreed to purchase the Dewsbury, Batley and_ Birstall (Steam) 
Tramway Company's undertaking. All the local authorities, with 
the exception of the Batley Corporation, have given notice of their 
intention to purchase their respective sections of the undertaking, 
and either sell them or lease them to the Traction Company. The 
Batley Corporation had also, subject to approval of the B. of T., 
decided to purchase the section within their borough, and run 
electric cars. The price to be paid for the concern will be about 
£30,000. The greater portion of the line, which is about 4 miles 
in length, is within the borough of Batley. If the sale takes place, 
Batley Corporation with then have to deal with the B. E. T. Co. 
instead of with the local company. 


Dover.—With the extension of the boundaries of the city 
it is proposed to continue the municipal electric tramways to 
Kearsney and River. 


Greenock.—The B. of T. has inspected the recon- 
structed permanent way for the electric tramways in Greenock, 
Port Glasgow, and Gourock. After the electrical equipment of the 
line has been completed another inspection will take place. 


Halifax.—O wing to the scarcity of water, it was feared 
last week that it would be necessary to stop the tram service. The 
Bradford Observer for September 27th said :—“ Either the electric 
lighting or the tram service must perforce be stopped, and it is felt 
that the tram service must give way. The difficulty of continuing 
both branches is caused by the stoppage of the ílow of compensation 
water down the Hebole brook. The electricity works require for 
condensation purposes 750,000 gallons per day, and the supply 
from the reservoirs is being cut off." 


Keighley.—Last week we stated that the borough engi- 
neer had been instructed to prepare estimates for the overheid 
equipment of the tramways. We hasten to correct this statement, 
as we learn that Mr. J. M. Smyth, the borough electrical engineer, 
has been requested by both the Electricity and Tramways Com- 
mittees to prepare estimates and carry out all the electrical work, 
including overhead line and cars for the tramways. The borough 
engineer is responsible for the permanent way. , 


Leamington.— The report of the Leamington and 
Warwick Tramways and Omnibus Company says that a provisional 
order for the working of the tramways by electric traction in the 
borough of Leamington has now been granted, aud arrangements for 
converting the line for working by electric traction are in progress. 
Mr. Emile Garcke has been appointed chairman of the Company. 


Leicester, —The T.C. has concluded an agreement with 
the Tramways Company for the sale of the undertaking to the Cor- 
poration at the pricc of £110,210 upon terms which include the 
liability of the Corporation to pay off the sum of £23,900 borrowed 
on debentures by the company. 


Maesteg (Central Glamorgan).—The advisability of 
having electric cars for the district is being ventilated. The report 
of the electrical experts, whom the Urban Council have decided to 
engage, on the issue of providing electric light for the district, is 
being awaited with intcrest. 


Manchester.—Another route of the Manchester electric 
framway system was opened on Monday, by which the district of 
Hightown is connected with Deansgate. The cars run through 
Waterloo Road to Strangeways, and have been patronised by a con- 
siderable number of passengers. 


Mersey Railway.—At the half-yearly meeting of the 
Mersey Railway Company, Limited, held last week at Worcester 
House, London, the chairman, Mr. James Falconer, in the course of 
à statement as to the position of the company, announced the terms 
on which the British Westinghouse Electric and Manufacturing 
Company had undertaken to substitute electric traction plant and 
rolling stock for the steam engines and rolling stock which had 
been in use since the opening of the linc. The Westinghouse Com- 
pauy, he said, had entered into an agreement to construct works 
ample for operating a specified train service, and the railway com- 
pany were to have a 12 months trial of the plant, putting it under 
care of any engineer they chose. Should any additional works 

found necessary, the contractors would supply them without 
extra payment. They guaranteed that the line should be worked at 
à cost not exceeding 63d. per train-mile, the present cost ou cor- 
i ere items of expenditure being 1s. 3d. per train-mile. The 
4» Inghouse Company will gugrantee the interest on the existing 
je redeemable first debenture stock, which amounts to 
An until the works are available for public traffic, and will 

m s to redeem the existing redeemable stock. The contract 
E A cover the works and financial provisions, was £635,303, 
er to the extent of £620,000 in 4 per cent. first perpetual 
tion Stu stock and £15,000 in cash. The period for the comple- 
1903 th 5 is 18 months, and the directors hope that early in 
Mr. Ch = 165 x of the tunnel will be worked by electric traction. 
the policy and Ried. & Liverpool sharebolder, adversely criticised 
pan and 555 of the directors of the Mersey Railway 
He offe xi i also the arrangement of the Westinghouse Company. 
e ite if the directors would make their exit, to find a Lanca- 
Du tenus ‘pany who would find the money and construct the works 
the Westi 985 beneficial to the shareholders. He estimated that 
Dghouse Company would make a profit of £74,797 on the 


transaction, and still hold £620,000 of the company’s debenture 
bonds. The report as presented at the meeting was carried by a 
large majority. i BU 

Northampton.—The T.C. is to purchase the local 
tramways for £37,500. 


Portsmouth,—Since the starting of the electric cars on 
the main route, there bas been a large accession of traffic. The 
remainder of the work is being vigorously pushed forward by the 


contractors (Messrs. Dick, Kerr & Co.) 


Reading, —The Corporation has taken over the tram- 
ways, which will be converted to overhead trolley. The company 
receives £12,000. 


St. Hleleus,—The Tramways Company has drawn the 
attention of the St. Helens Electric Supply and Tramways Com- 
mittee to the fact that the cables which were laid down for the 
purposes of the tramways system were being used for the purpose 
of supplying other firms with electrical energy, and asking what 
alowance the Committee proposed to make to the company in 
respect of the cables so used. 


Surrey.—The various local authorities concerned with 
the new tramway proposals of the L. U. T. and the B.E.T. Co. between 
Kingston and Croydon have decided to hold a joint conference on 
the subject of meeting the companics’ proposals. 


Sutton.—The C. D.C., having received a report on the 
general subject of tramways, had an interview with representatives 
of the B.E.T. Co. regarding the latter's local tramway proposals. 
The interview was adjourned for the production of plans. 


The Underground.—The B. of T. arbitrator, Hon. A. 
Lyttelton, K. C., M.P., has fixed the 7th inst. for the preliminary 
meeting of his tribunal, which is to decide upon the dispute 
between the Metropolitan aud the District Railway Companies. 


Wimbledon,—The U.D.C. have had an interview with 


the engineer of the B. E. T. Co. regarding the company s proposed 
exteusion of the Croydon tramways to their district. 


TELEGRAPH AND TELEPHONE NOTES. 


The Australian Federal Parliament aud Cable 
Traíffie. —At Melbourne in the course of the proceedings in Com- 
mittee on the Post and Telegraph Bill, Senator Sargood (Vic.) 
moved the addition to postponed clause 89, dealing with the order 
of transmitting telegrams, providing that persons sending telegrams 
should be able to state by which route the messages should be sent. 
If the Postal Department bad the right of depatching messages by 
whatever route it chose, then the present system entered into 
by South Australia and New South Wales with the Eastern Exten- 
sion Company would be at once nullitied. The public should be 
able to decide upon the route of despatch. Senator Drake (().) 
disagreed with Senator Sargood as to the advisability of the pro- 
posed addition to the clause. He had been assured that the Pacitic 
cable would be ready in March next, and he thought it would be 
disastrous for all concerned if at the dictation of the senders of 
messages privately owned lines were blocked with business while 
the line subsidised by the Government was laying idle. Another 


effect of the privilege would be that people having stipulated the 


route by which 4 telegram should be sent could easily go to the 
company and arrange terms with it. Senators: Why not? 
Senator Drake: Why should not the department have the right to 
decide by what route its own business should be sent? Senator 
Miller agreed with Senator Sargood’s proposal, and urged that 
cable communication for the people should be as cheap as possible. 
If the Department was empowered to do what it liked, he could 
easily sce that.the State-owned cable would be choked with messages 
at high rates, while the private lines were bare of business. Senator 
Walker (N. S. W.) wanted as many telegraphic services for the public 
as possible, and favoured cheap rates. Senator l'layford pointed 
out that when the Pacitic cable was open for business, and there 
was no doubt that the department would rely almost entirely upon 
it, the overland line to Port Darwin, which had been constructed at 
great cost hy South Australia for the benetit of the whole of the 
continent, would be practically thrown aside, and left to remain a 
heavy loss to the Commonwealth. Senator Drake assured the Senate 
that it was only in anticipation of the Pacific cable being opened at 
an early date that the private companies had lowered their rates. 
If they could succeed in ousting the Government from the field of 
competition, then the rates would certainly be raised again. The 
proposed addition to the clause was mischievous in principle, and 
designed to promote the welfare of one company. After further 
discussion Senator Sargood's amendment was lost on division by 16 
votes to 9, and the clause was agreed to as printed. 


Bradford Telephones.— The Bradford Corporation has 
issued an invitation to the other County Boroughs in the West 
Riding of Yorkshire to meet and discuss the question of the advisa- 
bility or otherwise of a municipal telephone service. 


Folkestone Telephones.—A  sub-committee of the 
Council is negotiating with other authorities in the Folkestone 
telephone exchange area with a view to co-operating in a municipal 
system. Mr. A. R. Bennett is to be asked to advise. 
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Telegraph Letter-Ciphers and Telegraph Rates.— 
Mr. C. Edmonstone Ross, Examiner of Accounts, Public Works 
Department, India, has submitted to the Bureau International des 

‘Administrations Telegraphiques, at Berne, some suggestions with 
reference to letter-ciphers, which seem well worthy of considcration. 
The suggestions put forward aim at completely changing, not only 
the principle upon which charges for telegrams are based, but also 
the actual method of signalling itself. Mr. Ross points out that it 
is hardly equitable to make the same charge for a word of four 
letters as for one of ten letters. But if we can so arrange that 
each word in a message is represented by the same number of letters, 
and each letter by the same number of signals, there seems to be no 
reason why the unit of charge should not be a signal instead of a 
word. His suggestion, therefore, is to withdraw the present 
restrictions as to the use of letter-cipher, provided each letter used 
requires the same number of signals, and to charge for such letter- 
cipher on a signal basis. With this object he would assign to each 
word a certain number of the same sort of letters, that is to say, 
letters each of which require the same number of signals, and to 
fix the tariff for messages in letter-cipher of this description at so 
much for so many signals. He suggests as a reasonable rate, 24 
Signals for the present or future charge per word, whatever that 
may be. 

Figure-cipher, which is permissible (owing to uniformity in sig- 
nalling), is at present charged for at the rate of five figures to a 
word, and as each figure requires five signals, the existing rate is 
actually equivalent to 25 signals per word. The length of a word 

_in a foreign message is limited to ten letters. As the average 
number of signals per letter in the telegraph alphabet is 3°15, 
therefore a word of ten letters requires on an average 314 signals. 
The suggested rate is thus well within this limit. 

In the telegraph alphabet there are eight letters which require 
three signals each, and twelve which require four signals each. 
Thus a vocabulary of 32,768 words could be compiled by assigning 
five 3-signal letters to each word, or a vocabulary of 20,736 words 
by assigning four 4-signals letters to each. Under the proposed rate 
of 24 signals per word, eight 3-signal letters or si: 4-signal letters 
would be charged as a word. Therefore it is obvious that a message 
consisting of, say, 10 vocabulary words, t. e., 50 letters under the 
3-signal system, or 40 letters under the 4-signal system, would be 
charged for, in either case, as seven words only, thus demonstrating 
a saving in cost of transmission of 30 per cent. 

The advantage of cipher telegraphy is that it renders possible the 
codification of almost any conceivable sentence, provided the 
vocabulary is extensive enough, whereas ordinary word codes 
provide for a necessarily limited selection of phrases only. Simple 
vocabularies could be arranged containing a selection of about 
5,000 words, which would probably be more than sufficient for all 
ordinary requirements, and the whole thing could be published in 
& volume of pocket-book size at à much lower price than that of the 
cheapest of existing codes. 

Mr. Ross points out that absolute secrecy, an important. essential 
in a code, could be secured by the simple expedient of adopting a 
preconcerted arrangement as to the order in which to read various 
groups of letters. 

Under existing telegraphic regulations, jigure-cipher messages are 
permissible in international traflic, but /etter-cipher is prohibited. 
The reason for this is because of the extreme liability of error, i. e., 
subetitution of one letter for another, in ordinary letter signalling, 
due to the fact that each letter in the telegraphic alphabet is not 
represented by a uniform number of signals. For example, E is 
represented by one short signal, I is represented by two similar short 
signals, and S represented by t/rce similar short signals. Thus, the 
letter S is liable to be, and, as a matter of fact, frequently is, 
signalled and read as E I or I E. 

This objection, Mr. Hoss points out, does not apply to figure- 
signalling, because the number of tclegraphic signals is uniform for 
each figure, i.c., five signals for each figure. Figure-cipher messages 
are, therefore, admissible, aud are charged for at the rate of five 
figures to a word, that is to say, 25 signals to a word. 

Now, there are certain letters, viz., D, G, K, O, R, 5, U and W, 
each of which is represented in the telegraphic alphabet by a 
uniform number of “te signals, and it is obvious, therefore, that a 
letter-cipher message composed entirely of these ''3-signal " letters 
possesses the same advantage, for signalling purposes, as a figure- 
cipher message, with the additional merit that only 3 signals go 
to a letter, instead of 5 to a figure. (Of the other letters, two have 

signal, four have 2 signals, and 12 have 4 signals each.) 

There seems to be no reason, therefore, why letter-cipher messages, 
consisting only of " 3-signal" letters, should not be permitted, and. 
the tariff for such messages fixed, as suggested, on a letter or signal 
basis instead of on a word basis. 

Mr. Ross further suggests the use of a telegraphic signalling 
apparatus that would consist of & key-board with five keys num- 
bered 1 to 5 (to be worked with the fingers of one hand) at the 
despatching end, and a recording apparatus at the- receiving end 
that would record the figures in type as signalled. 


Given such an instrument, he would substitute, in lieu of the 


present combinations of dots and dashes in the Morse alphabet, the 
following alphabet: 


Letters Proposed Letters Proposed Letters Proposed. 

(Vowels.) figure (Consonants.) figure (Consonants.) figure 
signals. signals, signals. 

A M: S 11 B,P 12, 21 H,Y 24, 42 
E . . 22 C, 8 13, 81 I, R. 25, 52 

I (also J) .. 93 D, T 14, 41 M,N 84, 19 
Q 1 FV 15, 51 Q, W 85, 53 
U ae .. 50 G,K. 28, 32 „ 45, 54 


Figures and marks of punctuation, &c., could be represented by 
combinations of two letters each. The 10 numerals, for instance,. 
could be represented by the 10 pairs of consonants shown above. 


Amongst other advantages claimed forthe proposed system are:— 
” The alphabet is very much easier to learn than the Morse alphabet. 
The vowels, it will be observed, consist of double signals, thus A is 
11, E is 22, and soon. The consonants are grouped in 10 pairs, 
arranged phonetically as far as possible, and each of the pair is 
represented by the same two signals but in different order ; thus B 
is 12 and P is 21, M is 34 and N is 43, and so on. Therefore, all 
that the learner has to commit to memory is (a), the pairing of the 
letters (the phonetical arrangement renders this extremely easy to 
memorise), and (b) the figure signals for the first of each pair. That 
is to say (excluding vowels) he need remember 10 signals only of 
two symbols each, instead of double that number of complicated 
combinations of dots and dashes. 

Each letter requires two signals only. The whole alphabet could 
thus be signalled with 52 symbols, whereas under the present dot 
and dash” system 82 symbols are necessary for the 26 letters. This 
is equivalent to a saving of more than 36 per cent. in signalling 
work. 

The number of signals for each letter is uniform. In the Morse 
system the number of signals varies from one to four for each 
letter, thus often causing mutilation in transmission ; for instance, 
S and I E are undistinguishable from each other in the Morse 
alphabet. Such mistakes would be impossible with a uniform 
number of signals to each letter. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, 
Latakia-Cyprus .. .. June 20, 1899 .. 
Para-Maranham .. March 1, 1900 
Cadiz-Teneriffe.. .. Aug. 6,1901 .. 
Bissao-Bolama .. .. Aug. 16, 1901 
Curacao-Coro . Bept. 5, 1901 


REPAIRED, 


Gibraltar-Tangier .. Sept. 18, 1901 
Zanzibar-Mombassa Sept. 27, 1901 .. 
LANDLINES :— 
.. Feb. 24, 1900 


“ Via Hanekin " on Persian territory 


Pekin-Kalgan .. 8 ici Vs .. June 14,1900  .. 


Maimatchin.Kalgan .. "P si is .. June 80, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 
ss towns of Venezuela .. Oct. 81, 1900 


Wireless Telegraphy.—The United States Meteoro- 
logical Department are reported to be about to adopt a system of 
wireless telegraphy between San Francisco and the meteorological 
station on the Farallonen Islands, 30 miles away. 

The Berlin correspondent of the Daily Chronicle says that wireless 
telegraphy was for the first time employed on a large scale at the 
recent German mancuvres, and the result is stated to be eminently 
satisfactory. Five balloons were supplied with instruments for 
receiving and dispatching messages by wireless telegraphy, and 
not asingle message went wrong. Communication was also kept up 
between his Majesty on the manœuvre ground and the Admirals 
of the fleets lying in Danzig Bay. . 

The Cunard steamer Lucania, which arrived at Liverpool on 
Saturday morning, reported that she had been in communication at 
sea, on Wednesday last, with the same company’s outward bound 
steamer Campania, which left Liverpool on 21st ult. The com- 
munication lasted two hours. The ships were 36 miles from each 


other when the conversation took place, and were not visible to 


each other at any time. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Batley.— October 18th. Lancashire boilers, economistt, 
condensing plant, piping, crane, &., for electricity works. 
Engineers, Lacey, Clirehugh & Sillar, Westminster. 


Boulder City.—November 28rd. The Council invite 
tenders from manufacturers for the construction of a tramways 
system, plans and specifications of which are to be seen at the e 
of the Agent-General, London. See “ Official Notices " Septem 
20th. 


Blackpool.—October 21st. Tramway poles, cables, 
overhead work, electric car equipment, &c., for the Corporation. 
Sce Official Notices“ September 27th. 


Darlaston.—October 18th. Construction and Ro 
struction of 8 miles of tramways between Wolverhampton aa 
Darlaston, for the British Electric Traction Company, Limited, 2 
behalf of the Wolverhampton District Electric Tramways, saree i 
The electrical equipment of the tramways not included. Chie 
Engineer, Donington House, Norfolk Street, W.C. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-xw alternator and engine. 
London agents, Dyer & Dyer, Aldermanbury, E.C. 


Glasgow.—October 8th. Two miles of 2-in. pipes n 
the Corporation electricity department. Specifications from Mt 
Chamen. 


Great Western Railway.—October 21st. The direc 
want tenders for a year's stores, including (17) India-rubber good 
(18) Telegraph instruments; (19) Telegraph apparatus; (20) Copper 
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wire, G. P. wire, &c. ; (21) Telegraph ironwork and tools; (22) Tele- 
graph drysalteries ; (23) Electric light carbons; (24) Electric 
lamps, incandescent; (51) Telegraph poles and yellow pine. 

Greenwich.—October 10th. Installation for lighting 
the new Children's Homes for the Guardians. See Official Notices 
September 20th. 

Hackney.— October 7th. The electric lighting of the 
Hackney Workmen's Club, 27, Haggerston Road. Can be viewed 
11 a.m. to 3 p.m. W.McNicll, secretary. 


Huddersfield.— October 12th. Six car bodies, trucks 
and equipments. Corporation. See “Official Notices" September 
20th. 

II ford.— October 7th. Wiring, &c., 200 lamps, for 
Downhall School for the Ilford School Board. Specifications 
(£1 1s. 0d.) architect, C. J. Dawson, 7, Bank Buildings, Ilford. 


[talv.—The municipal authorities of Pagani (Salerne 
province) have just invited tenders for the concession for the 
public and private electric lighting of the town during a period 
of 28 years. The public lighting will comprise 40 continuous- 
current arc lamps, eight alternating current arc lamps, and 159 16- 
c. P. incandescent lamps. 

Kirkealdy.—October 14th. Main switchboard. Cor- 
poration. See “ Official Notices " September 20th. 


Leeds, — October 8th. Main switchboard to deal with 
output of three 1,500-&w. two-phase alternators. See Official 
Notices September 13th. 


Leeds,—October 15th. Fifty electric tramcars. Deposit 
10 guineas to T. Hewson, City Engineer, Municipal Buildings, or 
Hopkinson & Talbot. 


London.—October 8th. (Contract No. 1) track rails and 
fastenings ; (2) slot rails and fastenings, tiebars, and conductor tees; 
(3) roadwork and platelaying required for the reconstruction on the 
conduit system of the tramway routes between Westminster Bridge, 
Blackfriars Bridge, and Watcrloo Station respectively, and Tooting, 
for the London County Council. Specifications, &c., at the Engineer's 
Department, County Hall, Spring Gardens, S.W.; £2 each for 
Contracts Nos. 1 and 2, and £5 for Contract No. 3. Nos. 1 and 2, 
British manufacture. , 


 Manchester.— October 9th. Tenders for cables for 
Electricity Committee. See Official Notices“ September 27th. 


Newport (Mon.). — October 21st. Coal handling 
winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car, repair shop equipment, and steel 
chimney shaft for the tramways and power supply undertaking. 
See Official Notices September 20th. 


Sardinia.— Working all the Sardinian mines by electricity. 
Signor G. Merlo, chief mining expert of the Sardinian Mining 
Association, Iglesias, Sardinia. 3, 000-H. P., water power. 


Spain.— October 12th. The municipal authorities of 
Villar del Arzobispo (Valencia province) are inviting tenders 
until the 12th inst. for the concession for the electric lighting 
of the town during a period of eight years. Tenders are to be 
sent to EI Secretario del Ayuntamiento de Villar del Arzobispo 
(Valencia), whence particulars may be obtained. 

Spain.— October 17th. Tenders are being invited until 
the 17th inst. by the Spanish Ministry of Public Works in Madrid 
for the concession for the construction and working of an electric 
tramway between Linares and Las Minas. Tenders arc to be sent 
to La Direccion General de Obras Publicas, Madrid, whence 
particulars may be obtained. 

Stepney.—October 17th. Arc lamp columns, lamps, 
fittings, switchboard, for Council's electricity works. See “Official 
Notices " September 27th. 

Stourbridge.—October 18th. Construction of 29 miles 
of tramways at Stourbridge, for the British Electric Traction Com- 
pany, Limited. Electrical equipment not included. Specification, 
&c, £5. Chief engincer of the company, Donington House, W. C. 

Wakefield,—October 15th. One 520-5.H.r. high speed 
engine and one 400-Kw. two-phase alternator. See Official 
Notices” September 27th. 

Woolwich.—October 15th. “Free” or “assisted ” 
ig for the Electricity Committee. See Official Notices” to- 


Yarmouth.—October 7th. Wiring the new Pavilion for 
the New Britannia Pier Company. See Official Notices " to-day. 


CLOSED. 
: Battersea.—The Borough Council have accepted Messrs. 
ruce Peebles & Co.’s tender, at £207, for two electric motors. 


_Blackburn.—Messrs, Dick, Kerr & Co.’s tender for three 
1 steam dynamo sets with Belliss engines, has been accepted 
y the Electricity Committee. : 


: France,—The French Ministry of Posts and Telegraphs 
7 5 placed contracts as follows: Les Forges de Franche-Comté, 
anpon, 35 tons of homogeneous iron wire, 24 mm. diameter; 


— 


M. Marcellot, of Eurville, 270 tons ditto, 7 mm. diameter, aud 
25 tons ditto, 8 mm. diameter. 


King's Lynn. — The Corporation has accepted the tender 
of the British Insulated Wire Company (£412), for the supply of 
concentric cable, insulated and lead-covered, with earthenware 
troughing, joint boxes, compound, &c. 5 


Warrington.— The T. C. on Tuesday accepted the tender 
of the British Thomson-Houston Company for the supply of 8 tram- 
cars for £5,058 15s. The car bodies are to be fitted with Messrs. 
Milnes’ improvements, as introduced into the new Birkenhead cars. 


Worcester.—The City Council has accepted the follow- 
ing machinery tenders :— 

Boilers, steam pipes, economiser, feed pipes and pumps, Messrs. Babcock 
and Wilcox, £5,597; boiler setting, addition to tender, £275. 

Belliss engines, dynamos, motor-alternator set and booster, Messrs Bruce 
Peebles & Co., Edinburgh, £9,769. 

Condensers, pumps, electric motors, suction, delivery, and exhaust pipes and 
valves, and tank, Sir Hiram Maxim Company, London, £1,649. 

Switchboard, Messrs. Ferranti, Hollinwood, £1,500. 

Overhead Travelling Crane, Messrs. Herbert Morris & Bastert, Loughboro’, 


£174. 
Accumulators, Messrs. Ashmore, Benson, Pease & Co., Limited, Stockton-on- 


Tees, £1,317 10s. 
The total amounts to £20,281 103., exclusive of the building (£7,180). 


FORTHCOMING EVENTS. 


Monday, October 7th.—At 7.30 p.m. Society of Engineers. Ordi- 
nary meeting to be held at the Royal United 


Service Institution, Whitehall. 
Friday, October 11th.—Electro-Harmonic Socicty. Smoking Con- 
cert. (See '' Notes,” p. 552.) 


NOTES. 


* 


Overhead Wires.—“ Overhead " writes to us as follows: 
—“ I have read with much interest the leading article in 
your issue of September 20th relative to overhead wires, 
and am especially pleased to note that you call attention to 
the number of towns in the United Kingdom in which a 
supply of electricity is provided without statutory powers 
at all, mostly by overhead wires, and, as you say, appa- 
rently without objection on the part of the public. I 
venture, however, to bring the following incident before 
your notice as being a matter of public interest, especially 
in the 26 towns in question. An installation has recently 
been established at Finchley by the Finchley Electric 
Light Company, Limited, on a private estate, and 
without any special statutory powers. Mains have been 
laid underground in tbe private roads of the estate, and 
wires have been taken overhead across roads under the juris- 
diction of the District Council to supply consumers outside 
the estate, the said overhead wires being at a height exceed- 
ing 30 ft. above the road at their lowest point. The District 
Council have all along evinced considerable opposition to 
the operations of the company, and matters have culminated 
in the Council cutting the wires of the company which were 
across one of their roads, and serving a notice that they will 
forthwith sever any more wires that are erected across any roads 
under their jurisdiction. The question that naturally arises 
is, On what grounds can the District Council defend such 
action, considering that the wires are at a height exceeding 
30 ft., and therefore cannot be said to interfere with free 
passage over the highway ? I understand that some refer- 
ence was made in their notice to the Electric Lighting Act 
of 1882, but one can hardly think that they are relying on 
that Act, as the provision of the Act appears to be applicable 
only to * undertakers’ within the meaning of the Act, namely, 
local authorities, companies, or persons acting by virtue 
of special statutory powers. At any rate, the matter scems 
to be one of some importance ; if the Finchley District, Council 
are within their righta in thus acting, it is open for any 
District Council to do the same in any of the 26 towns in 
question, The matter therefore is one that onght to be 
thoroughly thrashed out, and it will be interesting to know 
what will be the result of their action, what course the 
Finchley Company will adopt, and what light can be thrown 
on the matter.” 

We shall be glad to receive communications from any 
others among our readers who are practically interested in 
this very pressing question. 
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The Electro-Harmonic Society.— The sixteenth season 
of these concerts, so popular among electrical engineers and 
others connected with the industry, especially in the London 
district, commences on Friday next, Oct. 11. The opening 
concert will be a ** Smoker,” and the place of meeting the 
Banqueting Hall at the St. James’s Restaurant. There is 
an excellent programme, both of vocal and instrumental 
music, including an orchestra, which is always an attractive 
feature. Now that the foreign tours, congresses, and holi- 
days have been worked off, there seems to be every prospect of 
a large gathering. We are glad to note that Mr. Lane, the 
hon. secretary, has as many as 35 new nominations for 
membership, which is a very promising sign. In regard to 
the details of the programme, these include vocal music by 
Mr. Harry Stubbs and Mr. Bantock Pierpont; instrumental 
music by the orchestra; violin solos by Mr. Gatehouse; 
recitations by Mr. Alexander Watson; sleight of hand and 
ventriloquism by Mr. John Warren, and humorous sketches 
by Mr. 'Tom Clare. 


Dr. Cerebotani's Teleautograph.—4^ few months ago 
successful experiments were carried out on the telephone line 
from Munich to Augsburg, in Bavaria, by the General Post 
Direction in Munich and the Post Office in Augsburg with 
this teleautograph, as well as with an improved switch 
system for telephone circuits, Last August the experiments 
with the teleautograph were again conducted in such a way 
that both apparatus—transmitter and receiver— were placed 
in Munich, so that the transmitter was switched in the wire 
to Augsburg, and the receiver in the continuation of 
it from Augsburg, in order to cover a distance of about 
90 miles. The result of the successful experiment was 
that the words Soli Deo honor et gloria, Luigi Cerebotani," 
were written by the receiving pen at the same time as by 
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the transmitting pen. Both writings, the one from the 
transınitter by hand, the other from the receiver by elec- 
tricity, are exactly the same. The illustration herewith 
shows the writing as received. We understand that the 
simplicity of the construction and the certainty of the 
process are quite remarkable. Both apparatus—transmitter 
and receiver—are at all times ready without any prepara- 
tion. As soon as the apparatus is switched in, all that is to 
be done is to take the pen at the transmitter and either write 
or sketch. The receiving pen moves simultaneously with 
the transmitting one. We hope to publish a description of 
the instruments employed at an early date. 


Lectures.—We are asked to draw attention to the short 
special course of lectures, of which a notice appears in our 
advertising columns, on “ Insulation and Insulating Mate- 
rials, which will be delivered by Mr. Mervyn O'Gorman, 
M. I. E. E., at the Technical College, Finsbury, on Thursday 
evenings. The first of the six lectures will be given on 
October 10th. 

Twelve lectures on ** Electro-Chemistry” are to be 
delivered by Prof. R. A. Lehfeldt at the East London Tech- 
nical College, commencing October 11th. See “ Official 
Notices” to-day. 


Personal.—Mr. F. Shakespeare Hanning has relinquished 
the post of resident engineer at Chiselhurst, and has gone to 
Redruth to carry out the construction of the Camborne 
and Redruth combined lighting and traction scheme for 
Messrs. Edmundsons, having continued in their employ with 
this object in view since his return from India. Mr. 
Hanning has had considerable experience in conduit and 
overhead tramway work in India and the Straits Settlements, 
as engineer to the E.C.C., of Wolverhampton, and as con- 
sulting engineer to the Madras Electric Tramway Company. 

The resignation of Mr. A. J. Fippard as engineer and 
manager to the Woolwich District Electric Light Company, 
Limited, having been accepted, the formerly dual position 
has been divided between two of the present staff of the 
company, Mr. W. E. Nicoll, secretary, now being manager 
and secretary, and Mr. T. M. Colson, chief assistant en- 
gineer, filling the post of engineer and works manager. 

On Wednesday, September 25th, a smoking concert was 
held by the Glasgow Corporation Telephone Department to 
celebrate the marriage of Mr. O. H. Ellis, chief assistant 
engineer. Mr. Ellis was presented with a handsome marble 
clock, and a solid silver tea service for Mrs. Ellis, There 
were about 80 present, presided over by Mr. J. L. Chambers, 
chief engineer. The local staff of the British Insulated 
Wire Company, who also helped in the evening’s entertain- 
ment, had previously presented Mr. and Mrs. Ellis with a 
set of silver dessert knives and forks. : 

Mr. H. W. Watts, who has left Alderley Edge to take up 
a resident engineership with the Weybridge Electricity 
Nupply Company, was last week presented with a set of 
mathematical instruments from the Alderley and Wilmslow 
electricity works staff. Mr. C. W. Bentley, the newly- 
appointed engineer and secretary, made the presentation. 

At a convocation of the University of Durham, held at 
the Durham University College of Science, Newcastle, the 
honorary degree, D.Sc., was conferred upon Mr. Joseph 
Wilson Swan, F. R. S. 

Mr. Justus Eck informs us that he has now both severed 
his connection with Messrs. Geipel & Lange and transferred 
his private consulting business, in order to take up the 
appointment of technical manager and adviser to the Union 
Electric Company, Limited, of No. 151, Queen Victoria 
Street, London, E.C., where his work will be mainly to 
advise as to the practical applications of their electric 
generators, motors and arc lamps. | 

Mr. Sidney H. Short, of the English Electric. Manu- 
facturing Company, Limited, left on the Oceanic, sailing 
October 2nd for New York, to attend the annual Tramway 
Convention to be held in that city, commencing October 9th. 


Power for Driving Workshops.— Messrs. J. Crighton 
and W. G. Riddell presented a paper on the electric driving 
of & machine shop to the Glasgow Congress. It is not a 
paper that can be well abstracted, and the conclusions are 
only approximate, because the works were growing. Under 
the old system of driving, 1 I. H.P. for 3,000 hours cost 
1658., and the total horse-power was 165°2, the yearly cost 
on all power accounts being £1,406 15s, 6d. Under the 
new system the mean horse-power was 271°3, and it cost 
£1,178 19s. per 3,000 hours, or only 86˙88. per horse- 
power. The chips made formerly amounted to 245 tons 
annually, and 1°61 tons per year were removed for each 
horse-power at a cost of £5°21 per ton. Under the new 
system 367 tons were removed, or 1°74 tons per horse- 
power per year, at a cost of only £2:48 per ton. Part of 
the extra power was for lighting, and some of the im- 
proved output may have been due to better illumination. 
The improvement in the cost of power was due to the use 
of one engine instead of several. Judged by results, the 
new system has clearly justified itself. 


Inefficient Telephone Service.—At the Cardiff County 
Court, a contractor was on Wednesday awarded £5 
damages and costs against the National ‘Telephone Com- 
pany because of inefficient service and failure to remedy it. 


(Continued on page 561.) 


_ | 


4 Loe 


— — . — safe SSS 
THE ELECTRICAL REVIEW. 558 


Vol. 49. No. 1,245, OCTOBER 4, 1901. 


— . Hſ— t. M KG KU i 


ELECTRIC LIGHT AND TRACTION AT 
CROYDON. 


Sick we described the electricity works of the Croydon 
Corporation five years ago,* the undertaking has, as 
might be expected, gone ahead very rapidly. It will be 


remembered that the Corporation made an arrangement with 


the British Thomson-Houston Company to equip the works 
and be responsible for their operation for five years, the 
company guaranteeing to pay to the Corporation 3 per cent. 
on the capital laid out, and such sinking fund as the Cor- 
poration might have to provide, not exceeding 8 per cent. on 
the amount. It was proposed that, with the termination of 
the five years’ period, the contractors’ interest in the works 
should end, the plant becoming the property of the Corpora- 
tion. The success was, however, so speedy, that the Cor- 
poration decided to acquire the undertaking earlier than 
intended, and by payment of a premium of £1,000 to the 
contractors the matter was settled in March, 1898. 

The principal 
plant five years ago 
was: — Three 
Davey - Paxman 
„Economic“ boilers; 
three 120-kKw. 
D. T. H.- Belliss 
steam alternators ; 
Ferranti rectifiers. 
To these have been 
added two further 
boilers of the same 
type, four water- 
tube boilers, two 
250-kw. B.T.H.- 
Belliss steam alter- 
nators, two 500-K W. 
ditto, and two 300- 
Kw. direct current 
sets by the Electric 
Construction Com- 
pany, coupled to 
Belliss engines, The ** Economic” boilers are for the steady 
tramway load, the water-tube boilers being adopted mainly 
because of their rapid steam-raising quality. The equipment 
also comprises a steam-driven condensing plant, including a 
cooling pond and three cooling towers, and two electrically- 
driven condensing plants. 

In 1898, Mr. T. H. Minshall, M.I.E.E., was appointed 
chief engineer, and under his care the system. has 
developed in a most satisfactory way. The following 
figures will show exactly the progress made since that date :— 


cc C TERME uM 


1900 | 59241 | 793 4,120 7.251 5 8 1,074,665 
SA ye eS 
* Including traction plant. 


For lighting, current ig generated at Factory Lane at 
2,000 volts, and is transformed down to 200 volts at sub- 


Year 8-c.P. No.of | Total : | P 

endin 1 Y : j 1 Capital Units 
March th. connecten | 1 | 2 Expenditure. sold. 

i PIC e gs. d. 

898 17.514 212 1,170 43,230 4 2 288,647 

Bon 31,432 | 415 1,620 | 88,560 13 4 451,664 

900 45,122 | 595 ae 117,384 10 0 781,291 


* ELECTRICAL Review, November Gth, 1896, p. 598. 


" ELECTRIC CAR AT PcRLEY TERMINCS. 


stations, of which there are 26 in different parts of the town. 
The outlying districts are fed at 5,000 volts alternating 
through paper cables laid in troughing, and covered in 
bitumen. The low pressure mains are Callender's armoured 
cables laid direct in the ground. The Ferranti rectifiers at 
the works convert alternating into direct for lighting 62 
arcs in the central thoroughfares. The more remote districts 
are lighted by means of low pressure enclosed arc lamps 
supplied with alternating current from the same mains as 
are used for private lighting, except in Brighton Road, 
where à high pressure system of enclosed lamps is in use. 
The whole of the tramway route is brilliantly illuminated 
by means of arc lamps, a number of the tramway poles being 
used for suspending them with a pleasing effect, and some 
of the outlying districts are lighted with incandescent street 
lamps. | 
We need not here enter into details of the early tramway 
history at Croydon. Suffice to say, that in 1900 the Cor- 


poration purchased the lines, dccided to equip them with 
overhead trolley, 


appointed Mr. E. 
W. Monkhouse, of 
Westminster, to act 
as consultant, and 
finally leased the 
undertaking to the 
Dritish Electric 
Traction Company 
upon terms. 

The main section 
from Norbury to 
the borough 
boundary at Purley 
was publicly opened 
with the customary 
ceremony on Thurs- 
day, 26th ult. Alto- 
gether 174 miles of 
single track are 
included in the 
scheme, 5 miles 


being double track, and 5} single, with turn-outs. The 
contractors for the different sections of the undertaking 
have been as follows :— 


Walter Scott, Limited, Leeds Stael 
Works, Leeds. 

Askham Bros. & Wilson, Limited, 
Sheffield, The Lorain Steel Com- 
pany, London. 

Wood Blocks for Paving Burt, Boulton & Haywood, Limited, 

J. B. Lee & Sons, and Millars, 
| Karri & Jarri Forests, Limited. 

Overhead Equipment and The British Thomson-Houston Com- 
Bonding. pany, Limited. 

Feeders and Underground The British Thomson-Houston Com- 
works. pany, Limited. (Sub-contractors— 
Callender's Cable and Construc- 
tion Company, Limited.) 

The British Thomson-Houston Com- 
pany, Limited. (Sub-contractors— 
George F. Milnes & Co., Limited.) 

The British Thomson-Houston Com- 

pany, Limited. MEME 

Car Sheds (Builders! work) James Smith & Sons (Norwood), 

Limited. 
Geo. Sands & Co. 


The rails are 7-in. girder, and weigh about 954 Ibs. per 


Rails, Fishplates, c. 


Points and Crossings 


Car Bodies 


Motor Car Equipments ... 


Ironwork... 


yard run; Phoenix joints are used. The track is paved 
throughout with wood, excepting at George Street Corner, 
and on ore or two of the grades where wood was not con- 
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sidered suitable; at these points Basaltic lava setts are used, 
these being less slippery and less noisy than the ordinary 
granite setts. For the wood paving two sorts of blocks are 
used, viz., *Jarrab," which is hard wood, and creosoted 
deal, which is a soft wood. The former is used as an edging 
along both sides of the rails to reduce the wear, and the 
latter all over the rcst of the surface. 

The overhead equipment is on the side bracket system, ex- 
cepting at certain junctions, where span wires are necessary; 
special guard wires have been fitted over the trolley wire, so 
connected that, should a wire fall on to the guard wire and 
touch the 500-volt trolley wire, an automatic switch at once 
cuts off the current. A switch also automatically cuts off 
the current from the trolley wire in the event of breakage. 

There are 85 double-decker cars, each accommodating 52 
passengers, They have reversed pattern stairways. Each is 
equipped with two D.T.H. 35-H. P. motors and two brakes 


on the right, and also negative feeder and booster panels; 
there is a separate board controlling the power supply to the 
various electrical auxiliaries in the works. The lighting 
switchboard is arranged across the far end of the station 
overlooking the original lighting plant. Another lighting 
switchboard is about to be erected, as it is proposed to 
supply the central portion of the town with direct 
current in the spring. From time to time fresh 
districts will be added on to the direct-current area, 
the alternating current being retained for use in the 
outlying districts. By these means it is hoped that a very 
considerable moto: load will be obtained in the central parts 
of the town, especially as the price charged for the latter is 
a very low one. There are two dryback boilers, supplied by 
Messrs. Danks, with superheaters now being erected, so that 
the present station building, when complete, will contain 
some 8,000 H. p. 


View or Power Sration, WII I E. C C.-BELLISss Traction SETS IN. FOREGROUND. 


(hand-brake and electric emergency). The car shed at 
Thornton Heath Pond has accommodation for 19 cars, and 
that at Purley Downs Road for 16 cars, The new Thornton 
Heath shed will bring the accommodation up to 50 cars. 
Special stopping places bave been arranged for throughout the 
route; “ compulsory" places have a broad white band painted 
on the poles, “voluntary” stopping places being indicatcd 
by a red and white band. | 

Turning now to the developments which are likely to take 
place in connection with the lighting and tramway service in 
the immediate future, in addition to the plant mentioned 
above, there is also on order a 1,000-H.P. Belliss-E.C.C. 
engine, combined set, while provision is made for a second 
one. The traction switchboard, which is placed on the right- 
liand of the station facing the new traction generators, was 
provided by the Edwards Electric Company. It is hand. 
somely constructed in black marble, and contains the usual 
tramway equipment — General Electric circuit breakers, 
Weston instruments and a Board of Trade panel in the 
centre, four generator panels on the left, four feeder panels 


Judging from the previous year’s results, the cost of pro- 
duction will be a very good testimonial for the high-speed 
lant. 
d There are a number of other details connected with the 
operating of the Croydon electrical system which are dis- 
tinctly novel, such as the control of the publie lighting over 
an area of 12 square miles by means of a selector system 
which utilises the pilot wires as well as the telephone wires. 
By this means the whole of thearc lighting, some 400 lamps, 
can be switched on or off in a very few minutes from the 
central station. A vast majority of this lighting is by lamps 
of the alternating enclosed type, of which the Croydon Cor- 
poration were very early users, and, altogether, street lighting 
is a question which has been very carefully considered, with 
the result that the road between Streatham and Parley 18 
undoubtedly one of the finest samples of public lighting in 
the neighbourhood of London. There are 62 Brockie-Pell 
lamps, the remainder being Lewis's patent parallel and 
series types, made by the Reason Manufacturing Company. 
We give in one of our pictures a view along this road 
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toward the Purley terminus. When the whole arc lighting 
and tramway system is completed, the total cost per unit 


CROYDON: VIEW OF BOILERS. 


will probably be brought down to a much lower figure than 
has already been obtained, and this in spite of the high price 
of coal. Mr. F. S. Grogan has recently been appointed 
resident engineer for the tramways. 

KK... SEU 


BATTERSEA ELECTRICITY WORKS. 


THE Vestry of Battersea obtained a provisional order for 
electric lighting as long ago as 1896; progress, however, was 
slow, though there were 
frequent squabbles with 
the County of London 
Company, who wished 
to carry their mains 
through a small part of 
the parish to supply 
their area beyond. Prof. 
A. B. W. Kennedy was 
appointed as consulting 
electrical engineer, and 
Mr. C. S. Peach as 
architect; in March, 
1899, the scheme drawn 
up by them was adopted, 
at an estimated cost 
of £102,000, Since 
then the work has 
steadily but quietly pro- 
gressed, and the formal 
Inauguration of the 
installation took place 
on Saturday last, when 
the electric light was 
switched on by Mr. A. 
M. Torrance, J P., chair- 
Man of the London 
County Council. 

The three-wire direct- 
Current system has been 
adopted, with a con- 
stant pressure of 460 
Volts across the outer 
conductors of the mains, 
and the declared pressure 
18 280 volts. The mains 
at present laid are of a section sufficient to supply current 
to about 60,000 lamps of 8 C. p. connected. 
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The present installation of plant in the central station is 
intended to supply about 45,000 lamps of 8 C. P., or their 

equivalent, with the addition of the 
; street arc lamps, all connected to the 
mains. This would represent about 
17,000 lamps of 8 c.p., and 240 arc 
lamps in the streets, alight at the 
same time. The plant for this pur- 
pose, including the necessary reserve, 
amounts to a total of about 1,500 H.P. 
in boilers, engines, and dynamos. The 
buildings have been designed so that, 
when full, they will house plant having 
a total capacity of about 6,800 H. P.; 
they are, however, so arranged, that 
they can be extended with the mini- 
mum of expense and trouble, and 
when the whole of the site has been 
fully utilised, the buildings will accom- 
modate plant of about 14,000 H. p. 

The site, which provides ample room 
for future extensions, has an area of 
41,000 sq. ft., of which at present only 
some 26,600 sq. ft. has been covered. 
The buildings comprise the offices con- 
nected with the central station, an 
engine room 90 ft. x 71 ft., a boiler 
house 123 ft. x 64 ft., coal store, 
battery room, stores for mains depart- 
ment, and meter testing room, 

The chimney, which is a striking 
feature of the building, is octagonal in 
shape, measuring 25 ft. 6 in. x 25 ft. 
6 in. at the base, and 13 ft. 6 in. x 
13 ft. 6 in. at the top; it is 194 ft. high above the ground, 
and the foundation is 28 ft. below the street level. It is 
built upon an octagonal block of concrete, 10 ft. thick, 
96 ft. 6 in. across, weighing about 100 tons. 

The part first built, although a complete building in itself, 
is so constructed, that it can be extended in whatever way is 
necessary to meet the future requirements of the borough, 
and the arrangement admits of the building remaining 
always complete at each stage of its extension. The build- 


CROYDON : VIEW OF STATION WITH ORIGINAL LIGHTING PLANT IN FOREGROUND. 


ings are of fire-proof construction, and of a plain, sub- 
stantial, and durable character. The walls, externally, are 
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faced with picked stock bricks, with blue brick strings and 
dressings, and the interior of the walls faced with blue 
bricks, with white and brown glazed bricks in those rooms 
in which cleanliness and light are of importance. Above 
the office portion of the buildings apartments are provided 


CROfDON: 


for the engineer in charge of the station, and for some of 
the staff. 

The foundation stone was laid on August 18th, 1900, and 
those parts of the building occupied by plant used for gene- 
rating or distributing the electrical current are now prac- 
tically complete. The offices and rooms for the staff engaged 
at the station are still somewhat incomplete, owing to the 
difficulty of erecting those parts of the building which are 
adjacent to the chimney shaft, until the scaffolding used in 
constructing it was no longer required, and could be removed. 
This part of the work is now, however, progressing rapidly, 
and it is anticipated that the whole of 
the buildings will be completed by the 
end of the present year. 

Considering that this is the first 
work of the kind undertaken by the 
Works Department, it is satisfactory to 
know that the work performed by every 
branch of that department was excel- 
lent, and has been carried out without 
a hitch from start to finish. 

The boiler house contains at present 
four water - tube boilers, supplied by 
Messrs. Babcock & Wilcox, Limited. 
They are of this firm's well - known 
type, but are made higher than usual, so 
as to give the maximum amount of steam 
for the minimum floor space. Each 
boiler is designed to evaporate at the 
normal rate of working 11,000 Ibs. of 
water per hour into steam at 200 Ibe. 
pressure per sq. in., but when neces- 
sary, it can be fired ata higher rate, 
so as to give an evaporation of from 
12,000 to 14,000 lbs. per hour. The 
boilers are fired by Babcock & Wilcox 
chain - grate stokers, two to each 
boiler, driven by rods from  over- 
head shafting, the power being sup- 
plied by two small engines of 10 H.P., 
made by Messrs. Reavell & Co., of Ipewich. The products of 
combustion from each boiler are led into a main flue running 
underneath the boilers to the chimney placed at the south 
end of the boiler house. On their way to the chimney the 
hot gases are passed through a Green’s economiser, having 


View OF CAB AT NORBURY TERMINUS. 


956 tubes. After having had the chill taken off it in an 
exhaust steam heater referred to below, the feed water for 
the boilers is pumped through the tubes of the economiser, 
and is heated to a temperature approaching nearly to the 
temperature of the water in the boilers. 

The steam from the boilers is taken 
to the engines through a system of lap- 
welded steel pipes, so arranged as to 
secure a duplicate supply to each 
engine. The main steam pipes are 
11 in. in internal diameter, and are 
supported by cast-iron brackets fixed 
to the walls of the engine and boiler 
houses, A duplicate system of feed 
piping is run along the fronts of the 
boilers. The feed pumps are of the 
Weir pattern, comprising two pumps, 
each capable of delivering 5,500 
gallons per hour, and a third pump 
capable of delivering 2,750 gallons per 
hour, against the full working steam 
pressure of the boilers. These pumps 
are placed in a pump room at the base 
of the chimney shaft, at the south end 
of the boiler house. The suction pipes 
for the pumps are provided in duplicate, 
one suction leading direct from the 
condenser tank over the pump room, 
and the other suction being connected 
to the hot well in the economiser 
room. This hot well receives the 
slightly heated water from the exhaust 
steam heater, the latter being supplied 
from the feed tank. The pumps 
force the feed-water either direct into 
the boilers, or through the economiser 
and thence into the boilers,as may be desired, The mud 
drums of the boilers are connected through valves to the 
main blow-off pipe running along the back of the boilers 
and discharging into a blow-off tank placed outside the 
west wall of the boiler house. From this tank the water 


. blown from the boilers is discharged through a pipe running 


under Lombard Road into the river. 

Above the boilers a coal store has been constructed, which 
is capable of holding about 1,000 tons of coal. The coal 
from this store will, in the future, be fed into the hoppers of 
the mechanical stokers on the boilers by means of shoots 


CROYDON: TRACTION SWITCHBOARD. 


controlled from the boiler house floor. The coal will first 
be allowed to fall into a measuring box, the number of times 
this box is filled being registered on a counter fixed to of 
of its sides. From the lower mouth of the box the coal will 
fall through the shoots into the hopper of the mechanical 
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- stoker, from whence it will be fed direct on to the boiler 
rate, 
à The engine house is adjacent to the boiler house, and is a 
- well-lighted and lofty building. At the south end is the 
main switchboard, placed on a gallery 12 ft. 6 in. above the 
engine house floor. From this gallery other galleries run 
along either side of the engine house, giving access to the 
platforms of the engines and to the handwheels of the valves 
on the main steam pipes. The plant at present in the engine 
house consists of two balancing sets, each with two dynamos, 
and three main sets. Each of the balancer engines develops 
150 r.H.P. and each of the two dynamos driven by the 
one engine has an output of 46 Kw. The dynamos can be 
adjusted to give this output at any voltage between 230 and 
280, when running at the normal speed of 460 revolutions 
per minute. These two sets are placed at the south end 
of the engine house, nearest to the switchboard gallery. 
Next to them are two 360-1. H. P. sets and one set of 575 J. H. P. 
These are the main steam dynamos, which are connected 
between the outer conductors of the system. The dynamos 


exhausting to the atmosphere. The dynamos are of Messrs. 
Mather & Platt’s multipolar type, those on the balancer sets 
having four poles, and those of the two larger sizes four poles 
and six poles respectively. The armature windings are 
embedded in slots round the periphery of the laminated iron 
core. The current is collected from the commutator by 
carbon brushes fixed in special holders, attached to a rotating 
ring by means of which the position of the brushes can be 
adjusted. From the brushes the current generated by the 
dynamos is led to the switchboard by insulated conductors 
supported in the chases underneath the engine house floor. 
The switchboard is provided with all the necessary meters, 
instruments and switches for measuring the current and 
pressure, and for distributing the energy through the 
various feeders into the distributing mains. The arrange- 
ment of the switches makes it possible to run all the 
dynamos in parallel at the same pressure on all the feeders, 
or when it is necessary part of the plant can be run at one 
pressure on the short feeders and the remainder at a higher 
pressure on the longer feeders. By means of pilot wires and 


VIEW OF WILLANS-MATHER & PLATT STEAM DYNAMOS. 


of the 360-H. p. sets are designed for an output of 192 Kw. 
ab any pressure from 460 to 560 volts, when running at the 
normal speed of 355 revolutions per minute. The dynamo 
of the 575-H. P. set is designed for an output of 400 KW., 
which it will give between the same limits of pressure. Its 
normal running speed is 325 revolutions per minute. 

The engines and dynamos have been supplied by Messrs. 
Mather & Platt, of Salford Iron Works, Manchester. The 
engines are of Messrs. Willans & Robinson’s well known 
central valve make, the balancer engine being of their 3-G.8. 
size, and the 360-H.P. engines and the 575-H. P. engine of 
their 3-P and 3-R sizes respectively. The engines are of the 
vertical triple-expansion tandem three-crank type. The 
exhaust steam is led into an ejector condenser made by 
Messrs. T. Ledward & Co., of Queen Victoria Street, E.C. 
Each engine in the station is provided with its own con- 
denser, but connections are also made to a main cast-iron 
exhaust pipe, 24-in. in internal diameter, which is led round 
the side of the engine liouse and is connected to a vertical 
pipe running up the centre of the chimney. By this means 


it is possible to work the engines either condensing or 


feeder voltmeters the pressure at each of the feeding points 
can be read at the station. The switchboard is also 
fitted with the necessary apparatus for controlling two 
batteries of accumulators. For assisting in the charg- 
ing and discharging of these batteries, two booster 


sets, each consisting of a motor coupled to a 20-Kw. 
shunt wound dynamo, have been provided; they are 
used either to raise the normal switchboard pressure 
to charge the batteries, or to assist in discharging when the 
pressure on the battery terminals has dropped below the 
switchboard pressure, In addition, there is a small milking 
booster. The three booster sets were made by the Brush 
Electrical Engineering Company, of Loughboro'. The 
whole of the apparatus on the main switchboard is mounted 
on enamelled slate panels attached to angle iron framing, the 
latter being firmly bolted to the switchboard platform and 
stayed to the end wall of the engine house. The main 
dynamo and battery switches are fixed to a low switchboard 
placed at the back of the main board, the switches being 
worked by rods attached to levers placed in front of the 
main switchboard. The integrating meters are fixed on the 
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engine room wall below the switchboard platform. The 
shunt switches and resistances for regulating the pressure of 


the dynamos are placcd underneath the 
front of the switchboard platform, and 
worked from handwheels fixed on 
standards placed along the front of 
the platform. The number of cells 
of each battery in circuit can be varied 
within certain limits by switches placed 
in the battery room, which are worked 
also from handwheels on standards 
placed in front of the main switchboard. 
The present switchboard is only in- 
tended to form a portion of the board 
as it will be finally ; for this reason 
the board has not been placed 
centrally on the platform, and the 
clock has been placed over one end, so 
that when the whole switchboard is 
completed the clock will be in the 
centre. The switchboard and boosters 
were supplied by the Edison and Swan 
United Electric Light Company, Ltd. 
The two batteries of  accumu- 
lators, one for each side of the 
system, were supplied by the Hart 
Accumulator Company, Limited. Each 
battery consists of 140 cells, and has a 
total capacity of 1,000 ampere-hours. 
The steam generating plant will be 
shut down during times of very light 
load, and the whole of the energy 
required will be supplied from the 
batteries. Each cell of the battery 
consists of 28 plates immersed in 
dilute sulphuric acid contained in a 
lead-lined teak box. The whole of 
the pipework in the station was sup- 
plied by the Sir Hiram Maxim 
Electrical and Engineering Company, 
Limited, of Gracechurch Street, E.C. 
Their contract also included the 


supply of the feed pumps and economiser, together with 
a feed heater, cast-iron tanks, condensers, &c. The feed 
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View or Bascock & Wircox BOILERS. 


the engine room adjacent to the 


pumps and stoker engines exhaust to atmosphere through the 
feed heater. 


By means of a specia] valve some of the steam 


from the main exhaust 
pipe can also be de- 
flected through this 
heater, which raises the 
temperature of the feed 
water slightly before it 
is pumped through the 
economiser into the 
boilers. "The heater is 
placed in the economiser 
room, which opens 
direct into the engine 
room. The whole of 
the steam and feed water 
pipes are made of steel 
throughout, with flanges 
welded on for the larger 
Sizes and screwed and 
brazed to the pipe for 
the smaller sizes. The 
exhaust pipes are of 
cast-iron, except the 
connections to the 
engines and pumps, 
which are of copper. 
The pipes supplying 
water to the condensers 
are made either of cast- 
iron or riveted steel 
plate; those through 
which the condensers 
discharge into the river 
are of cast-iron. The 
ejector condensers are 
fixed to the walls of 


engines to which they 


vi 
belong. The circulating water for the condensers 
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be pumped from the river into a large tank placed on the 
east side of the chimney above the meter and economiser 
rooms, this tank being capable of holding about 15,000 
gallons, The water is led from the tank to the condensers 
by two 20-inch internal diameter riveted steel pipes, from 
which connections are made to each condenser. All the 


pipes which have 
to carry steam or 
hot feed water are 
covered with non- 
condueting cleading 
made by the Wash- 
ington Chemical 
Company, of Wash- 
ington, County 
Durham. 

The distributing 
mains are all laid 
on the solid system. 
The three cables 
are laid side by 
side in a cast - iron 
trough provided 
with a covering of 
hard blue Stafford- 
shire tiles. Wood 
bridges are placed 
at intervals as sup- 
ports, and, after 
the cables have 
been laid in position, 
the trough is filled 
with molten bitumen and the tile covering laid on. Two 
sizes of mains have been used ; in the large size each of the 
outer conductors consists of a cable having a sectional area 
of 0°15 sq. in., while the middle wire cable has a section of 
0:08 sq. in.; in the smaller size of main the sectional arcas 
are 0-1 sq. in. and 0°08 sq. in. The cables themselves are 


PUBLIC ABC Lamps. 


insulated with vulcanised bitumen and finally provided with a 
braided yarn covering. Similar cables for arc lighting of 0:022 
N]. in. section are laid in the same trough as the distributors. 

At points where two or more mains meet, and at feeding 


points, special cast-iron disconnecting boxes are provided, by 
which any section of main may be entirely cut off and isolated 
when required. These boxes are placed in brick pits under 
the pavements, so that they are easily got at by lifting the 
pavement covers The service cables to the consumers' 
premises are also laid on the solid sys‘em, the connection to 
the distributing 
mains being made 
in 8 special cast- 
iron box fixed in the 
run of the trough- 
ing. 

The feeders at 
present laid are five 
in number. Each 
consists of a con- 
centric cable having 
two cores of 0:5 sq. 
in. sectional area 
each. Three of these 
feeders are laid on 
the solid system as 
described above in 
connection with the 
distributing mains. 
The remaining two 
feeders are provided 
with steel tape 
armouring over the 
insulation, and are 
laid direct in the 


MAIN SWITCHBOARD. ground. 


A three-core pilot wire is laid beside each feeder and con- 
nected to the distributing mains at the feeding points. A 
middle wire connection from two points in the distributing 
network is also brought back to the station ; the cables laid 
for this purpose have sectional areas of 0'25 and 0°5 sq. in. 
These cables are, of course, only single conductors, 


Tose Works: Fic. 1.— WESTINGHOUSE SHUNT-WOUND 
Motor DRIVING SHAFTING. 


Each street arc lamp circuit is connected between the 
“outers” of the distributing mains, in series of 10 lamps. 
Each series of lamps is controlled by a switch at each end of 
the circuit, placed in the base of the arc Jamp-post. 

Stoneware casings have been laid in certain streets in the 


borough. They form ways into which additional cables can 
be drawn as required, 
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The whole of the cables for the mains, feeders, arc 
lamp circuits and services have been supplied and laid by 
Callender’s Cable and Construction Company, Limited. The 


Tube Works: Fic. 2?.—ELEcCTRICALLY-OPERATE) OVERHEAD SINGLE RAIL 
TRAVELLING CRANE. 


excivation of the trenches and thie 
making good again, as well as the 
erection of the arc lamp pillars, have 
been carried out by the works depart- 
ment, under the direction cf the 
borough surveyor. 

The arc lamps for street lighting 
are 240 in number, and have been 
supplied by the General Electric 
Company, Limited, of Queen Victoria 
Street, E.C. They are designed to 
burn with a current of 10 amperes, 
and are of 2,000 nominal C.P. each, 
but the actual amount of light 
employed in illuminating the roadway 
is only about half this amount. The 
lamps are supportcd on ornamental 
cast-iron pillars, in most cases being 
suspended from a bracket, but in a few 
places they are supported in a central 
carrier. The design of the pillar, 
bracket and central carrier is based 
on that specially prepared some 
years ago by the School of Art in 
Edinburgh for the lighting of that 
city; the same design has since 
been used in several other places, 
including Westminster and Carlisle. 
The whole of the pillars have 


been supplied by Messrs. J. & A. Law, of Glasgow. 
The lamps employcd for lighting the engine room are of 


type. 


TUBE WORKS: 


Messrs. Johnson & Phillips’s enclosed long burning * Ark " 


Messrs. Kennedy & Jenkin, as consulting engineers, 


were responsible for the design of 
the installation, and were represented 
on the work by Mr. F. I. Thomas, 
Mr. C. S. Peach was the architect 
for the buildings, which were 
erected by the Councils own 
workmen, under the direction of the 
borough surveyor, Mr. J. T. Pilditch. 

Mr. H. R. Forbes Mackay has been 
appointed electrical engineer to the 
Council. 

Opening at the commencement of 
the busy season, with a considerable 
street lighting load, the station 
starts work under the most favourable 
conditions, and although it would be 
too optimistic to look for a credit 
balance in the first year's working, 
we have no doubt but that the call 
upon the rates will be of little con- 
sequence—an important consideration 
to all municipalities embarking upon 
the business of clectricity supply, but, 
above all, to the rulers of that most 
democratic of metropolitan boroughs, 
viz., Battersea. 


ELECTRIC POWER IN TUBE 
MANUFACTURING WORKS. 


Tur firm of Messrs. Lloyd & Lloyd, 
Limited, of Birmingham, is well known 
as one of the most important engaged 
in tube manufacture in this country. 
Originally established in 1859, its 
business has steadily progressed to 
the present time. The works at 
Birmingham, Halesowen and Old 
Hill (Staffordshire) find employment 
for several thousands of workpeople. 
and turn out many miles of tubes of 
various forms daily. The manu- 


Fic. 3.—Two 100-H.P. WESTINGHOUSE 
GENERATING SETS. 


facturing machinery has always been kept well up to 
date, and the most recent step in advance has been the 
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installation of a complete electrical equipment for general 
power purposes in the Halesowen works. 

The generating plant is installed in a separate building 
located near the centre of the works. There are two 
generating units, each of 100-1.P. capacity, consisting of 
Westinghouse combined sets. The engines are of the well- 
known Westinghouse compound, single-acting, steam type, 
having cylinders 12 in. and 20 in. in diameter by 12 in. 
stroke. "This type of engine has been on the market for the 
past 13 years or 80, and has been very widely adopted for all 
purposes where variable loads and long continuous runs pre- 
vail, having gained a reputation for exceptionally high 
economy in operation under these conditions. The crank- 
shaft of each engine is extended to receive the armature of 
a Westinghouse compound-wound engine-type generator. 
This generator yields 75 Kw. at a pressure of 250 volts, 
running at a speed of 300 revolutions per minute. The field 
of the generator consists of a vertically divided yoke ring, 
the two halves of which are set on guide plates, with suitable 
facilities for drawing the two halves apart easily and 
exposing the entire armature and field windings. The 
circular field has six internally projecting pole-pieces. These 
are built up of soft steel laminations cast in the yoke ring. 
The series coil and the shunt coil of each pole-piece are 
wound on separate formers, and insulated before being 
placed in position. The series winding is of copper strip 
forged into shape and wound edgewise. The armature 
is built up, together with the commutator, on a single cast- 
iron spider, the latter being keyed on to the engine shaft 
extension, The armature core 1s slotted to receive the coils 
of the windings. The coils are formed and insulated before 
being placed in position, which is done without any bending 
or hammering, and they are secured by hard fibre wedges, 
driven into small notches in the core slots above the con- 
ductors, Binding wires are thus dispensed with, and the 
whole arrangement is one which conduces to easy repairs or 
renewals, The commutator is built up on a projecting boss 
of the cast-iron spider. It is, of course, composed of 
hard drawn copper segments, insulated by prepared sheets 
of mica of such corresponding hardness as to yicld a very 
hard and even-wearing surface. This form of construction 
of the rotating part of the machine secures great rigidity, 
and should it ever be necessary to remove the armature, this 
may be done without the. necessity of having to disturb the 
connections between the armature and the commutator. The 
brash holders are secured to a ring supported by brackets 
from the field ring casting, thus leaving the outer end of the 
commutator free for cleaning and inspection. Carbon 
brushes are used. Each engine and its generator are set on 
the one bedplate, the total weight of the complete set being 
about 8,200 Ibs. The main switchboards for the control of 
the generating plant and the outgoing feeder circuits are of 
the usual Westinghouse construction. 

The motors, of which there are at present five installed, 
are located in small dust-proof chambers, as near the 
respective centres of the works sections to be driven as 
possible, Power is transmitted from the motors to 
the various shafts by machine-cut gearing. The motors, 
controlling switches, rheostats, cut-outs, &c., are placed 
alongside the respective motors. All the motors used for 
the works driving are of the standard Westinghouse multi- 
polar shunt-wound type, the principles followed in their con- 
struction being very similar to those of the generators 
described (fig.1). Particular attention is paid to the ventilation 
of the cores and windings. Cool running is thereby secured, 
and an unusual capacity for runs at high overloads with 
perfect safety. The motors include one of 75 H.P. and four 
of 20 H.P. each. In addition to those installed for operating 
the various machine tools in the works, there is a dust-proof 
motor operating a single-rail travelling crane in the yard. 
This consists of a carriage running overhead, suspended from 
a single girder rail, and used for conveying material to and 
from the various parts of the yard and works buildings (fig. 2). 

The various processes of manufacture employed in the 
works include the well-known gas welding process for 
making large tubes or flues. This was first adopted in these 
works as the result of costly experiments carried out by 

essrs. Lloyd & Lloyd. The Benardos process of electric 
welding was also introduced here from Russia. The firm is 
the sole licensee of the patents relating to the latter pro- 


cess, and has developed the details of the method, and 
granted licenses to many firms during the past 10 years. 
It is used in the works at Halesowen for the production of 
large steam tubes for high pressure, and for various other 
high-pressure fittings, There is also an extensive modern 
galvanising plant used for the production of high class 
galvanised tubes, The tubes turned out at these works vary 
in size from th in. up to several feet in diameter, and they 
are used for every class of work, including gas, steam, air, 
and water transmission. Special tubes manufactured are :— 
boiler tubes, gas, water, and steam tubes and fittings, pipe 
lines for oil, tubular coils for refrigeration or heating, &c. 

The policy of this company has always been to ensure 
the uniform excellence of all work turned ont, by the 
most careful inspection and testing of every product, and 
also by the employment of the most modern machinery and 
methods. 


NOTES. 


(Continued from page 552.) 


Ohituary.—Riewarp SPELMAN CULLEY.—The late Mr. 
R. S. Culley, whose death took place on September 5th, was 
born in Norwich in July, 1818. He took a great interest 
in scientific matters at an early age, but his career may be 
said to have commenced when he was engaged with the late 
Sir Morton Peto on the Eastern Counties line, which was 
built from Norwich southwards towards Ely, and on this 
line he installed the railway telegraph block instruments 
(Cooke & Wheatstone’s), the earliest actual block system, it 
is believed, brought into use. Mr. Culley was afterwards 
associated with Messrs. Cooke & Wheatstone, and in July, 
1846, he joined the then Electric and International Tele- 
graph Company (at its incorporation) in Norwich, in charge 
of the district, of which that town was the headquarters. 
In 1848 he went to Derby as superintendent, where he 
married, iu 1851, a lady of an old Derby family. In 1851 
Mr. Culley was transferred to Manchester, and thence, 
in 1854, he went to Edinburgh, and afterwards, in 1858, to 
Bristol. In 1866 Mr. Culley came to London as Engineer to 
the Electric and International Telegraph Company, and was 


taken over by the Post Office, at the transfer of the telegraph 


systems to the State, as Engineer-in-Chief. He met with a 
severe accident in 1872, when inspecting a new landline 
between London and Lowestoft, having been thrown from a 
dogcart in which he was riding with an officer of the Royal 
Engineers, who were building the line; from the effects of 
this aceident he never recovered, and this led to his retire- 
ment late in 1877. On the cessation of his official life he 
went to live at Weston-super-Mare, where he died, on 
September Sth. Mr. Culley was a great musician and 
played proficiently on several different instruments, and 
latterly on a fine organ which he had installed at his house. 
Ile was an insatiable reader of a.l kinds of literature, both 
scientific and otherwise. He kept up his interest in 
scientific matters until the very last, and his mind was as 
keen as ever until within about three wecks of the end. Mr. 
Culley was one of the original Council, and a Vice-President, 
of the Society of Telegraph Engineers, a Member of the 
Institution of Civil Engineers, of the Roval Society of 
Edinburgh, and of various other minor societies; he was also 
a very old Mason. He obtained the Telford Premium of the 
Institution of Civil Engineers, for his researches in Pneumatic 
Transmission. His well-known * Handbook of Telegraphy” 
passed through nine editions, and was translated into most 
of the European languages ; it is still a standard work and 
of great value. Hewas the first lecturer on telegraphy at the 
School of Military Engineering at Chatham. As a thorough 
practical telegraph engineer Mr. Culley made his mark in 
the telegraphic world, and the British telegraph system 
of the present day, much as it has altered since Mr. Culley’s 
day, bears the impress of his conscientious and valuable work. 
Mr. W. R. Culley, his son, is the well-known and able 
Subinarine Superintendent of the Postal Telegraph Depart- 


ment. 
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Trials of Steam Turbines for Driving Dynamos.—A 
few weeks ago we published in abstract the paper presented to 
the recent Glasgow Congress on the above subject by the Hon. 
C. A. Parsons and Mr. Gerald Stoney. It was shown that a 
24-KW. set consumed 28:8 lbs. of steam per Kw.-hour at a 
load of 24:7 Kw. with a vacuum of 28:8 in. At 11°8 Kw. 
it consumed 33:9 lbs. with the vacuum at 29 in. When 
the load was reduced to only 5°15, the consumption went up 
to 45'6 lbs., not a bad result for so small a load. Without 
vacuum, however, and with a load of 19:7 KW., the steam 
consumption was 68:5 Ibs. In all cases the pressure was 
about the same. The lesson is that the turbine should be 
run condensing. Even an extra 2:8 in. of vacuum at 26 in. 
gives a better result by 16 per cent. Without superheat a 
50-KW. turbine set showed 28 lbs. steam at full load. 
With superheat of 54? and 64° at pressures of 129 
and 134, a pair of 100-kw. machines used 25°5 and 
23°8 Ibs. of steam per Kw. respectively at loads of 123 and 
122 KW. Various 500-K w. sets showed an economy of 8 per 
cent. with 50? of superheat and 12 per cent. with 100°. 
While we should always expect improvement to come with 
any degree of superheat, we can quite understand that a 
steam turbine does not reap the same benefit from superheat 
as does the reciprocating engine. This is rational, for all 
parts in a steam turbine are probably near to the same 


temperature as the steam. The ordinary effects of cylinder 


condensation do not occur. The benefit which arises from 
superheat in the turbine may be set, down as probably due to 
reduced friction of the flowing steam, The turbine is 
theoretically ideal. Its lapse from perfect efficiency is due to 
internal friction and final velocity of flow. The authors find 
that the steam consumption curve is a straight-line curve, 
being proportional to the load plus a constant for no 
load consumption. Tables of results are given for the 
1,000-Kkw. sets at Elberfeld. The steam consumption was 
as little as 18:22 lbs. at 1,172:7 Kw. average output with 
steam at 250? C., which implied 10:2? C. of superheat A 
gain of 12 per cent. was shown for 55? C. of superheat, and 
of 4 per cent. for each inch of vacuum. 
turbine does not compare so well when non-condensing. We 
should imagine such to be more especially the case with small 
loads and intermittent steam flow, for at such times the 
turbine must be churning air. Undoubtedly the turbine has 
established itself, and will come more and more into use. It 
is eminently fitted for high-speed dynamo driving, and it is 


rational as a means of using a hot gas, a point which no 
other engine can claim. 


Blue Electric Light.—According to the Mediral Press, 
very extensive therapeutic effects are to be derived from the 
use of “ blue electric light," and if the favourable experiences 
recorded by Dr. A. V. Minine in Vrateh of June 23rd are 
confirmed by subsequent investigations, a great advance in 
the art of healing has been made. Dr. Minine has found 
that while blue light produces an anwmia in the parts ex- 
posed to it, white light causes the tissues to be filled with 
blood. The chief advantage claimed for blue electric light 
lies in its action on the vaso-motor nerves. A further benefit 
to be secured by the use of this light is that it has a very 
marked anwsthetic effect, and Dr. Minine has employed it in 
the suturing of wounds, instead of cocaine. Burns and 
scalds heal rapidly and painlessly without any local applica- 
tion being necessary, under the influence of this new method 
of treatment. It appears that the removal of stitches can 
be carried out without causing any pain by utilising the 
action of this light. If & contusion be exposed to the light, 
the occurrence of ecchymosis, or of a hematoma, is thereby 


prevented. 


The Hampstead Electrical Supply Company.—In 
the Vacation Court on Wednesday, before the Lord Chief 
Justice, application was made on behalf of a debenture 
holder for the appointment of a receiver and manager of the 
Hampstead Electrical Supply Company, Limited. The com- 
pany appeared and consented, and his Lordship made the order 


as asked, with leave to act as manager for a period of three 
months. 


Generally the ö 


The Profitable Utilisation of Blast Furnace Gas. — 
Mr. Thwaite’s recent paper before the Iron and Steel 
Institute was largely occupied by refuting statements of 
ignorance. It is an astonishing thing that at this late date 
there should be engineers, and gas engine makers, too, who 
think that because blast furnace gas ignites often with difficulty 
under a steam boiler it must therefore fail in a gas engine. 
Of course it does not fail in gas engines, simply because these 
machines work with compressed charges. The gas has a 
low calorific value, but this fits it for power use because no 
dilution is required such as is the case with richer gases, 
Indeed, were the whole gas output of a furnace to be 
utilised it would help the gas engine, if a slightly better 
quality of gas were produced, as, with blast furnace gas, an 
engine hardly does so much work as it can safely do. But 
there is no question whatever of non-ignition. Mr. Thwaite 
points out the advantages of gas plant over steam. First the 
cleaning plant is under no pressure, and will last as long as it 
is painted. It will never need rejection like a boiler because 
of weakness, He exposes the fallacy of Mr. Dowson's state- 
ment (Vol. cxliv., p. 269, Proc. Inst. C. E., 1901) as to the 
uselessness of blast furnace gas. Owing to lime dust 
having 80 bad an effect on the efficiency of hot blast 
Stoves, and blast furnace gas being charged with that 
dust, Mr. Thwaite would heat the stoves by 
means of a specially made producer gas, and use 
the furnace gas, cooled and cleaned, entirely for power pur- 
poses. He would also-cool the furnace gas by heating the 
air before it entered the stoves, so assisting these and saving 
heat all along the line. Mr. Thwaite gives figures for the 
power to be derived from a blast furnace under various con- 
ditions, and derives therefrom a price for energy of 0:6783d. 
per KW.-hour at a sub-station 6 miles distant. He thinks it 
would pay a furnace owner to sell energy at 0'3d. per unit, 
and points out that the continuous working of a furnace 
renders it best suited to supply current to processes that are 
continuous, such as electro-chemical and metallurgical pro- 
cesses. A pioneer installation is already under weigh in 
Germany, where 1,200 k. H. P. is to be provided to coal mines, 
800 E. H. P. for light, 500 E. H. b. for metallurgy, 200 E. H. P. 
for town lighting, and 1,500 k. H. P. for a special electro- 
chemical industry. The price per KW.-hour is estimated at 
0:3d. Foreign ironmasters pushed hard by bad conditions 
scek to economise, and so to render the cost of iron pro- 
duction less, but our own ironmasters seem, as a class, 
content to wallow along in the old groove. The author then 
gives a list of clectro-metallurgical industries waiting for 
further development. It has been stated on the basis of teste 
made with furnace gas in gas engines that the 
fuel put into a blast furnace will give as high 
a result in power as though the fuel were utilised in the 
best boilers with the highest class of engine. Beyond this 
power generation, the pig iron product of the furnace is all 
extra. In a sense, the pig becomes a bye-product. Were 
this fact realised, it is possible that the present waste of gas 
and of coal would be checked, for the iron production 
of this country is about 9 millions of tonsa year, and it must 
use up about 12 million tons of coal, or even more, to amply 
smelt it. The subject is one of national importance, but 
those who should be most interested have appeared to us to 
exhibit the most astonishing ignorance of the subject, aud 
the discussions we have read that have taken place in certain 
ironmaking districts would appear to point to a singularly 


poor knowledge of the simple laws of physics and 
chemistry. 


Water-Power in Italy.—A Milan press correspondent 
says that the King of Italy will shortly visit Milan in order 
to inaugurate the hydro-electrical installation which has been 
built on the Tessin River. The object of the enterprise 18 
to distribute electrical energy for various industries, and for 
the illumination of the town. The plant has a generating 
capacity of over 15,000 H. P. 


— 


— — 


Mr. Carnegie and a Technical College.—The Glasgow 
and West of Scotland Technical College building fund 
(£150,000 wanted), having reached something over 
£100,000, Mr. Carnegie has offered to give one half of the 


deficiency, upon condition that the other half is promptly 
Subscribed. . | 
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German Depression.— The Berlin correspondent of the 
Financial News says that the annual reports of a large 
number of industrial establishments, recently published, 
show the disastrous effects of the general depression. The 
Witten Cast Steel Works distribute a dividend of 12 per 
cent., against 20 per cent for last year. The shares are now 
quoted at 144, against 170 12 months ago. The ironworks 
at Menden and Schwerte only pay 4 per cent., against 15 
per cent. last year, and the quotation has declined from 115 
in September of last year to 72. The Eschweiler Ironworks, 
which last year paid a dividend of 224 per cent., have passed 
the dividend this year. An exception is the Wissen Iron- 
works, paying 15 per cent., against 5 per cent. These works 
profited by favourable buying of pig-iron. The Schuckert 
Electrical Works at Nuremburg are inaugurating a policy of 
concentration. It is reported that their works at Jaice 
(Bosnia) have been sold, and that their representation in 
Vienna has been given up. On the other hand, it is said 
that energetic work is being done at Nuremburg to make 
good the heavy losses caused by the general situation. Their 
engineers are preparing an electrical type-setting machine to 
come out under the name of “ Electroty pograph." 


The Steel Trade. — Mr. Joseph Lawrence, M.P., 
speaking on 26th ult. at a meeting of the Newport Chamber 
of Commerce, said that while he wasin America recently Mr. 
Schwab, the president of the Steel Trust, had told him that 
they could deliver steel billets in England at $164 per ton, 
while the lowest price at which English steelmakers could 
deliver was $17. The $16} included $5 for ocean freight, 
but when they had perfected their transport arrangements 
the price would be still lower. Mr. Schwab also said that 


at the Pittsburg Steel Works and elsewhere they paid their 


men double the wages the same class of men got in England, 


but the cost of producing was only one-third of what it was 


here. The cheap cost of transport in America greatly con- 
tributed to their growing manufacturing supremacy. Iron 
ore was carried 156 miles for 53 cents per gross ton, or 
nearly one-third of a cent, or one-sixth of a. penny, per ton 
per mile, and this rate was very profitable to the railways. 
The cost of carriage from Pittsburg to New York, 450 miles, 
was less than from Liverpool to Birmingham, one-fourth of 


the distance, 


Electric Shock Fatalities,—On Monday an electrician 
named James Gray, in the employ of the Chatham and 
Rochester Electric Lighting Company, was attending to the 
wires at one of the sub-stations in High Street, when he 
accidentally received the full force of the current and was 
killed on the spot. 

At the inquest on Tuesday, it transpired that another man 
catching hold of Gray to drag him away received an electric 
shock which rendered him partially unconscious. A verdict 
of * Accidental death " was returned, the jury expressing the 
opinion that workmen should wear safety gloves on both 
hands instead of one hand only. l 

Mr. Kydd, superintendent of the Auckland (N..) electric 
light and traction plant, was instantly killed early in 
September, and it is surmised that electric shock was the 
cause, 

A miner named Moore met his death by electric shock at 
the Exhall Colliery on the 24th ult. Another man who 
went to his assistance received a severe shock. 


Appointments Vacant.—A resident electrical engineer 
is wanted for Bootle at £350 per annum. A shift engineer 
at £150 per annum is required for Manchester, and a junior 


shift engineer for Perth. 
a 
NEW COMPANY REGISTERED. 


Veterinary Radiant Heat Syndicate, Limited 
(71,473).—This company was registered on September 28th, with a 
capital of £30,000 in £1 shares, to acquire any patents, inventions, 
concessions, or licences granted thereunder, relating to the applica- 
tion of heat generated by electricity, gas or otherwise, for hygienic 
or veterinary purposes, to adopt agrecments (1) with C. T. Kings- 
ford, and (2) with M. St. Barbe Prichard, aud to acquire, establish, 


and carry on any veterinary, therapeutic, or scientific institution or 
business. The first subscribers are:—C. Hartley, 43, Friar's Lane, 
Lincoln, F.R.C.V.S., 100 shares; M. St. B. Prichard, 1—2, Chiswell 
Street, E.C., Colonial merchant, 100 shares; R. H. Read, Roseville, 
Richmond Road, Ilford, retired merchant, 100 shares: C. T. Kings- 
ford, 1—2, Chiswell Street, E.C., gentleman, 100 shares; &. 
Derry, 104, Fifth Avenue, Queen's Park, W., clerk, 1 share; H. J. 
Winzar, Stoneleigh, Steyning, Sussex, clerk, 1 share; and A. C. 
Hertel, 24, Connaught Road, Leytonstone, clerk, 1 share. Minimum 
cash subscription, £100. "The number of directors is not to be less 
than two nor more than five; the first are C. Hartley, R. H. Read, 
and M. St. B. Prichard ; qualification, 100 shares; remuneration, 
£150 per annum for the chairmag and £100 each for the others. 
Registered office, 3, King Street, Cheapside, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


West African Telegraph Company, Limited (21,620). 
—This company's annual return was filed on July 19th, when 
23,109 shares were taken up out of a nominal capital of £400,000 in 
40,000 shares of £10 each, £231,090 has been paid. Mortgages 
and charges, £139,300. 


Caleutta Tramways Company, Limited (14,764).— 
Particulars of registered mortgages and charges: Date of covering 
deed by which the security is created or defined: June 4th, 1901. 
Total amount secured: £350,000. Date of resolution of directors 
creating series of debentures: March 20th, 1901. Property charges: 
The undertaking and property of the company, present and future, 
Trustees: E. C. Morgan, of 7, Roland Gardens, South Kensington, 
S.W., and Sir C. E. H. Vincent, K. C. M. G., C. B., M.P., of 1, 
Grosvenor Square, W. Date of Present issue: May 16th, 1901. 
Amount of present issue: £100,000. Total amount previously issued 
of same series: £250,000. 


Langdon-Davies Electric Motor Company. Limited 
(55,830).—This company's annual return was filed on August 4th, 
when 16,100 preference and 49,274 ordinary shares were taken up 
out of a nominal capital of £70,000 in 20,000 preference and 50,000 
ordinary shares of £1each; £1 has been called up on each of 17,907 
shares, and 47,467 are considered as fully paid. No mortgages or 
charges. 

Sunbeam Lamp Company, Limited (25,498). —'"l'his 
company's aunual return was filed on August 26th, when 
1,765 shares were taken up out of a nominal capital of £25,000 in 
2,500 shares of £10 each; £10 has been called up on 908, resulting 
in the receipt of £9,080. £8,570 considered as paid on 857 shares. 
Mortgages and charges, £5,150. 


— —ͤ— € OE OTTER II 


SUPPLY STATION ACCOUNTS. 


THE possibilities of keeping down costa 
Canterbury during the first year of running of a small con- 
Corporation tinuous current station are many. It is only 
Electricity during the second winter that a stable condition 
Accounts. is reached, and as last year was the second of 
operation for the electricity works at Canter- 
bury, we are not surprised to have the figures recording some 
changes. The capital now spent reaches £36,500, for which 300 kw, 
of plant have been installed. The revenue has fallen and costs in- 
creased, changes which, taken together with larger financial charges, 
have reduced the net profit to a few pounds. The results are, how- 
ever, good for a works with just a fifth of a million units output, 
and the rather altered appearance of the accounts has been beyond 
the power of the engineer, Mr. Norman Stain land, to Pre vent. 


GENERAL STATEMENT. 


1899, 1900. Increase, 
Total capital expenditure .. £32,454 £36,521 £4,067 
Number of units sold . 152,558 217,944 64,691 
Number of lamps connected  ... — 11,588 p 
Total maximum load in kw. 161 233 72 
Gross revenue s .. £3,169 £4,034 £865 
Gross expenditure... is 1, 256 £2,148 £892 
Gross profit m a .. £1,913 £1,886 — £27 
Average price per unit sollt 4:85d. 4*88d. — ‘52d 


The rates charged are 7d. and 3d. on the demand system, ora 
uniform figure of 6d. per unit. Roughly three-sevenths of the 
output was taken by the public lamps, which include 12 10-ampere 
arcs, 263 columus with three 8-c.p. lamps on each and three columns 
with three 16-c.». lamps on each. The revenue has been affected 
by the low follow-on price, the chauge being a loss of over 4d. per 
unit, bringing the average selling price of energy out at 41d. The 
vutput was distributed as follows :— 


— 
— 


— 
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Year. Total units : Units sold. Number of 
ü generated. Private supply. Public lighting. public lamps. 
1899 . 210,188 99,527 53,0868 12 are and 243 
(£2,269) (£831) incandescent. 
1900 .. 321,757 129,613 87,631 12 are & 831 inc't, 
(£2,691) (£1,231) or equivalent. 


REVENUE STATEMENT. 
1899. 1900. 
Gross, Perunit. Gross. Perunit. Inc. 
Bale of energy £3,082 485d. £3,922 433d. — 52d. 
Meter rents an fs 83 13d. 96 11d. — 02d. 
Supply of lamps i 4 "00d. 16 02d. + 02d. 
Sundry fees, &c. T = — — 


Gross revenue ... £3,169 498d. £4,034 4'46d. — 52d. 


Coal now reaches nearly j;d. per unit, an increase of 4d. on the 
preceding year, but this is only in the keeping with analyses of 
station accounts generally. Repairs and establishment charges show 
slight rises, but rates have been piled on the works, as the £24 of 
1899 have become £184 last year, adding zd. to the costs. The 
economical management is attested by falling salaries and wages ; 
these have dropped by neatly id. when taken together. Although 
the total costs are now over 21d., the result is still much above the 
average for small works where over 24d. is quite the regular thing. 


Cost oF PRODUCTION, 
1900 


T Gross. Per unit, Gross. Per unit. Ine. 
dal .. ia s — ^ 4249 55d. £804 »89d. 4 34d. 
. 17 03d. 18 *023d. — Old. 


generation and distribution 
and attending public lamps 


Salaries and wagesincurred in | 
Repairs and maintenance 0 


315 50d. 366 »40d. — 10d. 


buildings, engines, boilers, : , PTT 
dynamos, and renewals of 7 ‘15d. 180 »20d. + Odd. 


strect lamps. 


Works costs ... 


— 


£778 123d. £1,368 1•551d. 7 28d. 


Rent, rates and taxes 24 "04d. 184 »20d. J 16d. 

e E endi 

salaries of managing engi- 

neer, secretary, Clerks, 358 ‘56d. 400 e44d, — 12d. 
0 


charges, stationery and 
printing, law charges and 


Ge n eral establishment 
| 96 ‘15a. 196 »22d. 7 07d. 


Insurance J 
Other expenses RT x SUM. aee = Tes 


— i 


Total costs oe 41,256 193d. £2,148 237d. = 39d. 


The gross profit has fallen £27; financial charges absorbed an 
extra £365, thus taking up £392 of what in 1899 appeared as net 


profit; the result has been to reduce the £106 of that year to £14 
in 1900. 


Prorit STATEMENT. 


1809. 1900. 
Interest on loans, cke. T x T £674 4882 
Sinking fund for repayments .. æ  .. 833 990 
Net profit carried forward $e 43 T 406 14 


Gross profit ... oe .. £1,913 £1,886 


ey — — — — 


CITY NOTES. 


The British Aluminium Company, Limited. 
Tu shareholders of the British Aluminium Company cannot have 
enjoyed their sixth annual general meeting which was held on the 
95th ult., nor can they, we imagine, have been altogether pacilicd 
by the speech in which Mr. R. W. Wallace, K.C., the chairman of 
the company, moved the adoption of the report and accounts. The 
amount of aluminium sold during the year was 14 per cent. more 
than that in 1899, yet the profits were £3,619 less; and this time it bas 
not been possible to pay even an instalment of the overdue dividend 
on the cumulative preference shares of the company, so that any 
return upon the ordinary stock seems very doubtful for several 
years to come. It is, however, only fair to point out that this 
ordinary stock has never been offered to public subscription ; while 
up to the present the firm has succeeded in paying somewhere 
about 2} or 3 per cent.—we have not the exact figures available at 
the moment and are quoting from memory—out of the 7 and 6 per 
cent. due on the preference capital. The directors ascribe the 
diminution in profit to the increased cost of the coal employed asa 
source of power in their factories at Larne, where bauxite is puri- 
fied, and at Greenock, where they make their electrodes; also to 
the rise in the price of the coke consumed at Foyers in the manu- 
facture of calcium carbide. A loss of £3,143 has been incurred in 
this latter part of the business owing, the directors say, to delays in 
the delivery, starting, and working of the new electrical furnaces 
and plant. This loss is c ns Cered to have been “extraordinary,” 


‘which acetylene is attracting the public favour. 


80 we gather that the company hopes for a profit in the future. 
Granting that the new Foyers furnaces are satisfactory and 
efficient, about which there seems to be a slight doubt, calcium 
carbide making ought to pay when the business is conducted ina 
level-headed manner, and not in the fashion adopted on the 
Continent a few years ago. There are, however, two clouds on the 
horizon: the lawsuits about the patent rights, and the slow way in 
The logical 
mcthod of making a carbide factory remunerative is to find more 
consumers for the gas, and to institute or assist experiments upon 
the use of carbide in directions other than that of producing light 
vid acetylene. 

In order to strengthen the position of the company, the directors 
have decided to secure control of the French bauxite deposits at 
Var, although as we have been repeatedly told, they have their 
own excellent mines in Antrim. We should like to know whether 
this is purely a financial move, or whether there is something the 
matter with Irish bauxite. Mr. Wallace states that he has recently 
had an opportunity of inspecting the American aluminium 
factories, and in comparison with them, the works of the British 
Aluminium Company are of an extremely substantial nature. This 
is a good fault, and one perhaps common to many British engineer- 
ing enterprises. So long as the industry does not suffer radical 
change and the plant become obsolete—of which there seems very 
little prospect in the case of aluminium—solidity is most desirable, 
and always pays in the long run by reducing the expense of main- 
tenance and renewal. The only excuse for scamping or unduly 
economising upon constructional work is that afterwards the owners 
may have less hesitation in scrapping the whole machinery when 
something better or some totally different. process is invented. The 
company has succeeded in obtaining Parliamentary assent to the 
Loch Leven power scheme, which will yield some 18,000 H.P. when 
it is fully developed as it will be in “three or four years’ time.” We 
are not given any hint as to what is to be done with this large 
amount of energy ; probably that question is to be left to solve itself 


while the civil engineers are at work. At the present moment it : 


does not look as if we could find a market for an additional 
18,000 H.P. worth of aluminium or carbide, which would roughly 
mean either 18,000 tons of carbide, 4,000 tons of aluminium, or a 
mixture of both; but there are plenty of other things which might 
be made profitably by electro-chemical or electro-metallurgical 
treatment. Unfortunately for the proprietors, this new power 
scheme involves the issue of the remaining 6 per cent. cumulative 
preference shares of the British Aluminium Company; but that 
issue, we are informed, has already been arranged for. 

Mr. Wallace appears to consider that the action of the Privy 
Council in refusing the application fora iprolongation of Héroult’s 
patent last May was “ unfair," unsound as a matter of business, and 

‘absolutely wrong," “ from the point of view of dry legal principle." 
Mr. Wallace is a lawyer, and is therefore, entitled to his opinion; 
we should prefer, however, even if we agreed with him—which we 
do not—to express that opinion in somewhat less “invidious” 
language. The patent has lapsed beyond recall; and knowing the 
history of many similar applications for renewal or prolongation in 
this country, as well as studying the general position of affairi, 
we cannot sec how any other decision could have been reasonably 
awaited. But we also fail to sce that this expiration can do much 
harm to the British Aluminium Company, for we do not anticipate 
the formation of any rival manufacturing concern—assuredly the 
prospects of such an undertaking would be gloomy in the extreme. 
The French, Swiss, and American works are certainly now free to 
import metal into England without paying royalty; but (1) the 
British Aluminium Company has previously stated that the manu- 
facturing costs are lower at Foyers than at Neuhausen, so that the 
foreigners should not be able to import metal into this country 
profitably, and (2) a “ combine“ has been arranged for between the 
various makers to regulate the price of the metal. The worst of it 
is that this unsuccessful legal affair will more or less seriously affect 
the accounts of the British Aluminium Company fcr the current 
year, since a large amount of money must have been spent in 
appearing before the Privy Council to absolutely no purpose. 


Still the business would seem to be perfectly sound. The English. 


Government is at last beginning to order aluminium for a great 
number of different applications—an almost new market for the 
British firm, though one enjoyed for years by the foreign makers. 
The whole of the plant is stated to be in good working order, and, 
except as already mentioned in the carbide branch, there ought to be 
no more heavy extraordinary expenditure after the present year. 
The water power is there, has been found to be reliable even 
in dry summers, and has been judiciously and advantageously 
“ harnessed.” Supposing aluminium and carbide do not acquire 
much greater industrial importance in the future, the directors can 
always turn their attention to some other branch or branches of the 
electro-chemical trade. We do not for a moment anticipate any 
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such necessity; but it is comforting to remember this possible 
solution of any future difficulty. Aluminium is a valuable metal, 
although it would appear that some batches of it have not alto- 
gether answered expectations based on the examination of other 
specimens; calcium carbide is steadily winning public favour. It 
is not likely, nor ever was, that the former would replace every 
other metal, or acetylene every other form of artificial light; but 
boch, we firmly believe, deserve the success they have already 
achieved, and with care and attention to small improvements in 
manufacture as well as to the production of perfectly uniform 
material, will soon become more important still. 1 


Willans & Robinson, Limited. 


Ma. M. RoBINSON (chairman) presided over the fifteenth half-yearly 
meeting of the above company, held on Wednesday at the Cannon 
Street Hotel, and in moving the adopting of the report, said they 
were able to congratulate themselves again upon a successful half- 
year. The profit was not quite so large &s for the previous half- 
year, though a little greater than for the corresponding half of 1900. 
But it had often been pointed out that their system of balancing 
the accounts half-yearly, instead of yearly, as in so many companies, 
though an excellent system, had the drawback that each set of 
accounts covered too short a period for the law of averages to take 
effect; one is liable to fluctuations from merely accidental causes. 
For some reason the second half of each ycar was usually better 
than the first, and they hoped it would be so this year. The !luc- 
tuation was hardly great enough to call for detailed consideration, 
but one obvious cause was the recent high price of materials. Apart 
from the profitableness or otherwise of their work, they were of neces- 
sity passing through a relatively lean time. The extensions at Rugby 
were coming gradually into use, but the capital they represented 
did nothing towards earning the dividend which it now received. 
They blamed themselves sometimes for. the apparent slowness with 
which the extensions had progressed, but, after all, they had 
beaten the tool makers; the buildiugs were ready first, and had 
they been ready earlier the money paid for them would have drawn 
still more deeply from the dividend account. At the Queensferry 
Boiler Works they had had £82,141 invested in buildings, plant, &c., 
&c., at the end of June, and this was wholly unproductive, and must 
be so for some time to come. So he thought under the circum- 
stances they might congratulate themselves that they had a 10 per 
cent. dividend, with the usual large amounts carried to reserve. 
Referring again to the new boiler works at Queensferry, he 
knew the great interest which the shareholders took in this enter- 
prise, and that news of its progress was anxiously waited for. Well, 
the buildings were practically complete except one—the power 
house—which he must admit was an important one, as it was to 
produce the electrical and hydraulic power required for working 
the machinery. The hydraulic presses were for the most part there, 
and fixed, but they still waited for a good deal of other machinery. 
One department, however, was complete, viz., the steel making 
plant, and they were glad to say that the gas producers were 
actually at work, though at present they were only “baking ” the 
furnaces—that was, bringing them into condition for practical work. 
They hoped to start steel-making in a week or two. As the object 
of having theirown steelworks was to secure high and special quality 
of steel as well as certainty of delivery, they did not intend 
to push on too fast, and there was no reason to doubt that the tube 
works would be ready to make tubes as soon as a supply of the 
right material was available. He was sometimes asked if they had 
orders in hand for boilers to ensure business for the new works. 
Certainly not, nor did they seek for them. ‘The orders would come 
fast enough when they could show the world that they could execute 
them within a short time; two important inquiries even reached 
them last week, All they had ever said of the Niclausse boiler and 
ita merits, they would repeat now with added force, and they said, 
further, that the works would be worthy of the boiler. Of the 
prospects of the latter in the Navy they had spoken in the report. 
It was useless to say more on the subject at present; it must work 
out its own conclusion. But let him repeat, as emphatically as 
ever, that even if the Admiralty failed in the end to acknowledge 
the enormous advantages of the Niclausse boiler, even if the fanatics 
who were trying to putt back the clock and restore the old shell 
boilers in the Navy were to succeed, the success of their boiler- 
making business would still, in their opinion, be assured. They had 
never even taken the Navy work into account in their calculations, 
but land work only, for on land the best boiler would win, with 
little reference to prejudice and with none at all to politics. Of 
the general progress of the compauy it was unnecessary io say 
much. The shops were full of work, and there seemed to be 
plenty more before them. The authorised issue of capital 
was carried out with complete success in the spring, 
though it could not be denied that the time was, and is, an un- 
favourable one for financial operations. Of the 16,666 ordinary 
shares of £5 each, issued at £8, 15,436 were taken up at once by the 
allottees or their nominees. For the balance of 1,230 shares, they 
had applications amounting to 23,027, and as it was expedient to 
allot a few for what might be called company reasons, it was not 
possible to do much to meet their friends’ wishes. For the Pre- 
ference shares, issued at £6, the demand was smaller. Of 16,506, 
10,087 were taken up. The balance, 6,579 shares, was over-applicd 
for, but not in any very considerable proportion. The share 
premium had been used to wipe out the good will item of £37,879, and 
the patents accounts of £3,355. They had still to receive 
about £36,000 in premiums on the late issucs, so there 
Would be no difficulty in making the invested reserve fund 


up to the amount beyond the £100,000, of which they had spoken 
on former occasions—independent of the debenture redemption 
fund. This was a result of which a company but eight years old 
might well be proud. The chairman proceeded to deal in detail 
with the items in the balance-sheet, and referred to the Volunteer 
Company of the firm at Rugby, which had been remarkably suc- 
cess!ul since its formation, and was a movement which he thought 
would do much good in the works, and help to bind them all 
together. In conclusion, he dealt with the retirement of Sir 
Richard Sankey from the board, and the proposed election of Mr. 
A. Lazenby to the board. The salary proposed to be paid to Mr. 
Lazenby (£800 to commence with) would be partly made up by 
the salary at present received by Mr. Lazenby as a servant of the 
company. It was also proposed to pay Mr. Lazenby 3 per cent. of 
the protits after 7 per cent. was paid to the shareholders. 

Mr. A. R. HoLLAN D seconded the adoption of the motion. 

Replying to questions, the CHAIRMAN said their investments were 
mostly in Consols. The 3 per cent., suggested by Mr. Lazenby, on 
the losses of last year's figures would amount to between £600 and 
£700. 

Subsequently, Mr. Lazenby was appointed a director. 


Cape Electric Tramways Company. 


THE report for the year ended June 30th last, to be presented at 
the meeting on the 16th inst., states that the profit and loss account 
on the 12 months' working, after provision for debenture interest, 
shows a net balance to credit of £75,922, which, added to the 
balance of £11,319 (brought forward from last year), makes a gross 
total profit of £87,241. From this sum the directors have paid 12 


per cent. by two interim dividends. The directors have also placed - 


to the credit of the reserve fund the sum of £8,000, and to the 
special reserve fund the sum of £12,000, making a total of £20,000 
passed to reserve for the year under review. These several sums 
aggregate a gross total of £70,400, and leave a balance of profit of 
£16,841, which has been carried forward to next year's account. 
During the 12 months’ workiug the Cape Town system has carried 
13,056,965 passengers, as against 11,332,627 passengers in the pre- 
ceding year. The Port Elizabeth system has carried 3,253,656 
passengers, as against 2,967,420 passengers in the preceding 
year. ‘The grand total of passengers carried on both systems 
for the preceding year was 14,300,047. For the year 
under review the total number is 16,310,621, which shows 
a satisfactory increase of 2,010,574. After negotiations extending 
for some years with the Harbour Board, the Cape Government Rail- 
way and the municipality of Cape Town, the directors are pleased 
to announce that at length a joint agreement has been arrived at for 
the extension of the company's tramway system from the bottom of 
Adderley Street to the dock gates. A further addition to the 
Hanover Street line has been constructed during the year under 
review with most satisfactory results, the traflic on this particular 
portion of the system having doubled since its completion. The 
directors, having purchased the suburban railway from Adderley 
Street to Sea Point (called the ''Sea-Point Railway”) are now 
applying for an Act of Parliament to electrify it with a view to 
establishing an express service to that important suburb. It is 
hoped that the assent of the Legislature will be obtained at its next 
session, as the directors anticipate that this line would be 
an important and profitable adjunct to the Cape Town 
system. The extension from Port Elizabeth to Humewood, 
the suburban bathing resort (which was notified as baving 
been sanctioned in last years report) has been delayed 
pending the conclusion of a joint arrangement with the Harb^ur 
Board of Port Elizabeth and the Municipal Town Council 1h 
directors are now pleased to report that all difficulties have been 
overcome, and that an agreement has been concluded, as the result 
of which the construction of this extension will be proceeded with 
at once. In November last the directors decided to authorise an 
increase of the ordinary share capital of the company by 100,000 
additional shares, and they issued on January 1st 40,000 shares at a 
premium of 10s. per share. This issue was made to shareholders 
pro rata to their holding, and was almost all taken up by them, a 
few shares, together with some fractional parts, being sold later at 
a higher price. The increased capital has been, and is being, 
utilised to pay for sundry extensions and increased power plaut. 


British Aluminium Company. 


Mn. R W. WALLACE, K C., in moving the adoption of the report, 
at the meeting beld at Winchester House on 25th ult., commenced 
by explaining how the error of £4,620 had occurred in the accounts, 
and apologising for it. He then went on to state that during the 
period of the accounts, the price of coal was abnormally high, and 
at Larne, Greenock and Foyers, in so far as they used coke for the 
production of carbide of calcium, this high price of coal had a very 
great effect upon the profits that could be made. It was a matter 
of very great congratulation that the bulk of their heat wasobtained 
from water power. If the same rise had taken place in water power 
aud they had bad to pay for the production of aluminium and 
carbide by coal inst cad of by water power, they would have made a 
very serious loss for the year. With regard to the carbide of 
calcium account, there had been a loss of £3,143. But there was 
another question which had materially affected their dividend- 
earning capacity, and that was that they had a large amount of 
money invested in things which at the present time were unre- 
munerative. The expenses of administration had been reduced. 
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They had written off a certain amount for depreciation and increased 
the amount for repairs and maintenance as far as the plant and works 
were concerned. Their works were of an extremely substantial 
nature. He had recently been in America and seen similar works 
which had been put up there, both as regards water power and its 
utilisation, and their works were of a far more permanent nature and 
should require much less to be spent on maintenance and repairs 
than any works he had seen anywhere else. He had heard gentlemen 
remark that it was a pity they embarked upon the manufacture of 
carbide of calcium, but carbide only became a commercial article 
known to the public in the year 1895. The directors made serious 
inquiry into the position of the manufacture of carbide of 
calcium. They sent the managing director and the manager 
at Foyers to the Continent to find out the best means of 
making carbide, and they arranged that their managers 
should carry on the manufacture which had previously been 
carried on by the Acetylene Illuminating Company. Un— 
fortunately it was difficult to get materials to put up the works, 
and they only commenced to work late last year. They were not 
satisfied that the plant put down, at least as far as the furnaces 
were concerned, was the best for the manufacture of carbide of 
calcium. They were certainly losing an amount of money which 
from their investigations they did not expect to lose, and they were 
working at that now. As soon as they got it right, the accounts of the 
company will be in a very different position. If the sales of alu- 
minium had bcen greater, they would have been able to use their 
water-power, and not require to go into other matters. They had 
still a great deal of water-power, and it was necessary to look into 
these new matters, and keep abreast of the times. After a tre- 
mendous fight in both the House of Commons and the House of 
Lords, they were enabled to obtain Parliamentary sanction for 
carrying out the water-power works at Loch Leven. The British 
Aluminium Company were first of all partners in the Highland 
water-power concern, but that scheme embraced certain engineering 
features which they, as a company, did not agree with at the time. 
They had taken what they considered to be the only remunerative 
portion of the scheme, and had got that which would give them 
some 18,000 H.p.—the best power in the United Kingdom—which 
will be developed in the course of the next three or four years. 
With reference to the petition for the prolongation of their patent, 
that involved a great deal of work. He thought it was a very 
unfair thing that they did not get that prolongation. The Privy 
Council did not see their way to give it. It was rather invidious 
of him, as a barrister, to criticise his legal friends, but he was 
sorry that they were lacking in knowledge of commercial matters, 
and looked at the thing from the point of view of dry legal prin- 
ciple. He conceived that even in that they were absolutely wrong, 
because the whole object of the patent laws was to bring new 
industries into the country. As the prolongation was not granted, 
they had to make arrangements with the other producers of 
aluminium in the world. The American patent existed for some 
little time longer, and France and America are also protected by 
protective tariffs, so that the company had to fight in an unfair and 
unequal position. That was why he went to Var and to America to 
get good terms forthis company. They had had to arrange for the 
acquisition of a controlling interest in the bauxite deposits in the 
Var district in the South of France, from which all the other com- 
panies at present draw their raw material. They had secured the 
option, and paid a large sum of money in connection with it. Those 
Var deposits were most valuable. Referring to the future, he was 
quite certain that the demand for aluminium would go on increas- 
ing. It only increased 14 per cent. last year over the year before, 
but the Government are at last waking up to the necessity of order- 
ing aluminium. 


The report was adopted unanimously after discussion. 


The Johnson-Lundell Electric Traction Company. 


THE second ordinary general meeting of the shareholders of this 
company was held on Wednesday at the Holborn Restaurant, Mr. 
Leonard W. Holmes in the chair. 

The CHAIRMAN said that he did not intend to make the usual 
explanatory apeech, as the directors thought it would be more satis- 
factory to issue a much fuller report than was usual, laying out the 
position of the company and its affairs, and giving the reasons why 
there was no dividend. He would, therefore, formally propose the 
adoption of the report. 

Mr. J. B. HUNTER, in seconding the resolution, said that, as one 
of the board, he must frankly say that he was disappointed that 
they had not made further progress, and no doubt the shareholders 
felt the same disappointment. At the same time he could tell them 
that the chairman and the board had attended very steadily and 
energetically to the company's business, and that applied also to 
Mr. Laing, who had, unfortunately, been taken away from them by 
death. There had been only one interest on the board, and that 
wa3 the interest of thé company, and they had only one object 
before them, which was to make the company prosperous as quickly 
as possible. He was a good deal disappointed that they had not 
made greater progress in that direction, not that he attached any 
great imcortance to the fact that there was a deficit in the accounts, 
because they might expect that in the first year; but he had hoped 
that they would have made somewhat better progress in p'acing the 
company's apparatus and inventions before the public, both at home 
and abroad, than they had done. However, he felt that although 
a somewhat longer time had been taken than they expected, still 
great progress bad been made, and he was fully hopeful that 
when they met next year, they would have a report to present 
which would possibly be satisfactory to the shareholders, 


Mr. REGNARD said that, as a shareholder, he must say the results 
presented to them to-day had not borne out the flattering reports 
that were published in the prospectus, nor did he see that the com- 
pany had any prospects. The works that they had, should they get 
orders, seemed to be quite inadequate to enable the company to 
carry on a larger business. The directors had managed to get a 
deficit during the time they had been at work. He was in hopes 
that the chairman would have told them what the directors were 
doing. If steps were not taken to improve matters, probably things 
would go on for the next 12 months in exactly the same way, and 
if no further information was given, their money would gradually 
dribble away. It seemed to him that the best thing was to wind 
up and divide what there was left. During the last 12 or 18 
months especially the demand for electric traction must have been 
something tremendous, and he should say that instead of there 
being a paucity of orders, manufacturers must have been hard put 
to it to execute orders, and yet their company had done nothing. 
He thought the chairman should give them very substantial reasons 
why something had not been done. 

Mr. HENDERSON said that he sympathised very heartily with 
what the previous speaker had said, and he was very much disap- 
pointed that neither the chairman, nor Mr. Hunter in seconding the 
adoption of the report, had thought fit to say anything in the way 
of explanation of the present state of affairs. Anyone who 
examined the accounts and report must feel that they were very 
unsatisfactory in the highest degree. He (the speaker) had had an 
opportunity of conferring with shareholders in Dundee, and they 
were very much disappointed indeed with the paucity of the 
information given in the report, as well as the want of progress 
which had been made by the directors in carrying out the promises 
in the prospectus. He had been instructed to make certain 
inquiries, which he trusted the chairman would endeavour to 
answer, First, he should like to know when Mr. MacKay 
was appointed to the board. Mr. Laing died some time 
ago, and itappeared that Mr. MacKay had been elected in his 
place, and he would be glad to know when that was done, and also 
whether Mr. MacKay had had information sent him of that fact. 
Looking at the accounts, he saw that there was nearly £12,000 of 
calls in arrears. That, he presumed, was up to April 30th last, and 
he would like to know what progress had been made with the col- 
lection of those calls. Then there was the sum of £10,000 paid in 
advance for calls, and he would like to know whether that money 
had been paid by outside shareholders or by shareholders;who were 
connected with the promotion of the company. They would also 
like some information with regard to the sum of £1,526, which was 
entered on the profit and loss account as directors’ fees. Of course 
they were aware that under the articles the directors were 
remunerated at the rate of £250 per annum, with an additional 
£250 for the chairman, and that £1,500 was explained as directors’ 
fees, but what he did not understand was why the directors should 
be included among the sundry creditors for an additional £1,470. 
The next question was whether the directors thought it altogether 
decent that they should accept that large amount, which was five 
times the total of the year’s income of the company, seeing that the 
total income had been taken to pay for the patent rights without 
doing anything else. The amount for salaries, £2,419, seemed 
rather high, and he would like to know what that principally con- 
sisted of. He would also like some information as to the amount 
of £596 for royalties. He thought the shareholders had reason to 
complain that at the statutory meeting 15 months ago they were led 
to believe that the company was in a satisfactory position, certainly 
as regarded the progress that was being made in putting its wares 
upon the market. Whereas now they were told that, after six 
months of working, the total income was £596 16s. In view of the 
fact that the balance-sheet showed an available balance of only 
£15,000, he would like to know whether the directors saw their way 
to proceed with the business without making further calls, and 
would the directors pledge themselves not to make further calls 
without calling the skareholders together? It seemed to him that 
the company had been put before the public 12 or 15 months before 
it should have been floated, and the shareholders had been induced 
tolend money before there was any possible chance of its being 
utilised. He would also like to know wiiat share of the profits did 
the chairman or his firm receive, how much in shares and how much 
in cash, and what holding they still had in the company. 

Mr. SHEPPERD asked how much of the capital was applied for by 
the publie, and who was to blame for the expense to which the 
company had been put in re-standardising the whole of their 
generators to conform with the English requirements. If the fault 
rested with the board he thought they should return their fees. 

Mr. MILBURN said he was more concerned as to the future, and 
he would like the chairman to tell them whether he thought there 
was sufficient grounds to lead them to look for satisfactory results in 
the years to come. 

The CHAIRMAN, in reply to the various questions, said that Mr. 
MacKay was elected to the board on September 20th. It was their 
intentiof not to elect him until that meeting, but they found that 
technically it was necessary to elect him before, and therefore it had 
to be done. He was aware that he was to be elected before he 
sailed for America, and he had an interview with the board upon 
the subject. As to the calls in arrear, they had hesitated to use 
legal proceedings against the shareholders who had been so good as 
to assist in the underwriting when they did not really require 
the money at the moment, but a month ago they gave notice to 
those defaulting underwriters that if within 30 days the money Was 
not paid a writ would be issued, and that day they bad instructed 
their solicitors to take proceedings. With regard tothe £10,000 which 
had been mentioned as being expended by the company in payment 
of calls, that was the transaction that was mentioned in the pros- 
pectus, and theshares were held by the Electric Vehicular Syndicate. 
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On the question of directors’ fees, he wished to say that the board 
had not taken their fees, for if they had they would not appear as 
creditors. They anticipated that they would be asked to forego 
what they had hardly earned, but the shareholders must remember 
the trouble and work which the directors had put into the com- 
pany; although nothing was shown for it at present, they hoped 
there would be in the future, and he could assure them that if ever 
a board earned their fees they had. But they were perfectly will- 
ing to foregothem for this year. They had done everything pos- 
sibleto make the company asuccess. It was most unfortunate that 
they had had to do so much work which they did not anticipate. 
As to the salaries, they consisted of the sum paid to Mr. Johnson, 
who when he was in this country had to be paid as the technical 
engineer, and then there was the office staff and the salaries in the 
drawing office in America, which was shut up about two months 
ago. He was glad to say that they saw their way to carry on the 
business for some time without making any other calls, for they 
anticipated in a very short time to be able to include at least the 
sale of the German patents. They had got a firm offer of a very 
substantial sum for that patent, and after that arrangement was 
carried out they would be supplied with plenty of money to 
build works. There had been an enormous amount of 
money lately expended in building electrical works, which 
he felt sure would not all be kept going, and he was certain that 
when the company wanted works it would be able to get them very 

cheaply. As to the holdings of his firm, be might say that they 

were by far the biggest shareholders, as they held 6,095 shares, and 

in the Electric Vehicular Syndicate they held a pretty considerable 

interest. The public subscribed only about 7 per cent. of the capital. 

They had never had any reason to doubt the value of the property 

acquired, but it had been very unfortunate that they had not been 

able to dispose of the foreign patents sooner. Though the company 

only meant to do business in England, they had bought the patents 

of the whole Continent of Europe, and it was their first duty to get 

rid of those foreign patents so soon as they could get a fair price 

forthem. Personally, he had not the slightest reason to doubt the 

success of their company. Nothing had shaken his faith in it for a 

moment. He had been disappointed with others as to the progress 

which had been made, but there had been good reason for it, and 

all he could do was to ask the shareholders to give them another 

year of office. There was a strong feeling on the board that the 

company should either have works itself, or be allied with some 

other manufacturing company. 

After some further discussion the report was adopted. 


The Chloride Electrical Storage Syndicate. 


115 directors report for the year ending June 30th, 1901, reads as 
ollows :— 


The output of the works has been maintained during the year. Although 
somewhat better prices have been obtained, the profits have increased to but 
a small extent, owing to the high price of raw materials. These are, however, 
now showing a tendency to fal], The negotiations referred to in the last report 
respecting additional land adjoining the syndicate’s property have been con- 
cluded, and land has been acquired on long lease, running concurrently with the 
8yndicate's old lease, sufficient to provide for any further extensions that may 
be necessary for some considerable time to come. The syndicate's exhibit of 
their battery at the Paris Exhibition, 1900, was awarded the gold medal, the 
highest class of award made to any storage battery. An agreement has recently 
been entered into with an eminent firm for the supply of batteries for special 
purposes which your directors anticipate will lead to a considerable increase in 
the syndicate's business. Your directors have also secured control of the pa£ent 
rights protecting an improved method of using storage batteries in connection 
with central stations for the supply of electrical energy for power and lighting 
which will greatly increase the efficiency and utility of the batteries so used. 
The balance-sheet shows a profit for the year of £9,660 17s. ld. After providing 
£858 6s. 4d. for debenture interest, and writing off from several accounts 
£4,555 178. 8d. (an amount which the directors think necessary), there remains & 
balance of £4,251 183, 1d., to which must be added £10,429 4s. 9d., the amount 
brought forward from last account, less directors’ fees, income-tax, and audit 
fee, amounting to £855 19s., making for disposal a balance of £14,680 178. 10d, 
The directors recommend that this balance be carried forward, as the money is 
needed for the conduct of the business. Further capital is required for the 
extension of the syndicate’s operations and for the release of the profits earned 
for the payment of dividends, but your directors have not concluded any 
arrangements, as circumstances have not been favourable for raising additional 
Capital on satisfactory terms. The retiring director is Mr. Edward Hopkin- 
son, D. Se., who, being eligible, offers himself for re-election. The auditors, 
i Sa Mineon, Mather & Co., chartered accountants, also offer themselves 
or re-election, 


The ordinary general meeting was held at Clifton Junction, near 
Manchester, on Friday, September 27th, Dr. F. H. Bowman pre- 
siding. The report and accounts were adopted. Dr. Edward 
Ho kinson, the retiring director, was re-elected, as also were Messrs. 
Parkinson, Mather & Co., the retiring auditors. 

We are informed that the CuatrMan, in proposing the adoption 
of the report, mentioned that the works had been fully employed 
during the year, and that had they been larger they could have been 
kept fully going; and seeing that it was necessary in order to meet the 
demand for storage batteries, which had really only just begun and 
Was rapidly increasing, that the works should be extended if all the 
businéss which could be obtained was to be executed, additional 
adjoining land had been obtained while it could be, on a 999 years 
lease at a very small outlay, so that the works could be increased as 
might be necessary for years to come. He next alluded to the fact 
that although the company was making good profits year after year, 
dividends could not be paid because it was impossible for the 
directors to deplete the capital that was necessary for keeping the 
concern in its full efficiency; and the fall in values in industrial 
Concerns, and even the best securities, such as consols, had not 


made it desirable for the moment to endeavour to raise fresh 


capital. He foreshadowed a coming reconstruction of the company, 
and this was more fully gone into by Dr, Edward Hopkinson in 
seconding the resolution, 


Dr. Hopkinson went thoroughlyliinto;ithe accounts! before, the 
meeting, and explained that before the'present board took over the 
company a large sum had been paid for patents, which had proved 
to be not of the value they were supposed to have been of when 
the company was formed, which value was represented onthe credit 
side of the balance-sheet by upwards of £170,000 and on the other 
side by paper shares; that he thought it would be of great benefit 
to the company that the items referred to on both sides should be 
wiped out one against the other, and some fresh capital intro- 
duced, so that the balance sheet could be put upon a businesslike 
basis, and the annual amounts earned be paid to the shareholders, 
instead of being as now used to wipe off the old incubus and to 
provide the necessary working capital. Looking at the year under 
consideration as a normal one, he thought they could look forward 


to the continuance of the prefits which had been realised in the 


past, and that they should be in a position to pay a reasonable 
dividend upon the cash capital of the business, seeing that they had 
solid assets and a flourishing business. 

A SHAREHOLDER remarked that it was rather hard on the share- 
holders that when enough money had been earned to pay an 18 per 
cent. dividend cn the actual cash capital of the company they 
should go empty away. g 

Mr. BANNISTER, one of the directors, pointed out that, holding as 
he did something like 10,000 shares, it would pay him very well 
indeed to get a dividend, and that he would like it very much ; at 
the same time, asa trustee of the company, representing the interest 
of the shareholders, he would not be faithful to that trust if he was 
party to paying away that money in dividends; and that their 
faithful businesslike conserving of the profits had been its salvation, 
there not having been more cash paid actually to the company ron 
which to work than £53,000. — 1 

The meeting terminated with votes of thanks to the chairman, 
directors, manager and staff. 


Electric Railway and Tramway Carriage Works, . 
Limited. 


THE third ordinary general meeting took place at the offices of the 
company at Preston on Thursday last week. 

Mr. GronaE Ricwarpson, who presided, in moving the adoption 
of the report, said that the works were in a good condition, having 
been fully equipped, and the company had some very satisfactory 
orders in hand. As regards the past year, the profit had been 
£21,200, and there had been £3,900 brought forward from the 
previous year, which made £25,100. Of this the directors recom- 
mended that the whole of the expenses referred to in last year's 
report, amounting to £7,342, should be written off, and that £2,000 
should be carried to a general reserve fund. The payment of the 
dividend at the rate of 8 per cert. took £12,000, and there remained 
£3,773 to be carried forward. In order to obtain fresh capital, the 
directors proposed to issue debentures to the amount of £50,000, 
bearing 5 per cent. interest, the existing shareholders to have the 
preference in subscribing. Practically, all the money would be 
employed as working capital. 

The report and statements of accounts were adopted. Messrs. 
Kerr and Fry were re-elected directors, and Messrs. Chiene and 
Tait (Edinburgh) auditors. 


Direct west India Cable Company. 


Tun report adopted at the annual meeting, held at the offices on 
September 26th, read as follows: 


The net result of the year's working (to June 80th, 1901) isa profit of £5,236 
108. 3d., as compared with 45, 455 188. 8d. for the previous year. An interim 
dividend of 8 per cent. has already been paid, and it is now proposed (after 
providing £591 2s. for depreciation of spare cable and other stores) to make a 
further equal payment, free of income-tax, which will leave £2,796 18s. 3d. to be 
carried forward. This will incroase the amount to the credit of revenue 
account to £27,943 8s. 4d. The company's cables continue to work with com- 
plete efficiency. Offers for the sale of debentures to the trustees were invited 
in December and July last, and £6,695 1s. was paid for £6,700 of debentures, 
which amount has been written off capital expenditure. 


New St. Helens and District Tramways Company. 


In the report for the year ending June 30th, 1901, the issue of 
which has been delayed through negotiations between the company 
and the Corporation of St. Helens respecting a modificatiod of the 
terms of the lease, the directors say they regret that the concessions 
recommended by the electric supply and tramways committee have 
been rejected by the Town Council, The directors express regret 
that the accounts do not admit of the payment of the dividend on 
the preference shares for the six months ending June 30th, 1901. 
The dividend on these shares is cumulative, and will be paid in 
full as early as possible. A net profit of £272 17s. 5d. is shown in 
the accounts after paying the preference dividend and interest on 
calls paid up in advance to December 31st, 1901. Out of a total of 
£26,301 28. 4d. as receipts from traffic, £15,368 7s. 6d. had had to 
be paid to the Corporation, which was equal to 5:01 per car-mile. 
Notwithstanding the low fares the tramways have not been used to 
the extent anticipated. In future substantial reductions would be 
made in the cost of working by reducing the frequency of the ser- 
vice and in other ways. A steady increase in the traffic receipts is 
shown. Messrs. J. B. Atherton, J. Atherton and L. Higginbottom, 
directors, will tender their resignations at the general meeting of 
the shareholders. 
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Halifax and Bermudas Cable Company. l 


Tirk directors! report which was adopted at the annual mecting held 
on September 26th, reads as follows :— 

The net result of working for the year ending June 30th, 1901, is & profit of 
£4,004 148. 7d., as compared with £3,795 7s. 94. for the previous year. An 
interim dividend of 24 per cent. has already been paid, and it is now proposed 
(after providing £958 88. 6d. for depreciation of spare cable and other stores! to 
make a further equal payment, free of income-tax, which will leave £2,078 
lls. 11d. to be carried forward. This will increase the amount to the credit of 
revenue account to £15,171 Os. 24. The company's cable continues to work 
with complete efticiency. Offers for the sale of debentures to the trustees were 
invited in December and June last, and £6,298 188. 7d. was paid for £6,300 of 
debentures, which amount has been written off capital expenditure. 


Prospectus.—The Perth Electric Tramways, Limited, 
is offering for sale (the list closes to-day, Friday, at 4 p.m.) 
£150,000 5 per cent. first mortgage debenture stock at 974 per cent. 
The prospectus gives details as to the length of track, also the profits 
upon the last year's working, from which we gather that 124 miles 
are running and are bringing in net profit at the rate of £18,314 
per annum; 44 miles now constructing will, when completed, con- 
siderably increase that figure. Messrs. J. G. White & Co., Limited, 
of College Hill, are the company's engineers. Secretary and offices, 
E. R. Tasman, 3, Laurence Pountney Hill, E.C. 


Brockie-Pell Arc Lamp, Limited.—The report to 
June 30th shows a net profit of £2,465. Orders are in hand for 800 
lamps. The arclighting at the Glasgow Exhibition has employed 
a large amount of capital for the time being, and it is impossible to 
pay a dividend out of the profits, and at the same time to leave 
sufficient working capital. A call is being made upon sharcholders 


for the balance of capital. The meeting will be held at Worship 
Street on October 15th. 


Stock Exchange Notices.—Applications have been made 
to the Committce to allow the following to be quoted in the Official 
List:—London United Tramways, Limited—Further issue of 
£100,000 4 per cent. first mortgage debenture stock; Willans and 
Robinson, Limited Further issue of 10,000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 70,001 to 80,000. 


Electric Lighting Boards (British Manudacturing 
Company), Limited.—-Sir James Weeks Szlumper, M. Inst. C. E. 
(Mayor of Richmond), has joined the board of Electric Lighting 
Boards (British Manufacturing Company), Limited, of which 
Admiral Sir Henry Nicholson, K.C.B., is acting as chairman for the 
current year. 


Electrical Undertakings, Limited.—The ordinary 
general meeting of the shareholders of this company was held on 
Thursday of last week at Winchester House, when the representa- 


tive of the ELECTRICAL Review was informed that the proceedings 
were strictly private. 


Anglo-American Telegraph Company.—The directors 
have resolved, after placing £6,000 to the credit of the renewal 
fund, to declare an interim: dividend for the quarter ending Septem- 
ber 30th, 1901, of 158. per cent. on the ordinary stock and £1 10s. 
per cent. on the preferred stock. 


Eastern Telegraph Company.— The directors announce 
the usual interim dividend of 1} per cent. on the ordinary stock in 
respect of profits for the quarter ended June 30th. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tri mways.—Tbe receipts for the week ending Sept. 
27h were £592; corresponding week last year, £156; increase, £126. Total 
to date, £19,565, corresponding period last year, £17,555; increase, £2,010. 
Miles of track open, 83 : 

Blackpool and .Fleetwood Tramways.—The receipts for the weck ending 
September 28th were 4923; corresponding week last year, £768; 


increase, £155. Total receipts to date, £17,877; corresponding period last 
year, £17,663; increase, £214. 


Bristol Tramways and Ca-riage Company.—The receipts for the week ending 
PA USE 71th were £1,123; corresponding period last year, 43, 102; increase, 


Central London Railway.—The receipts for the week ending September 28th were 
45,902; corresponding week last year, 45,208; increase, £694. Total 
receipts from July 1st (13 weeks), £73,993. Miles open, 6. 


City and South London Railway.—The receipts for the week ending Sep- 
tember 29th were £1,938; corresponding week last year, £1,574; increase, 
£364, Total from July Ist to date, £21,207; corresponding period last 
year, £19,620; increase, £4,567. Miles open, 43, 


Dover Corporation Tramways.—The receipts for the week ending September 
28th were £268 103. 44d.; correspouding week last year, £255 Ys. 10d.; 
increase, £13 03. 64d. Total to dace, 48,669 83. 44d. ; corresponding period 
last year, £8,233 128. 24d.; increase, £135 16s. 2d. Miles of track open, 8. 
Car miles run, 1901, 5,335; 1900, 5, 161. Number of cars, 1901, 12; 1100, 11. 


Dublin United Tramways Company.—The receipts for the week ending Septem- 
ber 27th were as follows:—D.U.T. Co., electrio cars, £3,529 Js. 0d.; D. S. D. Co., 
electric cars, £803 7s. 1d.; total, £4,352 11s. Id.; corresponding period last 

'ear—D.U.T. Co., electric cars, £3,651 10s. 11d.; ditto, horse cars, £27 3s. Id.; 

S. D. Co., electric cars, £854 15s. 8d.; total, £4,533 9s. 3d.; decrease, 
£200 18s. 2d.; aggregate to date, £65,699 0s. ld.; aggregate to date last 
year, £64,567 19s. 11d.; increase, £1,125 Os. 2d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending Sept. 29th 
were £1,589; corresponding week last year, £1,685; decrease, £96. Total 
from July Ist to date, £22,120; corresponding period last year, £20,680; de. 
crease £560, Miles open, 6 miles 67 chains, ea us’ 


* 


STOCKS AND SHARES. 


— — —— 


Wednesday Evening. 

A STIFFENING of the rates in Lombard Street at the end of the 
penultimate quarter of the year was quickly followed by pronounced 
ease on the first day of the new month, and investment markets 
responded sharply to each influence. Consols, forced down to 
nearly 93, bounded up over 3 per cent. As soon as their settlement 
was arranged, coincidentally with the cheapening rates for money, 
other departments followed in the wake of the Funds, and a week 
that began with melancholy depression looks as though it would 


end in cheery confidence on Friday night, the eve of another Stock 
Exchange holiday. 


The markets with which we are concerned exhibit little change 
in either direction, up or down. What falls there are may be 
ascribed in most instances to the marking of the stocks ex dividend, 
the end of September being a favourite time for payment of interest 
on pre-ordinary descriptions. ‘The electricity supply section boasts 
five rises as against a single fall; the telegraph market has one of 
each, excluding dividend deductions; the railway department 
shows again a small decline in Central London stocks, and the 
miscellaneous division is almost featureless. National Telephone 
shares are attracting considerable attention from speculators, who 
blow hot and cold in turn upon the terms which the company is 
supposed to have made with the Government. The new Govern- 
mental lines may be expected to commence operations next month, 
according to the latest pronouncement of St. Martin’s-le-Grand. 
National Telephones have been up to 44 within the week, but are 
back again to 4. The only noticeable alteration in the prices of the 
company's issues is a point rise in the 34 per cent. Debenture stock. 

The ceaseless feuds between the Metropolitan and the Metro- 
politan District Railway Companies have evidently not come to an 
end with the changes in the directorate. As we mentioned last 
week, the Stock Exchange is growing utterly sick of the undignitied 
wordy warfare being waged by the companies in the columns of the 
T'es. Without venturing in these notes into the arena of the 
struggle, it may be pointed out that whereas the Ordinary stock of 
the District amounts to only 21 millions sterling, the Metropolitau 
Consolidated and Surplus Lands stocks come to over 8} millions 
sterling. Or, to put the case yet more strikingly, the market value 
of the District stock is a paltry £652,500, while the Consolidated 
stock alone of the Metropolitan Company is worth 44 millions 
sterling at to-day's market price. This being so, it is not astonisbing 
that the Metropolitan directors should decline to be rushed into 
any system of electrification without making every investigation in 
their power. l 


A very cordial reception is being accorded to the new Perth 
(W. A.) Electric 'l'rataways issue of 5 per cent. first mortgage deben- 
ture stock at 974 per cent. Certainly the security appears to be 
fairly well secured, and although the stock is, of course, far from 
being gilt-edged, it is quite worth the issue price. Of a very 
different stamp is the Queensland Government 3 per cent. inscribed 
stock, now offered at 914. Of the total amount required, 


about 1 per cent. is wanted for “electric telegraphs” in the 
Colony. 


Eastern Ordinary is 1 per cent. cheaper on the week, despite the 
fact that the price now carries 1} per cent. dividend, announced 
in these pages last week. Anglo “A” has recovered a trifle, 
principally on account of the tremendous excitement over the 
famous Cup Races, but also on the recovery in Yankee Rails. 
Moreover, the declaration of the 15s. interim dividend on the 
Ordinary stock, with £6,000 placed to the renewal fund, has also 
helped the quotation. Commercial Cable stock is now ez a quarterly 
dividend of 1} per cent., but no change has been made in the 
absurdly wide price, which is considered quite sufficiently good for 
the Stock Exchange Official List. The company’s 4 per cent. Deben- 
ture stock, shorn cf 2 per cent. dividend, is a point down. Direct 
West India Cable Debenture remains without change, on the report 
showing a decline in net profit for the past year of an insignificant 
£220. Quite a good report is that of the Cape Electric Tramways, 
showing a net credit balance of about £11,000 more than for the 
preceding year. The price is steady at £2. Buenos Ayres and 
Belgrano, at the same price, are à better on the week. 


We drew attention last week to the quiet buying which was 
going on in City Electrics, aud the price is now 10s. to the good, 
while the first Debenture stock isalso harder. County of Londons 
have improved in sympathy, but Westminsters at 12 are easier. The 
market is very quiet, as is the miscellaneous section, too. Telegraph 
Manufacturing Preference are a fraction down, and New General 
Tractions are distinctly flat. A preponderance of sellers is invading 
the market, and neither for the Ordinary nor for the Preference, 
shares is there any support forthcoming. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ES Stock Giai 8 5 * dono 
~ 88 or Dividends for istic eek ended 
15 Lune. xus share! we in , year, gi l. | Quotation e 
; us 
1 1808. Highest. | Lowest 
1185 96,900 | African Direct Telegraph, 4 Y Debs. s | 100 | ... 99 —102 | 99 —102 x 
TES 119,700 Amazon Telegraph 5 Debs., Nos. 1 to 1250 Red. . | 100 78 — 83 78 — 83 vee te 
4 822,700 Anglo-American Telegraph  ... e Stock £3 98 53 — 56 53 — 56 54 | . 
ju 8,088,5401 Do. do. 6 J Prell. Stock 6 98 — 100 98 —100 | 993] 984 
N 9,088,540“ Do. do. Deferred eee eee eee Stock 18 103 UT 103 * 1043 — 11 10 H 108 
44, Chili Telephone, Nos. 1 to 44,000  ... eee eae ee 5 3 33— 4 — 4 sé ix 
13,333 ,900$ Commercial Cable 21008 175 —185 175 —185 ui 
LE 1,589,496) Do. do. Bterling 500 year 4 y 4 Deb, Btock Red. Stock 101 —103 100 —102 102 | 101 
rae 16,000 Cuba Telegraph eee eee tes eee soo een 10 8 5 — 6 5 — 6 T m 
NC i 6,000 ` Do. 10 V Pref, eee eee eoe eee eee 10 10 134— 143 134 — 144 ee se 
ne 12,931 Direct Spanish . we a ‘is de sas 5 | 4 — 4 3 — 4xd| ... m 
= 6,000 Do. do. 0 % Cum. Pref. ... si M "A 9 — 10 9 — 10 id was 
€ 80,0007 Do. do. 43 % Debs. s vu aay wa 100 —104 951100 —104 M ... p^ 
Be 60, 71010 Direct United States Cable. $e ie .. | 20 | 38% 104— 114 | 104— 114 is m 
ce 104,300/) Direct West India Cable, 43 % Reg. Deb. . ose s. | 100 |... 100 —103 100 —103 es 
gh 4,000,000 Eastern Telegraph, Ord. Stock - 8 Stock 7 95 142 —147 141 —146 1434 | 142 
Pul 1,826,888 Do. 34 Pref. Stock 100 96 — 99, 96 — 99 i 
del 1,432,268; Do. Mort. Deb. Stock Red. ... e» (Stock! ... —116 113 —116 1154 | 114 
a 300,000 | Eastern Extension, 8 and China Telegraph... | 10 7 % — 144 14 — 14 143 143 
ye 920, 0007 Do. 1 Stock | NE: h, ü i » Stock] .. —119 114 —119 ll4g| ... 
die Eastern an uth African Te egrap 4 ort. eb. | 
bi 900,000; Nos. 1 to 3,000, red. 1909 f| 100 —103 100 —103 
ire, 200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Bub.) 1—8, 000 | 25] .. —104 751101 —104 95| ... 
us 180,227 | Globe Telegraph and Trust „ „ 11 — 118 11 — 111 | 114] 114 
pu 180,042 do. 64, Prei. | 10 144 — tod | 142—154 | 151 | 144 
SIL 150,000 Great Ne Northern Telegraph of d gen Ll 10 |124 30 — 32 30 — 32 m m 
PE Halifax an ermuda Cable, 4 let Mort. 
ie 17,000 | Indo-European Telegraph  ... oe | 25 10 41 — 45 41 — 45 
n 100, 000% London Platino-Brasilian Telegraph, 6 % Debs. 100 | ... *. 102 —105 102 ~—105 
Sm 72,680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 .. TT : i— 1 i— 14 
ios 86,492 Do. do. . do. 5% Pref., Qu 1 to 86,492 is 1— 1 8— 1 
2 590,000 | National Telephone, 1 to 590,000  ... aes “ue 5 5 3g— 4i Bim 43 4} 315 
Mt 15,000 Do. 6 95 Cum. Ist Pref. ... Was wo. | 10 6 12 — 14 12 — 14 "m 
x 15,000 Do. 6 Cum. 2nd Pref. ... 10 & 6 12— 14 12 — 14 n 
pue 250,000 Do, Non-cum. 3rd Pref., 1 to 250,000 5 5 5 4— 5 41— 5 42 41i 
hes 2,000,0007 Do. s Deb. Btock Red. vee ees Stock 3195 3 95 mem 98 6 m $9 oon m 
no 500,000! Do. Deb. Stock Red. ... és 100 s 4 95 — 98 5 — v8 963 | 95 
1 171.504 Oriental Telephone and Blec., Nos. 1 to 171,504, fully paid 15 5 6 8— 1 1— 1 Sas i 
100,000 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ... | 100 | ... 100 —103 100 —103 wad wae 
: 11,839 Reuter's. eee eee eee eee eve 22 eee 8 5 % 5 7 TM 8 7 — 8 eee eee 
= 3,381 Submarine Cables Trust [Ir [II eee ’ eee Cert. ees TII 197 —132 127 —132 tee eee 
58,000 | United River Plate Telephone 5 5 6 ; 5 — 53 5 — bł ee " 
4 40,006 Do. do. 6 5 Cum. pre Nos 1—40, 000 5.1 s : $— 5} 4$— 52 Ws e 
179,947! Do. do. 5 % De soo eee Stock ` TI) 102 —105 102 —105 1034 eee 
171,000 | West African Telegraph, 5 % Debs... - 100 , : .. | 99 —102 99 —102 m 5 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—58, 008 23 995 see i— 2 i— 1 one en 
g 150,000! Do. do. 4 % Dets., 1—1 500 gua. by Bras. Bub. Tel. 100 | . e] o {100 —103  |100 —103 od Ls 
d 207,980 | Western Telegraph, He Nos. 1—207,930 .. vi *. 10 7 oe 144 — 14 141— 142 1415 14% 
t 75,0007 Do. do. Debs. 2nd series, 1908 oo. | 100 "HE Ur š 103 —106 103 —106 T ves 
p 948,7771 Do. 4 Debs Stock Red. T * | 100| . vae we 103 —106 103 —106 25 o^ 
: 88,321 | West India and [EA De i ar sc, wes we] 10 2 i i— 1i i—- s$]|..|.. 
eg 84,563 Do. do, 6 % Cum, 1st Pref, ... | 10 |. e| wm 5 — 6 5— 6 „ 
= 469| Do — do dar 6 % Cum. 2nd Pre... | 10| . 3e B 13-5 E pe 
i 80,0002 Do. do. do, 5 Y Debs., Nos. 1 to 1,800 | 100 ‘ 101 —104 xd|101 —104 ae m 
ELECTRICITY SUPPLY COMPANIES. 
a a SSS ho et RERR 
PO 19,661 | Brompton & Kensington ne Lt. Bup., Ord., 101 to 19,761 | i: i 
S ee Do. i 7% Cum. Pref... 
it EK Oross and Strand Electricity Supply  .. det 
zi 20 000 do. do. 44% Oum. Pref. 
7 $4,000 *Chelnea 5 Supply, Ord. wee * 
li 150,000: do. J Deb. Stock Red. 
B 70, 579 | City of rE APIA Electric Lighting, Ord. 40,001—110,579... 
i 40,000 Do. e Oum. Pref., 1 to 40,000 . 
Eo 400,0007 Do. Deb. Stock, Scrip. (iss. at £115) ‘all paid 
40,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 
20,000 Do. do. do. 6 % Pref., 40,001— 60,000 


M 200,000 Do. 43 % Deb. Stock, Prov. Certa (all paid) Rd. ... 
3 35,500 | Edmundson's Elec. Corp. Ord. Shares. ae 


20,000 Do. do. 6 % Cum. Pref. jx 
120,000 Do. do. 43 % 1st Mort. Deb. Stock 
21, Kensington and Knightsbridge Electric, Ord. — .. 
90,000 Do. do. do. | 4% Deb. Stock 
110,000 London Electric Supply Corporation, Limited, Or 
49,840 Do. do. do. do. 6 % Pref. 
17 Do. do. do. 4% Ist Mt. Db. Stock Rd. 
000 | Metropolitan Electric Supply, 101 to 62, 500 
220,0007 P Do, 44 F iet Mortgage Debentare Stock 
250,000; Do. 3$ Mort. Deb. Stock Red. . n 
6,452 | Notting Hill Blocteie’ Lighting ee te 
40,000 | Bt. James's and Pall Mall Electric Light, Ord... 
| 20,000 Do. do. 7 J Pref., 20,081 to 40,080 
E 1500007 Do. do. 3j 4, Deb. Stock Red. 
| 12,000 | Bmithfield Market Elect. Bupply, GA 
50,0007 Do. do, 4 95 Deb. is 


E 65,000 | South London Electricity Supply, Ord. ... oes 
| 75,900 Westminster Electric Bupply, Ord., 101 to 80,000... 
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SHARE LIST OF ELECTRICAL COMPANIRRS.—Oeonténued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


aun |] 7/7000 o Jock naana te | Closing , Closing Business done 
Present ; : Dividends for ne 
Iseue. ROME Share. the last three years. Sept. 2th. De ma Och Rd Look 
t 1898. | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium : Cum. Pref. .. ..| 10 ds as 7— 8 7— 8 isi eds 
300,0007 Do. do. lst Mort. Deb. Btock Red. Stock 89 — 93 89 — 93 sae ses 
45,000 | British Electric aon s usc we ml 19 6 Sx 8 E 99, 14 — 15 | 14 — 15 14 | 14 
50,000 Do. do. 6 % Cum. Pref. ..| 10 .. |11$— 121 | 112~— 121 193 | 124 
350,0007 Do. do. 5% Perpetual Debentare Btook . [Stock .. |123 —126 121 —124 123 1213 
70,000 | British Insulated Wire Ord. . is n 5 15 5 * 20 0 % 15 0 8 — 9 8 — 9 aes a 
70,000 Do. do. 6 Cum. Pret * wae wee 5 ae 514— 5% 51— 52 5 
50,000 T Browett, Lindley & Co. (1899), Grd ‘a — | £1 8 g— 1 2— 1 2 
50,000 IT 6 x, Cum. Pref. ... Dx om jos 6 1$— 178 4§— l44xd| .. 
90,000 Brush Elecl. Enging. 5 'Ord., 1 to 90,000 ae 2| 5 td 67$ .. 11— 12 lg— 12 1 
90,000 Do.: = a 6 % Pref., 1 to 96,000 " 2| 6 wa 2— 2} 2— 2} bs. 
125,000! Do. eb. Btock des ae Stock we 1102 —105 102 —105 sii 
108,710 Do. do. i Pe 2nd Deb. Btock Stock .. | 99 —102 99 —102 is i 
80,000 | Callender's Cable Construction shares, Nos. 1—90, 000 5 15 5 % 15 5x 15 Y 15. — 16 15 — 18 152 | 15} 
40,000 Do. do. 59, Cum. Pre. us vis 5 s 52— €1 51— 6} 
90,0007 Do. do. 43 % 1st Mort. Deb. Stock Red. Stock “a „ {110 —114 110 —114 T et 
1,969,800 | Central London Railway, Ord. Btock esc „ Stoch. 102 — 15 101 —104 1033 | 103 
440,100 Do. do.. 4% Pref. Stock ... ss woe (Stock! ... iss .. 1105 — 108 104 — 107 m € 
440, 100! Do. do. Def. do. ias Stock wae ss 98 — 101 98 — 101 i m 
855,000 City and South London Railway  ... .. Stock 23 14%! 12%] 51 — 54 51 — 64 53 61 
37, 500 | Do. do. Ord. shares Nos. 22,501 to 60,000 .. % 10 2 T ds 5 — 53 5 — 5txd 
54,000 Crompton & Co., Nos. 1 to 54, 000 3 67, 727 8 / 831— 32 31— 31 
100.0001 Do. 5 V 1st Mort. Reg. Debs., 1 to 900 of ` 100 —105 100 —105 
, £100, and 901 to 11 000 of £50 red T oe = i ud 5 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 5 6% 6%) 24%) 4— 1 1— 1 - 88 
17,139 Do. do. do. “A” Shares, 01 — 017,139. 5 6%! 6 N 237 12 — 23 11— 23 a m 
344, 0232 Do. do. do. 4% Deb. Stock Red % 100 ies . | 80 — 85 80 — 85 i 
100,000 Do. do. 5% 2nd Deb. Stock Prov. PRI pe. 100 | ... ses .. | 85 — 90 84 — 89 xd| ... 
112, 100 | Electric Construction, 1 to 112,100 ... is : 6 6 Y] 6 NY 12— 24 18— 2} : 
95.000 Do. do, : Cum. Pref., 1 to 25,000... 888 7 & ove -— 21— 23 21— 3} 
182, 500 Do. do. Perp. 1st Mort, Deb. Stock ... Stock m: a .. | 98 —102 98 —102 
. 18,000 General Elec. Co. (1900) 5 % Cum. Pref. ... wits 8% 10 ag id 92— 10} 92— 10} ; ; 
150,000 Do. do. 4% Mort. Dev. Stock. . . | 99 — 102 | 97 —100 xd|. ... | ... 
35,000 Henley's (W. p Telegraph Works, Ord. ... iss - 5 14 95,15 Y 20 X| 163— 174 | 164— 174 17] | 17 
35,000 Do. do. 43 95 Pref. 5| ... 4496 * 5— 6 5— 6 ii ‘ 
50,0007 Do. e do. 41 Mort. Deb. Stock. Stock 110 —114 110 —114 ies i 
50,000 | India-Rubber, Gutta-Percha and ; rap Works ..| 10 10 9€ 10 « .. | 22 — 93 22 — 23 224| .. 
800, ,0001 ti Do. i E E cn ope 1st Mort. Deb ... *. 100 " 100 —103 xd|100 —103 : - 
97, 500 verpool Over way, ies ..| 10 si 3: 3i 63— 7 63— 7 - 
10,000 |t Do. do. Pret., £10 paid bis e. | 10 .. | 129— 18 13 — 13} i si 
$Rosling, Appleby & Fynn 6 % Cum. Pref. ... ves * | £1 l 6 95| 19/- to 20/- — e as s 
$7,350 | Telegraph Merc idm and Maintenance ... we | 12 15 L^ 15 171 38 — 42 98 — 42 38] : 
150, 0002 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ..| 100] ... ase .. |104 —106 104 —106 sins n 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... sige : 8 95! 12 12% p 114 | 104— 11j iss - 
20,000 Do. do. 5 % Cm. Prt, Nos. 1 to 20,000... al 4 i— 6} 5$— 6 xd 
540,000! Waterloo and City Railway, Ord. Stock 100 3 « 3 a 8 401 91 — 94 91 — 94 | jsd | 
t Quotations on Liverpool Stock Exchange. 1 "Unless N stated all shares are fully paid. From Bradford Share List. 
LATEST PROC URABLE N OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, 2/-—4/- Oldham, Ashton, and Hyde Electric 2 Pr „ Ord., 154—16, 
National Electric Free iW iene 1716 paid, 1— 1. 10 pd.), 17$—103. 
From Birmingham Share hist, T. Parker, £10 (fully paid), 161. 


J From Manchester Share List. 


Bank rate of discount 3 per cent. (June 13th, 1901). 


MARKET QUOTATIONS, Wednesday, October 2nd. 


kk. . arco don tud oe ⁵ĩ DOR SCR MEN OO RR RE EE 
CHEMICALS, &c. This week. Last week. Ino. or Dec. METALS, &. (continued.) This week.] Last week. Ino. or Dec. 
a Acid, H 5 e S per oi. LN B/- a g Copper Sheet $c ee per ton £80 £82 £2 dec. 
a m [ Nlirio m ee per cwt. 92). 23J- ee 9 ee eo . per ton £80 £82 £2 dec. 
a * Oxalio i . per owt. B3J- 83J- ‘ € „ (Blectrolytic) Bars per ton £83 Pier] T 
8 „ Bulphurio.. se . per owt. 5/6 6/6 3 ¢ n vi Sheets . per ton £90 £00 
@ Ammoniac nia, ree te ( Ys per rade 420 10 10 ae : 98 98 8 Wire per 15. -Y £84 Ld 
a Ammo: uris crystal T do ee os 99 . r iD. d 
a ee Der ion £50 £80 ee f Ebonite Rod ee ee ee . Der Ib. bet oA. . 
a Bleaching po wder .. . per ton 1 £1 s f ^. Sheet oe xw per lb. bj- ` ee 
a Bisulphide ro! caren .. per ton £15 £15 T n German Silver Wire ° por lb. [^ 5 
a Borax .. der ton £15 £15 " h Gutta-percha fine e. per lb. 8 
a Bensole (90%) ..  .. ce per gal. ds Mn : Taaa obier, cance fine  .. per Ib. 8/83 to 8/9 ai 8/9 
a 60 ee eo ee r 0 = per n 
a Copper sulphate vec E pai ton £22 £22 i » Pig (Cleveland v warrants) .. r ton 45/84 45/9 54d. deo. 
a Lead, Nitrate ee per ton £94 £24 $ «4 i per ton From #11 411 
a „ White Bugar .. .. per ton £81 £81 ae 4 , Sorap, heavy. id per ton 50/- to 52/6 | 50/- to 53/6 
& eie pd ^ Qe. ws por T s gis x E © » galvanised No. 8 per ton £10 213 bto 6e. to il. 6d 
a Meth rg 0 ee bd 
a Naphlba, Gol Solvent Alec). ber 5/6 5/6 2s : Lead, English poe e£ per ton £12 £276 | de 
a Potash, B go casks.. per . y x . per ton 418 10 £13 6 . 
& 0 Cauntt 0 (7 5/8090) ee per ton 2 ee = Manganin Wire No. 98 ee eo per tb. 8/- E i 
& „  Bisulphate ee .. per ton £85 £86 os g Meroury . perbot. £9 
a Bhellac . per owt. 80J- 80J- oe d Mica (in original eases), small: . per lb. to 9d. | Bd. to 9d. 
a Sulphate of Magnesia .. per ton 44 10 44 10 và d n „ medium per Id. to 2/9 | 1/910 3/9 
a Bulphur, Sublimed Flowers . per ton £6 £6 v. a large per lb. to 7/8 | 8/8 to 7/8 
a á 5 . per ton £5 10 £5 10 PN A Phosphor rouse plain in castings per lb. to 1/8 1/04 to 1/8 
per ton £6 £5 al " rolled per Ib. to 1/4 H to 14 
Š Soda, Caustic E white 70 %) ee per ton £10 15 210 15 ix " ee per lb. 1/8 1/8 
a „% Orystals . per ton £8 £8 "s P Platinum 95 per oz. £A 1 #41 
a Biohromate, casks — .. per Ib. 9M. 93d. »s 1 Silicium Bronse per lb. . bo 1/03/1044. to 1/0j 
Bteel, Magnet, torang to vn per ton! From 18 to £40 
METALS, &c. n » in bars £58 £58 10 to £3 
: £118 to | £115 10 to |£? 
b Aluminium Ingots, in ton lots per ton £146 £148 - d TM bin.. e n 118 10 | £116 10 
4 Wire, in ton lots per ton Eu 4 “a ? » foil ss por Ib. 1/6 16 " 
. Bheet, in ton lots per ton £191 £191 8 wire, | Not. 19016 .. per ib 18 x s 
: Bebbitt's metal ingots .. per ton | £75 to £140! £75 to £140 p p White friction Metals — 
: Brass (rolled metal T to 19") basis per Id. 188. na. is white Ant” brand . per ton} £85 bet £65 ais. e 265 
ube (brazed) ) .. per lb. 104. 10d. aa j Yarns, 2/108 Grey Cotton, on sp! is per lb. [ 
„ (solid drawn)  .. per lb. Sad. aa RN j „ 6 lea. Flax per 1b. ed. sd. 
i wi acis s .. per lb. 73d. 74d. ii j n 8 ply 10 Iba. Russian per Ib. 4' 5d. 
oper Tubes (bras ed) = e na: 1014 5 j n 180 ibe, Russian, single .. per Ib. EV 6 4 70 
wn).. per : . — per ton 
i Copper Bars (best selected) .. per a £ £82 £2 dec. i Zino, gh (Viele. Montagne pnd.) per i-e 4 10 12 10 


a Messrs, G, Boor &O a f Indis Rubber, G.-P. and T oen 
b 9 uminium m Messrs. James Lid. 
Quotations | $ Messrs, Thos, & Bons, Quotations | f. Messrs, st Messrs. P. 
rr MS PUN mee à Base supplied by | Heere. ee toe supplied by ^ J 
e Mears. Fre Smith & Os. 


f — — 


4 Messrs. Walter H. Hindley & Co. 
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THE RELATIVE ADVANTAGES OF THREE, TWO, AND 


, 01112131617 18 2023 24 25 2627 30 SINGLE-PHASE SYSTEMS FOR FEEDING LOW- 
TENSION NETWORKS. 


f 
t3 
co 
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* 
o 
1o 
rw 


f ina 
k 4 (Abstract of r read in Section IX. by 
S pape 
r Micnamn B. Færp, M. I. E. E., A. M. Inst. C. E.) 
- (Concluded from page 531.) 
] i Tum two-phase and single-phase systems require the same weight 
| of copper as long as each phase is supplied through a two-core cable 
F and the systems be unearthed ; the two-phase system with a threc- 
E conductor cable is much more extravagant in copper than the single- 
phase, but if we have to provide an earthed sbeath, and utilise this 
i as one conductor, the two-phase with two concentric cables requires 
1 EH less copper than the single-phase with one concentric cable, since in 
i ee the former case the two outers being connected by earth form a 
mm common main, and hence their cross-section can be reduced. 
E: | TABLE V. 
7 | p | | 
od Max. 
iis | LEAD (ENGLISH). ir. SLE oe - " poete 
Serr. 2 9 4 5 6 9 1011121316171820232425262730 ! . | Per mile. insulation 
` | of system. 
è— — — — — o ————————— 3 z Eee 
Single-phase, two- | 
core, or two sepa- ; ai 4 Iro 5 
saie cabled enii | | 6,500 | 154 3+3='6 [6˙3kw. 6,500 
> earthed system 
Two-phase, three- | 
conductor, with (| 109) | 5. . r 
“ or without com- 4, 600 109" 7 m n" 17 6˙3 kw. 6,500 
mon 5 | | 154) > ! 
earthe 
IRON. Single-phase, con- | | | 
centric, earthed 6,500 154 3 7 3 6 63kw.; 6,5 
Beer. 2 3 4 5 6 9101112131617 18 20 23 24 25 2627 30 bois rad f 
1 J Two-phase, 2 con: (i 771 
5 M 198 + 128 . | 
B CHSI-T-ESETHETE TE E20 han earthed | 6,500 i 160% ＋ 1812 437 e 3 kw. 6,500 
ped EE EET | | | 
ds PEE eno A —— 
| ' 857 Ledien The above table illustrates this, showing how the question of  - 
8 F Board of Trade regulations may entirely modify one's views. 
54% I Switchboards.— Here alone will a simplification be effected by 
58 / Pee Pokal bel employing a single-phase circuit. In the Glasgow scheme all 
52/- a eee eee switchboards together constituted only about one-fifth of the value 
g 61/- EE of the cable system, so that the saving could not have amounted to 
a BOI- much. 
i9. ELI LE eee Any system which will diminish the overall diménsions of the 
48/- F board safcly will in that respect have an advantage. 
477 FI Generators.—I have obtained prices of three-phase and single- 
4 Hn SLEVELANP | | | | [| phase generators corresponding to the Glasgow 2,500 xw. units. 
P .. The particulars given to each maker were as follows :— 
— d I Output, 2,500 K w.; voltage, 6,500; efficiency full load, 96 per 
| x ——— or : 5 dnb 2 cent.; half load, 93 per cent. ; 
E . speed, 75 revolutions; cycles, 25. 
pt 40/- TEAN Seas Fall of pressure between full load and no load, at constant speed 
ae and excitation, and power factor unity, to be not more than 7 per 
x cent. 


Generator to be supplied without outboard bearing or shaft, but 


with bedplate, rheostat, &c. 
From Table VI. it is evident that the three-phase generator is 


cheaper and lighter than the single-phase. 


TIN. 


DELI 
.- 


ER 

BERN 

E TABLE VI.—GENERATORS TO SPECIFICATIONS AS ABOVE. 

lak ! 

ELEN Three-phase. i Single-phase. 

ERRES F 5 NES 

zee — | Weight. | Cost. Weight. Cost. 

EE NI == 8 = f n 
(1) 123 tons. £6,000 184 tons. £8,900 
(2) 120 „ 45,400 140 „ 46,200 
(3) 110 „ 44, 600 125 5, £5,200 


| Í 
While in my opinion a three-phase plant is the best for operating 
a large tramway system, I am not such an out-and-out advocate of 
the three-phase principle as to recommend its adoption where the 
principal load consists of light pure and simple. 

The single-phase motor is now & thoroughly practical and fairly 
economical machine, so much so, in fact, that a very considerable 
load may be connected to single-phase lighting circuits without 
detriment (Notes II. and III.). 

At the same time, lights maf perfectly well be connected to 
three-phase motor circuita with excellent results. However, the 
saving of copper in the low tension network where the three-phase 
system is adopted is practically nil. 

Fig. 2 represents a three-phase transmission with three single- 
phase distribution circuits on the low tension side. The low tension 
network then exactly corresponds, as regards weight of copper, tə 
a single-phase distribution network. 


eee Re 
„ 


COPPER (G.M.B's.) | 
Sept. 2 3 4 5 6 9 1011 12 13 16 17 18 20 23 24 25 26 27 30 
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Now imagine that 4 and a’, Band B., cand c', are grouped 
together, the area of each of the three mains now being 1°73 times 
that of A, B, C, a’, B', O' taken separately; while we distribute the 
same amount of power, we reduce our weight of copper 134 per 
cent. and lessen the distribution losses by an equal amount. This 
consideration seems to point to a great advantage in the three-phase 
distribution; but in the single-phase distribution a three-wire 
system would certainly be adopted. The corresponding three-wire 
three-phase system as represented in fig. 3 would, it is true, com- 
pare favourably with the single-phase three-wire system; it is, 
however, an impracticable method, owing to the multiplicity of 


oN 
8 R, 
— 
—— ͤ— í 
5 
LARPS 


Fia. 3. FIG. 4. 


Fic. 2. 


inter-connected circuits aud the difficulty involved in the inde- 
pendent regulation of the same. The only method which corre- 
sponds to the three-wire single-phase is represented in fig. 4, where 
RI Ry, and Rs are series shunt regulators. 

If, then, the lamp voltage across one leg of the system be made 
equal to the voltage between the outers aud the neutral of the 
single-phase three-wire system, the total weight of copper for a 
given output and percentage loss will be the same for each. On 
these grounds I think that the adoption of two-phase plant where 
the transmission losses are necessarily small, and where both power 
and light are supplied from the.same circuits, is warranted. A 
further advantage is that it is possible to regulate the phases inde- 
pendently of each other in the generating station, if this be 
required, with the two-phase system, while with the three-phase 
system it would be neccssary to insert regulators in the low tension 
mains at the sub-stations (see fig. 5). 

The effect on the one phase by the variation of load on the other 
is, as far as I have been able to ascertain, not materially different 
with a two-phase or three-phase generator. Roughly speaking, if 
x % is the drop on a non-inductive full load of a two-phase machine, 
and one phase be suddenly switched out, the voltage on the other 
phase will not alter by more than 7 of x 95, or if v be the drop on 
full load inductive current, the variation will be '8 of v %. 
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In America a three-phase system has been adopted of late with 
considerable success, where, to avoid all regulation in sub-stations 
and the like, the voltage of one phase alone is kept constant in the 
generating station, aud the whole of the incandescent lights of the 
avstem are connected across this, phase I., which is kept at constant 
pressure by regulating the field of the generator. Phases II. and 
III. will be used for purposes where a constant voltage is not an 
essential while motors are connected across all three phases. In 
auch a case the incandescent lighting may be supplied from a 
three-wire system, the neutral wire being connected to the 
middle point of the regulated phase, thus giving twice the lamp 
pressure as the working voltage between the motor terminals. 
When such a system is adopted, no attempt is made to obtain any- 
thing like balance of load on the three phases. It appears to me, 
however, that a two-phase transmission with four-core cables would 
be just as advantageous. 

It is worthy of note that two and three-phase motors and 
transformers, if connected to circuits of unbalanced load, will tend 
to draw more load from the unloaded aud less from the loaded 
phases. For instance, if a number of motors be connected to a two- 
phase circuit supplied from a two-phase generator, and while a 
number of motors are running one phase circuit be opened at 
the generator, the motors, while in reality only receiving a single- 
phase current from that phase still connected to the generator, will 
apparently run as two-phasers; they will be self starting, and found 
to have about 8 of the normal voltage across the switched -out phase 
—in fact, the ligbtly loaded motors will be generating and 
circulating among the more heavily loaded motors the necessary 
carrents in the switched-out phase, to enable them to work more as 
two-phase motors than as single phascrs. 


Nore I. 


It appears to me that if ever three-phase motors arc to be success- 
fully employed for tramway work in crowded cities, the solution of 
the problem will be found in the combination of two shallow 
conduits of the slot-rail type with surface contacts; by this I meau 
such shallow conduits as would avoid contact witb underground gas 


and water mains, but sufficient to afford protection to a number of 
contact studs laid, let us say, every 2 or 3 feet apart, in the 
floor of each conduit. These studs would be of the simplest 
character possible, involving no mechanism whatever, with the 
exception, say, of every fortieth, which would be of the present 
automatic surface contact type, and would control the suc- 
ceeding 39. The automatic switches need not necessarily be 
placed under fhe road bed at all, but might be enclosed in boxes 
under the pavement, or several grouped together and erected in 
switch pillars and placed at intervals along the route, where their 
accessibility would be a great point in favonr of the scheme. Hach 
car would carry two short skates of, say, 3 feet in length, which 
could be easily introduced into the conduits at special boxes, and 
owing to their shortness, would easily ride round curves. Such a 
system, in my opinion, promises to obviate the dangers of the sur- 
face contact, and the difficulty of maintaining good insulation in 
the conduit system, together with the necessity of removing gas, 
water, and other mains. 
Nors II. 


In Frankfurt at the present time there are from 500—600 single- 
phase motors connected to the mains with an average of about 
10 H.. each. The total kilowatts output may be classified as:— 


KW. 
Motors -— m 3,427 
Motor-generators ... 1,736 
Lighting v T . . 6,482 
Street ditto v "T s 123 
In station itself sa 08 91 
Total ... 11,859 


The variation does not exceed 4 3 volts, the supply voltage being 
120, and the frequency 45. 

The lamps and motors are all connected to the same machines, 
feeders, &c. The motor-generators for traction purposes are usually 
operated separately, ic, from separate machines and separate 
feeders, but on Sundays the whole load, including traction load, is 
taken from the same generators, switchboard, and feeders. 


Norms III. 


Table showing comparison of best single-phase motors and three- 
phase motors of small sizes :— 


POWER FACTOR SINGLE-PHASE. POWER FACTOR THREE-PHASE. 


Full. Half. Full. Half. 

1 B.H.P. ... ae. 0'7 0:53 l B. H. 7 . „ 08 063 

S m .. 075 06 D ^e. dei .. 0'84 068 

10 po >e we 0'8 062 10 „ . . . 085 069 

20> us. Www e. 08 062 {20 „ 0:87 070 
Nore IV. 


Experimente on a three-phase generator loaded on three-phase 
motor, two phases being loaded on a non-inductive resistance as well. 
Generator and motor both v connected ; speed and excitation of 
generator kept constant. 


Non: in 
volts on generator. | Motor load :—Amperes. | duetive 
P a T EE F | 375 
AHRHHHHE 
———— a | 
133 bes 1305| 0 | 0 | o | o 
1276! 1265] 1361), — | — | — 90 
126-4} 1260 1370 | ee E | 104 
1265 1265 | 1260! 774 | 782 | 782 | aie 1 
1242| 1225| 130 282 | 318 | 150 | 915. Mir light 


M t 
1215. 1225 1288| 87-4 |708 |678 | 870 Aiae. 
i i | 
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ELECTRICITY SUPPLY METERS OF THE ELECTRO- 
LYTIC TYPE. 


(Abstract of Paper read by J. R. Dick, M. I. E. E., ſbefore 
Section IX.). 


(Concluded from page 533.) 


Pan adjustment of the meter to read in P. O. T. units is an pert 
matter. The first essential is to obtain a clear reading. A a abe 
of mercury sufficient to occupy about 1 mm. length of the U- 11 5 
gives a quite sensitive enough indication for one unit. n 87170 à 
tube, although of very uniform bore, is always aA 
moving column of mercury like a thermometer tube, 80 t m 
of the divisions exactly equals one unit. The number of [icm de 
of mercury per mun. or per unit can then be calculated 

volume of the tube. i ; 

The cousideration that determines the amount of the eer 
in the main circuit is the all-important one of the permisi : i x 
in pressure. A limit of 1-volt drop at full load has "ode ne tbat 
200 to 250-volt supply, this being a convenient figure an PIG alt 
allows of a fairly large tesistance being inserted in the shun 


3 2 - 
See fes 7 „ D 
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The current in the main which will convey a unit per hour is 


where v is the declared pressure. The approximate value 


of the resistance in the shunt circuit is then found from the follow- 
ing formula derived from the equation w = c T z:—Grammes per 


1,000 : ` 
mm. on scale = ` m z, where R is the main and r the shunt 
resistance, and z is the electro-chemical equivalent in grammes of 
mercury in the mercurous state. The resistance of the cell is 
measured by a potentiometer method ; knowing this, we can at once 
find the additional resistance 7, to be placed in the shunt circuit to 
equal r. 

A final correction in the relative values of the main and shunt 
resistances is provided for, after they have been checked by a 
“time” test of the meter, by the following arrangement. The 


7 


Fig. 6. 


platinoid spiral of the former has two straight pieces near its ends 
which can be slid up or down in two terminals and thus vary its 
amount. When exact adjustment has been made, the termina! 
screws can be sealed, and there is no further possibility of altering 
the resistance or tampering with the meter's registration. 

It is amply proved by the behaviour of the meter in practice 
that its design is successful in overcoming the inaccuracies to which 
the electrolytic type is liable. Various measurements have been 
made, however, with a view to checking the theoretical deductions 
described above, and also to ascertain the lowest current it is pos- 
sible to register accurately. 

The counter E.M.F. is the most important physical quantity in 
connection with a shunted electrolytic cell. This was determined 


3 ẹ i 3 £ 
5 n EE. 3 n · 


Fia. 7. 


very carefully at full load by direct reading, and the mean result 


of numerous tests on different meters gave a value of ‘0001 volt. 
The equation for E, the total E. M. F. between the electrodes of an 


electrolytic cell, has been shown to be— 
E = RI + PO 46 


where e is the counter E. M. F., 7 the current, R the resistance, and 
$ (i) is some function of the current. 

Tests were taken to ascertain the importance of the last two 
factors on three meters, of which the first was freshly made up, the 
second bad its cathode very thinly coated with mercury, and the 
third had the usual amount of mercury adhering after a long 
period of working. The curves in fig. 6 are plotted to show the 


relation between x, the applied E.M.F., and the apparent re- 


sistance of the cell, 
If che function 22 + e were equal to zero and B were constant, 


the curves would be straight lines parallel to the horizontal axis. 
The first diverges very little from parallelism, the second less, and 
the third (or working condition) is, within the limits of experi- 
mental error, almost parallel. The small counter E. M. F. in the 
first two instances may be accounted for by the fact that (according 
to Oberbeck) when a platinum plate is coated electrolytically with 
a metal, the electromotive force between it and a solution of that 
metal only gradually assumes the value observed for the massive 
metal as the thickners of the deposit grows. 

It is extremely satisfactory to note from these tests that there is 
ho counter E. M. F. due to tho different degreos of concentration 


of the solution at the anode and cathode. In other words, the 
precautions taken to secure good diffusion have fulfilled their 
purpose. It is an excellent thing to be able to show that the pre- 
sent meter has so many negative virtues. The vital question, 
however, is this, Does it in practice preserve a constant ratio 
between the current in the cell and the current to be measured ? 

Fig. 7 gives the results of experiments on this point. The curve 
is, within the limits of observation, a perfect straight line passing 
through the origin, and therefore indicates exact proportionality of 
the main and shunt currents. 

The only extraneous cause of variation the meter is subject to is 
cbange of temperature. The electrolyte has a negative coefficient, 
while the copper wire of the resistance in series with it has a 
positive coefficient. The combination of the two tendencies in 
suitable proportions will result in making the total resistance of the 
shunt circuit constant at all temperatures. 

This method of compensation was first made use of by Edison in 
his zinc electrolytic meter. 

The variation of resistance in the cell itself is smaller than that 
of the copper-wire bobbin, when their resistances are 7 and 
40 ohms respectively. Hence, if only copper is used, the diminu- 
tion in resistance of the electrolyte would be overcompensated for, 
and the meter would read low at high temperatures; therefore, part 


Fes. of cower wire 4 coll recompensate). 


of the windings must be of platinoid, or similar material. The 
curves of a properly compensated meter are exhibited in fig. 8. 

A very high degree of accuracy is obtained with this meter, not 
only with ordinary, but also with extremely small currents. All 
meters sent out can easily be adjusted to register within 1 per cent. 
of accuracy. 

Perhaps the most remarkable proof of this statement is a series 
of tests taken on three meters running continuously with 0:05 


Fia. 9. 


p "ug 

: " I Hr nn da 

P ILIA 

io CHER Hu 

8 „ILL 

^ z : i 14 N w Yair 
$ 

9» 

9 g 

M oo w w w w 3v £v Co w ee n Uni, 


ampere. There was no standard meter to test them by at this 
current, and the units had to be calculated from the current (kept 
constant) and the time it wason. The duration of these tests had 
to be as long as four or five months, in order to get any range of 
reading. 5 

It is noticeable that the error for the first 10 units is considerable. 
This is due to some of the mercury deposited adhering to the 
cathode. Ultimately it falls off, and this error practically dis- 
appears. Even this temporary error is overcome by the employ- 
ment of carbon instead of platinum foil. 

Fig. 9 gives the graphic resulta of n record with 0:05 ampere. 

When such accuracy cau be attained with currents lower thau a y 
used for electrio lighting, it does uot a fortiori’ appear difficult tu 
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sue commercial accuracy within the limit of 1 per cent. stated 
ove. 
Fig. 10 represents the curve of an average meter. 

Of recent years it has become very generally recognised that 
some form of maximum demand indicator is a necessary adjunct to 
a meter, in order to determine a consumer's bill equitably. The 
additional drop of pressure at the lamps due to this second 
apparatus is sometimes complained of, although even with a 
5-ampere meter it does not exceed 0°6 or 0:7 volt. The electrolytic 
meter described can readily be combined with a thermal demand 
indicator in such a way that the heating resistance of the latter 
serves as a shunting resistance for the former and no further loss of 
pressure is entailed than with a single instrument. 

The total resistance causing the drop of 1 volt, on which the meter 


Fia. 11. 


proper is calibrated, is made up of the heating coil, together with 
an adjustable resistance of platinoid wire, in series, similar to that 
in the ordinary type described above. 

A view of the composite apparatus is given in fig. 11. 

The diminution of the pressure loss is not the only advantage 
possessed by this arrangement. Itis exceedingly neat, and econo- 
mises space in a congumer's installation. 

In measuring the electricity consumed by an installation on the 
three-wire system, two meters have to be employed with most of the 
ampere-hour types. The present meter, however, can be easily 
adapted for such cases by means of a simple arrangement devised by 


the author, which answers perfectly for the usual method of wiring 


houses in England. 


be installation is divided into two approximately equal sections, 
the neutral wire being split for this purpose. At the point of 
splitting 4 (fig. 12), two low resistances, Ri and Ra, are inserted 
. of exactly equal value. The electrolytic cell, with its compensating 
resistance, is connected across the two further ends (c and D) of these 
resistances. When Bi is equal to Ba the current through the cell 
will be proportional always to the sum of the currents c, and ca in 
the two halves of the installation. For the total difference of 


potential between c and D is :— 
Cı Bj + Co Ba, 


or, when RI = E = B, $ 
R (Cy + C2). 


Hence the current through the cell, and therefore its readings, will 


be proportional to the sum of the two currents exactly. 


The only extra cost of a three-wire meter is that of an additional 


terminal and adjustable resistance. 


Durability is an attribute of-the greatest importance to any appa- 
ratus which has to be repaid by a sinking fund during a period of 


15 or 20 years. 


Provided, as it is, with a strong cast-iron case, this meter can 

Electrically, its 
main circuit is very permanent. The platinoid wire, which is not 
run ata high enough current density to get hot, will practically 
last for ever, and will not be damaged by a momentary short- 


easily stand ordinary external wear and tear. 


circuit. 


As nothing is added to or taken from its components during 
working, and as there is no exposure to the air, the durability of the 
electrolytic cell depends only on the chemical stability of the 
mercurous nitrate solution. Fortunately, this is used under precisely 
the condition requisite for ita stability, . e., in presence of mercury. 
The chemical analyses made on meters that have been constantly 
working for eight months, and during that period have registered 


as many units as they would have done in five years in an ordinary 
installation, show identically the same proportion of mercurous 


. s 


nitrate in the solution as at first, and only a trace of mercuric 
nitrate—too small to be measured. 

Great care is taken in the manufacture of the meter to use only 
chemically pure mercury and purified mercurous nitrate solution. 
If the metal had to be removed and weighed, and fresh electrolyte 
added periodically, the introduction of impurities, and consequent 


Jo instatéa tion. 
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errors, could hardly be avoided. In this permanence of the con- 
stituent parts, therefore, the successful working of the meter is 
guaranteed, to all appearance, for an indefinite period without 
repairs or attention. 

In concluding this description of the evolution of a good elec- 
trolytic meter, its chief features might be briefly recapitulated. 

It is cheap in first cost; it has a very long range, und causes & 
very small drop in pressure. 

It forms a most convenient combination with a demand indicator. 

It will integrate any current, however small, with perfect accu- 
racy. It requires absolutely no attention, and its cost of mainte- 
nance is n4. 

The sense of security that such a meter should give to a central 
station engineer on the single point that every unit supplied to a 
customer is recorded, ought to, and is, removing the lingering 
1 which have hitherto attached to electrolytic meters as à 
class. 

——————— 


ELECTROLYSIS AND INSURANCE. 
By HUBERT SCHUURMAN WYNKOOP, M.E. 


( Abstract.) 


To no one is the subject of electrolysis of more vital interest than 
to the fire underwriter ; and yet it is doubtful whether the average 
insurance man gives to the electro-chemical destruction of our 
underground metal work more than a passing thought. 

In a broad sense, the process of electrolysis consists 10 the passage 
of an electric current through a solution of metallic salt, from an 
oxidizable metal to some other conductor, the salt being thereby 
separated into two parts; first, the metal, appearing at the negative 
electrode; and, second, an unstable compound of the remaining 
elements. This unstable compound is supposed to unite with ini 
hydrogen of the water, liberating oxygen and forming an ich 
Both oxygen and acid appear only at the positive electrode, W 
is thus made subject to a double decay—a corrosion by the oxygen 
and a solution by the.acid. 

A little study of the conditions existing in a troll 
convince one that, theoretically, at least, gas pipes, wale PES 
railway tracks and other artificial conductors arè gradua e 
integrating, and that electro-chemical action 18 à factor in eis eth 
ing the decay. These conductors are the electrodes. Incon ae 
them is the soil, containing an electrolysable salt—chloride, n 1 
or sulphate of ammonia, potash, soda or magnesia. Add 
moisture and electricity, and electrolysis is get 1n motion. icity 

The moisture is the natural dampness of un soil; the electri 
is the current of the street railway generator. 

This view of the sub-surface electrical conditions of e ie 
opens up enormous possibilities. The size and distribution 5 05 
elements of our gigantic cell require a correspondingly "iei s End 
of electricity ; and it has been reserved for the groun E furnish 
trolley system, unfortunately, to demonstrate ite ability i 
current enough to carry on this deplorable electro- 


destruction. | a" ; à 
The ordinary trolley railway, then, is indisputably responsie fo 
increasing our fire hazards; for, if the destruction 1 0 pip 

estruction 


ey town will 


other metals laid underground can be proven —4 
difficulty whatever the disastrous results of this d 


for themselves. l 


Insurance Engineering (of America). 


The current of the street railway system, after passing through 
the car motor, is led to the rails, whence it is expected to find its 
way back to the power house via the rails—and, incidentally, via 
any other path or paths that may be available. With strict 
impartiality this “ return current” divides itself up and travels the 
various paths, in quantities inversely proportional to the resistances 
encountered ; and those portions of the current which do not con- 
fine themselves to the rails and the return feeders, but pass home- 
ward along pipes, &., are classed as “stray current,” “vagrant 
electricity or trolley leakage.” 

Such is the theory, and, unfortunately, the practice as well. From 
allpoints of the compass are coming in complaints of the failure 
of gas and water pipes, the accompanying evidence indicating con- 
clasively that the inception of electrolytic troubles was in each 
instance coincident with the placing in service of the electric street 
railway. 

Our latest information indicates that no industrial metal is free 
from electrolytic trouble—given the proper conditions—and that 
cast-iron seemed to be safe only because it responded more slowly to 
the attacks of free oxygen and acid. Prof. Samuel Sheldon has 
shown that the retarded effect upon cast-iron is due to the “ skin,” 
which consists of a silicate of iron. 

The ultimate breakdown of a water main cannot be predicted at 
the present day as in the past. Formerly, we might safely count 
on a life of 10 or 20 or 40 years for our cast-iron pipe. Now that 
electrolysis has been added to the ordinary process of rusting, the 
pipe life may be one year or 40 years, depending not only upon the 
character of pipe and soil, but also upon the unknown and shifting 
electrical conditions. 

The failure of a water main cannot cause a fire, but the breakdown 
of a pipe used for the distribution of gas is a direct cause of fires 
which may originate under a number of conditions. 

Several years ago it fell to the lot of the writer to investigate in 
detail the circumstances attending a “ manhole explosion.” The 
subway affected paralleled an electric street railway, being about 
5 ft. distant from the nearest rail. Overhead was a steam elevated 
railway, while the street pavement consisted of granite blocks. In 


order to protect the lead sheathing of the cables from electrolysis, 


bond wires had been used to connect the armors electrically with 
each other, with the manhole head and with the rails. At the 
point of the accident some of these bond wires were found to have 
been disconnected, whether as the result of the explosion or not 
could not be determined; but an inspection of other manholes 
developed the fact that the bond wiring as it actually existed was 
favourably arranged to encourage a difference of potential between 
adjacent bonds, or between bond and lead, er bond and manhole 
head. Indeed, the attachment of a voltmeter to various pairs of 
points in one manhole secured readings ranging from zero up to 
1 and 14 volte. | 

The manhole cover at the point of explosion being without vents, 
the notion of a discarded lighted match was untenable; nor did it 
seem wise to saddle upon spontaneous combustion the responsibility 
for gas ignition so long as a more plausible explanation might stand 
in the foreground. So the report was made to state that the 
explosion was due, primarily, to an accumulation of gas in the 
subway, for which the gas company was responsible owing to leaks 
in its pipes, and for which the subway company also was responsible 
on account of its failure to so ventilate its subway as to care for the 
stray gas which was known to exist; and that, in the second place, 
the gas was probably ignited by an electric arc between two con- 
ductors at different potentiale, which conductors were intermittenly 
jarred into contact by the vibration from a passing wagon or car. 
The writer further stated that, in his opinion, the difference of 
electrical potential was due largely to the stray current from the 
trolley system. 

While the hurtling manhole cover can hardly be classed among 
fire riska, it is interesting to note that the back-flash of the explosion 
travelled along a subsidiary duct until it entered a nearby building, 
where a fire which ensued a short time after was subsequently 
attributed by many to the explosion in the subway. 

In this instance the trolley leakage introduced a fire risk through 
the intervention of electrolysis; for the gas leakage was shown later 
on to be.due largely to excessive corrosion of the gas mains, rather 
than to the ordinary leakage at the pipe joints. 

_ The fire underwriter must perforce give due heed to the preserva- 
tion of gas mains from the ravages of electrolysis. 

Now these citations are sufficient to show that the proper dispo- 
sition of the return current of the electric street railway constitutes 
a problem the solution of which is of much importance to insurance 
people. Day by day the danger is growing; and, notwithstanding 
all the investigations that have been undertaken and the palliatives 
that have been applied, the remedy has not been found. At present 
we are only temporising, fearing to banish the grounded return 
trolley, and hoping that at some early date a remedy for electrolysis 
and its kindred evils may be discovered. But when the fire 
insurance interests once become keenly alive to the destruction that 
1$ now going on there will be no further delay, no temporising; but, 
instead, prompt, decisive action. And, outside of processes at law, 
it is to the fire underwiters that the gas and water companies must 
look for relief, 


r 
MUNICIPAL TRADING. 


Ina letter which appeared in the Times of September 25th, Sir 
Frederick Bramwell expresses in no uncertain voice his views upon 
the question of municipal enterprise in connection with the pro- 
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duction of Mond gas.” It appears that when in the recent session 
of Parliament the MondJGas Company sought Parliamentary powers 
to supply gas in a district which comprised the areas of 27 distinct 
local authorities, no less than 12 out of the 27 petitioned against the 
Bill Of these, seven were municipal traders in gas for illumi- 
nating purposes, while the remaining five had their own electric 
lighting stations. They all opposed the scheme on the ground that 
the ratepayers had suak their money in these various enterprises; 
that if a useful commodity such as Mond gas were available, the 
municipal enterprises would suffer, wholly oblivious of the great 
benefits which would be conferred on factory owners and others in 
a district which comprises an area of, in Staffordshire and Warwick- 
shire, some 135 square miles. We are happily able to record that 
this fatuous opposition met with no sympathy in either House, and 
that the Bill was successfully carried through. 

We regard this as a good illustration of the tactics so often 
adopted by the advocates of municipal enterprise. Root and branch 
opposition to any scheme which trespasses upon ground which they 
have thought proper to annex for their own purposes, is their 
battle-cry. Here was an industry only just conceived, the pro- 
moters of which required, for the purposes of giving it a suitable 
test, a range of operations over alarge area. That Mond gas can be 
produced at reasonable rates, and that it can be economically 
applied for the purposes of driving gas engines, and heating 
furnaces, has been amply demonstrated by Dr. Mond himself. Yet 
these local anthorities must needs put their devoted ratepayers to 
the expense of opposing the Bill in Parliament. 

Were it not for the serious check which is so often given to 
private enterprise by the continued extension of what some are 
pleased to term the great principle“ of municipal enterprise, one 
would almost feel inclined to treat with contempt the local 
authorities who are always clamouring for fresh powers, inasmuch as 
Parliament seems to have recognised even at the eleventh hour 
that, in relation to some provisional orders, the conduct of these 
bodies in delaying the execution of such orders has been objection- 
able. Thus, at a meeting of the Committee which was appointed to 
inquire into the whole subject of municipal trading, Lord Crewe 
said :—'' On the question of electric lighting orders we have had a 
great many complaints from witnesses that local authorities, par- 
ticularly the smaller ones, have obtained orders and have not used 
them.” In answer to this, Lord Morley, chairman of Committee in 
the House of Lords, who was called as a witness in the Commons, 
said that he had heard the same complaints, and although the Board 
of Trade had power to revoke the orders, they usedjtheir power very 
sparingly. He suggested that there should be a limit put upon the 
time for the completion of the works, as in the case of a railway, 
and if at the end of that time the works were not completed, the 
undertakers should have to go to Parliament to ask for an extension. 
He further suggested that in order to obtain the time, they should 
have to bring good and distinct reasons, and failing their being able 
to do that, they should make room for somebody else. He also 
expressed the view that Parliament should lay down some definite 
rules as to how far municipalities should be allowed to trade, 
especially outside their own limits.* 

We can only wait patiently for the report of some commission 
on the question of municipal trading, in order to see how far the 
Houses of Parliament will act upon the above very sensible sugges- 
tions. In the meantime we are faced with the fact that, in all 
directions, local authorities are seeking to extend their already 
extensive powers. Electrical fittings, for example, have been re- 
garded as the lawful prey of enterprising bumbles, but we are glad 
to find that the Courts have decided that these articles cannot be 
manufactured by a local authority without the express consent of 
Parliament in that behalf. . 

In the case of the Corporation of Leicester v. Hill (the Law Times, 
Ap. 16, 1898, p. 559), it was decided by his Honour, Juage Wood, 
that a Corporation which supplies electricity merely under the 
Electric Lighting Acts, has no power to recover for the price of 
electric fittings, lamps, &., supplied by it. By the Electric 
geni Act of 1882, Sec. 3, the Board of Trade may license any 
local authority to supply electricity for any public or private pur- 
pose. By Sec. 10 it is provided that the undertakers may, for the 
purpose of supplying electricity, construct works . . . . enter 
into contracts, and generally doall . . such acts and things 
as may be necessary and incidental to such supply." It was con- 
tended before his Honour that internal fittings were incidental to 
the supply; but it is worthy of observation, and this point com- 
mended itself to the learned judge, that Sec. 18 provides that the 
undertakers shall not be entitled to prescribe any special form of 
lamp or burner to be used by any person, or in any way to control 
or interfere with the manner in which the electricity supplied is 
used. The learned counsel who argued the case on the part of the 
Corporation, drew attention to the fact that in one of the forms 
of accounts required by the Board of Trade to be filled up by the 
undertakers, there is an item, No. 6, in these words—“ By sale and 
repáir of lamps and other apparatus." Referring to this matter in 
the course of his judgment, the learned judge said :—'' It certainly 
appears from that form that the person who drew it up con- 
templated that the Corporation would buy and gell lamps 
and other apparatus, and it may be that the "Corporation have 
taken their cue from those words, and have taken to trading in 
lamps on the strength of them; but I am of opinion that a mere 


indication by a Government department that in its opinion a thing 


may be properly done cannot have the effect of authorising that 
which would otherwise be contrary to law ; and as to Sec. 9 of the 
Act, it gives the Board of Trade no authority to authorise anything 
at all, but merely to prescribe the form in which the Corporation 
are to present their aecounts ‘of the undertaking’ authorised by 


* Bee the ELECTRICAL Review, July 27th, 1900, p. 135. 
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the Act, that is, the duty of supplying electrical energy. 1 am, 
therefore, of opinion that the contention of the defendant that the 
Corporation have acted beyond their'legal powers in selling the 
articles named in the particulars is correct." We should add that 
although in this case the learned judge declared the conduct of the 
Corporation to be ultra vires, he nevertheless held that they were 
entitled to recover the price of the goods sold to and accepted by 
the defendant, on the ground that the plaintiff had got what he 
bargained for, and the fact that the Corporation were acting ultra 
vires had no effect to vitiate the contract. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THOoMPsoN & Co., Electrical Patent 
. Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. ` 


18,444. ‘Improvements in clectro-plating apparatus.” E. PHILLIPS and 
T. Youna. September 16th. - 


IS e “The protected electric wire insulator.” W. Sykes, September 


18,483. “Improvements in the manufacture of electrical accumulators.” 
C. T. J. OpPERMANN. September 16th. 


18,502. ‘Improvements in electric arc lamps.“ R. FROMENT. (Date applied 
for under Patents, &c., Act, 1843, Section 103, February 16th, 1901, being date of 
application in France.) September 16th. (Complete.) 


_ 18,505. “Improvements in central station apparatus of telephonic installa- 
tions with parallel branched subscribers’ jacks.” C. D. ABEL. (Siemens and 
Halske, Actien Gesellschaft, Germany.) September 16th. (Complete.) 


18,530. “Improvements in electric dynamos and motors.“ W. R. V. 
MARSHALL. September 17th. 


18,531. “Improvements in electric dynamos and motors." W. R. V. 
MARSHALL. September 17th. 


18,540, An improvement in enclosed arc lamps." E. H. Jounson and E. 8. 
BovrHwELL. September 17th. l 


. 18,645. "Improved mode of attaching glass shades to electric light and the 
like fittings." J. A. ELLIS. September 17th. i 


18,564. “Improvements in manholes and covers used in connection with 
electric cables and mains.” T.H. FinTH. September 17th. 


18,569. ‘Improvements in incandescence electric lamps.” J. R. QUAIN. 
Seprember 17th, 


18,576. “An improved alternating current electric motor.” J. Busn and 
M. T. Mewpay. September 17th. 


18,577. “An improved push button controlled electric lift." J. Busa and 
M. T. Mepway. September 17th. 


18,578. An electric controlling governor for the prevention of marine 


engines racing in a storm or heavy sea." J. Busu and M. T. MEvwaxv. Sep- 
tember 17th. 


18,579. An alternating current brake for electric motors.“ J. Bush and 
M. T. Mepway. September 17th. 


18,597. “Improvements in clectric regulating apparatus." THE GENERAL 
ELECTRIC COMPANY OF NEW York. (J. A. Foote, United States.) September 
17th. (Complete.) 


18,598. ‘Improvements in alternating current clectric meter.“ THe BRITISH 
THomson-Hovuston Company, LIMITED. (E. Thomson, United States.) Sep- 
tember 17th. 


18,600. “Improvements in the treatment or manufacture of paper, applic- 
able for use in electric insulation.“ J. B. TAYLER. September 17th. 


18,610. ‘‘Improvements relating to electric telegraphy.” A. MUIRHEAD. 
September 17th. 


18,622, “Improvements in electric clocks." A. E.Conrapy. September 18th. 


18,626. “Improvements in trolleys for electric cars and the like.“ J. LINK- : 


LETER. September 18th. 


18,645. ‘Improvements in or applicable to pendants for incandescent 
electric lamps.” W. R. LAIbLAw and G. H. ScHoLEs. September 18th. 


18,652. Improved means applicable for use in breaking electric arcs.” 
T. von ZwEIGBERGK. September 18th. 


18,658. Improved insulator for electric wires.’ J. E. SHARE. (Date 
applied for under Patents, &c., Act, 1883, Section 103, May 17th, 1901, being 
date of application in United States.) September 18th. 


18,682. '*An improved electro-magnetic motor." D. PERRÉT. September 18th. 


18,691. ‘Improvements in and relating to electric switches." A. D. SMITH, 
September 19th. 


18,732. “Improvements in contacts for electric glow lamps." ELECTRIC 
LiouriNG Boards, LixiTED. (A. Lefebre, France.) September 19th. 


18,748. ‘ Improvements in electric wires or conductora applicable for use in 
electric railway or tramway systems, and in trolley or like current collectors 
therefor.” G. ALLAN. September 19th. 


18,787. A new or improved electrical hauling eppäratus, applicable also to 
other purposes." T, GREENSMITH, M. B. WILD, and F. Kipp, September 20th. 
(Complete.) 


18,795. “Improvements in electrio lighting by low frequency currents.” THE 
British THomson-Hovuston COMPANY, Limitep, (W. C. Fisch, United States.) 
September 20th. (Complete.) 


18,814. Improvements in connection with the electrical actuation of toys.“ 
W. Dunn. September 20th. (Complete.) | 


18,880 Automatic electric fire-alarm.” W. J. BnEwsTEB. September 20th. 
 (Complete.) 


18,9981. “Improvements in electric telegraphs for use on board ships, and for 
other purposes." EvzRsHED & VioNOLES, LIMITED, and 8. EvEmeHED. Sep- 
tember 20th. 


18,870. Improvements in and relating to olestrio tramways and the 1 ke." 
A. N. CoxwxTT. Sep ember zist. (Complete) | 


13,826. c ie aaa in and relating to switches.“  8,Z. Dr FERRANTI. 
September 20th, - 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesers. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps), 


1888. 


24,782. ‘‘Anew or Improved method of and means for carrying and connecting 
strikers to motor vehicles for meohanieally operating electric switobes." W. Kings- 
land. Dated December 13th, 1899. Electric railways and tramways with 
mechanically-operated switches. The strikers for operating the switches are 
mounted so as to be maintained in proper relation to them. In one form the 
striker is mounted on the axle of a sinall auxiliary wheel having longitudinal 
play in its bearings which sre spring mounted in horn plates of a frame attached 
to the vehicle. In another it is shown mounted on one of the ordinary wheels, 
Springs allow some pivotal play, or a pin and slot guide may hold is rigidly in 
the direction of travel. 5 claims. 


24,805. ''improvements in appliances for reversing the current in continuous 
Current dybamos." Siemens Bros. & Co. Dated December 18th, 1899. Sparking 
preventing, field magnets. For the purpose of reversing the currents in the 
armatures of continuous-current machines at the moment of commutation, 
special bipolar electro-magnets are inserted in the spaces betwegn the limbs of 
the field magnets. The reversing magnets are excited either by the armature 
current or by a separate current more or less proportional thereto; their narrow 
poles are directed towards the armature, and have their distance apart deter- 
mined by the number of grooves in the armature and the description of winding 
employed. The cores of the reversinz-magnets may be constructed of laminated 
iron, and provided with short circuited windings for deadening the magnetic 
oscillations caused bs the reversal of the currents. To reduce the additional 
flux through the armature windings, the poles of the reversing magnets may be 
set obliquely to the axis of the armature. 3 claims. 


24,824. ''Improvemsnts In electric incandescent lamps.” C. Howard. Dated 
December 13th, 1699. A bulb is made with a long neck which may be divided, 
and fused together again after a new filament has been cemented to the long 
leading-in wires. The neck is mude with two oppositely situated round or 
other recesses to receive small metal cups. A bayonet or other cap fits against 
a shoulder on the neck, and has small holes corresponding in position to the 
small metal cups to receive melted solder or other material which is applied so 
as to fill up the cups and project through the holes in the cap. The oap is thus 
secured without cement, and can be removed if desired. 8 claims. 


24,832. An improved method of making commutators for electrioal machin:s."’ 
F. Kaetforle. Dated December 13th, 18%. In making commutators, the strips or 
bars and their insulating plates are forced together radially by means of two or 
more taper-bored rings of diminishing diameter which are, pressed on to the 
commutator in succession. When the last ring has been driven on and the 
parts secured together, the surface of the commututor is turned down inside the 
ring, and the loosened ring is then removed. 1 claim. 


24,879. ‘‘ improvements In or relating to electrical conductors." W. H. isher- 
wood. Dated December lith, 1899. Armoured conductors are formed in 
sections by placing the conductor on insulating supports in a metal tube, and 
filling the tube with insulating material. A mixtuce of finely divided paper 
and shellac, moistened with methylated spirit, &c., may be forced in as a plastic 
composition. The sections are jointed together either by facing the ends of the 
conductor, or by placing a slecve over the bared ends of the conductors, the 
sleeve containing a plastic composition, and drawing the ends of the section 
together by a screw sleeve. 4 claims, 


24,887. ‘‘ improvement relating to electric aro lamps." T. J. Dighy. Dated 
December 14th, 18%. Arc lamps for stage lighting or other purposes. Variation 
in the amount of light emitted to a projecting lens or retlector is effected by 
moving one electrode out of line with the other, independently of their ordi- 
nary longitudinal feed, which may be automatic, 1 claim. 


24,940. ''improvements In auto-motor trolleys for electrically-driven vehlelos." 
L. Lombard-Gerin. Dated December 15th, 1899. Relates to a self-propelled 
trolley collector for electrically-driven vehicles. The collecting wheels run on 
the feed and return conductors, and gre driven by friction gearing from a motor 
which is suspended by pivoted links and springs from their axle. The trolley 
is connected by a universal joint and flexible cable to the vehicle, and the 
trolley motor is driven by a triphase current generated at the vehicle motor. 
In a modification for use with a triphase-current system, a third collectin 
wheel is mountcd on springs on the trolley, to run under a third conductor, an 
the main current then serves to drive the trolley motor. Magnetic brake-shoes, 
excited from the main vehicle, are provided for the motor. 4 claims. 


24,842. ‘‘ improvements In electric brakes.” E. M. Tingley. Dated December 
15th, 1899. Relates to electric brakes for rotating shafts, more particularly 
those of polyphase- current motors, wherein means such as springs are provided 
for automatically applying the brakes until they are withdrawn by two or more 


electro-magnets acting in line with one another, and energised by polyphase 
currents. B claims. 


24,956. '' Rotary EE apparatus for uniformiy loaded phase 
ourrent systems.” Siemens Bros. & Co. Dated December 15th, 1899. Energy 
meters for equally loaded three-phase alternating current systems. Work dope 
is measured in a meter having a rotary tield produced by three pairs of coils on 
a laminated iron pole ring. One pair is in one supply main. Another pair ig 
connected in series with an inductancé coil, between that main and either of 
the other two mains, so that the current in it is nearly in quadrature with the 
pressure applied to it. The other two coils are wound parallel with the main 
current coils, and have their circuits closed either directly or through resist- 
ances: the resistances, or the inductance, are adjusted so that the resultant 
magnetic field due to the coils lags approximately 80° behind the main current 
in the coils when the load is non-inductive. The coils may be dispensed with, 
a large non-inductive resistance being connected in parallel with the main coils. 
A condenser may be substituted for the inductance. 1 claim. 


24,960. ''A method of producing electrodes for eleotrio accumulators.” C. 
Lucknow. Dated December 15th, 1899. Consists in “forming” in extremely 
dilute &queous solutions of the hydrates of the alkaline or alkaline earthy 
metals. The plates or electrodes before treatment in this solution are grooved, 
roughened, or the like on the surface. The spongy lead plates which are 


formed by this treatment are lixiviated with water and pressed between rubber 
rollers. 1 claim. 


24,868. "''Prooess for the production of thermo-electric batteries.” B. Jonas. 
Dated December 16th, 1899. The battery consists of a support of porcelain ot 
other insulating material formed with a helical thread upon it, and having 
deposited between the threads and on opposite sides of the support two layers 
of different metals, the ends of which overlap or abut and form a joint. 
number of elemeuts, such as are described above, are arranged so that they 
can be heated on one side and cooled on the other. 1 claim. 


28,032. 8 In elootrio driving meohaniems for geared machines 
Generally. F. 8. Carter. Dated December 18th, 1899. Relates to electric 
riving mechanism for geared machines generally, e.g., cranes, windio 
machinery, hoists, calenders, printing machines, tramoars, and the like, an 
consists essentially in constructing either the fleld magnets or the armature of 
the motor as part of the gearing, thereby reducing the number of parts. In the 
application of the invention to a crane, hoist, or winding machine the barrel or 
winding drum forms also the yoke of the field magnets of the motor, the poles 
being either formed integral therewith or secured there o; it is supported b7 
means of hollow shafts in bearings on the framework. The armature, whic 
may be of ordinary construction, runs in bearings in the hollow shafts an trans- 
mits a reduced motion to the drum through a pinion, spur wheel, intermediate 

shaft, pinion and spur wheel. 8 claims, 


26,282. “‘Improvemente In esrihing devices amd safety usse for eleotricsl 
olrouits." J. $teale. Dated November züth, 1899. Relates to apparatus for 
connecting a olrcuít to earth, should an abnormal current arise. 4 claims 
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OVERHEAD WIRES. 


THE question of overhead distribution of clectricity has 
become so important that every effort should be made to 
promote such an alteration in the law as will remove all 
restrictions from its employment, except such prudent regula- 
tions as the safety and convenience of the public may render 
necessary. 

To understand the actual position of the matter, it will be 
well to consider the present state of the law and in what 
respects modifications are desirable. . 

Many years ago, before the Electric Lighting Acts were 
passed, the Wandsworth Board of Works contested their 
right of interference with the overhead wires of the United 
Telephone Company, Limited, and it was then held (Sec. 13, 
Q.B.D., 904) that local authorities had no more power to 
interfere with overhead wires crossing the streets than was 
possessed by ordinary members of the public. 

The Electric Lighting Act of 1882 did not alter the 
position, but under Sec. 4 of the amended Act of 1888, and 
its half-dozen Sub-Secs., it was provided that the Board of 
Trade should have power to interfere, the salient restrictions 
subjecting persons owning or using, or entitled to use, such 
clectric line or work to such regulations for the protection 
of the public safety, and of the electric lines and works of 
the Postmaster-General or others used for telegraphig pur- 
poses as the Board of Trade may prescribe. There is a 
special power to the Postmaster-(teneral also to subject the 
owners or users of such lines to regulations made by him, 
with prohibition of supply of electricity in case of default, 
besides a penalty not exceeding £20 for every such offence. 

The jurisdiction is thoroughly comprehensive, as it covers 
every street, square, court or alley, highway, lane, road, 
thoroughfare or public passage, or place whatever. The 
regulations provide for the height of the overhead wires, tle 
angle of crossing strects, the length of spans, &c. 

All private individuals can prevent wires passing over 
their property, even though not attached io anything 
upon ib. 

Under the 14th Section of the Electric Lighting Act, 
1882, undertakers under a provisional order caunot place 
any electric line above ground, along, over or across any 
street “ without the express consent of the local authority.“ 
This clause of the Act appears to limit the powers of 
undertakers, and does not interfere with the action of others, 
but under the Public Health Amendment Act, 1900, 
Part IL, and the London Overhead Wires Act, 1891, the 
rest of the public are got into the net by powers to make 
bye-laws, subject to confirmation by the Board of Trade, 
with respect to overhead wires and their accessories 20, laid 
by undertakers under the Electric Lighting Acts. 

In spite of all these legal enactments, overhead wires have 
been employed for electricity supply for many years in a 
large number of towns, and in one case, viz., Romford, a 
number of public houses, shops, &c., are supplied in this way 


578 THE ELECTRICAL REVIEW. [Vol. 40. No. 1,246, Ocroper 11, 1901. 


from the private installation at Messrs. Ind, Coope and 
Co. 's brewery, notwithstanding the fact of the local 
authority possessing a provisional order to supply the 
district. 

The other towns supplied without statutory powers (in 
many cases both by overhead and underground wires), 
include the following places in England, Ireland, Scotland 
and Wales, viz., Holloway and Hampstead in London, 
Baslow, Bilston, Buckingham, Chagford, Corbridge, Crook, 
Kast Grinstead, Falmouth, Fladbury, Keynsham, Kingswood, 
Lynmouth, Northallerton, Rottingdean, Saltburn, Thetford, 
Wantage, Wickwar, Carlow, Larne, Macroom, Mevagissey, 
Milford, Cults, Fort William, Shillingford, Treeton, Rhondda, 
Porthcawl, Maerdy, Carnarvon, Dolgelly, Limavady and 
Gorseinon. | 

Private enterprise, free from the obligations of provisional 
orders or the interference of the local authorities, provides 
all these towns with the advantages of electrical energy suc- 
cessfully, and probably they would have been deprived of 
the boon to this day had it been necessary to obtain 
statutory powers in face of the obstruction of gas-ridden 
Councils, who can, and do, prevent the introduction of 
electric light and power by refusing consent, or taking the 
powers themselves and not working them. 

The action of those local authorities who have 


not prevented that which the public evidently 
desired, compares favourably with the course adopted 
by the Urban District of  Finchley—referred to by 
our correspondent “Overhead” in our last issue. The 
Council may be acting under some local power in eutting 
wires and preventing their ratepayers from enjoying 
the supply of electricity they desire (although we are not 
aware of any common law that would give it to 


them); but the wisdom of the course they have 


adopted may well be questioned, especially in the 
face of their refusal to allow the grant of a pro- 
visional order to the companies that have applied for 
their consent. Finchley might long since have possessed 
the advantages of an electric supply if the local authority 
had welcomed private enterprise instead of hankering after 
municipal trading in electric tramways, electric light and 
power within the ring fence of their district. Modern 
developments should have taught them that the only prac- 
tical means of securing to the public all these advantages on 
cheap terms is by the supply of large areas under one great 
organisation. This was admitted by the five local authori- 
ties wlio combined in the unsuccessful effort to promote the 
East Middlesex Bill, which was deservedly rejected by the 
ratepayers, who objected to municipal trading at their risk 
in competition with private enterprise prepared to give them 
all they required on better terms, and without speculating 
with the ratepayers money. The Finchley Council were no 
parties to this scheme, but endeavoured, without success, to 
obtain tramway powers, and appear now to contemplate 
undertaking a local electric scheme, which, as an isolated 
undertaking, would probably prove to be a heavy burden on 
the rates for many years. | | 

The experience of some municipal undertakings of 
the kind iu the United Kingdom should be sufficient to warn 
local autliorities— especially of small scattered districts—to 
avoid such rash and needless speculations. 

The comprehensive plan of electrical distribution, which 
is about to be carried out under the Power Acts passed in 
the lust two Sessions of Parliament, will sccure to the 
public a supply of electricity on terms which cannot be 
obtained by small local undertakings, and to work these 
schemes to the greatest advantage, it is essential that over- 
head wires shall be authorised. It has been demonstrated 
in the United States, Canada, Germany, Italy, Switzerland, 
not to speak of the smaller undertakings in the United 
Kingdom, that there is no practical difficulty or danger in 
carrying out the system, and it is most important that 
Parliament should take the matter promptly and earnestly 
in hand, and give to the electric supply industry the 
facilities necessary for placing our country in the foremost 
position, aud so remove the stigma of Great Britain being 
in this matter behind the rest of the world. e 


Highly 
, Buperheated Steam. r 


Mn. R. LENKE presented a paper to the 
ecent Glasgow Engineering Congress, in 
which he dealt with the conditions to be met when using 
highly superheated steam in engines. He says all engines 
should use superheat to some degree. The degree depends 


on the construction of the engine. The economy is go. 


great that every effort is worth making. By high superheat 
is meant a temperature of 660° to 700° F., and to meet this 
special design is essential in regard to the uniform distri- 
bution of cylinder metal, the avoidance of gunmetal which 
becomes brittle, and of copper which loses nearly half its 
strength. Care must be taken, for the expansion of pipes is 
great—nearly 4% inches per 100 feet at 700? F. Glands 
and stuffing must be as far from the cylinder as possible, 
Neck bushes must be easy fits. Valves with ribs or 


irregular sections, as Corliss valves, are unsuitable 


beyond about 480°. Large slide valves are inadmissible, 
even with slight superheat, but piston valves have 
proved most suitable; they must be easy fits, and must 
not be ribbed inside their working length, but beyond it, to 
carry the rod boss, or they will become polygonal. Valves 
and ports may be fairly small, for superheated steam will 
travel 30 to 40 per cent. faster than saturated steam. By. 


the use of superheated steam, simple engines may take the 


place of compounds. It has been suggested previously in 
our columns that cylinder condensation practically alone 
causes one engine to differ from another in economy. 
Superheat should equalise all types, and would undoubtedly 
enable any traction station to use small simple engines in 
place of large compound engines, which are so eminently 
unsuited to a poor load factor. 


Small engines become nearly as economical as large engines. 
Thus an 80 H.P. compound condensing engine uses 10°45 Ibs. 
of steam, while oneof 1,000 n.r. uses 9 Ibs. per I. H. P.-hr. Single 
cylinder engines ordinarily using 19 to 25 lbs. of steam at. 
90—100 lbs. pressure, will use 134—125 Ibs. of superheated 
steam. Tests are claimed that have shown as low as 8:5 lbs. 
of steam per 1. H. P.-br. for compound condensing engines at 
140 lbs. pressure only. As high superheat will save 30 to 
40 per cent. of steam, boilers may be 30 per cent. smaller to 
pay for the superheater, and the engine may also be simpler. 
Needless to say, special oil is necessary. Generally with 
suitable design, there need be no fear of high superheat. 


OvR contemporary, the Amerian. 
Machinist, is angry with us because we 
pointed out that while pushing American trade in Europe to 


No Criticism 
Allowed. 


the best of its ability, it at the same time loudly pro- 
claimed that the United States could very well do without. 


European trade. It is so angry that it goes off on a fresh 


= scent altogether, and having imputed to us something we 


never said, proceeds to call us silly for saying it. The 


^ correctness of our original criticism, however, stands good, 


for in this very angry current number of our contemporary 
the most prominent question is that of securing European 
trade. We wonder why it is that, holding the opinion that 
they have full right to shout the most extravagant laudation 
of their own products, they become so very cross at the very 
slightest criticism? Many American products are truly 
excellent; many others are the vericst trash. Yet not a 
breath of criticism can be levelled against a single American 
product without subjecting the critic to the utmost abuse as 
silly, ignorant, prejudiced, and so on. Englishmen are un- 
sparing critics of themselves. Our habit of criticising our 
own products is taken by Americans as proof that our pro- 
ducts are hopelessly bad, and some American firms are 
foolish enough to act on their belief by sending very faulty 
stuff over here for the consumption of the poor ignorant 
Britisher. Having sent it over they decline to admit that any- 
thing can be wrong in material, work, or packing. Indeed, 
we verily believe that if a complaint were made that an 
engine had arrived minus a 20-ton fly-wheel, the maker 
would write back, * look through the packing case again!“ 


No advantage appears. 
to be gained by carrying the boiler pressure beyond 160.bs. 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


| XII. 
Messrs. BiCHARDSONS, WESTGARTH & Co., LIMITED. 


Messrs. Richardsons, Westgarth & Co., Limited, of Hartle- 
pool, Middlesbrough, and Sunderland, who are the largest 
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STEAM DYNAMO or 300 Kw. OUTPUT. 


firm of marine engine builders in the world, having an annual 
output of 100,000 H. P., and employing 3,500 men on this 
work alone, have a very extensive exhibit of their manu- 
factures, including 'examples of marine 
engine and boiler making, land engines, 
marine and land engine auxiliaries, and 
electrical machinery by Messrs. Brown, 
Boveri & Co., of Baden, of whom they 
are the sole representatives in Great 
Britain. 

The most striking exhibit is a com- 
pound inverted direct-acting condensing 
engine of 600 r.H.P. (maximum) direct 
coupled to a direct-current dynamo of 
300 kw. The engine and dynamo are 
bolted to and rigidly connected together 
by a strong cast-iron entablature of box 
section, which also supports an outer 
bearing for the dynamo shaft of the 
gelf-aligning, ring-lubricated type. 

The cylinders are 16 in. and 31 in. 
in diameter, with 24-in. stroke, designed 
for à working pressure of 160 lbs. per 
eq. in., and full power is developed at 
150 revolutions per minute. The engine 
is primarily designed for long and con- 
tinuous work under a heavy load. The 
simplicity of design, the fewness of the 
working parts, the large bearing surfaces 
and high steam efficiency, are among 
its special features. It is fitted with 
Weighton & Morison’s patent slide 
valves, driven hy one eccentric and?one 
valve spindle. 

The governor is of the Wilson-Hartnell: inverted type, 
actuated by bevel wheels on the crankshaft ; it controls a 
throttle valve of the equilibrium piston valve type. 

The stop valve is at the front of the engine, and the high- 
pressure cylinder is surrounded by a jacket which also serves 
88a steam and water separator, having vanes of a special 
design cast in it for this purpose, | 
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tinuous run of six hours at full load. 


The slide valves are of the common D type, the high pressure 
single and the low pressure double ported, the high-pressure 
valve taking steam on the inside, They are placed on a 
common casing, back to back, and though free to move on 
the valve spindle to and from their faces and each other, they 
are flexibly connected by an endless fibrous packing ring 
placed in an annular conical space, to the inside of which 
high-pressure steam is admitted. 

The purpose of this ring is to keep the 
. high-pressure valve close up to its face; 

the size of the ring is determined by the 

force necessary to counter-balance the 
| pressure of steam tending to move the 
high-pressure valve away from the face, 
and to ensure that there shall be no 
steam leakage past either of the valve 
faces, ! 
The main bearings are fitted with 
loose cast-iron bushes, lined with white 
metal. The crank-pin bushes are also 
of cast-iron lined with white metal. 

The piston and connecting rods, valve 
spindle eccentric rod, and crankshaft are 
all forged from ingot steel. 

The engine and dynamo shaft are 
formed separately, and are provided with 
flanges of ample size, between which a 
massive fly-wheel is fixed, the method of 
attachment being such that, in over- 
hauling, the fly-wheel may be coupled 
to or detached from either the engine or 
dynamo, or both, with a minimum of 
labour. 

The piston rods and valve spindle 
stuffing‘, boxes · are packed with the 
United Kingdom self-adjusting, anti- 
friction metallic packing. 

The dynamo is rated at a normal out- 
put of 300 xw. = 1,250 amperes at 
240 volts at a speed of 150 revolutions per minute. 

It is over-compounded 5 per cent. ‘at full load, and will 
work continuously at this output without sparking. It is 


s | 


Messrs. Richanpsons, WESTGARTH & Co.'s Stann. 


capable of working with an overload"of 20 per cent. for a 
period of one hour: without ‘injurious heating, and will sus- 
tain a momentary overload of 50"per cent. without flashing. 
It is so designed that the temperature of the ‘armature con- 
ductors, core, or magnet windings will not rise more 
than 40? Centigrade above the surrounding air after a con- 
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FEED WATER HEATER. 


There are 10 inwardly projecting poles, placed equidis- 
tantly round the armature and separately bolted to the 
magnet frame. The magnet 
windings consist of coils wound 
on separate formers; the 
series and shunt windings are 
wonnd as distinct coils and set 
side by side, with an insulat- 
ing layer between them, the 
series coils occupying the end 
of the pole next the armature, 

The armature core is com- 
posed of annealed iron plates, 
insulated from one another 
and carried on a cast-iron 
spider, a number of air ducts 
being left between the plates 
of the core to ensure ample 
ventilation. It is barrel- 
wound on the drum principle, 
and the winding on the fly- 
wheel side is carried on and 
protected by a cast-iron shield. 

The commutator bars are 
insulated from one another by 
mica shcets, and are built on 
separate sleeves which are 
securely fixed to the armature 
spindle. The connections bc- 
twcen the commutator sections 
and the armature conductors 
are made flexible so as to pre- 
vent all danger of breaking 
from vibration, &c. 

The brushes are of carbon 
of ampie area, and the holders 
are of simple design und 
easily acccssible, each holder 
havi z a separate tension adjustment. 
< Tle special advantages claimed for this m: cliue pre its 


WEISS COUNTER-CURRENT CONDENSING PLANT. 


high efficiency, reliability, medium spced, low cost of up- 
keep and sparkless running at all loads, and it is specially 
suitable for power work in factories, shipyards, &c. 

Another exhibit is one of Morison’s radial evaporators, 
which have now been fitted in over 2,000 steamships. This 
is an apparatus for evaporating sea water by means of 
boiler steam, which is admitted to the interior of several 
coils of copper pipe placed within a cast-iron casing con- 
taining sea water. 

The coils might be swung out for examination or scaling 
on the removal of one nut, and they are strong, simple, and 
efficient in working. 

There is also exhibited a Morison’s winch condenser. 
This is an apparatus for condensing the exhaust steam from 
auxiliary machinery on steamships, and the circulating 
water is admitted to the inside of a series of coils of copper 
pipe, and the exhaust steam is brought into the interior 
space which is surrounded by the coils containing cold water. 
It is stated that the efficiency of this arrangement of cooling 
surface has been found by direct experiment to be fully 
100 per cent. greater than with straight tubes. 

_ This condenser is not intended to create a vacuum, and 
the condensed steam is drained by gravitation to the feed 
tank or hot well. 

Another product of this firm is Morison’s surface feed 
heater, oil separator, and air extractor. This is an appa- 
ratus for heating the feed water for boilers, freeing it from 
oil or grease and at the same time extracting and auto- 
matically discharging the air contained therein, thereby 
prolonging the life and increasing the efficiency of boilers 
and improving the vacuum in condensers. 

The nature of the design of this heater provides the maxi- 
mum difference of temperature between the heating surface of 
the copper coils and the feed water, and the steam and water 
joints are unaffected by expansion and contraction of the 
coils. It will heat the feed water between the feed pumps 
and the boiler from 250 to 300° F., and it will separate oil 
from feed water that has already passed through a filter. 
Its capabilities as a grease separator are well shown by 
samples of separated oil exhibited. It is made in varying 
sizes suitable for engines of from 500 to 5,000 I. H. P., and is 
in use in his Majesty’s Navy, the mercantile marine, and 
electric power stations. 

Messrs. Richardsons also exhibit a showcase illustrating 
the manufacture of propeller shafts from Lockfast iron. 


Monisows MARINE EVAPORATOR. 


There is a pile of ordinary scrap iron alongside of a pile 


of Lockfast iron us they are prepared aud ready for 
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furnacing, and a comparison of the two enforces a conviction 
of the manifold advantages possessed by the latter method of 


manufacture. 
When it is remembered that there are upwards of 230 


steamship casualties per annum arising from broken pro- 
peller shafts, the need of an improved process of manu- 
facture is apparent, and this Messrs. Richardsons, Westgarth 
and Co. claim to have attained in their Lockfast process. 

Only the best brands of pure iron having a well-established 
reputation for general excellence are nsed in the manufacture 
of Lockfast iron, and a pile of it ready for furnacing 
possesses the following advantages :—The iron is of uniform 
section, and the regular channels provide for the free circula- 
tion of heating gases. The iron is uniformly heated, being 
of equal thickness, and it is also reliably welded. The 
ridges in each layer penetrate the adjacent layers, and form 
interlocking welds, thus minimising the danger of lamination. 
The layers break joint, the channels promote the free dis- 
charge of slag, and the grain of the iron is maintained in one 
direction along the finished shaft, thereby producing maxi- 
mum strength. . 

The makers have such confidence in shafts made by their 
process that if a Lockfast shaft, as made and recommended 
by them, fails through bad material or faulty workmanship 
within two years from date of delivery, they will supply 
another shaft at Hartlepool free of cost. Lockfast" shafts 
are now in use by the leading steamship lines throughout 
the world; the consideration of their adoption might well 
repay the manufacturers of large dynamos. 

There is also exhibited the Geddes pulsator water drainer. 
It is designed on the automatic float principle, with an open 
copper float, so that all danger of bursts or leaks is avoided. 


It is largely in use in the mercantile marine and for land 


engines, and is made in three sizes, 

An Edwards three-throw air pump is also exhibited, 
direct driven by a three-phase motor, at 200 revolutions a 
minute. The pumps are 9} in. diameter x 114 in. stroke, 
and the set is capable of dealing with about 18,000 lbs. of 
steam per hour, condensed in a surface condenser. 

A well-finished model of the new type of Blake vertical 
boiler is shown. Its advantages are apparent, in that stay 
tubes and solid stays are not required, both tube plates being 
circular in form, and therefore self-supporting. The heating 
surface is also better distributed in the water space than in 
the older types, and better facilities for scaling are afforded. 
This boiler is manufactured in a range of sizes from 4 ft. 
diameter x 9 ft. high, up to 8 ft. x 16 ft. 6 in. high for 
pressures up to 160 lbs. 

Some excellent photographs of large engines and boilers 
made by the firm are shown. 

In connection with large blowing engines for blast 
furnaces is shown Westgarth’s patent pneumatically 
cushioned air valve, which is specially suitable for running 
at a high speed or for blowing high pressures. 

A sectional drawing of a Weiss counter-current condensing 
plant is exhibited, for the manufacture of which the com- 
pany are the sole licensees for Great Britain. The advan- 
tages of this type of condenser are its great reliability owing 
to the simplicity of its construction, and its positive regula- 
tion of the amount of the condensing water, so that if from 
any cause the vacuum is reduced, there is not a corresponding 
diminution in the supply of condensing water, as is the case in 
other types of condensers where the pumps simply abstract 
the water from the condenser, it being drawn in by the 
vacuum. | 


It is said that this apparatus uses less condensing water, 


that the hot-well is hotter than with any other con- 
denser, and that it is the only condenser that can use hot 
condensing water. These qualities make it peculiarly 
adapted for use with fluctuating loads, in central condensing 
plants, and in situations where water is scarce or warm 
(125° to 140° F. not being prohibitive), or where water has 
to be artificially cooled, as the size of the cooling apparatus 
A with the Weiss condenser will be proportionally 
small, : 

In addition to the large dynamo already described, there 
are also shown other electrical exhibits, all of Messrs. Brown, 
Boveri & Co.’s manufacture. 

One of.these is their standard. open type continuous- 
current, dynamo or motor, shunt wound, with four polcs. 


As a dynamo, with an output of 20 Kw. at 1,000 revolu- 
tions, it generates 87 amperes at 230 volts, and 30 B. H. P. 
is absorbed. As a motor absorbing 20 Kw., and receiving 
91 amperes at 220 volts, it gives out 25 B.H.P. at 830 
revolutions, 

There is also a series-wound enclosed ventilated motor 
designed for use on cranes, hoists, &c., for a pressure of 220 
volts, output 20 B. H.. at 550 revolutions. The output is 
rated by the load which the motor will carry for one hour 
continuously, with a temperature rise of 70° F., and it 
would, of course, be rated lower for continuous working. 

Its advantages are low speed, large overload capacity, and 
high efficiency and reliability. 

Next this is exhibited a continuous-current controller, 
designed for regulating the speed, and reversing the direction 
of running of continuous-current motors, when such are 
used for cranes, hoists and similar work. It combines a 
reversing switch, regulating resistance (with a magnetic 
blow-out to extinguish the arc formed on opening the circuit) 
and a short-circuiting switch which closes the circuit of the 
motor on itself, thus causing it to act as a dynamo, and 
bringing it to rest immediately. It has only one operating 
handle, and no separate resistance boxer, and is designed to 
give 50 per cent. speed regulation. 

There is also shown a three-phese motor, with an output 
of 15 B. H. P. at 800 revolutions per minute, 200 volts, 40 
cycles per second. Such motors have no commutator, are 
of simple construction, are easily repaired, and require 
practically no upkeep. When wound for high and 
dangerous pressures, the starting resistances, being inserted 
in the secondary windings, have no conncction with the 
high pressure supply. The pressure on the starting resist- 
ance at the moment of starting, will be about 150 volts, 
and will be ni? when the motor is working at full load. 

Next to the three-phase motor is shown a three-phase 
controller for crane, hoiste, &c. This ccmbines a reversing 
8witch which opens, closes and reverses the connection from 
the mains to the stator of the motor, and a sub-divided 
three branch resistance which is connected to the slip rings 
of the rotor. It has only one operating handle. A similar 
controller was recently illustrated in connection with our 
articles on electric cranes. 

There is also shown a small single-phase alternating cur- 
rent motor, having an output of 4 H.P. at 1,500 revolutions per 
minute, 110 volts, 50 cycles per second. This is a machine 
designed for use on the lighting circuits of towns supplied 
on the alternating current system. 

Such machines are intended to be started light, usually 
with the belt running on the loose pulley on the countershaft, 
the os being applied after the motor has attained its full 
speed. 

Our view of the stand will serve to indicate the large 
variety of apparatus exhibited by the company and briefly 


touched upon above. 


THE TRADES UNION CONGRESS. 


In a leading article which was published in this REVIEW on 
August 16th in the present year, after drawing attention to 
certain important decisions in the House of Lords relating 
to trades unions, we raid, * We shall be surprised if the 
unions do not ask for legislative interference with there 
drastic decisions." To judge from the reports of procced- 
ings at the recent Congress, it would seem that in the 
opinion of the delegates, the Parliamentary Committee, and 
last, but, not least, the standing counsel to the Congress, 
nothing short of legislation will enable the unions to recover 
from the blow dealt to them by the House of Lords. | 
We cannot do better than quote one or two passages from 
the written opinion of Mr. Edmund Browne, barrister-at- 
law, which was read out to the meeting held at Swansea on 
September 2nd :—“ The position of trades unions created by 
the judgment in the Taff Vale case is very serious. In my 
opinion the funds of unregistered unions are equally liable 
with registered unions for damages caused by the illegal acts 
of persons acting as agents for and on bebalf of those 
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bodies . . . The seriousness of the judgment in the Taff 


Vale Railway case is because of the position of the law . 


relating to picketing, as laid down in the case of Lyons v. 
Wilkins. Under the judgment there, it will be exceedingly 
difficult to conduct a strike with any degree of success with- 
out doing illegal acts. The consequence of these acts, if 
done, in the words of Lord Macnaghten, by persons who, 
from their position, might be taken fairly to represent that 
body, will be to render the funds of the society liable for the 
damage occasioned by such illegal acts.” He then recom- 
mends that in the first case, where an injunction is sought 
to restrain picketing, the case should be carried, by authority 
of the Congress, to the House of Lords, in order to see how 
far the coercive methods of the unions can be carried on 
upon the old lines. 

The prospects thus held out by their standing counsel are, 
from the point of view of militant trades unionists, dismal 
in the extreme. Their standard weapon of offence—the 
strike—has been examined and found wanting; to what 
measures, in their extremity, are the representatives of labour 
now compelled to have recourse? In the first place, it is 
urged that the union rules must be remodelled in order to 
ear-mark a portion of the funds in such a way that it cannot 
be attached in any legal proceedings, and a suggestion 
to this effect was recently put forward at a meeting of the 

" Amalgamated Society of Railway Servants. Up to the present 
time, one of the chief arguments put forward by the sup- 
porters of trades unionism in support of their immunity has 
been :—“ These funds have been collected for the benefit of 
the aged, the fatherless, and the widow; to render them 
liable to be seized for other purposes would be un- 
just." But, on the other hand, all the funds of the unions 
have always been liable to be drawn upon to supply the 
sincws of war in a protracted strike. Little did the framers 
of this rule think when they drew it up that one day they 
would be hoist with their own petard ! Let us suppose that 
the rules are remodelled in such a way that no part of the 


funds devoted to the ordinary purposes of a trade union are 


available for litigation. This will mean a serious drain upon 
the funds available for the support of a strike, especially if 


actions for damages laid at £20,000 (as in the case of the 


Taff Vale Railway v. the Amalgamated Society of Railway 


Servants) are often brought against the society. To get 


over this difficulty it is suggested that the larger unions shall 
help the smaller in emergencies. It was stated at the 
meeting that this will be necessary, because employers and 
insurance societies have come to a tacit understanding that 
they will only proceed against the smaller unions, who would 
be unable, in the event of defeat, to carry their arguments 
to the House of Lords. Even assuming, however, that ail 
the trades union funds in the country are available for the 
purposes of every dispute, however small, this fact will not 
intimidate the employers, who are anxious to maintain their 
strict rights, nor will it interfere with that impartial 
administration of the law which can always be expected in 
this country from the members of a high-minded and 
incorruptible judiciary. 

One would. imagine, from the contumely which has been 
hurled at the famous House of Lords decision, that the 
new statement of the law has conferred no benefit upon 
the unions themselves. That the judgment in question 
has disclosed the fact that the unions may themselves sue 
in their corporate capacity appears to have been; to a 
great extent, overlooked. On this point the learned 


counsel who advises the Trades Union Congress said, 


in his opinion :—“ The last point referred to me for 
opinion is as to whether or not the unions under 
the judgment have obtained any benefit in the matter 
of being able to sue employers. I think there is a great 
advantage in being able to sue, say, a vindictive employer, 
who might try to break up or otherwise injure a union for 
his benefit. If it can be shown that employers do such an 
act, I should say that a good cause of action lay with the 
union against such an employer.” One cannot fail to see 
that by this means a very important power is conferred upon 
the unions to protect their own interests in a lawful manner. 
At the same time, before setting too much store upon this 
right, they must remember that employers, as well as work- 
men, can combine; that suchen combination was victorious 


in the Engincerg’ strike; and that, assisted by his fel'owa, 
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the employer who wishes to exercise his legal rights need 
have no fear from lack of funds, 

Right-minded persons, who are told for the first time 
that they must not do unlawful acts, and who learn from 
the same source, after a long period of ignorance, that they 
are entitled to sue all who interfere with their property, 
would utter no complaint, but rather give thanks to their 
informer. Not so the trades unions, as represented in the 
Congress. ' Their favourite weapons of offence, the 
strike and the picket, are discredited, the illegality of 
their past methods has been confessed, even through 
the medium of their legal adviser, while the rock upon 
which they found their hopes for the future is a test case of 
picketing, which, even if it shows the particular acts in 
question are within the law, must inevitably cause loss, 
anxiety, and annoyance to some unfortunate employer who 
is made the subject of the experiment. We understand that 
the Blackburn strike, in respect of which an injunction to 
restrain picketing has recently been granted, is to be treated 
as a test case and carried to the House of Lords. We can 
only hope that neither the Law Courts or the Legislature 
will favour any extension of the principle which was 
asserted by the majority of the Law Lords in deciding 
* Allen v. Flood," or sanction forms of coercion which 
were found not to be present in that case. 


ENGLISH AND AMERICAN RAILWAY 
SIGNALLING. 


Bv J. PIGG. 


(Continued from page 540.) 


AN excellent idea of the simplicity of the arrangements is 
obtainable from figs. 14, 15 and 16, which when joined end 
to end in the order given show two complete block circuita, 
with an engine just entered upon the second, and part of the 
blocks leading to and from the first and second sections 
respectively. A is the track battery and B the track relay, 
and their relative position in’the block will be observed. c 
is the battery brought into use by the track relay, B, for 
operating the motor valves of the “home” signal at tbat 


place and the distant signal at the rear block post ; a isthe - 
insulation between adjoining track sections, and F is a x 
simple two-point make or break switch operated by the arm 

of the “home” signal, the effects of which in the two | 
positions oceupied by the arm are shown diagrammatically i 


by the vertical springs. The action of the switch is to close 
the two distant signal circuits when the “home signal ; 
arm is lowered by the action of the track relay, and to open 

them when the arm is at danger. In fig. 14 the track relay 

is energised and the “home” signal is lowered. The 

distant signal, however, is at danger at the first block post, 

and a reference to fig. 15 will show that this is due to the 

opening of that circuit by the switch F at the second block 

post, in consequence of the track relny at that point being 

short circuited by the engine which has just left for the 

third block post. It will be noticed that the “home” 

signal circuit is dependent upon the energising of the track 

relay. The “distant” signal circuit, however, depends 

upon the position of the “home” signals at ita own and 

the rear block posts as well as upon tle position of the track 

relay tongue. It will also be noticed that when the track 

circuit relay is short circuited, the cir: nits operated from it 

are not only broken at the switch F, but are also earthed at 

the battery end. Where unattended points leading to a 
siding occur in a block section, and are operated by the 
train hands as occasion requires, the movement of the switch 
short circuits the track, and in order to prevent vehicles 
standing in the siding from fouling the main line, a certain 
section of the siding is connected with the track circuit, Fo 
that vehicles must be pushed clear of the main line before 
the short circuit of the main line can be taken off. Tho 
track circuit requires only one wire between the block postë, 
and the arrangements are such that there is no danger of a 
false clear signal being given by the wire coming in contact 
with another. 
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It may also be noted how almost everything in the nature 
of a defect tends to the exhibition of the danger signal and 
so ensures safety at the expense of delay. Loss of air 
pressure, accidental short circuit, or defective insulation of 
track rails, a break in the circuit such as might be caused 
by dirty contacts at the switch F, or the relay B, or failure 
of track or relay battery ensures both the home” and the 
corresponding “distant” being promptly put todanger. A 
break in the line wire between block posts puts the “ dis- 
tant" to danger and leaves the “home” unaffected. The 
only points which seem doubtful are defective short circuit, 
when the block is occupied, from sanding or other causes, 
and failure of the insulation between adjoining track cir- 
cuits. The former defect would cause the signals at the 
entrance of the occupied section to be lowered immediately 


* 


Fia. 14. 


whatever the position of the train might be. The effect of 
defective insulation between adjoining sections is more 
obscure, and depends upon other conditions at the time. 
It would seem, however, that one result would certainly be 
the placing of both signals to danger at the rear station. 
The Westinghouse system is an instance of the method of 
Working in which the signals are kept in the line-clear 
position at all times when the section is unoccupied or not 
otherwise blocked. Another system of working is that in 
which signals are kept at danger except when required to 
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be lowered for a train to pass. The Hall“ syste:a in use in 
the United States is one of the latter class, and, moreover, 
it is oue in which the signals are operated by electric 
power. 

The system provides for the operation of “ distant,” 
“ home,” and advanced or starting signals in places where 
it is de irable to draw a train forward for shunting or other 
purposes befure the block ahead is clear of the preceding 
train. Besides this, warning bella are prov'4.l and operated 
at all switches in a section. All signals are operated by 
electric power; the motors being about 4 H. P., for which a 
battery of from 10 to 16 Edison-Lalande cells, type S, is 
required. The motor is attached to the signal above the 
counterweight, which it works by means of a stranded wire 
cable, the other end of which is attached to a drum in gear 
with the armature shaft, so as to effect a reduction of speed 
in the ratio of 25 to 1.. 

Fig. 17 represents the wiring of the motor circuits. 4 is 
the motor, m a magnetic brake acting upon an iron disc, d, 
attached to the armature shaft, and c is a commutator for 
altering the circuits automatically. The commutator is 


driven by a worm and gearing on the drumjshaft. When 
the relay is first energised the commutator is as shown, and 
current passes through the motor, which lowers the arm. As 
the motor runs the commutator changes: the circuits, in 
effect, as if the vertical passed gradually to the opposite end, 
breaking the motor circuit, and passing the current from 
the battery through the brake coils—which are of high 
resistance and take comparatively little current—instead. 
The magnetic brake draws up the motor, and. holds it after 
the signal arm has been lowered. The signal is raised to . 
danger again, when the armature of the relay is released, by 
the counterweight, and the commutator resumes the position 
shown by,the rotation of the armature under the action of 
the counterweight. It will be noticed that in this position 
of the commutator the motor circuit is short circuited as 
long as the relay is not energised. Hence the current gene- 
rated by rotation of the motor armature by the falling 
counterweight acts as a brake and ensures the' signal taking 
its position without undue shock. 


(To be continued.) 


REVIEWS. 


Theoretical Elements of Electrical Engineering. By CHARLES 
Proteus STEINMETZ, New York: Electrical World and 
Engineer, 1901. 

While this"treatise would appear from its title to cover 
the wholé*range.of electrical engineering, only 54 pages out 
of 320 are devoted to continuous currents, the remainder 
being. given to alternating current calculations. 

The book ig divided into two parts, Part I. being on 
General Theory, and Part II. on Special Apparatus. 

In part I., which occupies 119 pages, and which forms a 


good introduction to the theory of alternating currents, the 


* See Railroad Gazette, December 3rd, 1897. 
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author has included many solutions of problems arising out 
of, and illustrating the principles previously discussed, and 
what is more to the point, the problems are so chosen as to 
be of practical interest to manufacturing engineers and to 
designers of electrical machinery. | 

As is Mr. Steinmetz’s custom, his calculations are, 
wherever possible, made by the help of the complex 
variable. To anyone who is conversant with this method 
of calculation the book is consequently attractive, interesting 
and useful, but we think that a full explanation should 
have been given for the reader who is accustomed to 
ordinary algebraic analysis only. Different writers have 
different ways of using the complex variable, and each 
should explain his particular method if he desires his book 
to be rendered intelligible to what we may term the non- 
mathematical reader. lt is difficult to understand why 
Mr. Steinmetz writes the E.M.F. equation for an inductive 
circuit 

ri = JLi = 06 
and someone else writes it 
ri + Li =e. 

The latter form is, to our mind, the better, since 77 is a 
vector, a right angle in advance of i, and the equation is 
capable of a simple physical interpretation. 

In Part II. the chapters of especial interest are those on 
Commutating Machines and Synchronous Converters, and 
these are really very instructive. The former considers 
armature winding, effect of saturation on magnetic distribu- 
tion, effect of slots on magnetic flux, armature reaction, 
compounding, characteristio curves, efficiency and losses, 
commutation, &c., of direct-current generators and motors. 
The latter is the most complete treatment of rotary con- 
verters we have yet seen, and is worthy of a place in a 
treatise which does not pose as being elementary. The re- 
mainder of the book is devoted to induction machines, and 
is more or less a repetition of what the author has already 
given us in his book on “ Alternating Current Phenomena." 
We think, indeed, that Mr. Steinmetz’s book on the“ Ele- 
ments of Electrical Engineering," will be more widely read 
than his “ Alternating Current Phenomena," at any rate, in 
this country, Since it is of more practical value to the 
general electrical engineer. 

It must be remembered that while many are engaged in 
alternating current working, very few are capable of 
digesting its theory up to date, and the writer who wishes 
to accommodate the largest number of readers must be very 
explicit in his statements. We recognise in Mr. Steinmetz 
one of the foremost in the theory of alternating current 
machinery, but he would appear to us to bea little too 
implicit and not sufficiently explicit in his writings. 

Those who can follow Mr. Steinmetz's book, we would 
advise to do so, for it contains much valuable information. 


Original Papers by the late John Hopkinson, D.Sc., F. R. S. 
In two volumes. Edited with a memoir by B. Hopkinson. 
Cambridge: At the University Press. 


These two volumes of the papers of John Hopkinson will 
be read with interesb by all engineers and physicists, and 
will take place among the permanent classics of an engi- 
neer's library. Hopkinson's position was a peculiar one. 
Neither a very great engineer, nor a great inventor, a great 
man of science, nor a great teacher, he was in his own line 
incontestably the most prominent man of .his day. With a 
striking directness of purpose he mastered the most difficult 
and exact science of the time, mathematical dynamics, for 
the purpose of becoming a practical engineer. Most men 
who possess strongly practical minds find it difficult to con- 
centrate themselves for a long time together on the study of 
abstract theory, while few who have once experienced the 
full delights of mathematical physics would willingly serve 
a less exacting mistress. Hopkinson had the power of 
following with unswerving energy a path that he had 
deliberately chosen, and the somewhat narrow limitations of 
the work he has left behind him are those fixed by his own 
purpose. 

The most attractive parts of the work of so strenuous and 
cultivated a mind are likely to be those which were the 
occupation of his leisure rather than the solid work of his 


profession, and this is very much the case in these volumes, 
Of the essays and addresses printed here, we think that most 
readers will be tempted to pass over the records of his work 
on the magnetic properties of iron, the methods of testing 
dynamos, and the residual charges of dielectrics, to read the 
papers on the rupture of iron wires by sudden blows, on the 
stresses in a rotating disc, the rigidity of a moving chain. 
It is somewhat remarkable that the papers dealing with these 
minor problems, incidental to his main work, should be so 
few in number. Most men of varied talents are tempted to 
spend time on the side issues which constantly present them- 
selves to any active and inquiring mind—questions often of 
small importance, but interesting, curious, or even merely 
pretty. Not a few men indeed fritter away all their time, 
and waste considerable abilities on discussions of what are 
often only childish puzzles. Hopkinson not only possessed 
ability of an exceptional kind, but knew how to turn it to 
the best advantage. He obtained his remarkable results by 
sheer concentration of his powers. 

His early and tragic death was a bitter misfortune. Dy 
intellectual gifts and sane judgment, as well as by physical 
energy and an amiable disposition, he was qualified to take 
the highest and most honoured place among English engi- 
neers. He wanted only the sanction of years. We have 
never heard of his having an enemy, and we have met many 
who were ardently attached to him. 
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Electric Bells. By P. N. Hasuvcx. London: Cassell and 
Co., Limited. 1900. 


This book is based on articles which have appeared from 
time to time in the pages of Work, boiled down and blended. 
Naturally, therefore, we find here and there marked traces 
of its origin in the shape of repetitions, inconsistencies, and 
not a little irrelevant matter. The editor goes out of his 
way to include definitions of horse-power, &c., and, a8 usual, 
get confused between power and work. In consequence wc 
are variously told that the kilowatt is the Board of Trade 
unit, or electrical energy expended at the rate of 1,000 
watts per hour ; the correct definition, however, is also given. 
Pages 12 and 13 might well be omitted. 

When the definitions have been judiciously skipped we find 
the remainder of the book to be of 4 thoroughly practical 
and useful nature. The instructions for wiring and jointing 
are clear and adequate, and the diagrams of connections are 
intelligible. "The use and treatment of zinc tubes, as well as 
of paper and armoured tubing, are explained ; special systems 
of wiring, burglar alarms, and primary cells are fully dealt 
with. The construction of electric bells receives a special 
chapter of a somewhat tautological nature. Pushes and 
indicators are also deacribed in detail. 

One of the best features of the book is the large number 
of good illustrations. Undoubtedly, the work should be of 
the greatest service to those engaged iu practical bell- 
fitting. 
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THE AMERICAN NERNST LAMP. 


THE practical development of the Nernst lamp in America 
appears to have reached an advanced stage, if we are to judge 
by the description of the results obtained, given in a paper 
read in August by Alexander Jay Wurts before the American 
Institute of Electrical Engineers. Several investigators 1n 
the United States have been working on the lamp since it 
was imported from the laboratory of the inventor 3 
Goettingen, and the practical difficulties in details whic 

have hitherto stood in the way of the commercial success of 
the lamp, have apparently been overcome in à Very gatis- 


factory manner. ‘The American Nernst lamps are now made 


in various sizes from 50 C. P. Up to 2, 000 C. F.; pe 
efficiency compares favourably with that of the arc lamp, ane 
is more than twice that of the carbon-incandcscent nn 
the average life of the lamp has bcen found to be from x 
to 900 hours; and the cost, of a single lamp is estimated n8 
approximately 10s. Such being the result of trials, 1 7 on 
a small scale, the author of the paper appears to be just 

in his conclusion that at the present date "' the Nernst lamp 
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can in no sense be considered an experimental device. The 
development of details connected therewith has continued 
until all question of doubt as to its commercial success has 
been removed by the operation of a large number of lamps 


of various sizes and finished pattern for extended periods 


under commercial conditions." 

We take from Mr. Wurts's paper a description of some of 
the more important details of construction as worked out in 
the United States. Mr. Wurts proposes the following names 
for the principal parts of the Nernst lamp. The glower ” 
is the filament orlight-giving body. The ballast" is the 
steadying resistance connected in series with each glower. 
The “holder” is the removable piece containing glowers 
and heaters. The “ heater porcelain" is the porcelain disc 
in the holder immediately at the back of the heater. The 
* heater case " is a smal] glass globe used in the six-glower 


and 80-glower lamps. 


11005 


— 
SS) 
SS) 

c=} 


— 


ie 


= 


-CUT-OUT. —CONTACT PRONGS. 


Fic. 2. 


Fig. 1. 
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The standard 220-volt glower is about 25 mm. long and 
63 mm. in diameter, and is made by expressing from a die a 
dough made of the rare earths mixed with a suitable binding 
material. The porcelain-like string thus made is cut into 


lengths, dried, roasted, and finally attached to lead wires. 


The attachments or connections of the glower to the wires 
have been found to offer the greatest difficulty. Nernst wound 
a few turns of platinum wire round the ends of the glower, 
but the shrinkage of the glower ends, in the course of time, 
caused the contacts to deteriorate. In the Hanks terminal 
the conditions are reversed. A platinum bead is embedded 
in the end of the glower in such a manner that the shrinkage 
of the glower material tightens the contact and maintains 
intimate contact between the platinum bead and the glower. 
The lead wires are fused to the embedded platinum beads. 

The glower, when heated, is supposed to undergo electro- 
lytic decomposition under the action of the current, though 
the nature of this action is as yet by no means fully under- 
stood. At all events, the action of the current, whether 
electrolytic in the ordinary sense or not, is very marked, 
resulting in a black deposit on the negative end of the 
glower, which spreads gradually from the negative towards 
the positive terminal. As this deposit increases, the voltage 
of the glower changes somewhat, and the candle-power and 
efficiency fall off, owing to the poor light-emitting properties 
of the blackened portion. As might be expected, no elec- 
trolytic action is apparent when operating with alternating 
current. 

The relation between the volts and amperes of the glower 
appears to be influenced to an extraordinary extent by the 
nature of the gas which surrounds it. The curves given by 
Nitrogen and hydrogen are quite different from those given 
by air; oxygen gives almost the same curve as air; and a 
vacuum gives the same kind of curve as hydrogen. This 
curious influence of gases upon the current and voltage of 
the glower has not yet been explained, and is a problem of 
great scientific interest. Up to the present, no gas has 
been found to be superior to ordinary air for practical pur- 
poses—which is fortunate. In air the voltage of the glower 
increases up to the point of maximum efficiency, whereas in 
other gases the voltage falls rapidly before this point is 
reached, consequently a much less steadying resistance is 
required with air. | 

For the steadying resistance or ballast, iron wire has 
proved to be the best material, on account of its rapid 
increase of resistance with rise of temperature. Mr. Potter 
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has devised a ballast which meets in a very effective manner 
the peculiar requirements of the glower. It consista of an 
iron wire properly mounted in a small glass tube filled with 
some inert gas. This ballast has a high corrective power with 
a minimum resistance at normal, and oxygen being entirely 
excluded, the wire can be used throughout the entire range 
without danger of destruction. The efficiency of the ballast 
is shown by the fact that the resistance of the ballast 
increases 150 per cent. for a 10 per cent. increase of 
current. 

The perfecting of the heater for raising the glower to a 
conducting temperature has also involved a great deal of 
experimental work. As now constructed, the heater consists 
of a thin porcelain tube over-wound with fine platinum wire 
pasted with cement, the cement serving as a protection to 
the platinum wire from the intense heat of the glowers. 
The life of this heater is probably several thousand lamp 
hours, and when worn out the value of the platinum scrap is 
nearly 90 per cent. of the original co3t. 


FIG. 3. 


Fic. 4. 


F Id. 5. 


Fio 6. 


If a lamp is to b> automatic, it must be fitted with an 
electro-mignet to disconnect the heater from circuit as soon 
as the gl»wer has been lighted. Simple as such an automatic 
cut-out appears to be, many practical difficulties arose in its 
application to the lamp. The following are some of the 
requirements of the cut-out; the coil must be heat proof, 
the contict must not weld, and the moving member should 
not hum on alternating current. These requirements are 
severe, but they have all been met in a satisfactory manner 
by emb?iding the coil in cement, by making the contact of 
silver, and suspending the moviug ‘member from a single 

oint. 
The c 1t-out is illustrated in fig. 1; 1 is the coil, 2 the core, 
8 the arnature or moving member, which is round in section, 
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4 is a silver band, which makes contact by gravity with two - 


silver wires (not shown) forming a V, 5 is a strip of sheet 
steel 007 in. thick, which is inserted in the armature and 
securely held by a pin, 6 is a steel rod or support for the 
armature, and 7 is a hole in the steel strip 5, somewhat 
larger in diameter than the pin 6, so that when the armature 
is attracted by the magnet, there is practically only a single 
point of contact between the strip 5 and the supporting 


Fia, 7. * 


pin 6. This construction entirely avoids the humming 
sound so persistent in the ordinary types of alternating 
current apparatus. 

The lamps thus far developed are indicated in the follow- 
ing table :— 


Candle-power. Voltage. No. of glowers. Style. 
50 110 1 Indoor 
50 110 1 Outdoor 
50 220 1 Indoor 
50 220 1 Outdoor 
100 220 2 Indoor 
170 220 3 Indoor 
400 220 6 Indoor 
400 220 6 Outdoor 
2,000 220 30 Indoor 


The main features are the same in all. The indoor lamps 
are provided with ornamental spun brass housings; the out- 
door lamps with neat japanned cast-iron housings. Single 
glower lamps have single-pole cut-outs, whereas all the mul- 
tiple glower lamps are provided with double-pole cut-outs, 
the reason for this difference being that the extremely high 
temperature in the immediate neighbourhood of a number of 
glowers tends to establish leakage currents between the 
glowers and heaters, unless the latter be entirely disconnected 
from the circuit. 

The six-glower lamp will be described as typical of all the 
others. This lamp is suspended from an eyebolt which, 
being removed, allows of immediate access to the inner 
parts. On removing the housing, the ballasts are seen 
placed in a semi-circle around the cut-out, the arrangements 
of the parts being such as to make all easy of access, The 
connections are made with small aluminium plugs; all the 
parts are mounted on porcelain, there being no combustible 
material whatever in the lamp. The heaters and glowers 
are attached to a removable piece or “ holder," the result 
being that the heaters, backed by a porcelain disc, are imme- 
diately above the glowers. This secures stagnation of heat 
from the heater whereby the glowers are lighted in the 
minimum time, absence of shadows, and stagnation of heat 
from the glowers whereby their efficiency is greatly increased. 
The arrangement of the parts of the six-glower lamp is 
shown in fig. 2; 1 and 2 represent the line terminals; 3 the 
actuating coil; 4 and 4 the double pole cut-out; 5 the 
heater; 6 the glowers; and 7 the ballasts, there being, of 
course, one ballast for each glower. A small glass globe, 
called the “heater case," is held by spring clamps around 
the glowers, the function of which is to retain the heat, and 
thereby decrease the time of lighting and increase the effi- 


FId. 8. 


ciency of the glowers. Platinum black is deposited on the 
heater porcelain, and will, in time, short-circuit the heaters 
if not removed. This difficulty has, however, been over- 
come by several ingenious devices. 

The quality of the light of the Nernst lamp is remarkable 


for its beauty and close approximation to daylight. The - 


light of the lamp is steadier under variations of the service 
voltage, than in the case of the carbon-incandescent lamp. 


Fic. 9. 


The fact that reliable Nernst lamps of high voltage can be 
made is of considerable importance, considering how unre- 
liable the high voltage carbon lamps continue to be up to 
the present. 

The illustrations (from the Electrical World and Engineer, 
New York) show some of the types of the American Nernst 
lamp, also some of the separate parts. 


LOAD FACTORS, 


— -— — 


As the question of load factors has again come to the front, 
it may not be ont of place further to discuss the matter. 
It is first necessary clearly to define what we severally may 
mean by the term load factor as applied to electrical power 
or light stations, for there are two load factors, namely, the 
station load factor and the running plant load factor. It is 
the former that is of chief importance. The latter does not 
merit so much consideration. The running plant load factor 
is simply the ratio of the units generated by the running 
plant in a given period to the units that would have been 
generated by the same plant if run steadily at its nominal 
rating. It is thus possible for the load factor to exceed 100 
per cent.; and, moreover, the ratio is dependent so much 
upon the nominal rating as to be quite useless as a guide, 
for there appears to be no standard system of rating plant. 
Assuming, for argument, that the term may be employed, 
however, it may be said that in a lighting plant the load 
factor of the running plant may be kept very close to 100 
per cent., because, in a light station, the load is steady, but 
with a gradual increase and decrease over such long periods 
as to admit of fresh sets being started to meet the load, and 
of sets being stopped as the load falls off. In a power 
station this is not possible. The load varies all day long 
very rapidly between extreme limits, and the plant load 
factor cannot be high, but must, if a statign be run properly, 
approximate to the station load factor or load factor proper. 
The use factor of plant is a term that may be discussed in 
this connection, as to which more anon. 

The station load factor is different altogether from the 
plant load factor. It is the ratio of the mean station 
output in a given time to the maximum output. It is a 
most important factor to know, because on it depends the 
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whole question of engine type, the economy of batteries, and 
so on. In one sense the station load factor is of small 
account in a lighting station. The mean load of a lighting 
station is made up of a steady long-continued period of low 
output, and of a short period of maximum output; but this 
state of affairs is, as above stated, met by regulating the 
plant at work to suit the load, and a bad station load 
factor does not imply that the plant is being run unecono- 
mically while it is being run, whereas in a power station a 
bad load factor does imply wasteful and uneconomical run- 
ning. Here, again, comes in the use factor of plant. Ina 
power station the use factor will be high, because, except 
perhaps for a single spare set, all the plant is run all the 
time. In a lighting station the use factor is low, because the 
bulk of the plant is only run for quite a brief period. In 
this case a poor use factor points to the economy to be 
derived from batteries. In the case of the power station, 
batteries are indicated by a low station load factor, and not 
by the use factor at all. 

In power work the load variations are wide and rapid. 
Experience has shown me that this factor must be songht 
empirically. I have previously pointed out how it may be 
approximated to in ordinary English tramway stations with a 
closeness sufficient for purposes of power plant calculation. 
It is dependent, of course, on an enormous number of factors, 
but the cumulative average of all these factors is such a 
general mean, that it may be stated that load factor in a 
tramway station is practically a function of the number of 
loads. A carisaload. The load factor is dependent upon 
the number of such cars, because the cars, by their starting 
and stopping, each give an exceedingly bad load curve, and 
only by numerous superpositions of these bad load curves, 
one upon another, can a better average curve be secured. 
Àn infinity of cars would give a perfectly level curve, or a 
factor of 100 per cent., and in practice the load factor 
approaches to 100 per cent. a long way before the cars attain 
infinity in number. | 

Thus, with an average number of running cars of 64, the 
load factor will be about 45 per cent. Hence the import- 
ance of knowing what is the number of running cars. This 
can only be known when the total car-hours are known, when 
the average number of running cars can be found by 
dividing the car-hours by the station running hours. Here, 
again, the question of different conditions in different 
systems might be thought to act to vary results, but experi- 
ence shows that if the number of running cars be found by 
this system, the load factor can be found from the number of 
cars within a fraction, that will be more accurate than any 


„of the guess-work systems that appear to be at the founda- 


tion of most plant proportions. It is, indeed, easier to cal- 
culate load factors from the above data than it is to wring 
out the car-hours from the traffic man, who cares for none 
of these things, Given the number of cars always at work 
as an average, we should find approximately the following 
load factors to obtain 


Cars... 1 8 27 64 125 
Factor... 10% 22% 34% 45% 67 % 


With such figures to guide us we can do much, and their 
accuracy cau be tested by any station man who will fish out 
his car hours and determine his “ average running cars." 
The “average running cars,” I admit, is an arbitrary figure, 
for in no systems do the running cars remain equal all day 
through, Still, the figure is good enough for calculation. 
Thus, for example, it is self-evident that in small systems 
running few cars the load factor is very poor, and when 
compound engines are used they must inevitably prove 
wasteful, because with them the ratio of expansion at small 
load is altogether extravagant, and there is no engine 80 
wasteful as an underloaded engine. Load factors, therefore, 
in power stations exercise an enormous influence upon engine 
types, or should do so. Again, they ought to determine the 
question of accumulators, and the use or non-use of accumu- 
lators determines the type of engine. With an accumulator 
the engine may be reduced in size almost in the ratio of the 
load factor, while it may at the same time be raised in its 
character, for it will pay to run an economical type of engine 
on the steady load secured by means of accumulators. 

The accumulator has an important influence upon the 


running plant load factor, which may be brought up to any 


desirable figure and maintained there. It also brings up the 
load factor of the station to nearly 100 per cent. This 
being so, it follows that where there are many cars and a 
high load factor, the good influence of batteries is less felt. 

Tt is then evident that station load factor, plant type, size 
and arrangement, are all closely interwoven, and that a new 
station cannot be economically designed unless the vital 
figures can be approximated to, and the first figure to be known 
is the average car number as regards use factors ; far too little 
has been done to secure these. Few tramway managers have 
a knowledge of what proportion of their capital is lying idle. 
Yet the average use factor of cars is often as low as 50 per 
cent. In some cases it is only 35 per cent. The use factor of 
the track is never even dreamed of. Managers do not 
inquire how many car miles are run on each mile of track. 
They do not enter into the question of how they might 
make a greater use of their car bodies if they possessed 
bogie trucks in place of enlarged single truck horse cars. 
Yet all these matters are purely those of factors. 

Tramway statistics are, indeed, deplorably lacking. The 
neglect of them accounts for the very poor returns from 
electrical tramway undertakings, few of which do not start 
out handicapped by unnecessary power plant, and generally 
excessive capitalisation in certain directions that might be 
avoided. 

Some ef the fuel consumption rates given in the REVIEW 
by correspondents seem to me to err on the side of modera- 
tion, but they are of little value unless we are informed how 
the load factor is arrived at, and what the plant consists of. 
With a 50 per cent. load factor, coal at the rate of only 3 lbs. 
per unit inclines one to ask for more information as to how 
such a result was obtained. 

Were the influence of load factors on steam consumption 
better understood, we should see less of specifications 
for tramway plant that call for steam consumption tests 
under full load conditions, Tramway sets ought to be tested 
on a load varying between selected limits, They should 
maintain speed at the maximum load, and their type should 
be left to the makers. We should then see what steam 
engine makers could do in real economy, as distinguished 
from the sham economy of full load testing, 


CORRESPONDENCE. 


Continuous Current Dynamos. 


My attention has been called to an article by Mr. Claud 
W. Hill in your issue of September 20th. The values 
obtained for 7 in the formula No. 3, given in my paper to 
Section IX. of the Engineering Congress, undoubtedly 
correspond with the method used in Messrs. Parshall and 
Hobart’s calculation. 

Mr. Hill does not give the particular case where he finds 
the values are not in accord, so that I am unable to point 
out where the error occurs, but the formula have been 
abundantly checked, and Mr. Hobart mentioned in the 
discussion of the paper that he had found to his surprise 
that the simple formula, No. 4, which is derived from the 
one to which Mr. Hill refers, expresses the value correctly. 


. In the formula as stated by Mr. Hill, he has omitted to 


recognise that the electromotive force and self-induction 
are proportional to the square of the turns. The results 
given in the Table at the foot of his article indicate very 


clearly that the ratio : is a more direct guide to the com- 


mutating qualities of a machine than the figures given in 
the fourth column of his Table. "The ratio : is not, how- 
ever, by itself an infallible guide. The absolute value of r 
is of the greatest importance. 

The latter paragraph of Mr. Hill’s regarding costs cf 
machines is quite right, and he will find that the example 
I have given in diagram, fig. 3, in my paper brings this 


out quite clearly. " i 
enry A. Mayor. 


Glasgow, October 5/h, 1901. 
E 
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Electricity Works Costs. 


Witb respect to your criticism of our costs appeating in 
last week’s issue, I would like to point out that it cost us 
about £100 in law expenses to get our assessment figures 
equitably adjusted. This has made a considerable difference 
in our establishment, &c., cost per unit. 

I think that when you review our nert year's accounts, 
you will probably find that the first year’s costs represent 
more closely than the second year’s the stable condition. 

I am sure all chief engineers are grateful for the 
REVIEW’s criticisms, which invariably lead to a closer 
examination of each one's results. 


Norman Staniland. 
Canterbury. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING Ocr. 97H, 1900. WEEK ENDING Oct. 8TH, 1901. 
Alexandria .. 


.. Value £413 Adelaide  .. $e .. Value £299 

Auckland vs xs es 20 " Teleg. wire .. 239 
Brisbane . ee EN 5 80 Alexandria Ba - .. 1,280 
17 Teleg. cable .. . 178 Amsterdam.. Sé s zi 33 
Buenos Ayres. Teleg. mat. 456 Banvkok vá 81 


Teleg. wire .. 943 Bombay. Teleg. wire .. 


9 ee ee 33 
Calais. E'ec. fuses  .. .. 58 | Brisbane. Teleg. poles & fittings 1,544 
Calcutta. sa às . 106 Buenos Ayres - 2 . 625 
Cape Town.. ie is .. 818 Calcutta. v is So 083004 
T Telephones vx 50 " Teleg. wire .. .. 836 
Colombo T £a i 305 | Cape Town .. Sia v ae 69 
Copenhagen e " s 80 = Teleg. sundries .. 1,191 
" Teleg. wire .. 182 Colombo E E ira 19 
Durban xà AN 85 .. 452 M Teleg. mat. . 260 
East London si T T 15 Copenhagen T is . 760 
Fremantle des ae TN 66 EN Teleg. wire . . 158 
Gibraltar. "T ss se 90 Delagoa Bay is T . . 182 
m Teleg. appar. .. 668 Durban si kè se sa 22 
Grenada. "T Es sa 90 Gibraltar . s Vs ys 44 
Jamaica  .. zs id „ 19 Gisborne  .. à i os 261 
Lyttleton .. s - . 986 Halifax. Telec.mat. .. .. 600 
Malta.. vs ss x .. 156 Hamburg. Teleph. apparatus 120 
‘i Tcleg. mat. . 152 Hong Kong.. s - ai 9 
Melbourne .. e s .. 102 Madras "E P vs . 112 
a Teleg. mat. 861 Malta $5 s ais ‘A 17 
Ostend T sd " . 134 Melbourne .. - v ee 1,085 
Perth.. 2. Em is .. 160 Rio Janeiro. Teleg. mat. T 65 
Port Elizabeth oe . 119 St. Petersburg Ps .. 266 
Rio Janeiro.. as ae ys 47 Shanghai is ed s 12 
Rotterdam .. ig we . 250 i Teleg. mat. .. . 230 
Peleg. mat. " 28 Singapore 104 


Stockholm. Teleg. mat. 126 


St. petersburg. Teleg. mat. .. 54 
. es Teleph.cable .. 181 


Saigon vox 11 
Shanghai oe . 169 Sydney 

Singapore. ee a 855 14 Teneriffe 
Stockholm. Teleg. mat. . 150 


Townsville. Teleg. mat. 1,420 

Sydney ua M .. 1,867 Wellington .. a s ie 29 
‘, Zanzibar .. - axe a 9s 

Total ia £7,928 Total £12,688 


— — 


Foreign Goods Transhipped. 
Brisbane. Teleph. apprt. Value £168 | Perth. Elec. machinery Value £93 
| Bt. John, N. B. Elec. machinery 90 


Total s .. £183 


^ Books Received. — * Electrical Engineering Testing,” 
by G. D. Aspinall-Parr. London: Chapman & Hall, Limited. 1902. 

"Calendar of the Royal Technical Institute, Salford, for the 
Sixth Session, 1901-2." County Borough of Salford: Technical 
Instruetion Committee. 4d. 

Report of the Department of Public Works for the year 1899- 
1900, and half-year ending December 31st, 1900." Perth, W.A.: 
By authority. 1901. 

„Description and Diagrams of Bores for Water and Coal to June 


30th, 1900." Perth, W. A.: Public Works Department, Eugineer-in- 
Chief's office. 


Canal Haulage in Russia.— The question of adopting 
electric haulage on the Ladaga Canal is at present under considera- 
ticn. The scheme lias been drawn up by a forcign syndicate, and, 


according to a report from St. Petersburg, has so far met with a 
favourable reception. 


Catalogues and Lists, — The Consolidated Telephone 
Construction and Manufacturing Company, Limited, is to issue a 
new catalogue toward the end of the year, and in connection there- 
with a number of loose advance sheets are now being circulated 
describing some of the company's newest types of instruments. 
These deal with magneto wall telephones, inter-communication desk 
telephones, the “Consolidated” inter-communication system, high 
pressure positive break switches—all of British manufacture. 

The International Electric Company's sheet for August and Sep- 
tember describes lightning arrestera with H.V. guards and alarm 
signal, ammeters and voltmeters, &c. 

Messrs. Baker & Co., platinum retiners, of Newark, N.J., have 
issued an interesting little booklet of a dozen pages, in which J. L. 
Howe gives a brief account of The Alchemistic Symbols,” their 
origin and meaning. 

Messrs. Rosliog, Appleby & Fynn, of Bradford, have sent us a 
pamphlet, in which they describe with excellent illustrations their 
exhibit of generators and motors at the Glasgow Exhibition. 


————————————————————————— a — 


The E.L.B. (British Manufacturing) Company's new catalogue 
deals with the application of this system of illumination for com- 
mercial purposes. In view of the favourable reception which the 
method has met with abroad, the company has now taken pos- 
session of & large double factory in York Road, where business 
operations are about to commence on a large scale both for metro- 
politan and provincialcentres. .A separate list gives particulars of 
some of the theatre orders received and names of firms for whom 
the system has been supplied. A large number of specimen 
devices and letters are shown, also table decorations, counter dis- 
plays, window dressings, show case lighting, cornice lighting, stage 
lighting, factory lighting (flexible strip into which lamps are fixed). 
Some other pages are devoted to accessories, ''Elblight " lamps, 
prices, &c. 

From Mr. J. Walsh Walsh, of Birmingham, we have received à 
fine show card of new shades for electric light fittings. Very 
delicate colouring and artistic design show the shades up to advan- 
tage. The card would ornament any office wall. 

Messrs. J. H. Carruthers & Co., of Glasgow, are sending out a 
very neatly arranged illustrated pocket booklet, briefly mentioning 
their chief lines in pumping machinery. : 

From the Dudbridge Ironworks, Limited, of Stroud, Glos., 
we have received a number of lists of their various specialities. 
Dudbridge portable oil eugines, gas engines, patent fuel gas-pro- 
ducing plants, are described and well illustrated, and prices and 
other details are tabulated. The pictures include a view of a por- 
tion of the erecting shop. A feature of importance is the Dud- 
bridge electric light gas engine, in sizes from 2 to 30 H. P. 

Current prices of all-white anti-friction metals made by the 
Tandem Smelting Syndicate, Limited, are given in a list just issued 
from the press. 

From the British office (at Birmingham) of the Jones and Lamson 
Machine Company we have received one of their latest catalogues, 
describing and illustrating very fully the Hartuess flat turret lathe 
and equipment as manufactured at Vermont, U.S.A. A list is given 
of purchasers of 1,700 machines, all of the same size and design. 
The company’s entire plant is devoted to the manufacture of the 
Hartness machine. Some opening comments dwell in an interesting 
way with the necessity of keeping machine shop equipment up to 
date by adopting economical labour-saving appliances such as that 
detailed in this list, which, of course, is arranged in an attractive 
American style. 

Messrs. E. F. Moy, Limited, have issued a list of stage plugs. 

Messrs. J. E. H. Andrew & Co., Limited, of Reddish, have sent us 
a circular list of some users of their large power Stockport gas 
engines, also an illustrated sheet showing their engines at the 
L. C. C. station for lighting the Victoria Embankment. 

The Jackson-Meusing patent arc lamps, types A, B, C and D, are 
detailed in a neat pocket list issued by Messrs. P. R. Jackson & Co., 
Limited. Line resistances, choking coils and sundries are also 
included. 

An attractive little leaflet of the Combination Metallic Packing 
Company, Limited, of Gateshead-on-Tyne, draws attention to the 
economies which may be effected by using their packing. 

Mr.G. Sinclair, of the Albion Boiler Works, at Leith, has sent to 
us one of his small lists describing his latest improved No. 3 water- 
tube boiler, his No. 2 sectional ditto, No. 1 cylindrical boiler, 
Lancashire or double-flued steam boiler, improved smokeless 
mechanical stoker, and his patent superheater. The illustrations, 
which are very numerous, are most clear and detailed. 

Messrs. Fleming, Birkby & Goodall, Limited, of Halifax, have 
published some new lists of their patent oilless overhead pulleys 
for electric tramway cars. They are doing service on a large 
number of English electric traction systems. Prices of these 
bushes and some other specialities are given. “Teon” is the title 
of another pamphlet of theirs, in which the “ Teon ” belt (Eagle 
brand), “ the strongest composite textile belt," is detailed. 


Croydon Tramways.—On p. 553 of our last issue we 
should have described the two 300-Kw. sets as B.T.H.-Belliss sets, 
not E.C.C.-Belliss; the photo on p. 554 shows Thomson-Houston 
generators in the foreground, not as described. The circuit breakers 


mentioned as General Electric are B.T.H. instruments furnished to 
the Edwards Electric Company. 


Dissolutions, &e.—Messrs. W. J. Bishop and J. L. 
Tahourdin (W. J. Bishop & Co., electricians, George Street, Croy- 
don) have dissolved partnership. Mr. Bishop attends to debts, &c. 

Messrs. R. A. Barnes and A. Hacker (Barnes & Hacker), gas and 
electric light fittings manufacturers, Birmingham, have dissolved 


partnership. R. A. Barnes will continue the business under the old 
style, and will attend to debts. 


Electric Welding.—Messrs. Crowther & Co.'s Elec- 
trical Industries, Limited, Manchester and Liverpool, bave in hand 
the laying down of a complete plant for the purpose of welding by 
electricity for Mes:rs. Johnson & Nephew, Bradford Iron Works, 
Manchester. They are also engaged at High Legh Hall, Cheshire, 
the residence of Colonel Legh, late high sheriff of the county, on 
lustallation and other work entailing miles of telephonic com- 
muuication, and at the Stalybridge Post Office on the electric 


rte installation of the new buildings recently erected in that 
wn. 


Exhibition Notices, — While in the throes of the 
Glasgow International Exhibition, there may be some backwardness 
into entering into other matters of a like nature. Bat there are 
various small affairs in contemplation which will call for attention 
before long. The Royal Aquarium show at Westminster (December 
16th to January 26th next), called the Twentieth Century Electrical 
Exhibition, is being well pushed. and application forms for space 
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should be obtained from Mr. Ritchie, the organiser, at the premises. 
He has sent us a list of electrical firms who have already engaged 
space. The next exhibition thereafter, in order of date, is to take 
place at Manchester, from March 6tb to 15th, 1902. It will be held 
in the St. James's Hall, and will be an exhibition of labour-saving 
machinery and novelties iu the engineering and electrical trades. 
We are informed that, for some years past, there has been an in- 
creasing number of applications from firms in the engineering and 
electrical trades for space in the annual cycle and motor show held 
each spring under the same management at St. James's Hall; but 
owing to the keen competition for space by those for whom the 
cycle and motor show is primarily intended, all such applications 
on the part of engineers, &c., have had to be refused, without 
exception. At the last cycle show au attempt was made to include 
a machinery section, but this was impossible, owing to there not 
being sufficient space to accommodate even the cycle and motor 
firms as fully as they wished. Thereupon a number of influential 
engineeriug firms requested the proprietors of the Hall to organise 
an exhibition which should be devoted wholly to machinery, with 
the result that we announce above. Mr. W. Cawood is the 
manager, and Mr. W. A. Carson, of 2, Parsonage, Manchester, is 
the secretary. | 

The Wolverhampton Exhibition we have already referred to in 
these columns, but all these shows, important as they may be from 
a local point of view, will be outshone by the great electric tram- 
ways and light railways exhibition to be held at the Agricultural 
Hall, Islington, in June next, the detailed arrangements of which 
will doubtless be announced very shortly. 


For “Our” Colonies.—We read in the Electrical 
World that the Best Manufacturing Company, of Pittsburg, Pa., 
recently secured one of the most important contracts for piping, 
valves and fittings ever awarded an American concern for shipment 
abroad. The contract, which is said to be valued at upwards of 
$100,000, is being filled on the account of the Sydney City and 
Suburban Tramways, New South Wales. It was obtained through 
the General Electric Company, which secured the $800,000 con- 
tract for the equipment of the central generating station of that 
system. 


New Journals,—The Central Station is the catching 
title of a new American monthly which it to be devoted exclusively 
to the interests of electric light and power stations. No. 3 (for 
September) is before us. Mr. H. C. Cushing, jun., is the publisher, 
and his address is 39—41, Cortlandt Street, New York. 

The British Optical Journal for October is the second number 
(Vol. i.) of this publication. It is edited by Arthur C Brookes, 
owned by Marshall & Brookes, of Harp Alley, E.C., has the stamp 
of a high-class publication, and looks as though it would be of ser- 
vice to those interested in the optical trades. 


A Turbine-Driven Country House Plant. — We 
illustrate herewith a combined set consisting of twin Pelton wheels 
and a compound-wound dynamo supplied by Messrs. Gilbert Gilkes 
and Co., Limited, of Kendal, for the electric lighting of a large 
private house. Each Pelton is designed to give 44 B. H. P. on a fall 
of 300 ft. The dynamo is for a full output of 50 lights, and is wound 
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for a pressure of 110 volte, the speed of the set being 1,000 revolu- 
tions per minute. Under ordinary circumstances it will only be 
necessary to run one of the wheels at about its full load, but on 
occasions when a large amount of light is required in the house both 
Peltons will run together. The object of the divided pulley at the 
far end of the set is both to enable the Peltons to drive a refrigerat- 
ing plant for making ice and preserving game and meat, and also to 
enable the set to be driven from au oil engine at times (very rare in 
this case) when the water supply is deficient. The dynamo was 
made by Messrs. Parker, of Wolverhampton. 


* 


4 Angold" Are Lamps. — The lamps which were sup- 
plied to the Battersea Borough Council by the G. E. Co. (1900), 
Limited, are of the Angold " type recently introduced by them, 
and specially designed for series working between the outers of he 
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" ANGOLD" ARC Lamp. 


three-wire system. Several new features are embodied in the con- 
struction of these lamps; the case is thoroughly weatherproof, and 
the leads are carried through special leading-in tubes from the top 
to the lower side of the base of the lamp, so that there are no 
openings for the heated gases from the arc to pass through the 
mechanism chamber, depositing dust on the working parts. The 
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" ANGOLD" ABC Lamp. 


case is entirely insulated from the circuit, and the globe slides on 
insulated rods, so that the lamp can be handled with perfect safety. 
The carbon holders are both provided with universal joints, and 
the mechanism works on knife-edges; the moving parts are light, 
and side pull of the cores is eliminated by suitably disposing the 
magnetic fields, so that. the friction is minimised. Rubber brake 
pads are used, with a special compensating device which automati- 
cally takes up the wear, rendering frequent regulátion unnecessary. 
The lamps burn 10 in series on 460 volts, and as they require 41 
volts apiece, only 50 volts, or about 11 per cent. of the total, are 
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absorbed in the line resistance. Every lamp is provided with an 
equivalent resistance, wound on china bobbins, and an automatic 
cut-out, both enclosed in waterproof covers. These are shown 
uncovered in one of the foregoing figures, as well as the variable 
line resistance, which is also wound on bobbins and is fixed in the 
second post of each series. Each end post contains a single-pole 
switch and a fuse of the G.E. Co.'s H. V. type, tested on a dead 
short with 500 volts. Besides the open type as illustrated, enclosed 
" Angold " arc lamps are also made, and they are adapted for use on 
D.C. and A.C. circuits, in series or in parallel. Their simplicity and 
reliability ought to constitute strong features in their favour. f 


Gas and Oil Engines.—Mr. John Robson, of Shipley, 
has just been awarded first prize and diploma d’honneur at the 
Agricultural Show at Vielsalm, in Belgium, for his showing of gas 
and oil engines. We learn that the demand for these engines for 
all classes of work has so increased both for home and export, that 

Mr. Robson has been compelled to build larger and more com- 
modious works, offices, and stores to keep pace with an ever-increasing 
trade. Special new plant is being put down with a view to reduce 
working expenses and secure a thorough system of reduplication of 
parts so that they are interchangeable throughout for each size of 


engine. These works will be running shortly, and will be known as 
the Alexandra Works, Shipley. 


Long-Schattner Prepayment Meter. — The Long- 
Schattner prepayment meter of the Schattner Electricity Meter 
Company, Limited, has now been officially approved by the Board of 
Trade. We understand that this meter holds the unique position of 
being the only prepayment meter so approved. 


A New Trolley Head.—We illustrate herewith a new 
trolley head (fig.!1) which is being introduced by Messrs. Brecknell, 
Munro & Rogers, of Bristol. Its weight, complete with insulation, is 
53 lbs. (A size). Both wheel pin and swivelling bearings are auto- 
matically lubricated from a reservoir formed in the hollow wheel by 
means which ensure the gradual supply of lubricant to all the 
working parts. A stop is fitted to prevent the complete revolution 
of wheel on swivelling bearing. The operation of replacing it on 
trolley wire when turning round or changing over is stated to be 
effected quickly and with ease. The heads are made from highest 
quality gun metal, and are especially tough and possess greatest 
possible resistance to wear. It is made to run with all types of 
switches, frogs and crossings, and particular care has been taken in 
designing the swivelling bearing employed, which gives a steady 
turning action, free from chatter and vibration. The head is claimed 
to run steadily over the most complex and difficult lines, It is 
made in two sizes :—4A size, 3% in. diameter wheel; B size, 4} in. 
diameter wheel. Lubricating only takes place when the car comes 
to a standstill. Forloiling it is necessary to remove the screw and 
half fill the wheel with oil, d. e., up to the centre of pin. It should 
be only half filled, as it is not desired that the oil should enter holeg 
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A (fig. 2), except from the vanes marked B. The action is as follows :— 
When the wheel revolves, the oil flies to the perimeter of the 
chamber, and when the car stops, the wheel being at rest, one or 
the other of the vanes will be above the horizontal centre line, and 
the oil it has collected will run down and enter the adjacent hole 
in the bush, and so lubricate the pin, and running into the groove, 
c, in the pin and thence to tbe oil hole, D, down to the swivel 
bearing. Fig. 3 shows the self-oiling arrangement on wheel, 8, F. 


Roller Bearings.—The Empire Roller Bearings Com- 
pany have recently fitted the whole of the tramcars for the South- 
port Tramway Company with roller bearings, and have also secured 
the contract for similarly fitting the cars for the Mumbles Railway. 
We are informed that a recent examination of the bearings fitted 
to a steam motor van, which has been in regular service between 


Maidstone and Tunbridge Wells for upwards of two years, shows 
the bearings to be in as good condition as when they were put in 


two years ago, and the savings in haulage are stated to have been 
highly satisfactory. 


Street Boxes for Electric Lighting.— Some time ago 
a summons was issued against the Whitechapel Board of Works at 
the instance of the district surveyor, for having failed to give notice 
of intention to construct inspection chambers for electric lighting 
mains, in accordance with the London Building Act. When the 
case came into Court the district surveyor, contended that the boxes 
were “ buildings,” structures, or works" within the meaning 
of Sec. 145 of the Act, and that building notices had not been served 
upon him. The magistrate held that an offence had been committed, 
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and fined the board 18. with £10 10s. coste. A case having been 
stated, the finding of the magistrate was upheld by the Divisional 
Court, which dismissed the appeal with costs. It is not possible to 
appeal to a higher Court, as the matter comes within the purview of 
the Summary Jurisdiction Acts. 

The importance of the question to electric lighting undertakers 
has induced the Stepney Borough Council (which absorbed the 
Whitechapel district under the London Government Act, 1899) to 
forward a letter to other Metropolitan Councils dealing with this 
DAE case, and stating that as the L. C. C. exercises some juris 

iction over the district surveyors, the clerk was instructed to 
inquire whether the County Council would offer facilities for 
enabling the point to be raised in a civil action, so that a decision of 
the Court of Appeal could be obtained thereon, or in the alternative 
whether the County Council would instruct the district surveyor 
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not to insist upon strict compliance with the terms of the section 
upon which the latter based his proceedings. The Stepney Council 
submite that Sec. 145 of the Act was not intended to apply to street 
boxes and inspection chambers, and as the judge's decision will 
probably affect the work of the Borough Councils in other directions, 
itis desirous of calling their attention to the matter with a view, if 
possible, to some joint action being taken. | 

The Building Act Committee of the L.C.C. points out that 
the district surveyor is not an official of the County Council, but 
a statutory officer under the Act, and that he is bound by this 
decision to ingpect and supervise the construction of such inspection 
chambers as were in question. The Committee does not see its way 
toadvise the Council to instruct the district surveyor not to insist 
upon compliance with the terms of the section. 

The Shoreditch Borough Council has decided to co-operate with 
Stepney in any action which may be taken to test the question. 


The Lister Electric Manufacturing Company.— 
We referred last week to the new illustrated catalogue and price 
list of this company, and we can now supplement our reference by 
some additional items. The ground floor space in the works is to 
de extended in order to better handle the larger sizes of plant, and 
the necessary large tools, electrically driven, will be put into place. 
The company has done a considerable business this year in the 
manufacture of overhead equipment for tramways, also feeder 
pillars, &c. This department is now by no means a small portion 
of the business, and it is rapidly increasing. Messrs. Lister's 
factory was originally started in 1820 for the manufacture of textile 
machinery, and the electrical branch of the business wasadded in 1893. 
To such an extent has the latter grown, that the textile work has been 
practically dropped. The control of the company is in the hands 
of two brothers, young and energetic, Mr. G. Lister attending to 
the commercial department, and Mr. J. Fraser Lister to the works 
management. An able foreman presides over each department, and 
the majority of the workpeople are trained on the spot. In 
Dursley wages, rent, rates, &c., are much lower than in large towns, 
and the brothers Lister believe they are favourably situated for 
turning out reliable work in competition with Continental and 
American goods. Mr. J. Fraser Lister commenced his career as a 
central station engineer, but his energies for the last four or five 
years have been spent in perfecting and bringing out the enclosed 
motors which are now being put on the market, and no expense has 
been spared in arriving at a perfect machine. We may add that 
the business is in no way connected with that of Messrs. Lister and 


Co., Limited, dairy engineers, of the same town. 


Sperryn Tumbler Switch.—A tumbler switch which 
combines the paina of quick break, long break, good contact, 
insulated handle, certainty of action, and accessibility with 
those of simplicity and mechanical strength at a moderate price, is 
one of those things most ardently sought but hitherto never realised. 
However, the switch introduced by Messrs. Sperryn & Co., Limited, 
of Birmingham, makes such a good approximation to the ideal that 
it will be hard to beat. In this design, the plan which has proved 
so successful in lampholders has been adopted; the active parts are 
sunk deeply in the porcelain base, which forms a division between 
the contact blocks. Access to the screws in the latter is obtained 
by means of grooves in the base, which do not detract from its 
efficiency. The handle carries a small roller of steatite or other 
insulating material, which works on the back of the contact bar ; the 
latter is one piece of copper sheet, suitably bent to shape, and 
mounted on a pivot which carries the strong spring. The action is 
very positive, and at the same time is extremely easy and certain. 
The only fault that we can find lies in the presence of screws at the 
back of the base ; this, however, is common to all switches of this 
class. The whole switch consists of about 20 parts, which are of 


sound material and good workmanship. 


Steam Turbines in Germany.—The Financial Times 
says that the Parsons steam turbine is now to be worked in Germany 
by the. Turbinia Deutsche Parsons-Marine Aktien Gesellschaft, 
which has just been constituted under influential auspices in Berlin. 
Messrs. Brown, Boveri & Co., of Baden, who have gained a high 
reputation in England as engineers, are largely interested iu the 
new company, which has been specially formed for the purpose of 
constructing and disposing of all kinds of vessels equipped with 
steam turbines on the Parsons system, and for dealing in turbines 
alone. The company is the sole licensee for Parsons turbines, in so 
far as ships are concerned, and the German patents have been 
assured. The board is composed of Herr W. Boveri and Mr. 
E. E. L. Brown, of Brown, Boveri & Co.; Mr. F. Barker, of 
Parsons Foreign Patents Company, Limited, of London; Herr 
D. J. Hoeter, of the Disconto Gesellschaft, of Berlin; Herr Max 
Huth, German Credit Anstalt, of Leipsic, and Mr. C. J. Leyland, 
chairman of Parsons Marine Steam 'l'urbine Company, Limited, of 
Wallsend-on-Tyne. 


The Telegraph Wire Export Trade. — The Board of 
Trade returns issued on Monday last show that September was a 
very quiet month as regards the export trade of this country in 
telegraph wire and apparatus connected therewith. The value of 
the shipments during the month only amounted to £80,294, which 
contrasts with no less than £900,368 in August last and £80,248 in 
September, 1900. So far as the year has gone, however, the exports 
keep well in advance of those in former years, the value for the 
nine months ending with September last being returned at, 
42, 759,152 as against £2,469,476 in the corresponding period of last 
year, and only £731,997 in the first eight months of 1899. 


Trade Announcements,—Mr. Wm. Patterson's address 
was given under “Catalogues” last week as Newcastle-on-Tyne. 
We should have said City Wire Works, Walker Gate, Newcastle- 
on-Tyne. 

Owing to the repeated extension of their incandescent lamp 
factories in the centre of Buda-Pesth, the United Electrical Company, 
Limited, have had to erect a larger factory outside the town at 
Ujpest, an industrial suburb. The new works are equipped for a 
daily output of 30,000 lamps, with easy facilities for extension. 
They comprise the following departments:—Lamp works proper; 
workshops for the manufacture of lamp caps and fittings; engine- 
room; gas works; filament carbonising furnaces; office building; 
post office; workmen's cottages; and testing department. After 
October 15th, all communications should be sent to the department 


at Ujpest. 


ELECTRIC LIGHT AND POWER NOTHS. 


* 


Abergavenny.— The Gas Committee has resolved to get 
a report from an expert electrical engineer on the subject of electric 
lighting for the district, at a charge not exceeding 25 guineas. 


Barry.—Last week Mr. A. G. Malet, L.G.B. inspector, 


-conducted a public inquiry into the application made by the Barry 


U.D.C. for power to borrow £7,100 for the purchase of land and a 
railway siding for electric lighting and other purposes. 


Bebington.—4At a meeting of the Lower Bebington 
D.C. last week, the minutes of the Parliamentary Committee were 
confirmed. They included a minute that the application for a pro- 
visional order for supplying the electric light to adjoining districts 
be proceeded with, and that if the authorities of these districts 
could not give an unconditional assent, their districts should be 
omitted from the area of supply at a later stage. It was resolved 
that the obligation of the Council under the provisional order 
should be contined to main arteries of the district specified. 


Birkdale,—At a meeting of the D.C. last week, the 
seal of the Council was aftixed to the agreement between the British 
Electric Traction Company and the Birkdale District Electric 
Supply Company and the Council, for the transfer to the latter 
company of the Council's provisional order for the supply of elec- 
tricity in the district. The British Electric Traction Company will 
provide at least £25,000 of the £30,000 capital. 


Blackburn,— A three hours’ discussion took place at a 
meeting of the T. C. last week as to the respective merits of low 
speed and high-speed engines. The Corporation advertised some 
time ago for a combined engine and dynamo of 1,500 B. P. for the 
electricity works, and a sub-committee of the Electricity and Tram- 
ways Committee was appointed to go through the 213 tenders 
received. Their report and recommendation, endorsed by the 
general committee, stated that they had visited the electricity 
works of various towns and cities, and had discussed the matter fully 
with the electrica] engineer (Mr. Giles), and consulting electrical 
engineers (Messrs. Lacey, Clirehugh & Sillar), and set forth in 
detail the advantages claimed for the low-speed and high-speed 
engines by their respective makers. For the former type it was 
claimed that they were more economical than the others in steam 
consumption, possessed superior solidity and endurance, and were 
less subject to wear and tear. This, the makers of the high-speed 
type denied, claiming for their makes that they were much less 
costly, equally efficient as to steam consumption and wear and tear, 
and also that they were more economical in regard to space, and in 
the number of superintending workmen required. The engineer 
(the report proceeded) stated to the Committee that published 
reports showed that high-speed engines were principally used for 
lighting and tramway purposes in this country, and had been 
found to work satisfactorily. Recently, however, a demand had 
been made in large cities for engines of greater power (up 
to 5,000 E. P. each) than those hitherto in use, and in such 
cases low-speed engines were rendered necessary because of elec- 
trical difficulties. Glasgow and Leeds had adopted low-speed for 
traction and high-speed for lighting. Manchester and Portsmouth 
had also adopted low-speed engines, but at Liverpool there were 
64 high-speed engines working satisfactorily, also in other places. 
The 11 high-speed engines at present in use in Blackburn were also 
working satisfactorily. The Sub-Committee found that whilst both 
types of engines were satisfactory in the towns they had visited, 
none of the size required, 1,250 H.P., had been in use for electrical 
purposes for more than three or four years in this country, but the 
makers of the high-speed engines, and the Comniittee’s engineers 
stated that there was no reason why the larger sizes which had been 
found satisfactory during the limited time they had been in usc 
should not be as strong and lasting as those of tbe smaller sizes, all 
the parts being proportionally strengthened. The purchase cost of the 
low-speed engines, with dynamos of German manufacture, exceeded 
thatof the high-speed engines with English-made dynamos by £2,350 ; 
and the cost of the low-speed engines with English-made dynamos 
exceeded that of the high-speed engines with English-made dynamos 
by £4,038. Extra cost of foundations and engine house additions 
required for low-speed machinery increased that amount by £960. 
Being satisfied that either type of engine was suitable for the 
purpose required, the Committee did not feel justified in recom- 
mending the more expensive low-speed type, but advised 
acceptance of the tender of Messrs. Dick, Kerr & Co., Limited, of 
Preston, for a high-speed steam dynamo at the price of £21,031. 
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Councillor Hamer moved that the report be referred back for 
reconsideration. He asserted that the concensus of engineering 
opinion had undergone a change, and that for engines of high 
power low speed was necessary. Manchester, which had had thc 
advantage of profiting by the experience of other towns, had 
decided upon low speed engines, which were being made in Black- 
burn. Go where they would, they found that the higher the horse- 
power the lower was the speed of the engines. Butif they wanted a 
high speed engine, why go out of the town when a local firm had 
offered to make it for about £1,500 less? He challenged their 
electrical engineers to say they could find in America or Germany a 
dozen such engines as it was proposed to purchase. The big elec- 
trical engineers, Mr. Hamer continued, were themselves putting in 
low speed engines. 

Alderman Dugdale, in seconding, thought the Committee had 
made a mistake in not obtaining tbe opinion of a mechanical 
engineer as well as electrical engineers. Speaking from 50 years’ 
experience, he was satisfied that the adoption of a quick speed 
engine would prove a mistake. 

Alderman Oddie denied the accuracy of the previous speakers’ 
contentions, and added that the Council would not be justitied in 
spending an additional £5,000 merely to have the engine built iu 
Blackburn. 

Councillor Lewis said it was unworthy of the Council to discuss 
technical matters of this kind. Clearly they must be guided by the 
advice of their engineers. 

Alderman Thompson observed that a good deal had been said 
about Manchester putting in low-speed engines, but they were of 
3,000 K. P., and were properly of the low-specd type, but with only 
1,500 H.P. Jow speed was not required. 

In his reply to the objections raised, Councillor Crossley 
traversed the arguments in favour of low-speed engines, and said 
that the high-speed type not exceeding 2,000 n P. were the most 
eflicient and economical. He reminded the Council that they were 
dealing with a combination of engine and dynamo, and in such 
& case no purely mechanical engineer was capable of advising, 
whereas all electrical engineers had some mechanical knowledge 
qualifying them to come to a decision. It was true that a firm in 
the town had sent in atender for a high-speed engine, but though 
they had made a few of a particular kind, they had made none of 
the kind required. On the other hand, they had a firm whose sole 
business was the manufacture of high-speed engines. The difference 
between the tenders was £1,498 in favour of the local firm, but tak- 
ing the guaranteed steam consumption set out in the tenders a very 
considerable difference would be found. The local tender would 
cost £220 a year more than the other. Capitalised it meant £5,500, 
which was, he considered, a very strong reason for passing over the 
local tender. Councillor Crossley then referred to the pressure and 
influence brought into play over this matter, and strongly depre- 
cated them. Finally, he expressed his willingness to allow the matter 
to go back to committee, provided the Council relieved that body of 
responsibility for delay. 

This was agreed to, but Alderman Thompson, chairman of the 
Electrical Committee, intimated that he would not take any 
further part in their deliberations on this subject. 


Bolton.—^A request that application for sanction to 
borrow £125,000 for the purposes of the borough electricity under- 
taking should be made to the L.G.B., was submitted by the Elec- 
tricity Department of the Corporation to the Finance Committee at 


a recent meeting, but it was deferred for further consideration by 
the latter Committee. 


Chesterfield.—The town was lighted with electricity 
for the second time on Thursday last week. The installation has 
been erected under the superintendence of Mr. Acland, borough 
electrical engineer, and Mr. Taylor, the Westinghouse Company's 
representative. Before Christmas it is hoped the plant will be 
complete. 

It is a curious fact, doubtless forgotten by many, that Tuesday 
last was the twentieth anniversary of the inauguration of the 
electric lighting of Chesterfield on the series system, with 22 Brush 
arc lamps and 100 Lane-Fox glow lamps, the work being carried 
out by Mr. W. Kingsland for Messrs. Hammond & Co. The instal- 
lation was described in our issue of April 15th, 1882. 


Cleveland.—A start has been made with the laying down 
of an extensive electric power plant at the Cleveland steel works of 
Messrs. Bolckow, Vaughan & Co., Eston. The installation is on a 
scale which will make it one of the most extensive electrical power 
plants in the kingdom. The electric station is to be erected about 
a mile from the steel works, on what used to be the old bed of the 
river. The cables are to be laid on the solid system in earthenwarc 
troughs filled with bitumen. All the overhead cranes, machinery at 
the railbank, and the machinery in most of the other departments, 
will be electrically driven. As far as possible each machine will 
have its own motor. According to the Yorkshire Herald, the 


Westinghouse Electrical Company, of Pittsburg and London, have 
the contract. 


Denton.—Notice of the transfer of the U.D.C.’s electric 


lighting order to the Manchester Corporation is filed in the London 
Gazette for October 4th. 


Derby.—At a special meeting of the T.C. last week, 
it was stated that the electric light undertaking commenced the 
year with a balance in hand of £700, and finished with a deficiency 
of £2,218. 


Dublin.—At the monthly meeting of the Dublin Cor- 
poration last Monday it was announced that the Treasury had 
refused to sanction the issuing of a loan from the Board of Works, 


including a sum of £4,310 for electric lighting purposes. A coun- 
cillor stated that of the sum of £50,000 already got for electric 
lighting, £18,000 had been spent for other purposes. 


Farnham.—The U.D.C. has referred to a special com- 
mittee a liberal offer of the Edmundson Electricity Corporation. 
If the Council will arrange the necessary loan, the corporation will 
be prepared to carry out the works under the supervision of the 
Council's engineer, at prices to be agreed upon,and arranged with him 
on behalf of the Council. 'The corporation would lease the works 
from the Council, when completed, for a period of 14 years, paying 
as rent a sum equivalent to the amount of the interest on the loan 
the Council to have the option of terminating the lease at the end 


of seven years upon paying the corporation 15 per cent. on the 
capital expended. 


Farnworth and Kearsley.—The D.C. of Farnworth 
has decided to introduce electric lighting into ite streets, aud arc 
lamps have been ordered for two of the principal thoroughfares, 
which have hitherto been lit with gas. The Kearsley District 


Council is also proposing to introduce electric lighting into its 
township. 


Fintona (County Tyrone).—At a meeting of the Town 
Commissioners on Saturday last the desirability of substituting 
electric lighting for gas was discussed, in connection with the Great 
Northern Hailway's contemplated scheme of electric traction for the 
branch line from Omagh to Fintona. à 


Walifax.—The electricity works of the Corporation have 
been in sore straits for want of water during the abnormally dry 
season. The works are situated on the Hebble Brook, and 750,000 
gallons daily are required for condensation purposes. Of an 
evening the brook has been nearly dry, and last week, to add to 
the difficulty, a well on the premises, whose supply has hitherto 
been copious, began to fail. The engineer (Mr. Street) has 
done his best to keep pace with the requirements for both lighting 
and motor supply, aid on occasions of failure the tram setvi e ha: 
had to give way. The recent rains, therefure, were very welcome. 

The Electricity Committee has decided that in cases where an 
application has been made by a customer for an alternative supply 
to a private installation, the Corporation will require a minimum 
consumption equal to two hours per day of the maximum 
demand; the applicant to pay for the supply and laying of the 
cable and all necessary apparatus, and to enter into a three years’ 
agreement. 


Johannesburg.—At a recent meeting of the T.C. it was 
stated that “ plans were being prepared for the construction of elec- 
tricity works capable of extension, which would meet the require- 
ments for lighting and traction as the,town increased.” 


Leieh.—Last week Colonel Durnford held an inquiry at 
Leigh into the T.C.'s application for eanction to borrow £11,250 
for electric lighting purposes. 

At a meetiug of the Tramways and Electricity Committee of the 
Leigh Town Council it was resolved to offer the appointment of 
assistant electrical engineer to Mr. D. M. Kinghorn, an engine 


driver at the works, and, should he accept, to advertise for another 
engine driver. 


London,—L.C.C.—The Council, on reassembling on 
Tuesday, decided to advance loans of £30,000 to the Hampstead 
Borough Council for electric lighting works, and £8,645 for electric 
light meters, the latter sum to be repaid within ten years, and 
£10,000 to the Stepney Council for similar works. The report of 
the Highways Committee stated that attention was drawn some 
time ago to the practice adopted by some of the electric lighting 
companies which test their own meters, of marking them in such & 
way as might give the impression that they had been tested by an 
independent authority, and not by the companies selling the current. 
The subject was brought under the notice of the Board of Trade, 
when the Committee pointed out that the duty of testing electricity 
meters devolves upon the County Council, and the Board was asked 
to take such measures as it might see fit to prevent the continuance 
of the practice. At an interview in December, 1899, the late Sir 
Courtenay Boyle expressed the view that the intention of the 
provisional orders was that immediately the Board had classed any 
types of meters as appropriate, the duty was cast upon the County 
Council of taking steps to test and certify all meters supplied by 
undertakers to consumers other than those who, under special 
arrangements between themselves and the undertakers, were 
excluded from the operation of the orders as regards supply by 
meter. It was, however, pointed out to the late secretary to the 
Board that no penalty was provided in the orders in the case of the 
failure of companies to have their meters tested, and he then stated 
that the Board would consider whether some penalty should be 
provided for by further legislation. These suggestions had been 
under the consideration of the Board of Trade, which had now in- 
timated that while in sympathy with the object in view, it was of 
opinion, having regard to the small number of types of meters 
which have as yet been approved by it, that the time had not yet 
arrived for compulsory legislation. The Board further stated that, 
as the question was one which affected electricity supply in general, 
and not London alone, the expediency of the County Council 
taking action in the matter appeared to be doubtful, and that with 
respect to future electric lighting orders, the Board, as at present 
advised, would not be prepared to insert any special provision re- 
quiring the use only of certified and approved meters In 
announcing this decision, the Highways Committee expressed regret 
that the Board of Trade was unable to see its way, at any rate for 
the present, to take any action in the matter. 
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Mr. Cornwall, in view of the reasons advanced by the Board of 
Trade, asked whether the Highways Committee would see its way 
to send a circular or communication to other local authorities 
inquiring whether they had experienced the same inconvenience, 
and, if so, whether they would co-operate with the London County 
Council in a request to the Board of Trade. It might be that other 
authorities were in the same position as the County Council, 
and if the latter moved in the matter the furmer might be induced 
to assist. Mr. J. W. Benn, in reply, agreed that it might be wise 
to secure the support of the borough councils in order once more 
to press upon the Board of Trade the necessity for compulsory test- 
ing. In the mean time he mentioned that every person using a 
meter had the right to send it to the London County Council to be 
tested. He would see that the suggestion received the attention of 
the Highways Committee, and the wider question of approaching 
local authorities outside London in regard to the matter would also 
be considered. 

It was announced by the Building Act Committee that approval 
had been given to plans submitted on behalf of the Charing Cross 
and City Electric Lighting Company for the erection of an addition 
to the distributing station in Fenchurch Street, and to an applica- 
tion for consent to preliminary works in connection with the pro- 

esed generating station in Grove Road, St. John's Wood, for the 
‘Central Electric Supply Company. 

SourHwaRK.—The electricity accounts for the year ended March 
31st, 1901, show that the income was £7,799 19s. 7d., and the 
working expenses £6,041 12s. 34d., showing a gross profit for the 
year of £1,758 7s. 34d. After deducting £1,796 6s. 7d. for interest 
on loans, the net result is a loss of £37 19s. 34d. on the year's 
working. This amount, added to the deficit from last year's 
account, made a deficiency at March 31st, 1901, of £2,188 138. €id. 
The total capital outlay to March 31st, 1901, amounted to 
£57,313 6s. No charge has yct been made for repayment of loans, 
as the first instalment, under the terms of the mortgage, does not 
fall due till October, 1902. 


Maesteg.— At a meeting of the D.C. the clerk read a 
letter from Messrs. Fletcher & Lewis, stating that they were pre- 
pared to give their services and advice with regard to lighting the 
town with electricity for 20 guineas. The terms were accepted, and 
a committee appointed by the Council met the expert and discussed 


the plans. ' 


Manchester.—At the monthly meeting of the City 
Council on Wednesday last week, it was decided to apply to the 
L.G.B. for their sanction to a loan of £477,000 for electricity pur- 
poses. Dr. Bishop stated that no fewer than 85,000 lamps were 
awaiting connection, and there were also large applications in 
prospect. l 

Merton.—The Parish Council has acceded to the desire of 
the Wimbledon U.D.C. to supply electric current to the houses on 
the Polytechnic Estate within the Merton district, subject to the 
Merton authorities reserving the right to take over the cables, and 
that the price for current should Le the same as that for Wimbledon. 
A suggestion to invite electric light companies to tender for the 
work of lighting the parish was rejected. 


Newburn,—The Council has resolved to give the New- 
castle and District Electrical Lighting Company, Limited, consent 
to come into the district, subject to terms being arranged to the 
satisfaction of the Council. 


Nottingliam,—At the meeting of the Nottingham City 
Council on Monday, the Electricity Committee presented a report 
urging that the time had arrived when the Council should take into 
consideration the question of raising additional capital for the 
extension of the electricity undertaking of the Corporation. The 
total capital authorised to be raised up to the present amounts to 
£235,000, and of this sum £233,622 has been expended. The 
balance will not more than suffice to provide for extensions of mains 
now in hand. The city electrical engineer (Mr. Herbert Talbot) 
had prepared an estimate of the amount of capital which will be 
required for the purposes of the undertaking during the next five 
years. The following is Mr. Talbot’s estimate :—St. Ann’s power 
station: additional boilers and machinery required to complete the 
equipment of the first section of the St. Ann’s power station, 
£38,750; meters, house connections, &c., £16,250; extension of 
mains, £30,000 ;.total, £85,000. Eastcroft power station: electricity 
generating station in connection with the destructors proposed to be 
erected in the Eastcroft, £2,000; machinery, plant, cables, mains, 
switch gear and battery for the equipment of the station, £13,500 ; 
total, £15,500; making together for the two stations £100,500. 
The Committee recommended that the Council should obtain powers 
In the Bill to be promoted, in the next session of Parliament to raise 
the sum of £100,500 from time to time, as may be required. In 
order to carry on the work until the Parliamentary powers have 
been obtained, the Committee recommended the Council to make an 
application to the L.G.B. for their consent to the raising of a loan 
of £15,000 for extensions of mains, house-service connections and 
metew. The Council adopted that portion of the report relating to 
the Eastcroft power station. The proposal regarding the St. Ann's 
power station was deferred for a month. 

The reports of the City auditors in reference to the Corporation 
accounts for the year, show that of a total sum of £464,524 178. 5d. 
Taised on loans account, £94,800 was allocated to the electricity 
department. The year's trading in this department showed that 
£31,608 178. 3d. had been received for sale of energy, and the total 
receipts were £31,875 2s,-7d., generation and distribution had cost 
£1,054 168. 7d, and salaries amounted to £1,767 4s. 5d., the expen- 
diture reaching £13,955 6s. 1d. Thus a profit for the year was left 


of £17,919 16s. 6d., and this was subject to £3,175 03. 11d. oontri- 
bution to sinking fund and redemption of loans, and £6,337 2s. 6d. 
interest on loans and consolidated stock. To the general district 
rate was contributed £6,000, aud the balance from the previous year 
being £151 15s., £2,559 8s. 1d. was carried to the depreciation fund. 
The electric traction accounts for the first three months of the year 
showed a net profit of £2,522 6s. 7d. 


Pembroke (Ireland).—The U.D.C. has resolved to. 


reduce the price of electrical energy from 6d. to 4d. per unit. 
Pwllheli.—Steps are being taken by the D.C. to push 


forward the work of securing the electric light for the town. 


Risca.—Messrs. Medhurst & Lloyd have been appointed 


by the D.C. to report on the advieability of supplying the industrial 


districts of Abercarn and Risca with electricity. 


Salford.—The T.C. has decided to apply to the L.G.B 
for sanction to borrow the sum of £5,000, to cover the cost of the 
purchase of electrical motors to be let out on hire. 


Stafford,—The T.C. decided on Tuesday at the monthly 
meeting to make a considerable extension of the electric light 
cables in order to meet the probable demand for electricity. The 
engineer's (Mr. J. H. Clothier’s) estimate of the cost was £2,100. 
The Committee proposed the following modifications in the charges 
to large consumers:—For lighting, 5d. per unit, less 24 per cent. 
for quantities up to 1,500 units per quarter, 5 per cent. from 1,500 
to 3,000, and 10 per cent. over 3,000; for motive power, 24d. for 
quantities up to 2,500 units, 2d. up to 12,500, 14d. up to 25,000, 
11d. up to 31,250, 12d. up to 37,500, 14d. over 37,500, all subject to 


„ 24 per cent. discount. 


Sudbury.—The Electric Lighting Committee having 


decided to lease their powers, are advertising the provisional order 


in order to obtain the best terms. It is understood that several 
offers were received from responsible companies to undertake the 


working of the scheme. 
Torquay.—The electricity accounts for the year ending 


March 31st, 1901, show a surplus of £627 after paying interest and 
sinking fund charges. | 


Wednesbury. — The Corporation’ has instructed Mr. 
Warden-Stevens, of Westmiuster, to advise it regarding an elec- 
trical undertaking for the town. 


West Bromwich.—At the September meeting of the 
Council the recommendations of the Electric Lighting Committee 
that a flat rate of 4d. per unit should b» adopted for the summer 
months from April 1st to September 30th, and the rates of 6d. and 
2d. on the maximum demand system should be continued during 
the winter months from October 1st to March 31st, were referred 
back for futther consideration. After fully considering the matter, 
the Committee recommended the Council at the monthly meeting 
on Wednesday last week to adopt the following scale of charges:— 
44d. per unit for one hour's use per day, 3d. for two hours, 24d. for 
three hours, 24d. for four hours, 2d. for five hours, or 44d. per 
unit of the maximum demand for 91 hours per quarter, and 14d. per 
unit for all energy consumed above that number of hours. For 
lighting churches and chapels, the Committee recommended a 
flat rate of 34d. per unit all the year round. The rate for power 
purposes was 3d. per unit until an equivalent of 78 hours’ use of 
maximum demand had been reached in each quarter, and thereaftcr 
1d. per unit; the Committce recommended instead a uniform rate 
of 1d. per unit. These recommendations were adopted by the 
Council. The Committee expected that they would be asked to 
supply the tramway company annually with 600,000 units-of elec- 
tricity, but to enable them to do this it would be necessary to 
extend the present plant. Notwithstanding the present low 
charges which the Committee recommended the Council to adopt, 
they expected, when they were supplying electricity to the trams, 
to make a considerable profit out of the undertaking, but they would 
have te wait 18 months or two years before that was realised. 


Wimbledon.—Mr. E. Jones, of Bedford, has been 
appointed out of 33 applicants to the post of junior assistant engi- 
neer in the electrical department of the U.D.C. 


Windsor (N.S,W.).—A company has been formed for the 
purpose of generating electricity at Colo River, about 30 miles 
from Windsor. It is proposed to supply Sydney, Newcastle, and 
elsewhere. 


Woolwich.— The Woolwich District Electric Lighting 
Company, whose works are being trausferred to tho M.B.C., have 
agreed to allow an abatement of £300 off the agreed purchase price 
for the cost of renewing the positive plates of the batteries. Mr. 
Sidney Hawes, M.I.E.E., has reported satisfactorily on his investi- 
gations into the books and accounts of the company. 

The Council has provisionally decided to accept the offer of the 
Edmundson Company to provide induced draught plant at the 
Council's works. 

The Council, as the result of a communication from the Elec- 
trical Trades Union, have rectified an error in the rate of wages 
of their schedule as published in the ELECTRICAL REVIEW. 
The estimated cost of the cables to connect the Woolwich gene- 
rating station with the Plumstead mains, which have been put 
down in accordance with the scheme of the late Plumstead U. D. C., 


is £3,370. 
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ELECTRIC TRACTION NOTES. 


Aberdeen.—There is a movement on foot for the con- 


struction of an electric line of tramway from Woodside to Dyce 
and from Mannofield to Culter. 


Adelaide.—Four schemes for electric traction tramways . 


have recently been submitted to the City Council. They have been 
prepared by the city engineer, and the Tramways Committee 
recommended one estimated to cost £662,000, or £8,946 per mile 
including the net cost of the existing lines. After utilising such 
material as is available for the new scheme, the total cost will be 
£962,000, and it is estimated that when the reconstruction is com- 
plete in five years’ time a net profit of £10,000 will be realised after 
paying interest at the rate of 4 per cent. 


Berlin.—The Emperor William refused to allow a tram- 
way to be carried across the Unter den Linden. The Municipal 
Council by 95 votes to 20 has passed a resolution expressing regret, 


and urging the magistrates to use every suitable means to get the 
decision reversed. 


Birkenhead.— The residents in Oxton and Claughton 
have memorialised the T.C., urging them to immediately extend the 
tramways into their districts. The Tramways Committee have 
therefore resolved to extend the tramways in the districts named, 
and to apply for B. of T. sanction to borrow £15,314 for carrying 
out the work. 

Blackpool.—AÀt a meeting of the T.C. last week the 


minutes of the Tramways Committee were submitted and confirmed. 
They included a recommendation for the purchase of cars, at an 


expenditure of £14,000, and of certain extensions of the tramways , 


al a cost of £15,635 for which tenders were recently invited. 


Bradford. The Tramways Committee has given instruc- 
tions for the inclusion in the next Parliamentary Bill of application 
for powers for the reconstruction for electric traction of the various 
tramlines. It has been determined that Demerbe points are to be 
used in the reconstruction and linking up of all these lines. The 
Committee has raised the wages of drivers from 54d. to 6d. per 
hour in the first instance, and to 64d. after 12 months’ service with 
a clean record; and of conductors from 43d. to 5d. after six months’ 
Bervice, and 54d. after & further 12 months' service with a clean 
record. The Committee is advertising for a traffic superintendent 
—a newly created post—at £200 a year. The manager has reported 


to the Committee that he has inspected at the makers’ works at 


Charleroi, 50 of the electrical equipments to be supplied to the Cor- 
poration, and they have undergone the tests quite satisfactorily. 

The Fire Brigade Committee has just appointed a special Sub- 
Committee to consider the question of motors for fire engines. 
The Sub-Committee is at present opposed to electric traction, the 
reason given for the hostility being ''the excessive weight of the 


batteries and the possibility of the current giving out in a long run 
on heavy roads." 


Brighton.—The Council is to apply to the B. of T. for 
a prov. order to construct a tramway in London Road from the 
Stanford Arms to Gloucester Place, and also from the Victoria 
Gardens round the Old Steine enclosures. The rails of the first 
lines are now all laid, and a large part of the rest of the work is 
completed. A trial car was had out in the early hours of the morning 
one day last week, and everything worked well. 


Bristol,—At Tuesday's meeting the City Council again 
devoted several hours to the discussion of subjects connected with 
the electrical tramways. The Watch Committee reported on the 
accidents in which cars were concerned, and it appeared from 
the figures that in the past six months 142 accidents had hap- 
pened, in which 68 persons were injured. It was, however, ex- 
plained in the course of speeches that the injuries were for the most 
part trivial, and in the single fatal case the coroner’s jury found 
that the death was due to a pure accident. While there was fora 
short period, subsequent to the introduction of new drivers, an in- 
crease in accidents, the number had now dropped to the normal 
level, and under these circumstances the Council decided merely to 


forward the report to the Board of Trade without making applica- | 


tion for an inquiry. Later a resolution in favour of licensing 
drivers of electric cars was adopted. 

Interest in these subjects was over-shadowed by the larger matter 
introduced by Alderman Pearson, chairman of the Bristol Elec- 
trical Committee, who asked the Council to authorise negotiations 
with a view to the purchase of the electrical tramways of Bristol. 
The Alderman made strenuous efforts in this direction when elec- 
tricity was being introduced in place of horse traction, but was not 
supported by the Council. A number of members criticised some- 
what strongly the attempt to re-open the question, but Mr. Pearson 
said he should not waste his time if he anticipated a blank refusal 
on the part of the company to negotiate, and in this connection it 
may be mentioned that a belief has grown up in Bristol—on what 
foundation cannot be said—that the directors of the company are 
not at this moment averse to negotiations. Mr. Pearson carefully 
abstained from discussing term: of purchase, but pointed out that 
13 years after May next the city could buy under the statutory 
powers of the Tramway Act, and this contingency might hinder 
necessary extensions, and might, as the period grew shorter, lead 
to the undertaking not being kept at so high a level as in the past. 
The only terms on which he would consent to negotiate were, first, 
that the price should not involve a present charge on the rates of 
Bristol ; and, secondly, that the city should not be in a worse posi- 
tion by buying now than it would be by deferring purchase until 


the end of the statutory period. The Council, by 42 votes to 12, 
decided to empower a special committee to negotiate with the 
company, and Mr. Pearson intimated that the matter would be taken 
in hand without delay. 


Carlsbad.—A company has just been formed in this 
town under the title of the Elektrische Strassenbahngesellschaft," 
which has for its object the establishment of a system of electric 
tramways in Carlsbad, where up to the present the only means of 
communication is hired carriages and hotel omnibuses. Carlsbad 
has a population of 15,000 inhabitants, to which during the summer 
season—from April to October—must be added from 40,000 to 
50,000 visitors. The town is built in an attenuated fashion along 
the river Tepl, and extends in this way over a distance of several 
kilometres, along which a tramway is sure to be largely availed 
of both by the fixed and floating population, while branches that 
can be directed towards the various groups of villas and hotels of 


this popular inland watering-place will be equally appreciated. 


The company in question is, we understand, open to receive offers 
from electrical supply companies and contractors. 


Carshalton.—The U.D.C. has decided to take a poll of 
the parish on the proposed introduction of tramways by the 
L.U.T. and the B.E.T. Companies. The Council will send repre- 


sentatives to a conference of local authorities concerned in the 
tramway proposals. 


Darlington.—The Tramways Committee has considered 


the offer of the Electro-Magnetic Traction Company and referred it 
to the General Purposes Committee. l 


Dewsbury.—The shareholders of the Dewsbury, Batley 
and Birstall Tramways Company agreed on Monday to sell their 
undertaking to the B.E.T. Co. The price to be paid is £4 17s 6d. 
per share for the ordinary shares of £9 each, the preference shares 
of £10 cach to be paid in full. The total purchase price, it is 
said, will amount to £27,769. The present trams are run by steam, 
and it is the intention of the B.E.T. Co. to introduce electricity. 


They have powers to construct light railways from Dewsbury to 
Spen Valley. 


Esher.—The U.D.C. on Tuesday decided to inform the 
L.U.T. that in the Council's opinion tramways were not required 


for Esher, but desiring the company to supply fullest and farther 
particulars of their extension scheme, 


Glasgow.—The new section of the Corporation tramway 
system—Alexandra Park to Pollockshaws—was i by the 
B. of T. officials last week, and a 10 minutes’ service has now been 
inaugurated between these two districte. For this and other exten- 
sions, Mr. Young, the manager, has been authorised to construct 
100 car bodies at the Corporation tramway workshops at Coplawhill. 
For these bodies double motor trucks will be wanted, and will in 
all probability be advertised for through the usual channels. 

The traflic receipts for week ending September 28th, 1901, form 
a record in tramway drawings for this country, being £14,277 
11s. 3d., being an increase of £318 12s. on the previous record of 
ihe same Corporation. 

Two fatal accidente occurred during the past fortnight, two young 
children being the victims. A new guard to prevent these frequent 
accidents is being tried on several of the cars with good effect. 
Another child, aged 23 years, killed, and a carrier severely injured, 
are the week's casualties. 

A block of over half an hour occurred at St. Vincent Street 


Corner on the 7th inst, caused by a car leaving the rails and 
blocking six lines. 


Grimsby.—Mr. Trotter made a B. of T. inspection of 
the Grimsby-Cleethorpes electric tramway on 3rd inst. 


Greenock.—Mr. Trotter made a B. of T. inspection of 


the new electric tramways on 2nd inst., and the line was ready for 
publie service the following morning. 


Halifax.—The B.E.T. Company, who are dealing with 
the construction of the Spen Valley and Morley light railways, 
have asked the Halifax Corporation whether, in the event of thet 
adopting the 3 ft. 6 in. gauge—the gauge of the Halifax tramways— 
the Corporation would be willing to come to some arrangement for 
the granting of mutual running powers. The Halifax town clerk 
has this weck replied that the Tramways Committee will be pleased 
to consider the proposal for interchange of traffic, but doubt whether 


any practical value would attach to the grant of running powers on 
either side. | 


Haslemere and Farnham.—A project is on foot for 
the construction of an electric tramway between these two places. 
It would connect two important branches of the London and Sonth- 
Western Railway, besides affording communication between Shotter 


Mill, Hindhead, Grayshott, Headley and other popular residential 
localities. 


Italy.—A Continental correspondent says that from some 
statistics just issued, it would appear that there is still room a 
considerable development of electric traction in Italy. Ot 3, 
kilometres of tramways worked by mechanical traction, there lod 
but 263 kilometres worked electrically. These lines are divi 
into small sections, and are owned by 64 companies. 
there are but 54 kilometres worked by electric traction. 


Leeds.—Authority has been given to the Tramways Com- 
mittee to place an order for 50 additional cars. 


(Continued on page 599.) 
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KEIGHLEY ELECTRICITY WORKS. 


THE question of electric lighting at Keighley was first 
seriously considered in 1898, when the Town Council ap- 
pointed Mr. R. P. Wilson to report on the subject. 

After considering the report, the Council deferred the 
question, but steps were taken to obtain a provisional order 
for electricity supply, and in July, 1899, the Council decided 
to carry out the work. Mr. J. M. Smyth was then appointed 
borough electrical] engineer, and commenced his duties in 
August of the same year, preparing designs and estimates 
for the work. 

In December, 1899, the Town Council approved a scheme 
estimated to cost £34,600, and application was made to the 
Local Government Board for sanction to borrow this 
amount. 


the town; adjoining the station are the Great Northern 
Railway goods siding and the River Worth, giving excellent 
facilities for the supply of coal, and of the water required for 
condensing and feed water purposes. 

The engine house is 40 ft. wide x 85 ft. long, and is lined 
with opalite tiles up to the traveller ways, with a red tiled 
floor. The boiler house is 70 ft. wide, and of the same 
length as the engine house, with which it is parallel. The 
battery room is 26 ft. wide x 53 ft. long. 

Office accommodation is provided at the station, and com- 
prises chief engineer’s and assistant’s offices, general office, 
plan and test rooms; a workshop and stores are also provided 
next to the engine house. 

An existing chimney was used, which was 100 ft. high 
and 5 ft. in diameter inside; this was in good condition, and 
was conveniently situated with regard to the rest of the 


GENERAL VIEW OF ENGINE Room. 


In the meantime, the engineer was instructed to prepare 
detailed plans and specifications, and to get in tenders for 
carrying out the work, The contracts for machinery and 
buildings were let during May and June, 1900, and borrow- 
ing powers were obtained from the Local Government Board 
shortly afterwards. 

On July 3rd the buildings were commenced, and early in 
December the engines and dynamos, switchboard, boilers, 
&c., were got into position, and the pipe work completed as 
quickly as possible, so that the engineer was able to com- 
mence the private lighting supply on March 30th, 1901, 
Which was the date promised to the Council before the works 
Were commenced, | 

The works are situated at Low Bridge, near the centre of 


buildings. When extensions are carried out, a larger chimney 
will be built, and the present one will be kept as a 
stand-by. 

Two Lancashire boilers, made by Messrs. Clayton, Son 
and Co., Limited, of Leeds, and measuring 30 ft. in length. 
x 8 ft. in diameter, have been fixed in the boiler house; 
these are fitted with Bennis mechanical stokers, driven by an 
electric motor. 'The boiler mountings were supplied by 
Messrs. J. Baldwin & Co., of Keighley. 

The boilers were made to work at a pressure of 160 lbs. 
per sq. in., and were hydraulically tested at the makers” 
works with a pressure of 270 lbs. per sq. in. 

A Green's economiser, consisting of 192 tubes, has also 
been installed. 

F 
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There are two boiler feed pumps, of the Worthington 
horizontal type. The feed pipes are in duplicate, and are 
arranged so as to supply the boilers either through the econo- 
misers or direct, as required. 
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Exa1ERIOR OF STATION. 


The main steam pipes are of steel, and are in duplicate 
throughout. There are two 7-in. pipes from each boiler, 
which join two 9-in. pipes carried on the engine house wall ; 
from these main pipes 
separate bends are taken 
through the dividing wall 
to the respective engines. 
The whole of the steam 
pipes, together with the 
drains and traps, were 
supplied by Messrs. W. 
B. Haigh & Co., Limited, 
of Oldham. 

A Körting ejector con- 
denser is provided for 
each engine ; these are of 
the “ Class B" overhead 
type; two of them are 
designed to deal with 
4,500 lbs. of steam per 
hour, and the third with 
7,000 lbs., using 12,000 
and 18,000 gallons of 
water respectively, and 
giving a vacuum of 
24 in. of mercury, with 
the inlet water at 60? F. 

The condensers are fed 
with water from overhead 
storage tanks placed on 
the roof, which have a 
total capacity of 21,000 
gallons; these are filled 
with water from the 
river Worth, raised by two 
6-in. Gwynne centrifugal 
pumps, which are driven 
by G. E. C. motors of 11 B.. P. each. The supply of cold 
water is abundant, and there is no need for cooling 
arrangements, Each of the centrifugal pumps i8 capable of 
delivering 30,000 gallons of water per hour when running 
at a speed of 925 revolutions per minute. 


The water for feeding the boilers is taken from the over- 
head tanks by a separate outlet, delivering into a hot well. 
The town water supply is available in case of need, but will 
only be used in emergency. | 

A 12-in. exhaust pipe is provided, open to the atmosphere, 
and any engine can be exhausted either into the condenser or 
to the atmosphere as desired. The condensing plant and 
exhaust pipes were supplied and erected by Messrs. Lucy and 
Co., Limited, of Oxford. 

The generating plant consists of three engines by Messrs. 
W. H. Allen & Co., Limited, of Bedford, coupled to 
dynamos by Messrs. Thos. Parker, Limited, of Wolver- 
hampton. Two of the engines are of 200 J. H. P., and one of 
330 1.H.P., at 360 revolutions per minute. They are all of the 
two-crank compound enclosed type, with forced lubrication. 

The dynamos are three in number, two being bipolar, of 
120 Kw. capacity each, and the third four-polar, of 200 kw. 
capacity. They are all direct-coupled to the engines, and 
are used shunt-wound for lighting purposes; they can, 
however, be used as compound generators for the future 
traction load by cutting in series coils, with a range of 
voltage from 460 to 550 volts. 

The balancer-booster set consists of a pair of balancers, 
which can supply a load of 50 Kw. out of balance, direct- 
coupled to two boosters giving 100 amperes each at from 
20 to 90 volts for charging the batteries. 

The switchboard comprises four panels of enamelled slate, 
and is arranged for four dynamos, with ample room for 
extensions. The two middle panels are for the batteries, 
balancers, and voltmeters. A Chamberlain & Hookham 
meter is fixed between each dynamo and the switchboard. 

The batteries consist of 256 cells arranged in two groups 
of 128 ; they are of the Tudor L.B. 11 type, in glass boxes. 
Their capacity is 700 ampere-hours, at a normal discharge 
rate of 70 amperes, and the emergency rate is 300 amperes 
for one hour. The normal rate of charging is 100 amperes. 


The repair workshop is equipped with a lathe and drilling 
machine, driven by electric motors. 
A 10-ton overhead travelling crane was supplied by 


Messrs. J. Carrick & Sons, Limited, Edinburgh, for the 
engine room. 


Nx. 
2 J. 
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Main SwITOHBOARD. 


The mains were supplied and laid by Messrs. Callender 8, 
Limited, and consist of single cables, lead-covered, and laid 
solid in earthenware troughs, which are afterwards filled in 
with bitumen and covered with tiles. 

Two feeders have been laid, one of 4, 15, *4 89. in. Cross 
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i section, 800 yards long, and one of 3, 1, 3 sq. in. cross- A short description of the plant is as follows :— l l 
1 Bel section, 700 yards long. The distributing mains are 15, There is one steel ash hopper about 6 ft. long x14 ft. wide, which 
Mr | n7 ; ti d ‘10. 05. 10: about f il receives the supply of ash from the tipping wagon, and which is 
07 sq. In. cross-section, an N About tour miles fitted with an improved flap feeding door for regularly feeding the 
E have been laid at present. elevator buckets. This simple device overcomes the difficulty ex- 
ci perienced in many ash elevators by the 
ar choking up of the boot of the elevator. In 
bt and | this case the ash or clinker is fed into the 
je i buckets about 4 ft. or 5 ft. above the centre 
ae of the sprocket wheel. 
The receiving hopper is made of jin. 
Mer: steel plate with angle iron in the corners, 
ng which are firmly flanged and rivetted 
Ps. together. 
ew ud There is one 12-in. continuous cased-in 
DI bucket elevator, 50 in. centre to centre of 
lit sprocket wheels. This elevator is provided 
cL with a wrought-iron boot, in which are 
PP | arranged the adjusting blocks for taking up 
zw and adjusting the length of: the chain. 
Mits = Bottom fittings, consisting of sprocket 
8. 74 wheel, shafts, pedestals, &c., are provided 
Tol | for the built-up boot. There is also one 
A strand of steel roller chain supplied with 
ua this elevator which is stretched tightly 
aa y over the top and bottom drums, and to 
every other link is rivetted the continuous 
nes | buckets, which are 12 in. long, each bucket 
„ being arranged with a wrought-iron skidder 
diate bar for the purpose of guiding the full 
tine | buckets on their upward course and the 
| BoILERS AND STEAM PIPEs. 
al | Twenty-four public arc lamps have ———— — -— — 

i L tu) 7 
zh | been erected, 12 of which are of the | TES 
19 5 enclosed type and 12 of the open type; 

T " all these were made by Messrs. Crompton 
d and Co., Limited. 
1 There are about 3,000 8-C. P. lamps me 
a at present connected, as well as 10 H. P. a 
nd in motors. The Town Council has de- 
us cided to le& out motors on hire, and 1 
19 | already a considerable demand for small | — 
md motors is springing up amongst power * 
users. | | 4 
— ET 


The charges for electrical energy are 
alternative, at the option of the con- 
sumer ; either 7d. for the first hour's 
use of the maximum demand, and 3d. 
afterwards, or 5d. all round. For power 
the charge is 23d. per unit. 

The Corporation has recently pur- 
chased the existing horse tramways from 
a company, and they are to be equipped 
for electric traction at once. The line 
is about 3 miles long, and extensions will 
probably be carried out next summer. 

The whole of the works, including the 
buildings and plant, were designed by 
Mr. J. M. Smyth, who was ably assisted 
by Mr. H. Chilvers, as architectural 
draughtsman, and Mr. W. Mackintosh, 
as assistant electrical engineer. The 
work was carried out to the original 
specification at a cost of about £31,000, 
showing a satisfactory margin on the 
right side. Keighley has long been well 
to the front in the adoption of modern 
improvements, andthe Town Council is 
to be congratulated on its worthy main- 
tenance of the reputation of the town. 

We are indebted to Mr. Smyth for 
the particulars and photographs em- 

‘bodied in the foregoing article. 
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ASH-HANDLING AND SORT- 
ING. PLANT. 


ASH BUNKER AT NEPTUNE BANK STATION. 


T In the issue of the ELECTRICAL KEVIEW 

Gn for July 5th and succeeding weeks we 

E described the whole of the new plant which has been erected 
"E at the generating station at Neptune Bank, Newcastle-on-Tyne. 

| We are now able to go more fully into the details of the con- 
. struction of the ash-handling plant, and to illustrate it by means 
(a of photographs. 


empty buckets on their downward course. The chain is fitted on 
the improved roller type, so as to reduce the friction in working 
over the sprocket wheels. The head fittings provided to this 
elevator are of the usual standard type, and a wrought-iron hood 
is fixed and firmly bolted to the structural work. Jg. 
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The framing of the elevator is cased in, and consists of four 
angle-iron runners for supporting the buckets, stiffened and 
stayed by means of angle iron stanchions having rivetted to them 
the casing sides and back; the front plates, however, are so arranged 
as to be easily detached for the purpose of getting at the 
buckets. 

A wrought-iron chute is provided to this elevator, and firmly 
fastened to the framework; it is built up of ;,-in. steel plate, with 
the ends and sides flanged and rivetted together, thus forming a 
good substantial delivery spout. This delivers into a wrought-iron 
built-up ash bunker, 8 ft. square x 6 ft. 6 in. deep on the vertical 
line, provided with a self-emptying bottom. This bunker 
is made with j-inch and F -inch side plates, the bottom 
plates having angle irons in tbe corners, and an angle iron ring 
arranged all round the top. The angle iron stiffening ring 
runs about midway vertically round the bunker inside, and tee-iron 
stiffeners are connected to the same by means of flat iron butt 
straps. This bunker is supported by means of rolled steel joist 
standards and frame work. The necessary slides, doors, and 
levers are provided for emptying the bunker. 

The structural work of this hopper supports the head ofithe 
elevator, and also provides a platform for the electric motor. The 
power produced, the motor is transmitted to a short horizontal 
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WHALEY HAS 


PRODUCER GAS PLANT. 


THE use of producer or poor gas is daily extending, and it is doing 
so because gas-power is now becoming recognised, not merely as a 
very economical power, but as possessing other advantages of a 
valuable order. As regards economy, Messrs. T. H. & J. Daniels, of 
the Lightpill Ironworks, Stroud, whose gas plant we illustrate here- 
with, claim, we believe correctly, that their small 50-m.P. gas 
plant and engine produces power as cheaply as the best triple- 
expansion engines. This, to begin with, must represent a great 
saving over the customary cost of power generated by small steam 
plants. The economy of small gas-power plants renders them 
peculiarly suitable for small works. They are further economical in 
the small amount of labour they employ. The gas producer is 
supplied with fuel in bulk by any labourer. No skill is required, 
such as that necessary in stoking a steam boiler. Indeed, the labour 
of firing is so small, that one man can attend to both the gas pro- 
ducers and engines of 150 K. p. : 

The gas plant made by Messrs. Daniels is that known as the 
Walker patent type. Its principal features consist of a steel- 
cased vessel lined with firebrick, and closed with airtight 
jeints at the cleaning doors, with a special blower injecting steam 
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SCREENING AND SORTING APPARATUS AT BRIGHTON. 


countershaft, upon which are keyed two wrought-iron pulleys (fast 
and loose), each being 5in.in width and 3 ft. in diameter. At the 
opposite end of this short countershaft a bevel wheel is keyed for 
transmitting to the vertical shaft the power required for 
driving the elevator. The short countershaft runs at the rate of 
130 revolutions per minute, the vertical shaft at 90 revolutions, and 
the elevator countershaft at 40 revolutions. 

The whole of this plant has now been working for some time, 
and is giving every satisfaction. 

Whilst upon the subject of ash-conveying plants, it may be 
interesting to our readers to describe the plant erected at Brighton 
for breaking, screening, and sorting the ash and clinker. This plant 
is applicable not only to electric light works and electric power 
stations, but also to large steel works and other plants where it 
would pay to handle the refuse from the boilers or furnaces. The 
plant consists of a wrought-iron receiving hopper, which auto- 
matically feeds the elevator in the same manner as previously 
described. This delivers the broken ash and clinker into the 
revolving screen, which has three sizes of openings in the per- 
forated plates. A 

Under this inclined screen are fixed three receiving hoppers, 
fitted with doors, levers, and slides for filling carts, the largest 
pieces of clinker running out at the end of the revolving screen as 
shown. This plant is driven by means of a hydraulic motor. The 
plant is capable of dealing with 15 tons of clinker per hour, 
and it is fitted with adjustable blocks and bearings through- 

t. 
ne makers of both of these installations were Messrs. Graham, 
Morton & Co., of Leeds. 


and air to the fire inside. Inside there is fitted the Walker patent 
fire cone, a contrivance that allows of the plant being run 50 or 60 
hours without clinkering, instead of only 9 or 10 hours, as with 
other producers. 

Thus the working of the plant is made very continuous, and the 
gas produced is very regular in quality. At the same time the 
cone admits the air to the very centre of the fuel, and the maximum 
temperature is thus kept away from the sides of the vessel, so that the 
brickwork lasts longer. The chemical reactions in the producer are 
more certain, and there is less opportunity for air to take a short- 
circuit to the outlet without passing through the incandescent fuel. 
Steam is supplied from a small boiler, which superheats the steam, 
unless there is an independent supply of dry steam at 50 to 60 Ibs. 
pressure. 

The gas coming from the producers is first washed in a washer 
box, which serves also as a safety valve to allow the gas to bubble 
away if the plant becomes blocked from any cause, or the holder 
too full The gas next passes through cooling pipes which have 
outside fins to help the cooling of the pipes and the gas 
within them. These coolers are very effective. After cooling, the 

is scrubbed in cylindrical coke and sawdust scrubbers, 
the latter having a special arrangement of trays to 1 
cleaning and renewal. Both scrubbers have suitable covers an 
cleaning doors, but cleaning need not occur oftener than two or three 
times yearly. "T It 

Producer gas is a mixture of carbonic oxide and hydrogen. à 
is best made from small anthracite coal, but coke can be 5 
almost equally well. The following is the chemical esi N n 
incandescent carbon is traversed by a jet of steam an , 
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proportion of carbon dioxide may be produced, but this is a mini- 
mum in good producers. Its production is, of course, to be avoided, 
for it weakens the gas, wastes carbon, and leaves still more nitrogen 
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Cnoss-SECTION OF PRODUCER. 


in the final gas, nitrogen being merely a diluent that is introduced 
with the oxygen of the air. The formula given represents, of 
course, what is aimed at, but no plant can really attain to this 
perfection. , 

The dimensions of a gas-power installation may best be judged 
by the size of the details for 100 H.P. on the brake. The gas-holder 
will measure 9 ft. in diameter by 9 ft. deep. The whole floor space 
occupied need not exceed 283 ft. x 11 ft. The weight is 14 tons, and 
the gas produced is about 8,300 cubic feet per hour. Our illus- 
trations show the general arrangement of a plant and the section of 


Gas — 


ELEVATION. 
GENERAL ARRANGEMENT OF 100-B.H.P Gas PRODUCER PLANT. 


the producer. The consumption of gas per 8.H.P.-hr. will vary from 


80 or 90 ft. for small, down to 55 or 60 ft. for large engines, while 
with very good engines the consumption may be even less than this. 
One ton of anthracite pes coal will yield about 1,600 cubic feet of 
gas, the combustible portion of which is principally carbonic oxide 


and hydrogen with small quantities of marsh gas and other hydro- 
carbons. These combustibles amount to about 50 per cent. of the 
whole volume, the remainder being nitrogen, which is, of course, 
carried in with the air. 


ELECTRIC TRACTION NOTES. 


(Continued from page 594.) 


London.—EarniNc.—It is said that there are so many 
complaints received from frontagers with reference to the noise and 
speed of the new electric trams, that the Ealing D.C. have decided 
to demand a B. of T. inquiry with a view to a cessation of the 
alleged nuisance. 


London Underground Railways.—A Bluebook has 
been issued containing the report, together with the proceedings 
and minutes of evidence, of the Select Committee of both Houses 
of Parliament on London Underground Railways. 


New York Underground.—One of the largest single 
contracts ever awarded for electric railway power plant has just 
been given by the New York Underground Rapid Transit Company 
to the Westinghouse Electric and Manufacturing Company. This, 
the “ first installation," will comprise six alternators of 5,000 Kw. 
capacity each, three exciters of 250 xw. each, 26 rotary converters 
of 1,500 kw. each and 78 transformers each of 550 Kw. capacity. 
At the present time the work of building the tunnels is in progress. 
There will be in all some 21 miles of track and 48 stations. The 
lines will be operated by direct current fed to the train motors by 
a third rail. It is worth noting that New York is evidently not 


yet prepared to embark on polyphase railway traction. 
Newport (Mon.).—The Newport County Council are 


considering a proposal to make a new electric tramway from the 
centre of the town out to Stow Park, a residential district. The 
line would be a mile in length, and the portion nearer the town 
very hilly. The proposal, if carried out, will necessitate the acquisi- 
tion ef a considerable amount of property for the purpose of 
widening Stow Hill. The Council have resolved to lay a new 
low tension main throughout their new road on the Brynhyfrid 
estate, and to seek powers to extend their Caerleon Road tramway, 
and relay a double track for the whole of the present single one. 


Nottingham.—The Tramways Committee have under 
consideration an application from the Stapleford R.D.C. asking the 
Corporation to obtain the necessary Parliamentary powers to extend 
the city electric tramway system to Stapleford, a township about 
six miles distant. 

On the Bulwell section workmen's cars are run every morning in 
the week from Bulwell into the city at 1d. fare, the ordinary fare 
being 3d. The same scheme is to be introduced on the Sherwood 


section. 


Preston.— In the Sheriff’s Court, Preston, on Friday, 
Ernest Howarth, tramcar conductor, of Darwen, was awarded 4400 
as damages against the Mayor and Corporation of Blackburn for 
injuries sustained by a collision between a car belonging to the Cor- 
poration of Darwen, of which he was conductor, and a car belonging 
to the Corporation of Blackburn. Liability had been admitted, and 
the damages by arrangement were fixed at £400. 


South Staffordshire.—At last Monday's T.C. mecting 
a resolution was submitted by the General Purposes Committee in 
favour of steam on the South Staffordshire tramways for a further 
period of 12 months. Alderman Oldbury opposed this, and said he 
was disgusted with the continual applications for the renewal of 
this license. It seemed to him they were no nearer getting a new 
method of traction than they were 10 years ago. Time after time 
the Board of Trade had been urged to compel the company to do 
something, but without effect, and the company were simply 
laughing up their sleeve. For years he had stood by the tramway 
company, and had been prepared to promote their interests, but in 
the public welfare he thought the time had come when a stand 
should be made against this continual putting-off principle. Mr. 
Griffiths expressed his agreement with the views of the previous 
speaker, and said there was general dissatisfaction with the existing 
state of things. The town clerk (Mr. T. Jones) advised the Council 
to pass the resolution on the ground that the tramway company's 
leases were falling in, and it was absurd to think that at this stage 


they would spend £60,000 in installing a new system of traction. . 


Negotiations had been in progress with the company for a very long 
period, and in the last few weeks a decided step forward had been 
taken. He hoped shortly to be able to report satisfactorily asto the 
progress of the negotiations in regard to the purchase of the tram- 
ways and the leasing of them. The resolution was agreed to. 


Spen Valley.—The B.E.T. Co. has now obtained the 
consent of, and concluded conditions with, all the local authorities 
concerned in the Spen Valley tramway. 


Tokio.—The Elecrical World says that Prof. Yeiji 
Nakajima, chief engineer of Tokio, Japan, recently spent several 
days in Cincinnati examining the operation of the lines of the 
Cincinnati Traction Company, giving particular attention to the 
double trolley system which is in use in that city. Prof. Nakajima 


stated that a company had recently been organised in 'Tokio to 
replace the horse cars in use in that city with the electric system. 


The city insisted on the use of the double trolley system as a 
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preventive of electrolysis, and Prof. Nakajima accompanied the 
engineers of the company to make a study of the system in 
Cincinnati. 


Walthamstow.—The D.C. has decided to adopt the 
provisions of the Light Railways Act, and, subject to the approval 
of the Light Railway Commissioners, to construct a system of 
electric tramways. It is intended that the trams shall run from 
Tottenham High Cross to Chingford, and from the Baker's Arms, 
Lea Bridge Road, to the Wilfrid Lawson at Woodford. The cost is 
roughly estimated at about £120,000—rather more than £10,000 a 
mile. 

Wimbledon.—The Committee for the protection of 
Wimbledon interests have decided not to oppose the laying of tram- 
ways in South Wimbledon by “a responsible company, but are 
unanimous in opposing any tramway for North Wimbledon. 
Should it appear that the amenities of North Wimbledon are to be 
imperilled, the committee intend to organise public opposition on 
an extensive scale. 


(ES 
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TELEGRAPH AND TELEPHONE NOTES. 


American Cable Schemes.—Congressman Corlise in 
opposing the Pacific Commercial Cable Company urges Government 
ownership control as being cheaper, better and more to the 
advantage of public interests. He instanced the fact “tbat Great 
Britain had achieved her commerciai supremacy hy the ownership 
of . . . . cables" He evidently is not familiar with the fact 
that the cables are not controlled by the country, nor with the 
agitation which has long existed in this country for the service to 
be taken out of the hands of monopolistic companies. Our com- 
mercial success might have been greater if the cables had been 
n other hands. 

The Standard New York correspondent says that the Cabinet's 
discussion of Mr. Mackay’s Pacific Cable proposals disclosed a two- 
fold opposition from American rivals, who have sought a subsidy from 
Congress, and from the holders of the quasi-monopoly established 
under the Spanish régime. Besides asking nothing beyond 
authorisation by the Government, Mr. Mackay offers an economy 
upon Government business approximating to the subsidy asked for 
by others—$300,000 annually for 20 years, making half the cost of 
the cable, which Mr. Mackay proposes to provide at his sole cost 
and risk. Financial comparisons will suffice to check other 
schemes, which may, in turn, pr»ve strong enough to check Mr. 
Mackay, making a deadlock of indefinite duration. The Attorney- 
General was instructed to examine the legal objections to the 
authorisation Mr. Mackay asks for. Last year the United States 
spent nearly $400,C00 upon Philippines telegrams. Economy has 
been ordered ; but the disposition is rather to grow than to lessen. 
With the exception of certain routine official papers now mailed, 
the telegraph, although more expensive, is preferable. 

Reuter's correspondent at Washington reports that at a meeting of 
the Cabinet on 4th inst.. the question of granting the application of 
the Postal Telegraph Company for permission to land and lay a cable 
between San Francisco and the Philippines was under discussion. 
Mr. Knox, the Attorney-General, said that at the meeting of the 
Cabinet, on 11th inst., he would place before the President his 
opinion on the question of Mr. Roosevelt's right to grant the appli- 
cation, should he decide to do so. : 


Bedford Telephones. — The T.C. has resolved to take 
no further action at present in regard to municipal telephones. 
This decision was arrived at after the Telephones Committee had 
considered Mr. A. R. Bennett’s report. 


Manchester Telephones.—4At a conference of local 
authorities held in Manchester, it was decided to promote a Bill 
in the next session of Parliament for the establishment of a 
municipal telephone board for the whole of the Manchester tele- 
phone area. 


Persian Telegraphs.—The St. Petersburg correspondent 
of the Daily Telegraph says that Russia has been roused into 
activity by the recent Anglo-Persiaa convention, conferring upon 
an English company the right to construct a new telegraph line in 
Persia, from Kuchan, along the principal trade routes of Central 
and Southern Persia, to Ispahan and Beluchistan. The Muscovite 
Government has decided to arrange a line of communication 
between Astara, on the Russian frontier, the seaport Enseli, 
Teheran and Ispahan. The proposed line will run from Astara 
through Enseli, Kazvin, Teheran, Kum, and Kuchan, to Ispahan. 
All these towns are Persian commercial centres. The Russian 
Government is persuaded that the concession will be as easily 
obtained as the English one, especially as the sympathies of ruling 
circles in Persia are, at the present moment, on the side of Russia. 


South African Telegraphs.—The report of the Acting 
Postmaster-General of Cape Colony for 1920 states inter alia that it 
is understood that the Eastern and Associated companies will com- 
mence to lay the proposed new cable between Durban, Natal, and 
Australia very shortly, and it will be open for traffic about the 
beginning of 1902. Arrangements for the erection of an overland 
telegraph line between Cape Town and Durban for the exclusive 
use of the cable companies are well forward. An agreement on this 


subject is being drawn up, and will no doubt be duly signed shortly. 
The cable companies will pay for the erection of the wire, and will 
also make an annual payment to cover maintenance, royalty, way- 
leave, &c. When the overland wire and the cable between Durban 
and Australia are completed, it is anticipated that the great bulk of 
the Australasian telegraph tratlic will circulate vid South Africa. The 
total value of the South African Cable traffic during the year was 
£460,000. | 


Telegraphie Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Latakia-Cyprus .. ea ee zi - .. June 20, 1899 .. 23 
Para-Maranham $5 s ss as March 1, 1900 .. us 
Cadiz-Teneriffe .. Aug. 6, 1901 
Bissao-Bolama es ee a Aug. 16, 1901 ee ae 
Curacao-Coro zè x A .. Sept. 5, 1901 .. October 8. 
Gibraltar-Tangier TT T .. Sept. 18, 1901 .. October 5. 
Zeanzibar-Mpmbassa .. $ " .. Sept. 27,1901 .. ae 


LANDLINES :— 


“ Fia Hanekin” on Persian territory 


.. Feb. 24, 1900 
Pekin-Kalgan oe ee ee ee 


J. June 14, 1900 .. 


Maimatchin-Kalgan .. z% Si "i .. June 80, 1900 Pi 
Communication with Baranquilla and Cartagena Deo. 8,1900  .. are 
1 towns of Venezuela Oct. 81, 1900 .. zs 


Teneriffe—Cadiz Cable. — The Tines Madrid corre- 
spondent says that the cable between these two places has been 
restored. 


Type-writing Telegraphs at the Cape.— The Cape 
Government, following the example of the Natal Government and 
the Chartered Company (Rhodesia), have just decided to introduce 
the type-writing telegraph, for use on telegraph and telephone lines. 
Mr. Edward Liebman, agent for the company which has taken up the 
patent rights, is now in Cape Town, and when the last mail to hand 
left there, was arranging to hold an exhibition of the instruments 
connected with the invention. 


Wireless Telegraphy.— A letter received from the 
Channel Sauadron, at Berebaven, states (says the Standard) that 
the cruisers Minerva and carless, by wireless telegraphy, success- 
fully advised Roche's Point Signal Station of the arrival of the 
vessels at the rendezvous, the Minerva being 134 miles away and 
the Arrogant 162. The latter is believed to be a record distance 
between ship and land. Between ship and ship it was found that 
100 miles was the longest distance at which the signals were intelli- 
gible. The value of the system to the Fleet was often proved. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—November 15th. The Communal Tram- 
way Company, Nieuwe Achtergracht, 164, Amsterdam, is prepared 
to receive offers for laying of conductor slips between rails of elec- 
tric tramway. Conditions of contract and plans from the Town 
printing office, Amsterdam (3 fl. 50). 


Ashton-under-Lyne.—October 29th. Steel poles, bases, 
section boxes, and overhead line equipment for the Corporation. 
See Official Notices " to-day. 


Army Contracts.—The Secretary of State for War 
hereby gives notice that tenders for speeific quantities of the under- 
mentioned articles will probably be invited from time to time 
during the next 12 months, namely :-—Acids, Electrical Instruments, 
Telegraph Cable. Manufacturers who may wish to be applied to 
when tenders are required should address, A. Major, Director of 
Army Contracts, War Office, Pall Mall, S.W., by letter, stating the 
particular articles which they manufacture, and the name of at 
least two well known firms, or public bodies, who have purchased 
from them, and are in a position to certify as to the quality of their 
productions. 


Batley.—October 18th. Lancashire boilers, economiser, 
condensing plant, piping, crane, &., for electricity works. 
Engineers, Lacey, Clirehugh & Sillar, Westminster. 


Boulder City.—November 23rd. The Council invite 
tenders from manufacturers for the construction of a tramway 
system, plans and specifications of which are to be seen at the office 
of the Agent-General, London. See Official Notices ” September 
20th. 


Blackpool.—October 21st. Tramway poles, cables, 
overhead work, electric car equipment, &c., for the Corporation. 
See Official Notices” September 27th. 


Darlaston.—October 18th, Construction and recon- 
struction of 8 miles of tramways between Wolverhampton an 
Darlaston, for the British Electric Traction Company, Limited, or 
behalf of the Wolverhampton District Electric Tramways, art d 
The electrical equipment of the tramways not included. 


Engineer, Donington House, Norfolk Street, W.C. 


Dudley.—October 25th. Pipework for electricity works. 
See Official Notices to-day. i 
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Dundee. — October 18th. The Gas Commissioners want 
tenders for electrio motors. Mr. W. H. Tittensor, electrical engi- 


neer. 
East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-kw alternator and engine. 
London agents, Dyer & Dyer, Aldermanbury, E.C. 


Great Western Railway.—October 21st. The directors 
want tenders for a year’s stores, including (17) India-rubber goods; 
(18) Telegraph instruments; (19) Telegraph apparatus; (20) Copper 
wire, G. P. wire, &c. ; (21) Telegraph ironwork and tools; (22) Tele- 
graph drysalteries ; (23) Electric light carbons; (24) Electric 
lamps, incandescent ; (51) Telegraph poles and yellow pine. 

Huddersfield.— October 12th. Six car bodies, trucks 
el cas Corporation. See “Official Notices September 

Ilford.—October 29th. Water-tube boiler, 550-KW. 
high speed steam dynamo, switchboard, &c., for U.D.C. tramways. 


Sce “ Official N otices " to-day. 


Kirkcaldy.—October 14th. Main switchboard. Cor- 
poration. See “ Official Notices” September 20th. 


L.C.C.—October 31st. Electric lighting of the Homer- 
ton, West Hampstead, East Greenwich, and Perry-Vale fire stations. 
See “ Official Notices to-day. 

Leeds,—October 15th. Fifty electric tramcars. Deposit 
10 guineas to T. Hewson, City Engineer, Municipal Buildings, or 
Hopkinson & Talbot. 

Leyton.—October 26th. Multipolar dynamo (450-Kw.) 
and a balancer, for the U.D.C. See “ Official Notices ” to-day. 


Limerick. — October 28th. Cables, arc lamps, Westing- 
house engines, dynamos, boosters, and Dowson gas plant for the 
electric lighting. See '' Official Notices " to-day. 


Manchester.—Two 6,000-H.P. triple-expansion engines, 
two 3,750-K w., three-phase alternators, 48 motor-generators for 
Stuart Street generating station, and sub-stations. Sce “ Official 


Notices ” to-day. 
Newport (Mon.).— October 2ist. Coal handling 


winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car, repair shop equipment, and steel 
chimney shaft for the tramways and power supply undertaking. 
See ' Official Notices " September 20th. 


Sardinia.—Electric light and power for all the mines in 
Sardinia. Contractors wishing to supply the necessary material 
should place themselves in communication with Mr. G. Merlo, 
expert of the Mining Association of Sardinia, at Iglesias. 

Spain.—October 17th. Tenders are being invited until 
the 17th inst. by the Spanish Ministry of Public Works in Madrid 
for the concession for the construction and working of an electric 
tramway between Linares and Las Minas, Tenders are to be sent 
to La Direccion General de Obras Publicas, Madrid, whence 
particulars may be obtained. 

Spain.—October 28th. The municipal authorities of 
Jaca (province of Huesca) are inviting tenders until the 28th inst. 
for the concession for the electric lighting of the town. Particulars 
may be obtained from, and tenders are to be sent to, El Secretario 


del Ayuntamiento de Jaca (Huesca). 

Stepney.—October 17th. Arc lamp columns, lamps, 
fittings, switchboard, for Council's electricity works. See “ Official 
Notices " September 27th. 

Stourbridge.—October 18th. Construction of 24 miles 
of tramways at Stourbridge, for the. British Electric Traction Com- 


pany, Limited. Electrical equipment not included. Specification, 
&c, £5. Chief engineer of the company, Donington House, W. C. 


Swindon.— November 12th. Boilers, cooling tower, 10- 
ton crane and other plant for electricity works. See “ Ofticial 
Notices” to-day. 

Wakefield.—October 15th. One 550-B.H.P. high speed 
engine and one 400-kw. two-phase alternator. See Official 
Notices” September 27th. 

Woolwich.—October 15th. 
wiring for the Electricity Committee. 
October 4th. 

. Woolwich,—The U. D.C. is about to issue advertisements 
for sundry electrical instruments required on the completion of the 
electric lighting works. 
. Wrexham.—October 14th. Tenders for the electric 
lighting of two markets for the Corporation. Town Clerk (Thomas 
Bury, Esq.), Guildhall, 


«* Free" or „assisted“ 
See “Official Notices " 


CLOSED. 


Glasgow. —Messrs. Kelvin and Jas. White have secured 
the order for the switchboard of the. station being built by the 
rd es Railway Company, for their new station extension 

e. 


Bradford.—The Corporation has accepted tenders for 
the overhead equipment materials required for the overhead equip- 
ment of the Leeds Road, Tunbridge Road, and Manchester Road 


tramways as follows :— 


James Russell & Sons, steel poles .. ix bi Ks .. £2,665 0 0 
J. W. Knowles & Co., iron onatinge is E ps s "T 654 1 4 
Macartney, McElroy & Co., Ltd., malleable iron castings  .. 817 O O 
Wood & Saberton, steam tubing and bracket arm i 8 188 11 0 
R. H. Dewhirst, wrought-iron works is T T .. 1,192 12 0 
Thornton & Crettin, junction boxes. a bx và i 78 15 0 
General Electric Company (1900), Limited, trolley wire .. 1,206 1 10 
W. H. Empsall, ears oe „„ a ae ae 90 0 
J. Pickles, malleable iron insulator covers.. Ta 8 m 44 18 10 
Electric Tramway Equipment Company, section insulators .. 41 5 0 
Ditto. ditto. insulating bolts and 
insulators .. E 95 12 6 


Bradford.—The Corporation has accepted the tender of 
the Phoenix Dynamo Manufacturing Company for a 25-H.P. work- 
shop motor at £102, and for four 30-5.H.P. motors for driving fans 


for cooling towers for £865 10s. 


Epsom.—The U.D.C. has adopted, on the recommenda- 
tion of Mr. Hawtayne, the Vulcan penny-in-the-slot meter, two 
ampere size at £4 6s. Od. each. The selection of designs for glow 
lamp pillars bas been left in the hands of Messrs. Ledger and 
Saunders. The Council has also adopted the Aston patent street 
lantern. The Council have ordered 28 lamp columns at £2 12s. 6d. 


each. 

Germany.—The Electricitits Werke Gesellschaft (Bolse 
and Co.), of Berlin, has secured a contract for the supply of a 
battery of accumulators of 2,000 KW. hour capacity for the 


central electric lighting station at Stettin. 


Worcester.—We gave last week a note of the successful 
tenderers for the electrical plant and machinery required by the 
Corporation. The following is the complete list, which was crowded 


out of our last issue :— 
SECTION A.— BOILERS. 


Lahmeyer dynamos - ee e 
Westinghouse dynamos .. i ee 11,045 
E.C.C. dynamos d ec .. 11,347 
n x Bruce Peebles dynamos T 
E. Soott & Mountain, own engines and dynamos .. zs 
Bruce Peebles & Co., Belliss engines .. . (accepted) 9,769 
v ui Ferranti engines T oe sa 
Brush Company, Belliss engines T ci 925 Ws 9,785 
Johnson-Lundell Company, Shanks engines sa T 8,490 
^i " Belliss engines T ee 
- is +9 Browett-Lindley engines 8, 
Dick, Kerr & Co., Belliss engines English Electrio 9,176 
Browett-Lindley | Manufacturing .. 9,755 
Co.’s dynamos. .. 9,822 


» 99 
9 ” 
1, v9 


Renshaw & Co. ee ee oa) ee eo ee . £6,150 0 0 
Rowland & Co. „%%% „ „ 1 M 25. 
Edwin Danks, horizontal boilers is v si " 6,523 0 0 
T $ vertical boilers is si is MS 5,322 0 0 
Allgemeine Electricitits Gesellschaft, Babcock boilers .. 6,240 0 0 
Hornsby & Sons (includes flues) P - ix s 6,0154 0 0 
Stirling Boiler Company .. ih 4d oe kw es 6,055 0 0 
Crompton & co 7 5,688 10 0 
Babcock & Wilcox, Limited — .. 92 .. (accepted) 5,597 0 0 
John Thompson, Dürr boilers .. oe oe os és 5,275 0 0 
SECTION B.—Eku1NES, DYNAMOS. 

Frank Suter & Co., Belliss engines bn as . £8,924 0 
British Schuckert Company Belliss engines » .. 8.747 0 0 
» ii 5 Davey-Paxman engines 8,784 4 O0 
55 ” Browett-Lindley engines .. 8,580 4 0 
11 m "m Willans& Robinson engine 9,017 0 0 
1 » i Ferranti engines is 8,732 4 0 
Laurence, Scott & Co., Belliss engines id bs v» 9,400 0 0 
Lahmeyer & Co., Belliss engines Ri T ix Ex 9,780 0 0 
Siemens & Co. ae A 8 is es T 43 9,440 0 0 
» Browett-Lindley engines Ta a 9,982 0 0 
$5 Willans engines. zs - a .. 10,369 0 0 
Crompton & Co., Belliss engines sa js s 9,440 0 0 
Ferranti, Limited, Schuckert dynamos và oe 9,297 0 0 

$i - Dick-Kerr dynamos - € .. 10,275 0 

10,332 0 

0 

0 

0 

0 

0 

0 

0 

1 

6 


E 
Re 
t» 
De 
— 


» 90 


ji - Willans } 
Sunderland Forge Company, Belliss engines ae T 9,716 
Thomas Parker, Limited, Willans engines .. sé .. 10,075 
j í ii Belliss engines (without spares) 9,168 

i 33 i 1 Browett-Lindley engines me 9,718 
Johnson & Phillips, Clayton engines .. . ag .. 9,125 
i " Allen engines  .. vs ix 9,560 

d $$ Belliss engines .. ae oe T 9,670 
Browett-Lindley engines T 9,990 

; .. 10,490 


» 99 x 2 
Willans engines. 


j ai 5 
Bros., Belgian dynamos, Belliss engines .. ps 8,000 
Belliss engines .. ee 10,058 
15 ii is Ferranti engines .. 10,988 
Armstrong, Whitworth & Co., Brówett-Licdley engines. 11,415 
Royce, Limited, Belliss engines s. T m hi 
British Westinghouse Company, Balliss engines T 9,769 
M * $i Ferranti eogines .. 10,750 
"5 is s Willans engines .. bx 
Complete gas plant in 


Witting 
Electric Construction Company, 


27 57 

place of Sections A B C T i Yr .. - 23,250 

De Grelle, Houdret & Co., Belliss engines, Brunswick 
ynamos  .. sis = T m vs bé 8,000 
Mather & Platt, Willans engines zs és vi .. 10,710 
^ " Belliss engines di - sie . 10,896 
m eT Browett-Lindley engines .. - .. 10,390 

Parsons & Co., steam turbines, no contingencies, or motor 
alternator or booster included E - .. 7,629 
tional dynamos .. 8,948 


Allen, Son & Co., own engines, Interna 
own engines, Johnson & Phillips dynamos 9,724 


Allgemeine Electricitiits Gesellschaft, Belliss engines .. 
Ferranti engines.. 8,162 


Lancashire Dynamo Company, Belliss engines. s 
Willans engines .. x 9,830 
Browett-Lindley engines 9,230 


International Élec. Eng. Co., Belliss engines, Liége 
8,950 


» ” 


dynamos es T 

N i Alen engines, Liége 
dynamos . oe 7,90 

5 is T Ferranti engines. Liége 
dynamos z Sy 8,195 
British Thomson-Houston Company, Belliss engines 8,972 
Allen engines sa 8,610 


Vauxhall Ironworks Company, own engines, International 
Company, Liége, dynamos  .. - . T 
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SECTION C.—CoNDENSING PLANT. 


Edwin Danks geo, eet ek a eo 5. o. 44942710 0 
Sharpe & Co. ee ee ee ee ee ee ee ee 1,962 0 0 
Lucy & co. . ase «wo 2892 LOO 
Babcock & Wilcox, Limited — .. i E $5 . 1,870 0 0 
Körtings, Limite vs Sar Ue . . . 1841 00 
Allgemeine Electricitäts Gesellschaft m "m .. 1819 0 0 
Ledward & Co. . ae ee ce ee ae oe 1,800 0 0 
Crompton & Co. F vs En v. m - m 1,773 0 0 
Sir Hiram Maxim Engineering Company .. (accepted) 1.649 0 0 
Sharpe & Co. (alternative tender) vs és ae 1,5 Q 0 
SECTION D.—BwITCHBOARD, 
Witting Bros. £2,010 0 0 
British Thomson-Houston .. 1,506 0 0 
Ferranti, Limited .. ee «x R (accepted) 1,500 0 0 
Moon, Loughlin & ko... 11200 0 
General Electric Company x dis xs ee 1.150 0 0 
British Thomson-Houston (alternative tender) so 1,878 0 0 
S. Heywood & Co. .. 2 v "m ds Rs EX 1,360 0 0 
Walsall Electrical Company (without cable) . 1,813 11 0 
Nalder Bros. & Thonipson . ee es ee ee 1,312 0 0 
Mechan & Soinhns . . . 1,800 0 0 
Stütter & Co... x ei - ss se s x 1,278 17 9 
Thomas Parker, Limited (without cables) .. ss M 1,251 0 0 
Siemens & Co. Qt ^u Se oues - vs . 1210 0 0 
Lahmeyer & Co. ee oe LE ae ee ee ae 1,217 0 0 
British Westinghouse Company ys s ce <a 1,212 0 0 
Cowans, Limited ee ee ee ee ee D 1,097 0 0 
Brook, Hirst & Co. .. 32 EM Si d x 2 1,084 0 0 
Allgemeine Electricitäts Gesellschaft "€ sa 855 1.065 0 0 
Clayton & Co. - E Es s - $3 ss 1.062 0 0 
Dorman & Smith .. uu: es "T ay ‘ie ae 1,070 0 0 
Bertram Thomas >. es E T Ja oP 1,032 0 0 
Crompton & co. as RN ae ba EN - 1,002 0 0 
Veritys, Limited  .. a " T 9 qu e: 956 0 0 
Johnson & Phillips .. ace " M Us - T 955 0 0 
Bertram Thomas (alternative tender). ae a T 93 0 0 
J. E. Spagnoletti X CO she bs T 2s M 931 0 0 
International Electrical Engineering Co. (without cables) 920 0 0 
Heaton & Smith š is be oe eg s và 870 0 0 
Electrical Transmission Company .. vx <% ja 830 0 0 
British Schuckert Company  .. s ag se es 695 0 0 
SECTION E.—OvEHRHEAD TRAVELLING CRANE. 

Witting Bros., electrical crane .. ae 2 a6 a £700 0 0 

$5 „ | hand crane is e a a ae 844 0 0 
Jos. Booth & Sons .. v we es -—€ <a - 850 0 0 
T. Broadbent & Sons ae 85 „ a T 335 0 0 
Bedford Engineering Company.. oe ss us 800 0 0 
Edwin Danks s š ET 257 0 0 
James Spencer & Co. x M oe s% E o 250 0 0 
Allgemeine Electricitits Gesellschaft ae e. " 240 0 0 
Chatteris Engineering Company m m a de 235 0 0 
Carrick & Ritchie .. n a x : A M 229 0 0 
James Carrick & Sons E m 822 $a "E Ms 190 0 0 
Herbert Morris & Bastert is ee .. (accepted) 174 0 0 

SECTION F,— ACCUMULATORS. 

Sutherland & Marcuson .. ve ee T T .. £2,489 0 O0 
Tudor Accumulator Company .. - oe 2s 2,245 0 0 
H. E. Keen & Co., Chloride cells AE os ws Ps 1910 0 0 
Chloride Storage Company " 825 La za E 1916 0 0 
D. P. Battery Company sa s ER 2 ss 1,850 10 0 
Electrical Power Storage Company oe vs ee 1,732 7 0 
I.ongstreths, Limited, Lithanode cells uh, si d 1,716 0 0 
British Power Traction and Lighting Company. vs 1,651 14 0 
W. O. Rooper & Co., Epstein cells .. es Es . 1,651 0 0 
Frank Suter & Co. 2 2 $4 gs v .. 1470 0 0 
Allgemeine Electricituts Gesellschaft, Hart:cells .. xe 1,107 0 0 
Veritys, Limited, Pritchetts-Gold cells - 3% es 1,403 0 0 
Hart Accumulator Company ie s : se 1,365 13 0 
Ashmore, Benson & Pease "e .. (accepted) 1,817 10 0 


Hammersmith.—The Borough Council had before them 
on Wednesday evening tenders as under, for pipe-work and tanks 
in connection with the electric lighting condensing plant :— 

Stephens, Smith & Co., Ltd. 


€ xe .. £2,879 5 0 

Fraser & Fraser, Ltd. so 2s £s T ue 2,746 0 0 

Rosser & Russell, Lt es - n eu "s 2,199 0 0 

Aiton & Co. .. ik = 2s uis ss "T a 2,185 0 0 

Korting Bros... is vs Ji su P" "S ee 2,150 0 0 
Sir Hiram Maxim Electrical and Engineering Company, 

Limited ; : s 1,881 15 0 


The last named tender was accepted. 


Kingston-on-Thames.—The Board of Guardians, on 
Tuesday, accepted the tender of Messrs. Drake & Gorham for plant 
to work an clectric lift at the Board’s oflices, at a cost of £445. 
The current will be obtained from the Corporation mains. 


Leigh.—The Tramways and Electricity Committee have 
accepted the tender of Messrs. Mather & Platt, Limited, to supply 
und fix a 250-K Ww. steam dynamo with Galloway engine for £2,135. 


Liverpool.—The tender of the Wheeler Condenser and 


Engineering Company for the supply of a condensing plant for the 


WU EE generating station, for £4,457, has been accepted by 
e T.C. 


Nelson.—Messrs. D. Bruce Peebles & Co. have received 


E 5 for the 200-Kk W. set for the above, for the sum of 
7 . ` 


FORTHCOMING EVENTS. 


Friday, Che LR Harmonic: Society. Smoking Con- 


NOTES. 


Engine Boiler and Employers’ Liability Insurance 
Company, Limited.—We have received the chief engineer's 
report on the work of this company during the year 1900. It 
contains a copy of the report of the Committee of the House 
of Commons which was appointed to inquire into and report 
on the question of legislation on boilers. This Committee 
was not favourable to legislative interference, and thereby 
demonstrated its realisation of the danger that would 
accrue from (Government interference, especially when it is 
considered that boilers that are under the Government 
charge come oftener to grief than boilers under insurance 
companies. We note also that the chief engineer is 
inclined to consider that the staying of the flat ends of 
Lancashire boilers—always the weak point in that type of 
boiler—will need to be modified with present high pressures 
unless the feed water is purified. This is because of the 
undoubted fact that water good enough for low pressures 
may prove corrosive with high pressures, or, rather, the 
high temperatures implied thereby. Overheating due 
to scale and deposit is also responsible for much end plate 
and angle iron grooving. There are also some useful figures 
given for the power required to drive various machines. 
These powers have been ascertained, of course, by electrical 
means. Thus a drilling machine on }% holes in }} plates 
absorbed 1:62 H.P. When drilling two holes it absorbed 
2-8 H.P. Three holes required 3°7, and four holes 4°56, 
the time in each case being 45 seconds. These figures are 
rates, the watts consumed in 45 seconds being 1,210, 2,090, 
2,750 and 3,410. The company inspect and insure elec- 
trical machinery, and are obviously becoming experts in the 
faults to which such machinery is liable. Many engine 
breakdowns were due to the failure of nuts, screws, bolts and 
pius. A steel shaft that failed after 131 million revolutions 
is calculated to have been stressed to 8,600 lbs, as a maxi- 
mum, and 6,500 lbs. at the dead centre. 


Glasgow and West of Scotland Technical College. 
—Mr. Carnegie's offer to help the building fund of this 
College comes just at the right time, and it is sincerely to 
be hoped that the conditional sum will speedily be raised, 
for increased accommodation is really needed if the demand 
for instruction is to be met. We read that the governors 
announce that, as the accommodation provided by the exist- 
ing buildings of the College is completely occupied, they are 
unable to consider any additional applications for admission 
to the following evening classes :—Mathematics, Courses I. 
and IJ.; Electricity and Magnetism, Course I.; Elec- 
trical Engineering Lectures, Courses I. and II. 


Mains Explosion at Islington.— The daily press says 
that about half-past eight on Tuesday evening five succes- 
sive explosions occurred in the underground mains laid 
along the length of Highbury Park. The account con- 
tinues:— Paving stones were torn up, broken, and hurled 
to a considerable height, the iron lids to five shafts were 
thrown into the roadway, a shop window was smashed to 
pieces, and the heavy iron railings of Christ Church, which 
stands at the top of Highbury Grove, were bent and 
damaged. The whole of the pavement in Highbury Park 
for a distance of about 50 yards was wrecked, but no serious 
personal injuries appear to have been sustained. The 
Islington Borough Council have recently laid electric light 
mains under the pathway where the explosion occurred, and 
the borough electrical engineer was quickly summoned, but 
at once satisficd himself that the occurrence was not cansed 
by any defect in the electrical system. Some workmen of 
the Gas Light and Coke Company were working over the 
mains, but it was not ascertained that the explosion was the 
effect of their work or of the artificial light used.“. 

While two men were at work on Wednesday in 8 
manhole of the Charing Cross and City Electric Lighting 
Company there was a loud rumbling noise, followed by à 
burst of flames. The two men were very badly burnt, 
and were conveyed to St. Bartholomew's Hospital. Two 
passers-by were also injured. 
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The IIluminations at the Glasgow International 
Exhibition,—In addition to the 1,000 arc lamps and 
incandescent gas lamps innumerable, there has just been 
inaugurated a most elaborate display of illuminations, All 
the principal buildings and cafés have been decorated outside 
by means of glow lamps hung up in festoons, The wiring 


Wer ont River KELVIN, AND GRAND DOME OF,THE 
EXHIBITION. 


is necessarily of a temporary nature, but the effect is magni- 
ficent so far as display is concerned. Some 130,000 16-c.r. 
lamps have now been strung up on the buildings and 
throughout the grounds, The lamps are, with a few 
exceptions, of Continental manufacture. Five lamps are 
ired in series across the 500-volt mains. This is the 
usual system adopted, but in some cases the 50-volt lamps in 
series are used. The supply of current is obtained from the 
Corporation power station at Port Dundas, some two miles 
distant, the plant at the Exhibition not being sufficient for 
the purpose. The usual bayonet socket-holders are used 
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THE“ NEW ART GALLERIES, WITH CRANSTON'S Tma HOUSE 
IN FOREGROUND. 


throughout. The switches are arranged to control the 
lamps so that the load is gradually switched on by about 
50 amperes to 100 amperes at a time. 
the ordinary V.I.R., and braided, and the whole work was 
carried out by one of the electrical wiring contractors to the 
Exhibition to the instructions of Mr. Young, the engineer, at 
a cost of about £4,000. The illuminations are “on” every 
evening from 8.80 p.m. to 9.45 p.m. 


The Newport Contracts.—Messrs. Hemingways, who 
have contracted with the Newport Corporation for supplying 
the steel work for the latter's new generating station, pro- 
posed placing the order for a part of the steel work to be 
used in the car sheds and repair shops with another firm. 
Mr. Parshall, the consulting engineer to the Corporation, 


The cable used is of * 


608 


inquired their views on the matter, asking whether there 
would be any objection to the proposed sub-letting of the 
contract. The Corporation have decided, after considera- 
tion, not to allow the contract to be sub-let. They have 
received letters from two firms who had applied for and 
received from Mr. Parshall, specifications, &c., for certain 
sections of the work in connection with the new generating 
station, stating that they were unable to tender to the speci- 
fications supplied to them, and asking for the return of 
their deposit money. It was decided that this could not be 
done. 


The London—Brighton Electric Railway Scheme.— 
We have already made brief reference to this railway 
scheme for which Mr. Cheesewright has been making 
surveys. We now show a map of the suggested route, the 
length of which being 47 miles, is 4 miles shorter than the 
existing steam railway. It is intended to run first of all a 
half-hourly service of through trains from 8 a.m. to mid- 
night. To start with there will be no intermediate stations, 
though Croydon and Redhill may want to be connected 
eventually. The two generating stations will be situate 
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respectively at Lambeth and Brighton, and the plant 
installed will suffice for a 10-minute service, if need be. As 
the multiple unit system is suggested for the trains, the 
bridge-building operations will not be so heavy or expensive 
as for a railway running steam locomotives. The weight 
per car is 8 tons, and the length 45 ft. The mono-rail is 
not in the scheme. Mr. Cheesewright says that his project 
has a good financial backing, and the opposition of the 
L.B. & S.C. Railway he speaks lightly of. The hill which 
has proved a veritable fort for that railway wben other 
schemes have been introduced, will be tunnelled under by 
the latest promoters. The L.B. & S.C. declares that if 
the new company took £100,000 per annum for its 
express traffic the line would not pay; but Mr. 


 Oheesewright holds that better facilities bring increased 


traffic. The speed would not be much higher than 90 miles 
an hour, the distance occupying about 32 minutes. One of 
the chief points about the scheme is the freedom from curves. 
Referring to the map, there will be a 12-mile run from 
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London without a curve. Farther on there is one of 3 miles 
radius, and another of 6 miles radius, and then straight ahead 
to Brighton. There will be several pieces of tunnelling 
under hills, viz., a 3-mile section from Cane Hill to Redhill, 
oneat Burgess Hill, and one from Tangdon Farm to OldShore- 
ham Road. From London the rzilway would cross the Thames 
by a special bridge, and thence by way of Clapham Park 
and Streatham, procced due south to Mitcham, crossing the 
London, Brighton and South Coast Railway’s (Croydon and 
Wimbledon) line, through Beddington to Smithambottom. 
After negotiating the slight curve, the line will run alongside 
the South-Eastern Company’s system, pass into the 34-mile 
tunnel at Cane Hill, and emerge at Redhill. A perfectly 
straight course will then be taken to Horley, from thence, 
through flat, well-wooded country, to Three Bridges, where 
a bridge will be necessary. The second curve here will 
bring the line to Balcombe, and the London, Brighton and 
South Coast line will again be crossed half-a-mile north of 
Ardingly. Passing through Hayward's Heath, the electric 
railway will enter the projected tunnel, near Burgess Hill 
(L. B. and S.C.) station, and the other in the Dyke country, 
and so on over the Portsmouth branch of the Brighton 
system to its terminus. ‘This will be at Furze Hill, immedi- 
ately at the back of Brunswick Square—in the very heart of 
Brighton. The trains will consist of first and third 
classes, and the return fare is set down at 5s. and 3s. 
respectively. 


Hlectric Traction on the Enderground.—On Mon- 
day, 7th inst., the Hon. Alfred Lyttleton, K.C., M.P., sat 
at Whitehall as arbitrator between the Metropolitan and 
Metropolitan District Railway Companies on the question of 
the system of electrical traction to be adopted on both lines 
of railway. Mr. Cripps, K.C., who represented the Metro- 
politan Railway Company, asked for an adjournment until 
the end of this month for the purpose of calling witnesses. 
Mr. Fletcher Moulton, K.C., for the District Railway Com- 
pany, opposed the application, on the ground that there had 
been plenty of time for the other side to prepare their case. 
He said that the examination in chief of his witnesses would 
occupy about two days. The arbitrator said considering the 
time of the year remarkable expedition had been exercised 
in the constitution of the tribunal. He was not appointed 
until September 22nd. He agreed that there would be diffi- 
culty in bringing electrical experts on the Ganz system 
from Italy before the end of the month, The arbitration 
was postponed until October 29th, at 11 o'clock. 


The Manchester—Liverpool Express.—Plans of the 


proposed electrical railway between Manchester and Liverpool 


have been deposited at the surveyor’s office, Municipal 
Buildings, Liverpool, for public inspection, in view of notices 
being served by the company for properties required on 
the route, near Liverpool. The prospectus of the new com- 
pany is expected to be issued in about a month, and the line 
will, it is believed, be completed and open for traffic in four 
years. 


New York Underground.—ZLlectricity (N. V.) for 
October 2nd, which came to hand yesterday, says that a 
study of electrical railway systems in Europe is to be made, 
before the New York Rapid Transit Commission and the com- 
pany having the contract for the rapid transit tunnel decide 
upon plans for operating the cars. Mr. W. B. Parsons, 
the chief engineer of the Rapid Transit Commission, was to 
sail on the Deutschland on October 3rd to begin an examina- 
tion of electrical railways. He will meet in London 
August Belmont, who financed the tunnel company, and 
some other men interested in the tunnel. Mr. Parsons will 
spend a week at least in London examining the under- 
ground roads, After Mr. Belmont and the others join 
him in London the party will go to Paris and spend another 
week examining electric roads and electric plants there. 
Later they may visit some other cities on the Continent." 
Mr. Parsons has doubtless arrived by this time. 


Personal.—The Tunbridge Wells Council have decided 
to increase thesalary of Mr. Boot, the electrical engineer and 
manager, from £350 to £500 per annum. Congratulations! 


On Friday night last Mr. E. S. Saunders, chief assistant 
to the Bradford Corporation's electrical engineer, who has 
received an appointment with the British Westinghouse 
Electric Company, Limited, in London, was presented by 
the staff with a silver-mounted spirit case, a silver cigarette 
case, and a gold signet ring as parting gifts. The pre- 
gentation was made by Mr. R. A. Chattock, chief engineer. 

Mr. Alf. E. Penn, who has been for several years chief 
foreman to the Westminster Engineering Company, was the 
recipient of a marble clock, presented to him by the staff and 
employés, on Saturday last, upon his leaving to take up the 
post of superintending engineer to Messrs. C. Bayer & Co. 

The manager and staff of the Exeter electricity works have 
presented Mr. L. de R. du Verge, assistant electrician, with 
a handsome camera on his leaving to take up an appointment 
at the electricity works, Bristol. 

It is announced that Mr. C. E. Stuart, Controller of the 
Telegraph Stores Department of the Post Office, has, owing 
to ill-health, retired from the service. Mr. L. Incledon, of 
the staff of the Comptroller and Accountant-General, has, 
it is understood, been appointed to the vacant post. 

Mr. Campion, of Blackburn, has been appointed electrical 
engineer to the Dewsbury Corporation. 

Mr. Garessen, manager of the Rand Central Electrical 
Works, lately reached Cape Town en route for Europe. 

In consequence of the resignation of Mr. A. P. Hudson, 
the second assistant engineer at the Stafford Corporation 
electricity works, who has obtained'an appointment elsewhere, 
Mr. R. E. Meade, the third assistant electrical engineer, has 
been promoted to the post, at a salary of £100 per annum, 
with the use of house near the station. | 

Mr. John T. Norman, F.C.S., &c., announces that he has 
taken the City Central Laboratory, 23, Leadenhall Street, 
E.C., where he will also have his offices and consulting room. 
All letters and samples for analysis should be addressed to 
him there, instead of to Putney Common. The laboratory 
has been specially refitted and arranged for the analysis 
of liquids and solids, and researches at high temperatures, 
for which gas and electrical installations have been provided. 

Mr. J. A. Seager has been appointed demonstrator and 
assistant lecturer in engineering at University College, 
Nottingham. Since 1897 he has occupied posts in the 
Hastings central electric lighting station, with Messrs. 
Siemens Brothers at Woolwich, and with the County of 
London and Brush Provincial Electric Light Company. 

The Tramways Committee of the Sunderland Corporation 
have just appointed Mr. H. England, of Bolton, manager of 
their tramways, in succession to Mr. W. Morrison, who has 
resigned. | 

We said last week that Mr. Grogan had been appointed 
resident engineer for the tramways at Croydon. His appoint- 
ment is not under the Corporation, but as resident engineer 
for the B.T.H. Co. Mr. Spurway is resident engineer for 
the B.E.T. Co., to whom the lines are leased. 

The staff and employés of the Woolwich District Electric 
Light Company, Limited, recently presented Mr. A. J 
Fippard, engineer and manager of the company, with à 
handsome barometer and clock, &c., in token of their esteem, 
on his leaving the company to take up consulting work with 
Mr. W. T. Pressland, of Broad Sanctuary Chambers, West- 
minster. It is understood that the company's Consumer 
also intend to present Mr. Fippard with some testimonial to 
his efficient management. 


Appointments Vacant, —An inspector of telegraphs and 
electrical signal apparatus is required for the West African 
Government Railways at £40 per month. Chief assistant 
engineer for Bexhill at £125. An assistant 18 wanted for 
Bristol main laying department. An assistant lecturer in 
engineering (electrical engineering especially) at £150 per 
annum is required for the Municipal School of Science an 
Technology at Bristol. A shift engineer 18 required E 
Paisley. Several junior assistante are to be appointed at the 
works of the Newcastle-on-Tyne Electric Supply Company. 
A junior switchboard attendant is wanted at Lancaster. e 
accountant clerk at £150 to £200 per annum 18 wanted for 
Stepney electricity undertaking. See “ Official Notices 
to-day. 
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West Ham Contracts.—Wednesday’s Evening News 
has the following: —“ Allegations of corruption on the part 
of certain of its members have been discussed at great 
length by the West Ham Town Council without any 
definite result being reached. The charges turned mainly 
on the electric lighting contracts, and some lively verbal 


passages resulted.” 


CITY NOTES. 


Brockie-Pell Are Lamp, Limited. 


Tam first annual report to be presented at the meeting to be held 
at 60, Worship Street, E.C., on Tuesday, October 15th, at 12 o'clock 
noon, reads as follows :— 


The directors have pleasure in submitting the accompanying profit and loss 
account and balance-sheet for the period ending June 30th, 1901, showing that 
after writing off the sum of £435 17s. 11d. for depreciation on plant, machinery 
and tools, &c., there remains a net profit of £2,465 8s. 7d. The increase in the 
company’s business during the year has been most encouraging, the orders 
received for lamps being greatly in excess of those in previous years. At the 
present time 1,000 lamps are in course of construction at the company's works, 
over 800 of which are for orders already received. Your company has been 
entrusted by the authorities at Glasgow with the important task of lighting the 
buildings and grounds of the present Exhibition with Brockie-Pell arc lamps, 
which work has employed, for the time being, a large amount of the company's 
capital, The directors are informed that these lamps have given every satis- 
faction, and their superiority has been acknowledged by those interested in 
electric lighting who have visited the Exhibition. It may be mentioned that 
nearly 1,100 lamps are in use nightly for this work, and they form the largest 
installation of arc lamps in the United Kingdom. ‘The directors have demon- 
strated tbat a substantial profit can be made, and under ordinary circumstances 
a dividend could be paid to the shareholders, but it is utterly impossible for 
them to do this out of the profits for this year and yet leave a sufficient amount 
of working capital for the increased needs of the company. They, therefore, 
very much regret that they are unable to recommend on this occasion the pay- 
ment of a dividend, and accordingly propose that the whole of the amount be 
carried forward. The directors have carried out their promise to spare no 
exertion to tura the company into a dividend-paying business, but they cannot 
do impossibilities, and it is, therefore, necessary that the shareholders should 
&^oquiesce in an arrangement which will enable the company to extend their 
trade 80 that the fixed charges will bear a much smaller proportion to the gross 
prane than has hitherto been the case. In order to attain this result the 

irectors find it necessary to call up the balanoe of the capital, butin accordance 
with the board's circular of June 9th, 1900, they are making a call of only 6d. 
per share at present; the remaining 6d. to be called up at the expiration of 
three months from now. Should any shareholders de-ire to pay up both calls 
(18. per share) at the date when the present call is due, interest at the rate of 
6 per cent. per annum will be allowed upon the amount paid in advance. It is 
with the deepest regret that the directora have to record the death (in January 
last), byan accident, of their late managing director, Mr. William Shrimpton, 
whose ability and untiring energy were steadfastly devoted to the company’s 
interests, hey are, however, glad to state that they have found in Mr. 
FitzGibbon a successor in every way competent to take up his work, and have 
appointed him to the post of manager in addition to his former work as 
secretary, The duties of both these offices have, since his appointment, been 
carried out to their entire satisfaction. Under the articles of association the 
auditors, Messrs. Mellors, Basden & Co., retire, and being eligible, offer them. 
selves for re-election. 


. Electrolytic Alkali Company. 


THE report to be presented at the meeting to be held in Manchester 
to-day, states that the accounts cover the period from the incor- 
poration of the company to August 31st, 1901. 


The directors consider that they were fortunate in securing, through the 
parent company, the property at Midddlewich, consisting of upwards of 739 acres, 
at a cost of less than £15,000. which was the amount actually paid by the parent 
company forit, As compared with other salt land in the district this must be 
considered a very valuable asset to the company, it is stated. All the patents 
referred to in the prospectus have been transferred to this company, and the 
consideration (£25,000 in cash and £75,000 in fully-paid ordinary shares) has been 
paid. Boring operations were started in February, 1909, and brine of excellent 
quality was found. Subsequent operations have convinced the directors that 
the supply is practically inexhaustible, thereby largely appreciating the valueof 
the property. As stated at the extraordinary general mecting held in October 
last, the commencement of production was greatly delayed owing to failure in 
obtaining completion of buildings and delivery of machinery according to con- 
tract, and it was not until the beginning of April in this year that a start could 
be made. The process, however, worked perfectly from the first, and the pro- 
ducts are of the highest quality. The anticipated resalts of working have been 
realised, taking into account the extent of the plant laid down and the short 
period of working. The products command sready market; in fact, the demand 
for them is greatly in excess of the capacity of the present plant. The existing 
plant is so far only applied to the prodeution of bleaching powder and soda 
crystals. The cost of production will be reduced in proportion as the working 
plant is increased, and the directors are so satisfied with the results that they 
strongly recommend the immediate extension of the p'ant. For this the 
directors propose to provide the necessary capital by making a further issue of 
sbares inthe company. The directors consider that the protit (£1,242) earned 
by the working of an average of 36 cells during about 44 months. although under 
the serious disadvantages of stoppages for adjustment of machinery, &. (inci- 
dental to the starting of all new works), is satisfactory, and they recommend 
that the amount be carried forward. 


Norwich Electric Tramways, Limited. 


Baron E. B. p'EnrANGER presided over the annual meeting of this 
company, held at Westminster on 3rd inst., and from the report 
supplied to the Preas, we gather that the chairman said that, after 
vicissitudes inherent to every new undertaking, the Norwich tram- 
ways were opened for traffic in August, 1900. The period reviewed 
was therefore the first year of active working of the system. The 
company was exceptionally fortunate in having so long a lease as 
50 years. The arrangements with the Corporation provide for pur- 
chase earlier on terms. 'The capital was £264,000 in shares, and 
£66,000 in 4 per cent. debentures, and during the year the net 
earnings bad amounted to £14,000, which showed that the value of 


the security as an investment called for no comment beyond one of 
o 


congratulation. The system compriscs some 20 miles of single 
track, divided into 10 routes, all converging towards the centre of 
the town. The existing lines will meet all the wants of the popu- 
lation for some yeara to come, so that no increase of capital is con- 
templated. In the profit and loss accounts the total earnings 
amounted to £35,665, to which had to be added a sum of £700 for 
interest on moneys deposited. Against that the expenses had 
amounted to £22,497, so that the tramways had been worked, ia 
round figures, at just under 61 per cent. of the gross receipts. The 
directors were of opinion that the earnings should increase steadily 
over the past year's figures, but the expenses of operation should 
remain nearly the same; the increase would, therefore, practically 
be additional net profit. On the item of coal alone there ought to 
be a saving in this year’s operations. They had run 924,789 miles, 
transported 7,816,222 passengers; the average receipts per car mile 
had been 9:25d., aud the average cost per car, mile 5:83d. The profit 
and loss account showed that, after allowing for debenture interest, 
there was a distributable balance of £11,568 2s. 5d., out of which 
they proposed that a dividend at the rate of 44 per cent. upon the 
paid-up capital be declared, absorbing £10,864 1s, and that the 
balance of £704 18. 5d. be carried forward. 

The report was adopted, dividend resolution passed, directors and 
auditors re-elected, and it was decided to hold the meetings in 


October every year. 


Newcastle-upon-Tyne Electric Supply Company. 


Tre directors have circularised the shareholders, stating the result 
of the offer made last month to members of the company of the 
remaining unissued capital. The notice reads :— 


The shares offered for subscription were as follows :— 


11,000 ordinary shares of £5 each. “a - . . £55,000 
6,250 preference shares of £5 each xi s - ee 81,250 
Total ee ae ee oe ee ee ee £86,250 

The total application for shares has been as follows :— 
12,742 ordinary shares .. " is i ae . ꝗ £63,710 
8,214 preference shares m T ws T" vx .. 41,220 
£104,930 


Or an over-application of the ordinary shares of es .. £8,710 
And on the preference shares of. is s i .. 98,970 


£18,6:0 

The ordinary shares have been issued at a premium of £3 and the preference 
shares at £1, and the reserve secured to the company by the above is3ue 
amounts to £28,250. The total reserve will now therefore stand at 472,000. 

The whole of the registered capital, other than 261 shares set aside in con- 
nection with employés' agreements having been now allotted, the directors are 
in a position to issue debentures in accordance with the report to the share- 
holders, dated February 19th last, arrangements for which will be made during 
the latter part of October or the beginniog of November, The capital of the 
company thus stands as under :— 


Ordinary shares 225 ix ce ee ee T 
Preference shares. a M Py ae 


£150,000 
£150,000 


St. Helens and District Tramways Company. 


On Monday the second annual general meeting was held at Liver- 
pool, Sir J. A. Willox, M.P., presided. In moving the adoption of 
the 1eport, he referred to efforts which the company had made to 
obtain a modification of the terms of their lease under the Town 
Council. The Council, he said, bad declined to give them any con- 
cessions. The company had taken weasures to provide a full equi»- 
ment of cars, which were then ready and waiting for the openirg 
of the lines. There had not been a single day's delay on the partt 
of the company. As each route was completed it was taken over ^y 
the company, and the cars began to run. The lease contained a 
schedule of fares and a time-table, and the company had fixed their 
fares below the rates in the table, and had run the cars more fr. 
quently than was stipulated in the time-table. On the Corpor,- 
tion's part, in every instance, it had been behindbaud in laying tko 
lines. ‘I'he delay had been inconveuient to the public, and injuriera 
to the company, because the lease was running out before the liver 
were open, and the company lost the use of the lines over t'at 
period, and for this loss no compensation bad been given th. p 
by the Corporation. Speaking of the finances of the company 
the chairman said that the total traffic receipts for the 12 month. 
had been £26,301. The amount payable to the Corporation for 
that period was £15,363. Out of the balance which remained, a 
little over £10,000, they had to pay all traffic and administration 
charges. The Corporation levied a toll of 5d. for every mile run 
by every car throughout the day. This was a heavy burden which 
must ultimately fall on the people who used the trams. If She 
Corporation insisted on its full pound of flesh the company might 
do the same, and raise the fares to the limit fixed in the lease, and 
reduce the frequency of the service, but the public would condemn 
this policy, and the directors desired to avoid it. They had made 
every effort to induce the Corporation to agree to a modification of 
terms, and the Electric Supply and Tramways Committee, after in- 
vestigation, had recommended certain concessions, but the recom- 
mendation had been rejected by the Council The Corporation 
had expended on the tramways £168,367, and the charge for interest 
and sinking fund was £10,093 per annum, so that if the Corpora- 
tion received £10,093 a year, their capital expenditure would be 
recouped. The company paid £12,180 under the lease, irrespective 
of the supply of current, so that they were paying an excess of 
more than £2,000 a year. The lease provided for a revision of its 
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terms in three years from the present time. They might then hope 
for a fair and impartial consideration of some of the anomalies in- 
dicated. The proposition was carried unanimously. 

On the proposal of Mr. HUNTER, seconded by Mr. JOHNSON, 
Messrs. J. B. Atherton, J. Atherton, and L. Higginbottom were re- 
elected directors of the company. 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a special settling 
day in and to grant a quotation to- Sir Hiram Maxim Electrical and 
Engineering Company, Limited—shares of £1 each. Urban Electric 
Supply Company, Limited.—30,000 5 per cent. cumulative pre- 
ference shares of £5 each ; and 30,000 ordinary shares of £5 each. 
The Committee has further been asked to allow the following 
securities to be quoted in the Official List :— British Electric Traction 
Company, Limited.— Further issue of 37,926 ordinary shares of £10 
each, fully paid, and 10,000 6 per cent. cumulative preference shares 
of £10 each, fully paid. Brush Electrical Engineering Company, 
Limited.— Further issue of 15,731 ordinary shares of £2 each, fully 
paid ; and 60,000 6 per cent. preference shares of £2 each, fully 
paid. Potteries Electric Traction Company, Limited.— Further 
issue of £95,000 43 per cent. debenture stock. The Committee has 
appointed special settling days as under :— Thursday, October 24th, 
New General Traction Company, Limited.—4£171,300 5 per cent. 
mortgage debentures of £300 each, Nos. 1 to 1,713 (registered), and 
has also ordered samc to be quoted in the Official List. 


Oriental Telephone and Electric Company, Limited. 
—The directors have declared an interim dividend of 24 per cent. 
(being at the same rate as this time last year) on the paid-up 
capital, free of income-tax. The warrants will be posted 31st inst. 


Direct United States Cable Company.—Interim divi- 
dend, 3s. per share (3 per cent. per annum) for quarter ending 
September 30th, 1901. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Oct. 
4th were £557; corresponding week last year, £476; increase, £111. Total 
to date, £20,153, corresponding period last year, £18,031; increase, £2,122, 
Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
October bth were £661; corresponding week last year, £108; 
increase, £256. Total receipts to date, £18,011; corresponding period last 
year, £18,071 ; increase, £470. 


Bristol Tramways and Carriage Company.— The receipts for the week ending 


QUSE ith were £4,289; correrponding period last year, £3,305; increase, 


Central London Railway.—The receipts for the week ending October 5th were 
£6,152; corresponding week last year, £5,103; increase, £1,049. Total 
receipts from July 1st (14 weeks), £80,144. Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
October 6th were £20,031; corresponding week last year, £1,616; increase, 
£115. Total from July Ist to date, £26,239; corresponding period last 
year, £21,237; increase, 45.007. Miles open, 42. 


Dover Corporation Tramways.—The receipts for the week ending October 
5th were £244 14s. 21d.; corresponding week last year, £224 9s. 8d.; 
increase, £20 4s. 64d. Total to date, 48,914 28. 7d.; corresponding period 
last year, £5,454 1s. l0id.; increase, £456 Os. id. Miles of track open, 8. 
Car miles run, 1901, 5,328; 1900, 4,977. Number of cars, 1901, 12; 1900, 12, 


Dublin United Tramways Company.—The receipte for the week ending Octo- 
ber 4th were as follows: D. U. F. Co., electric cars, £3,722 88. 6d.; D.S.D. Co., 
electric cars, £884 3s. bd.; total, £4,556 11s. 11d. ; corresponding period last 
year—D.U.T. Co., electric cars, £3,623 18s. Id.; ditto, horse cars, £27 2s. 2d.; 
D.S.D. Co., electric cars, £486 9s. lld.; total, £4,457 108. 2d.; increase, 
£09) 1s. 9d.; aggregate to date, £70,219 12s. Od.; aggregate to date last 
year, £64,029 198. Id.; increase, £1,219 128. 11d. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses 
for the corresponding period last year. i 


Glasgow Corporation Tramways.—The drawings for the week ending October 


oth, 1901, were £13,184 5s. 5d. : compared with £9,441 6s. 5d. for the same 
period last year. 


Liverpool Overhead Railway.—The receipts for the week ending October 6th 
were £1,440; corresponding week last year, £1,502; decrease, £152. Total 
from July Ist to date, £23,560; corresponding period last year, £24,272; 
decrease 4712. Miles open, 6 miles 57 chains, a 


STOCKS AND SHARES. 


Wednesday Evening. 
THE Stock Exchange, as a whole, is the reverse of happy, although 
things are not so bad to-night as they were earlier in the week 
Consols are steadily on the downward grade, notwithstanding the 
ease of moncy, and they are dragging the investment marketa with 
them. The death of Abdurrahman Khan provides a fresh theme 
for disquietude in the political world which naturally strikes an 
anxious note at Capel Court. Moreover, a severe collapse in the 
West African mining section, coupled with the break in copper 
specialities, is compelling speculators to realise their holdings in 
other markets in order to raise the wherewithal for the payment of 
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differences. Trouble within the walls of Gorgonzola Hall is freely 
predicted, so that there is some excuse for the House feeling 
uneasy. 

But electrical markets are exceptionally free from the pervading 
flatness elsewhere. The falls which we have tochronicle this week are 
very few, while there are several advances registered in each section: 
Supply shares are noteworthy for a continued rise in Citys and 
Countys; telegraph issues display one fall against one or two 
improvements. National Telephones are harder, and in the rail- 
way market Central London Preferred sustains our good opinion of 
its cheapness, by the addition of another point to the price. 


It is now a fortnight since we hinted at a satisfactory arrange- 
ment having been come to between the City of London Electric 
Company and the Corporation, and the shares are £1 better than 
they were at that time. The market regards it as virtually settled 
that the company will be allowed to continue the illumination of, 
at least, two City districts for another 13 years. County of London 
are also hardening, and the company’s ¢ per cent. Debenture stock 
is 1 per cent. to the good. Chelsea Ordinary are depressed, largely 
in consequence of the quotation in the Official List of the new 
issue. The old shares at 5} are now the same price as those of the 
more recent emission. 


Central London Preferred, as mentioned above, is again up, 
brokers beginning to add the stock to their lists of good investments 
yielding about 4 per cent. The company’s 4 per cent. Debenture 
stock stands at 1154, and we should think that it is getting near the 
time when proper certificates ought to be issued to replace the 
present provisional ones. City and South London stocks are 
inactive. As regards the pre-Ordinary issues, the 5 per cent. 
perpetual Preference stock of 1891 is a little over 130, while the 
1896 stock stands at 125. The company's 4 per cent. Debenture at 
1154 is exactly equal in price to the similar security of the Central 
London. 

The postponement of the arbitration between the two sewer com- 
panies is not liked in the market, and Metropolitan Consolidated is 
weak at 771, Districts at 284 being also dull. Talk of the 30-minute 
service to Brighton is evidently preying upon the minds of stock- 
holders in the London, Brighton, and South Coast Railway, as the 
Deferred stock is being extensively sold. Discussing the question 
with a Brighton householder a day or two ago, we were told that the 
fashionable watering place is losing its charm, that landlords could 
not find tenants, that there would be no "season this year, and 
that the projected line would supply the finishing touch to the decay 
of Brighton's glory by transforming it into a second Southend. But 
there are bears even at Brighton. Great Northern and City Pre- 
ferred “ A" shares at 8 we might again commend to the notice of 
the buyer who can afford to lock up shares and wait for a profit. 
Baker Street and Waterloo are £6 to £5 per share discount; it is 
understood that the line is slowly approaching completion. 

Telegraph stocks have not only escaped the general flatness of 
markets, but boast a few rises in their list. Eastern 4 per cent. 
Debenture is a point better, and is still called cheap in the Stock 
Exchange. As compared with some of the quotations for kindred 
securities in the electricity supply department, we are somewhat 
disposed to challenge the market's estimate African Direct Deben- 
tures no- command buyers at a small premium, and Globe Telegraph 
and Trust Preference have strengthened to 154. On the other 
hand, Anglo-American Deferred has dropped 4 upon sales induced, 
it is said, by the all-round heaviness of speculative markets, 
Yankees alone excepted. Considering that it is from the American 
department that the Anglo dealers generally take their cue, the 
cause assigned for this week’s fall appears to be wanting in weight. 
Some of the mining speculators, however, are deeply “in” 
Anglo “ A,” and their difficulties may not be unconnected with the 
decline. 

National Telephone Ordinary have swung over 4 again. The 
Stock Exchange lines were considerably put out at the beginning 
of the week in consequence of the great fall, but both telegraph and 
telephone systems were quickly restored to their normal con. 
ditions. 

In the miscellaneous list, Cromptons have rather come on offer, 
and are 5s. easier, while Telegraph Manufacturing Preference are, 
by the widening of the official quotation, marked down an eighth. 
Callender's 44 per cent. Debenture stock is slightly better, but 
looks worth buying at 119, at which it pays a penny or two under 4 per 
cent., not allowing for redemption. Henley’s stock of like character 


and interest is also better, coming into line with the Cane 
issue. Babcock & Wilcox are 2$, cz the recently-paid dividend of 


1s. 27d. per share. Thames Ironworks Preference are not better 
than 15s. The chairman, Mr. Arnold F. Hills, is guaranteeing the 
interest on an issue of Debenture stock made by the Thames Steam- 
boat Company, of which he is the moving spirit. Willans and 
Robinson at 103 exhibit no change on the week. 
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Sook Closing Closing 
Present : or k ended 
Issue, one share. ot dnd. | Oct Qi. | "Oot. 9th 
1901. 
Highest. | Lowest 
96,900 | African Direct iu h, 4 Y Debes. % 1000 xa 99 —102 100 103 -— - 
119, 7007 Amason Telegraph Debs., Nos. 1 to 1, 250 Red ee | 100] ... 78 — 83 78 — 83. sex 
822, 7008 Anglo-American ocean A - ... Stock £3 9s.| 73/6 53 — 56 53 — 56 as 
8,088, Do. do. 6 V Prei eee eee 0 Stock 6 98 —100 98 —100 98% 
$,088,5402 Do. do. Deferred eee eee eee Stock 18s. 104— 11 10 — 103 10g 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... eve ere ove 31— 4 3à)— 4 25s 
19,839, 8008] Commercial Cable 100 | 8 175 —185  |175 —185 E 
1,589,4967 Do. do. Bterling 500 year 4 % Deb. Btock Red. Stock 100 —102  |100 —102 101} 
16,000 Ouba Telegraph see LII] een eee ee [11] 10 8 5 — 6 5 — 6 eon 
000 Do. 10 % Pref. eee TT) eee seo oes 10 10 134 — 14i 134— 144 TP 
12,931 Direct Spanish Telegraph . dee és is ; 3 — 4xd 3 — 4 
6,000 Do. do. 10 Cum. Pref. eee eoc II eee 9 — 10 9 — 10 
80,0007 Do. do. 41 95 Dobs. ése "es oe | 50] .. 100 —104 95|100 —104 95 
60,7102 Direct United States Cable "- € .. | 20 | 38% 104— 111 | 104— 114 
104, 3007 Direct West India your 4í Beg. Deb. eee eee eee 100 soe 100 —103 100 —103 coe 
4,000,000 Eastern Telegraph, ad T. T i Stock 7 Y 141 —146 141 —146 141} 
1,826,888 ' Do. sh Prot 2 0 eot 100 eee 96 — 99 96 — 99 96 
1,493, 2687 Do. 4 % Mort. Deb. Stock Red. Stock 113 —116 114 —117 m 
300,000 Eastern Hixtension, Australasia, and China Telegraph ...| 10|7 9$ 14 — 144 | 14 — 143 143 
$20,0002 s 2d a 5 a " à 1 aie Stock 114 —119 114 —119 A 
u egrap 4 ort. 
$00,000} 0 Deb, ) 100 100 —103 |100 —103 
200,0007 Do. 4% . Mt. Debs. (Mauritius Sub.) 5 25 101 —104 95101 —104 % n 
180, 227 Globe 3 and e P E n 10 11 — 11j — 113 11} 
180,04 42 do. 6 Pref. eee [rr ee 10 14i = 151 15 — 154 15 
150,000 mier IEEE rem 5 Aut M a 5 10 30 — 32 30 — 32 
an u 4 0 , M = 
F oe ee 
U ogra eee 200 eee coe eee — — ove 
72,680 oe Telephone, Limi „ Nos. 1 to 72,680... | 1 2 i i— i m 
86,492 "rar 5% Pref., Nos. 1 to 86,49 1 1 ĝ— 1 i 
690,000 Natal M pone 1 to 590,000 885 APT Ges 5 9i— 4} 4 — 4} 44, 
5,000 6 Cum. 1st Pref. eee eee eee 10 12 — 14 12 — 14 ee 
15,000 DS 6 Cum. 2nd Pref. eee eee T1) 10 12 — 14 12 — 14 . 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250,000 5 5 42— 5 48— 5 s 
$,000,0001| ` Do. 91 95 Deb. Stock Red. "T Stock 33 96 — 99 96 — 99 $i 
500,0007 Do. 4 % Deb. Stock Red... 100 ee 95 — 98 95 — 98 » 
171, 504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5% 1— 1 — sea 
100, 0007 Pacific and European Tel., 4 % Guar. Debs, 1 to 1,000 ... 100 100 —103  |100 —103 - 
11,899 Reuter eee eee eee eee eee ^e 0 8 5 % 7 xg 8 7 nas 8 eee 
9,981 | Submarine Cables Trust ae e -— S. [Oert| ... 127 —182 127 —132 n is 
58,000 | United River dun imr e 516% — 5 — bj ix 
40,008 Do. do. 5 V Cum. L pret. Nos. 1—40,000 bj „ 48— 5} sai 
179,947} Do. do. 5 €, Debs. ... dee Stock 102 —105 102 —105 E 
80,008 | West Coast of America, Nos. 1— 30,000 and 53,001—853, 008 21 — — ‘as 
150,0007] ` Do. do. 4% Dets., 1—1, und i E aon 100 100 —103  |100 —103 ids 
207,930 | Western Telogisph, s Nos. 1— ..| 10 141— 148 | 144-15 141j| 14} 
75,0007 Do : Debs. 2nd series, 1906 oo | 100 103 —106 103 —106 T 
348,7771 Do. do. Deb. Stock Bed. IT) eeu 100 103 —106 103 —1C6 
88,921 | West India and Pusan egraph... — es | 10 i— i— 
4,563 Do. do. 6 Ist Pref. eee 10 5 — 6 5 — 6 
4,669 Do. do, do. 6 2nd Pref.... | 10 3— 5 3— 5 
80,0007 Do, do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 101 —104 101 —104 xd 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 | 5 6 6 7 6 F | 7$— 81 | 7t— 8 8 T 
19,000 Do. 7 LÀ TUM ee ess PII) eee 81— 8 81— 84 * os 
50,000 Ag OTOM Anil Strand Blectricity . i 0. P 58 9 59 5 9 — 10 9 — 10 " T 
20,000 do. do. % Cum. ee 5 eee eee one 51 51— 5i eee oe 
124,000 *Chelsea Electricity Supply, Ord. (516% |625| 58% 6 5— 5 d. - 
50,0007 Do. x Deb. Stock Red. Stock) ... ses .. {109 —112 109 —112 js 828 
1 City of t London E Electric Lighting, Or 40,001—110,579... 10 6 4 0 & 8§— 9 9 — 10 9} 81 
40,000 6 95 Cum. Pref., 40,000 . 10 6 6 6 114— 124 | 114— 123 122 
400,0007 De 5 % Deb. Btock, Bari. . at £115) ‘all paid ig .. |122 —127 122 —127 igh " 
40,000 | County of Lon A proa EOT: "E ec. Ltg., Ord. 1—40,000 | 10| s8 4 % 14 8 — 9 84— 93 9A4| 9 
000 Do. Pref., du 10 6 „ 6 5 6 2$ E ee iol — m iss 
200,000! Do. 4 T Bic. Prov. Certs (all paid) Rd. ssi see Ses — —10 iss ie 
20,000 d rs C eee [FI eee eon TT 51— 6 54— á 6 eee eee 
120,000 44 % 1st Mort. Deb. Stock. ... 100 . d E P —108 1064 | 1054 
21,000 Kensington and Bright se Electric, Ord. 5 — — 12 M 63 
90,000 de do. 4 % Deb. Stock Stock} ... . 1 de Eme n TT 
110,000 Londa Electric Bu T Corporatio a d- ves 3| ... , A 1 1 - " 
49,840 Do. Boris os B 6 Y Pref. 5 6 S 4 — 5 4 — 5 - yai 
250,000 Do. do. do. 4% 1st Mt Db. Btock Rd. 96 —100 | 96 —100 = . 
85,000 ä Blectric Supply, 101 to 62,500 10 5 E 5 E. 6 E. 18 — 14 | 13 — 14 134 | 13i 
220,000 M Debenture Btock 112 —115  |112 —115 1134 i 
250.0000 ES 33% Mort. Deb. Stock Red. . eee Stock eee ees ses 97 —100 97 —1CO 98 ee 
6,452 | Notting Hill Electric Lighting - ide ..| 10/6 7 7 153— 104 | 154— 163 m ES 
40,000 | Bt. James’s and Pall Electric Light, Ord. ae vn 5 144195 14195 1144 15 — 16 15 — 16 " vd 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080 5 7 7 83— 93 84— 93 Vi “a 
120% Do. do. AS Det Stock Red. eee "5 e "TII 9 gi y i oe coe 
000 Bmithfield Market Blect, l eee eee 200 eee ee see — au See vs 
50 INN Do. do, Bupp A Deb. eee eee E see 00 eee 80 — 8 = — g^ oe eee 
65,000 South London Electricity 80 eee eee een eee omn — wea Js 
79,900! Westminster Electric ah te 101 to 80 | 51245 13 BH 1037 | l14— 12} 111— 123 128 | 11j 


Subject to Founders Shares. 


uotations on Liverpool Stock vogue tyes 


tQ 
Dividends paid in deferred share warrants, 


1 Unless aiias stated all shares are fully paid. I 
Dividends marked § are for pla, consisting of the latter part of one year and the first part of th the next, 


fits being used as capital, 
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Present | —— Btock Dividends for Closing usiness 
" s or 
— name CAE be. F. J NE! 
t | 1898. | 1599. | 1900. RIED 
20,000 | British Aluminium 7% Cum. Pret. ..| 10 ee. MEE ax: 
900,000 Do. do 1st Mort. Deb. Btock Red. . Stock — 89 — 93 | 89 — 93 H 
45,000 | British Electric PEA m „| 10| 6 8 % 8 E 9 %| 14 — 15 14 — 15 14 | .. 
50,000 Do. do. 6 % Cum. Pref. 10 M 112 - 12} 117 — 121 12} | 1H 
350,000? Do. do. 5 Y Perpetual Debenture Stock. |Stock| ... . 121 —124 121 —124 1224 | ... 
70,000 | British Insulated Wire Ord. . vés ssi - 5 | 16 S * 20 XE: 15$5| 8— 9 8— 9 A " 
70,000 Do. do. 6 % Cum. Pret. ss sai - 5 51— 53 53— 5$ xs c 
50,00) |{Browett, Lindley & Co. (1893), Ord. z abe T 2 js di t 1— 1 6— 1 5 
50,000 |T 6 % Cum. Pref. en 1$— lyàxd| i$— l4 i a 
90,000 Brush Elecl. ‘Enging., Ord., 1 to 90,000 "T 1 TE 14— 13 là— 13 x i 
90,000 Do. 5 4 Fer 6 % Pref., 1 to 90,000 aa 2 6 2 — 91 2 — 2} oe M 
125,000! Do. 5 Deb. Stock T e. Stock es» (102 —105 102 —105 i x 
108 7101 Do. . 2nd Deb. Stock e. Stock - 99 —162 99 —102 EN "i 
30,000 Callender's Cable 8 8 „Nos. 1—30,000 ... 5 15 5 % 15 5 % 15 J 15 — 16 15 — 16 152 | 15 
40,000 Do. -do. 5 95 Cum. Pref. m 5 id 52— 6} 53— €} vee Fi 
90,0001 Do. do. 41 % 1st Mort. Deb. Stock Red .. [Stock iis .. (110 —114 111 —115 i 
1,969,800 | Central London Railway, Ord. Stock ae ee .. |Stock| .. ies 101 —104  |101 —104 103} 102} 
440 100 Do. do. 4% Pref. Stock. Stock Hs 104 —107 105 —108 | 1064 
44,10) Do. do. Det do.. . Stock. — 98 — 101 [98 —101 10 1 100 
855,000 | City and South London Railway .. Stock 24%] 1395 14% 51 — 54 51 — 54 53 521 
37,500 | Do. do. Ord. shares Nos. 22 501 to 60,000 .. se] OEM oss M 5 — bixd| 5 — 5 " i 
54,000 | Crompton & Oo., Nos. 1 to 54,000 .. a 3; 6% 74% 8 [4 34— 33 3 — 3j 3& 33 
100, 0007 Do. 5 % 1st Mort. Reg. Debs., "E 100 
£100, and 901 to 11,000 of £50 red 988 A T —105 100 —105 
99,261 | Edison & Bwan Utd. El. Lgt., A” shares, £3 pd. 1 to 99,261 5 6 & 6 & 227 3— 1 1- 4 " 
17, 139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 6 24%] 14— 24 14— 23 » 
844.0231 Do. do. do. 4% Deb. Btock Red ..1100| ... € .. | 80 — 85 80 — 85 
100,000! Do. do. 5% 2nd Deb. Stock Prov. e 100 s .. | 84 — 89 xd| 84 — 89 
112, 100 | Electric Construction, 1 to 112,100 ... see 2| 6 6 VI 6%) 12— 23 12— 21 
25,000 | Do. do. 7 % Cum. Pref., 1 to 25,000. 2 7 e | 24— 338 | z340— 2 
182, 5001 Do. do. 4% Pern. 1st Mort. Deb. Stock ... Stock f 98 —102 98 —102 ps E 
18,000 | General Elec. Co. (1900) 5 95 Cum. Pref. ... js ..| 10 93— 10} 98— 10} 10 8 10i 
150,000 Do. do. 4 % Mort. Deb. ... a .. |Stock| ... zx 97 —100 xd! 97 — 100 e 8 
35,000 Henley's (W. T) Telegraph Works, Ord. ... a E 5|14 $9115 % 20 E 164— 174 163 — 172 
35000 | Do. do. 43% Prem.. 5| .. | 44€ 443 51— 6 51— 6 
50,0001 Do. do do. 44 Mort. Deb. Stock.. Stock rs . 110 —114 1111 —115 
50,000 India- Rubber, Gutta-Percha and Telegraph 9 ..| 10/10 95| 10% 22 — 23 22 — 23 
300,000 Do. do. do. 4 95 1st Mort. Deb .. ... | 100 100 —103 |10) —103 xd sae 
$7,600 Liverpool Overhead Railway Ord ... p ..| 10 xb 389, 3i% T 7 63 — 7 PN E: 
16.000 |r Do. do. Pref. £10 paid e *. | 10 — 131 13 — 131 "n 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... 10 „ 15} 163 o m 
$Rosling, Appleby & Fynn 6 % Cum. Pref. . ose — | £1 6 %| . — e 19/- to 20/- | B 
37,8350 | Telegrapb riim and Maintenance .. see 12 | 15 [4 15 174% E — 42- | 38 — 42 401 | 384 
150, 0007 Do. 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 ...| 100 2 4 —1C€6  |104 —106 " . 
20, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 8 * 12 12 [4 ce 114 -| 104— 114 3 
20,000 Do. do. 5 95 Cm. Prf. Nos. 1 to 20,000... ie | | hg— 6 xd 51 — 6 xd | 
540, 000? Waterloo and City Railway, Ord. Stock — 3 4 3 % 9 % 91 — 94 | 91 — 94 


J Quotations on Liverpool Stock Exchange. 


t Unless 5 stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Tele 1 Construction and Maintenanoe, 2/-—4/- | Sabam, Senor and Hyde Eleotrio Mis pd.), Ord., 1 


Natinra) Electric e Wiring, 17/6 paid, 3—2 


Pref. (£10 pd.), poa 


* From Birmingham Share List, € From Manchester Share List. Bank rate of discount 3 per cent. (June 13th, 1901). 


MARKET QUOTATIONS, Wednesday. October oth. 


TP SS M ð . ĩð . . 


§ From Bradford Share List. 


CHEMICALS. &o. This week. Last week. Ino. or Deo. METALS, &. (continued.) This week. | Last week.|1nc. or Deo 
a Acid, Mei o. e 0 per out. 5/- 5j- T g Copper Sheet .. Der ton £80 £80 l 
a us eS. perewt|  22/- 29. oe 9 „ ee v . per ton £80 £80 i 
a n Ozalie e... per wt. 82/- 82/- ee € „  (Blectrolytic) Bars .. per ton «83 £82 , 
a [1] Balphurio.. ee ee ee per owt. 6/6 5 6 ee € os $9 Shee 0 per £90 £90 ee 
a Ammoniac, Bal percwt. 89/- l- e. 5 n " Rod per ton £94 " 
a Ammonia, Mariate (crystal)... Per ton £88 10 £33 10 . $ n» " H.C. Wire per lb. 9j : : s 
.. per ton £80 £80 as f Ebonite Roe per lb. I s 3s 
i Bleaching powder. . per ton £1 £1 - „ Sheet per Id. 5j- » 
a Bau e of Carbon .. .. per ton £15 £15 T n German Silver Wire per lb. 1/6 1/8 is 
a Bora s ci .. per ton £15 £15 ds h Gutta-percha fine N per lb. 8/- 8/ : 
a Bensols Ez. .. Per gal. 3/ 7 ` h India-rubber, Para fine per lb. | 8/6 21 3i 7 | 8/84 to 8/9 dec. 
a : 00 Jie. e .. pergal. 5/6 5/6 3 1 Iron, Charooal Sheets .. per ton , 
a Copper Sulphate s per ton 222 8 $ , Pig (Cleveland warrants) .. per ton 467 45/34 4d. inc 
e ie A .. per on rie rh oe i " ore orci ias to sise per = 5 50 [Li l Prom 500 a 
@ White ar . ee per ton oe " oe ee per ton to to 
ao Peroxide o per T 4% 40 b „ e NEO £10 
Methylated Spirit ee to ‘ 
a Potash, Bichromate, in casks.. per oad. E 85 Sheet ..  .. per ton] £1810. £18 10 
6 n Causti 0 (16/8096) es per ton £ ee id Manganin Wire No. 98 ae ee per w. 8/- 81 
a „ 5 .... Per ton £85 £35 T g Mercury e ae per bot.] £9 £9 
a Shellac e» per owt. 80. 80% 22 4 Mica (in original oases), small .. per Ib. 84. to 9d. | Bd. to 9d. 
a Bulpbate of Magn per ton | £4 10 £4 10 T d „ " „ medium per Ib. 1/9 $0 2/9 | 1/9 to 9/9 
a Bulphur, Zuplined Fl Flowers . per ton £6 £6 EN d large. .. per lb. to 7/8 | 8/810 1/8 
a s pe ered .. per ton £5 10 25 10 " p Phosphor Bronze plain in castings per Ib. 1/04 to 1/8 101 to 1/8 
.. per ton £5 £5 B: p i rolled bars & per lb. | 1/1 to 1/4 | 1/1 to 14 
x Sc aa, Caustic T white 70%) .. ber ton £10 15 410 15 T p " " air ches per Ib. m 1/8 18 
a „ Crystals .. . . per ton £8 £8 v. o Platinum ; - . peros. £41 £41 "i 
a Bichromate, casks .. per lb. 934. 934. T p Bilicium Bronze Wire per Ib. |t04d. to 1/03/1024. to 1/03 T 
í Steel, Magnet, 8 deso'p'n per ton m £15 to £40 
b Aluminium Ingots, in ton lots per ton 4148 £148 us 9 Tin, block  .. ee ee ee per ton { £116 '£113 10 inc. 
E ware, in tou lots per ton 420 RALA A 9 » foil ee es per lb. 1,6 T 
Bheet, w ton iota per ton £191 £191 as n „ wire,Nos.ltol6 .. .. per lb. 1/8 18 
„ Babbiti's metal in per ton | £75 to £140| £75 to £140 : p White Anti - friction Metals — 
c Brass (rolled metal 19 i basis per 15 7d. 15 x " White Ant" brand. per £85 *o £65 | £85 to £65 2: 
€ ube (brazed) .. . perl lud. 10d. ae j Yarns, 2/10s Grey Cotton, on 8p 1s per lb. d. dd 
" , (solid drawn) . . per Ib. Rid, 81d. T j „ S les. Flax per lb. 53d. 51d. : 
Wire, basis e. per lb. 734. 73 1. je j nm 8 ply 10 lbs. Russian . per lb. 4d. 48d. . 
_ Dover Tubes (brazed) per lb. lid. lid. ais J „ 10 lbs. Russian, single Load lb. 43d. . 
(solid drawn) .. per Ib. 1032. 103d. 85 i 180 Ibs. Jute rove . r ton £1076 £18 76 es 
: Oopper Bars (best selected) .. yer ton £e0 £80 . Zino, Bh dN. (V ielle Montagne vnd. ] Per ton| #42 10 Em . 


a Messis. G. Boor & Co 
jt The British Aluminium Co., Ltd. 
Quotations e Messrs, Thos. Bolton & Sons. 
supplied by | p Messrs. F. Wiggins & Sons. 


(Sf 9 5 G. a end Teleg. 1 8 
n Messrs. James & Shakspeare. Co., 
e Je Menm Jackson & Till. 
PP y k Messrs. Bolling & Lowe. 
Jj Messrs, Walter H. Hindley & Co. 


e Messrs, Frederick Smith & Co. 


{k Mess dors ee itd 
: m Messrs Glover 
Quotations ae Messrs. P. Ormiston & Sons. 


Ltd. 


supplied by |: Messrs. Johnson, Matthey & Co., Lid, 
p The Phosphor Bronze Company, Lid. 


-~ 
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CURRENT SPECIFICATIONS: 


LXXIX.—BLACKPOOL ELECTRICAL EQUIPMENTS. 


SuMMABY. 


Extent of Contract.—Supply and fixing of 20 electrical equipments 
for tramcars already on order. 

Type of Cars. — Eight large double-deck cars with bogie trucks, 
and eight small double-deck cars with bogie trucks. 

Weight of Cars.--The larger ones weigh approximately 18, and 
the smaller ones 13 tons. 

Capacity of Motors.—The two motors forming part of each equip- 
ment to be together capable of propelling the cars on dry rails up 
a gradient of 1 in 20 when fully loaded. : | 

Type of Controllers.—To be fitted with rheostatic brake, having 
not less than nine stops on the driving side and seven on the 
resistance side. 

Pressure T'ests.—2,000 volts alternating for one hour. 

Electrical Heaters.—Five to be provided per car, capable of 


maintaining temperature inside car at 60° F., when outside tem- 
` perature is 22° F. 


Specified Date of Completion.—March 14th, 1902. 

Penalty for Late Completion.—£10 per equipment per week. 

Terms of Payment.—80 per cent. of value of work done as work 
proceeds; 10 per cent. three months after acceptance by Corpora- 
tion; 10 per cent. three months later. 

Suretics.—Two to be provided, to be bound jointly and severally 
in the sum of £500. 

Stipulations as to Removal of Foremen.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Acceptable, see 
comments. 

Arbitration Proposals.—See commenta. 

Date for Receipt of Tenders.—October 21st, 1901. 


This specification has been prepared by Mr. R. C. Quin, M. I. E. E., 
the borough electrical and tramway engineer. It relates to the 
supply of 20 complete equipments for tramcars, and from the 
technical standpoint calls for little comment. 

The motors are required to be capable of meeting very severe 
demands, It may be that the high specified speed, viz., 10 miles per 
hour, is necessary when drawing the loaded car up the gradient men- 
tioned 1 in 20, and not knowing the local conditions it is difficult 
to judge. There is, however, on the part of some engineers, a 
tendency to demand high speeds on gradients when these gradients 
only occur once or twice upon short sections of the route, with the 
result that under normal conditions the motor is working with 
resistance in circuit, and consequently at a lower efficiency than 
necessary. The controllers are to be of the rheostatic type with 
17 less than 16 stops, nine on the driving and seven on the braking 
side. 

The electric lighting fittings for 15 lamps in the small and 20 
Jamps in the larger cars are to be included in the tendered sum. 

It will be noticed that the penalty for later completion than the 
specified date is £10 per week per equipment. Since the value of 
the complete equipment will not exceed £350, it follows that this 
sum of £10 per week is far in excess of the maximum suggested at 
the joint conference between the Municipal Electrical Association 
and the Electrical Plant Manufacturers’ Association, and, therefore, 
some exception should be taken to it in the letters accompanying 
the tenders. 

The clauses dealing with wages and hours of labour, in our 
opinion, go as far as is justifiable in this direction. They stipulate 
that standard rates shall be paid and conditions observed, and that 
any breach shall give the Corporation power to deduct from the 
contract sum the differences between the values actually paid for 
by the contractor, and the values to which the workpeople would 
be entitled under the conditions agreed upon. 

The arbitration clause needs consideration, inasmuch as it is not 
unlimited in operation, as certain matters are reserved for the 
final decision of the engineer, but we anticipate that many 


tenderers will waive their objections on this score, as apparently 


disputes as to payments come under its provisions. 


THE INTERNATIONAL ENGINEERING 
CONGRESS OF 10901. 


MODERN COMMUTATING DYNAMO MACHINERY. 


(Abstract of Paper read before Section IX. by H. M. Hosaar, 
M. I. E. E.) f 


Or recent years the improvements in continuous current dynamos 
that have received the greatest attention have generally related to 
some radical departure from the straightforward type, such as to 
pole-face windings, to divided poles, to reversing lugs, and to many 
other interesting and often fairly effective devices. 

It has never, to the writer, seemed necessary to resort to the 
special features referred to above, since there hag always been, and 
is still, ample room for improvement in the ordinary type. 

It is proposed in this paper to set forth certain views regarding 
the continuons current dynamo-electric machine. No features of 
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very especial novelty are claimed. The designs described do not 
depart radically from machines at present on the market; but to 
construct a consistent system, embracing machines of all the various - 
ratings required by a single manufacturing firm for successfully 
entering the field, is another matter altogether from designing a 
single excellent dynamo, and it is from this broad poiut of view 
that it is proposed to discuss the subject. 

Contrary to the ruling tendencies there should, in many features, 
be greater differences between a 500-volt and a 100-volt machine 
for the same output and speed than between two machines of the 
same voltage and very different outputs. Eight or ten years ago, 
for a given output and speed, the same magnetic circuit, armature 
spider and commutator shell, and often even the same armature 
coils and commutator segments, were used for 500, 250 and 125 
volts. In those days great confidence was still felt in many quartera 
in the possibilities of double, triple, &c., windings, and in other 
devices. The writer's own opinion is that most of such windings 
are distinctly inferior. The simplest windings are by far the most 
satisfactory, and by making suitable use of them they suffice for all 
ordinary requirements. But in those days nothing was easier than 
to arrange that, for instance, the 4-pole dynamo for 500 volts should 
have a two-circuit single winding, the 250-volt machine should have 
tbe same winding connected as a four-circuit single winding, and 
for 125 volts the dynamo could be connected up into a four-cireuit 
double winding. 

It was sometimes decided to use the same commutator for all 
three voltages, with carbon brushes for 500 volts, and copper brushes . 
for 250 and 125 volts. It must be remembered that the standard of 
excellence was at that date altogether different from the standard . 
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of to-day. The practicability of shifting the brushes in proportion 
to load was, in the case of generators, only just beginning to be 
questioned, and large machines in which overloads could be thrown 
off with impunity were not easily to be found. 

There is a remarkable persistency in old types. One rarely 
encounters low voltage machines in which the commutators are so 
liberally proportioned for their requirements, from the heating 
standpoint, as in machines for high voltage. On the other hand, 
the machines for high voltage have not by far so liberal a factor of 
safety as regards insulation as have those of lower voltage. 

There is, however, one point possessed in common by machines 
of greatly different voltages but for the same output and speed, 
namely, the mechanical energy to be transformed into electrical 
energy, or vice versé. Hence it would seem natural and desirable 
that base, stands, bearings and shaft should be identical for all volt- 
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ages. By the methods now to be described this may readily and, 
the writer believes, most economically be obtained. 

Numerous tests have satisfied the writer that it is of far more 
importance to have low reactance voltage per segment than to have 
low armature strength, as expressed in ampere-turns per armature 
p In fact, it is nowadays the writer's practice—speaking 

roadly—to make the armature strength as high as practicable so 
long as this is consistent (and it generally is) with low cost of effec- 
tive material, with practicable proportions of field, armature, and 
commutator, and above all, with obtaining minimum reactance 
voltage. The writer would be inclined to estimate the harmful 
influence of armature strength upon commutation as proportional 
to, at most, the square root of the armature ampere-turns per pole. 

Next, the higher the voltage, the more is the least practicable 
thickness of the commutator segment apt to be the limit in deter- 
mining the number of segments, and hence the number of ampere- 
turns per pole. This consideration, together with the greater space 
devoted to insulation, and the greater cost of the labour, make it 
much less practicable to have high armature strength in a high 
voltage machine. 

But on the other hand, in the high voltage machine the 
commutatoór requires but a small portion of the distance between 
bearings, thus leaving ample room for employing a weak armature 
occupying, owing to the greater necessary cross-section of its 
magnetic circuit, a large proportion of the total distance available 
between bearings. | ; 

Again, centrifugal force limiting the commutator circumference, 
and the thinness of the segment limiting the total number of seg- 
ments, one should, in order to obtain a sufficiently large number of 
segments to ensure. a low reactance voltage per segment, employ 
fewer poles in the high voltage dynamo than in that for lower 
voltage. Moreover, the high voltage commutator comes short 
enough even with few poles, but it is only by means of compara- 
tively many poles that we secure with low voltage machines a low 
value of the current per set of brushes, to permit of a reasonably 
short commutator. 


The writer believes that the limiting peripheral speed should be set - 


very high. Especially on the large diameters occurring in direct 
connected units there should be no difficulty, since for a given 
peripheral speed the centrifugal effecta are inversely as the diameter. 
In any case, it is purely a question of using a sufficiently liberal 
amount of material in the mechanical construction of the founda- 
tions, base, shaft, and commutator to ensure a perfectly true, con- 
tinuous commutator surface, absolutely free from any vibration 
whatsoever. Fora high voltage machine, a large diameter enables 
the reactance voltage to be maintained low. For low voltage 
machines the necessary radiating surface is the limit, and the 
greater the diameter, the less need be its axial length. Hence, it 
is fairly logical to choose the same diameter of commutator for all 
voltages for a machine of a given output and speed. It is further- 
more very practicable to employ for all voltages the same diameter 
of magnetic yoke, of bore and of armature laminations, the 
variations with the rated voltage being limited to width of magnetic 
circuit, of armature core and of segments, as well as to windings, to 
numbers of slots and segments, and to the number of poles. All 
essentially mechanical parts are entirely independent of the voltage, 
so that absolutely the same drawings, patterns, and castings are used 
for all voltages. Since of the variable parts, the diameters are the 
same for all voltages, it is practicable to use the same drawings, and 
substantially the same patterns. 

This is roughly indicated in the sketches of fig. 1, in which, how- 
ever, no claim is made to have worked out the plans for inter- 
changeability in correct detail. The sketches in the figure relate 
to a line of four machines, by which it is proposed to illustrate the 
application of these principles. Each model is worked out for 
three dynamo voltages, 115, 230 and 550. The number of poles, 
outputs, speeds, and voltages are set forth in Table I. 


TABLE I. 
Number of poles for | Rated output and speed. 
116 v. i | 280 v. 560 v. | Kw, R.P.M. 
6 | 6 | 6 | 80 £80 
8 6 | 6 100 500 
8 6 6 125 i 410 
8 8 6 150 f 425 


In fig. 1, side and end elevations of the 100-K w. model are given 
for each of the three voltages. In Table II. are set forth the lead- 
ing dimensions (mm.) and some other data for all the four machines 
of the series. f | 

It is proposed next to give, in a series of tables, some further 
particulars of the designs. 

TABLE III. 


Armature ampere-turns per pole. 


Voltage. 
80 xw. 100 xw. J 2 125. W. f. C | 150 xw. 
115 4,640 5,550 5,700 7,300 
230 3,710 5,220 5.880 5,800 


550 9,050 2,880 4,000 5,100 


TABLE IL 
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TABLE IV. 


- Reaotance voltage per segment. 


Voltage. {— --- 
80 xw 100 xw 125 xw 150 kw. 
115 1:9 7 21 27 
230 2:0 2:5 2:5 2:8 
550 1:8 2'4 24 27 
Taste V. ` 
Average voltage per commutator segment. 
Voltage. x 
80 kw. 100 xw 125 xw 150 xw 
115 29 2:3 277 2:6 
230 36 3:2 3:5 3:2 
550 65 5:8 5:3 49 


The current density in the armature conductors ranges from 390 
amperes per square centimetre in the 80-xw. machine, down to 
360 amperes per square centimetre in that for 150 xw. 

By space factor for the slot, is denoted the ratio of the total 
cross-section of copper in the slot, to the area of the slot, i. e., to the 
product of its width by its depth. It is as set forth in Table VI., 
wherein are also given the insulation tests and, for tho insulating 
materials employed, the required total thickness of slot insulation. 


TABLE VI.—INSULATION AND “Spaca FACTOR ” 


Thicknes3 of insu- 


v4 A e bins 3 * Space 

s e i a atio. m coppe " 

TES 205 C. for one minute, %% ronn | faetor. 
115 2,500 R.M.S. volts. 1°2 mm. 53 
230 3000 „ » 18 „ 4l 
550 3,500 „ ^ 15 ,, 32 


The mica insulation between commutator segments is 76 milli- 
metre thick. 


3 TABLE VII. 
Centrifugal force at the 

. Peripheral speed in lorram 

Kilowatts dent of metres per sec. N tpi dian ST 

1 0 gap 

(in mim.) Armature. | Commutator. | Armature. | Commutator. 
80 6:0 22°5 18:5 139 115 
100 6:5 23 5 18 6 126 100 
125 6:5 25:5 18:6 122 90 
150 70 26:8 187 121 85 


TABLE VIII—AnRMATURE LossES IN KiLowaTTS AT 609 
CENTIGRADE. 


80 Kw. 100 xw. 125 kw. 150 kw. 
vol. MEE EET 


core. | C'R Total Core. | C^ R [Total] Core. | CR Total Core. | CR |Tot 1 


— — 


115 18 25 4˙3 
230 20 2˙3 4˙3 
550 33 115 48 


— | — ff —————d— —U—vu—ä2 


5˙3 |78 | 3'4 |69 | 10-3 

50 |84 | 39 |69 |108 

39145 |84 | 43 |62 | 105 
| 


. Taste IX.—Commutator Losses IN KiLOwaATTS AT 60° 


CENTIGRADE. 
V i 80 kw. | 100 Kw 125 kw. 150 kw. 
ol- Rid 
J)) aer MS oranes up su qu) NN 
tion, C'R Total Erie- OR ‘Total ton, CR Total on Tota 
"M NE „„ „ 
115| T6 14 30 2˙1 17 38,75 22 47 2˙8 2˙8 |506 
230 08 0˙7 15 | 10 109 1:9 | 1°2 1˙1 2˙3 14 1˙3 27 
550 | 0°3 03 [06 04 04 (08,05 0 ia 06 |06 1˙2 


TABLE X.—FügLD Coprer Losses AT 60° CENTIGBADE. 


————— 


——— n. 


— à A ee 


Voltage. | 80 kw. | 100 kw. | 125 kw. | 
115 860 1,140 1,400 1,650 
230 840 1,000 1,350 1,650 
550 1,030 1,240 1,450 1,640 


` 


TaBLe XIL—ToTAL Losses AT 60° CENTIGBADE IN KILOWATTS. 


| 80 xw. | 100 xw | 125 kw. 150 xw. 
tage ( he Settee ud 
Const, Var. Total Const | Var. Irotal! Const | Var. Total Const Var. |Total 
| i 
ui HUC ed ack MM ncn DUE ee ee ae Tem 
115| 54 35 93 | 60/57 117| 82 |75 15. 101,97 |198 
230 48 130/78 | 56 4 10. 78 61|199 92 82 174 
550 58 18 [78 | 67 25 92 77 5127 8'8 | 6'8 1556 
' | ] 


TABLE XII.—COMMERCIAL EFFICIENCIES AT €0° CENTIGRADB. 


CÓ kw. 100 xw. 

Voltage. ‘— —— 5/11 aar EE. „ 

b. L. 1417 p. L. 1 L. 3 L. F.L. 1 L. |i er. iL. lar. 
i Í ! l i 


is uM 


88:5 87°7 85˙6 


125 kw. | 150 Kw. 


+ h 
i i 
! | i | 


116 895/8877 '86:3 89:5 890 871 890 880 8670 | 
230  911/902877 907 90-2 881 9070 89:2 87:0,89:5 89:0 |27°0 
550 913 i 8 86:5 91:5 902 87:2 908 Pur 87°5 90:5 897 876 
` | | | | | | i 


TABLE XIII. THERMAL. CONSTANTS FOR ALL Four MACHINES. 


Watts per Square Decimetre Peripheral (Cylindrical) Radiating 
Surface at 60^ Centigrade. 


| 


Voltage. | Armature. Commutator. | Field spools. 
FFC . en eee 

115 (About) 55 57 | 10 

230 | » 50 40 | 10 

550 | „ 40 28 | 10 


| 


It will be seen that the 115-volt armatures and commutators are 
run as high towards the heating limit as practicable, in order to 
keep the machines down to the same overall dimensions as for the 
higher voltages. 

The commutators of the 550-volt machines are cooler than 
nece „the limit in their case, being the permissible current 
density at the brush contacts, this being for all voltages taken at 
5 amperes per square centimetre. 


(To be continued.) 


THE RELATIVE ADVANTAGES OF .THREE, TWO, AND 
SINGLE-PHASE SYSTEMS FOR FEEDING 
LOW-TENSION NETWORKS. 


THE following discussion took place at the conclusion of Mr. M. B. 
Field's paper on the above subject, of which an abstract appeared 
in our issues of September 27th and October 4th, 1901:— 


Mn. KorBEN thought the paper showed the great advantage of 
three-phase over two and single-phase. He had advocated this for 
ten years, and thought it would be the final system for motor supply 
and lighting in big cities. The three-phase motor is not yet suited 
for tramway work, i.c., on the cars themselves, but it is eminently 
suitable for long-distance railways. The three-phase system would 
not do for such a railway as the Metropolitan, because in that case 
speed regulation is important, and the regulation of the speed of 
three-phase motors as at present done by resistances is very wasteful, 
The U.S.A. made no headway with tramways till the introduction 
of the series-parallel controller made economical starting and regu- 
lation possible. Without some form of economical speed regulation 
the power station requires to be 40 per cent. bigger in all respects, 
viz, engines, dynamos, boilers, foundations, &c. For a combined 
lighting and power station he thought three-phase the right system 
even with so low a frequency for lighting as 50 cycles, and he would 
supply the whole of the energy required for a large city from one 
station, and from one set of bus bars. In his experience it was a 
matter of small importance if the two phases were not balanced, or 
if one phase had a lighting load and another a motor load, so that 
complicated phase-regulating devices are not required. 

Prof. CaRHaRT said that, so far as he was aware, the systems for 
power transmission in America were gradually becoming three- 
phase ; two-phase is but little used. With regard to frequency, it is 
possible to use less than 50 ~ without materially affecting the light 
from glow lamps. For example, current is transmitted from 
Niagara on the three-phase system at 25 cycles, and is used for light- 
ing purposes in the Buffalo Exhibition, and it is almost impossible to 
distinguish any flickering of the incandescent lamps on the circuit. 
The long series system of arc lighting is disappearing from America 
in favour of alternating-current enclosed arc lamps, and during the 
transition period from one arrangement to the other, in a city 
motor-generators are commonly used on the new three-phase mains 
till the arcs can be put directly on the three-phase mains. The 
open type of arc lamp is rapidly going out of use. 

Mr. W. B. Esson called attention to the fact that the three-phase 
system with earthed neutral does for alternating currents what the 
three-wire system did for direct currents, 

Prof. S. P. Thompson referred to his suggestion, made some time 
ago, of regulating one phase and leaving the others to take care of 
themselves, He had also suggested the regulation of two phases 
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and leaving tbe third. He said that Mr. Ferranti, who had so 
often expressed his opinion concerning single-phase, was still very 
strongly inclined to think that single-phase would be the final 
system on account of its simplicity, but Prof. Thompson thought 
that the difficulties and complications of three-phase were not so 
great or so real as its opponents said. 

Mr. W. G. Ruopzs said it was a question of very great import- 
ance, and one that he wished discussed, as to which was the best to 
employ of the three systems—viz, static transformers and rotaries, 
Fyrchronous motor-generators, or asynchronous motor generators. 
He thought that the last was the worst, and that it was a question 

which really lay between the other two, of which he preferred the 
first. | 

. A MEMBER, whose name was not announced, thought it better to 
use motor-generators where a battery is employed, but if not, then 
a rotary and static transformer was the best; but why not do away 
with these, and introduce the three-phase direct on the car? He 
thought that speed regulation in such a case was quite possible; it 
would certainly be required. He mentioned the Lecco-Sondrio 
railway, which is running, or about to run, and in which the three- 
phase system will be used; the line is about 67 miles long, and the 
stations about 4 miles apart. On the Continent the standard 
frequency is 50 cycles, but there is a strong tendency to reduce it to 
42, which is the lowest that can be used for arc lighting. He had 
found that with three-phase distribution, incandescent lighting is 
very satisfactory if three lamps, one on each phase, are grouped 
together, because the energy flow is constant. The Vienna station, 
which was originally single-phase, has been changed over to two- 
phase; it could not have been changed to three-phase, because of 
capacity troubles with the particular cables they had laid origi- 
nally. 

Mr. G. SroNEY remarked that at Frankfort, hitherto considered 
the stronghold of single-phase, they were now putting in three- 
phase gencratora, driven by Parsons turbines. There they proposed 
to regulate one pbase, and to leave the others alone. "The phase lag 
was to be adjusted by using synchronous motor-generators. 

Mr. GEIPEL remarked, in reference to the pressure changes in the 
different phases of a three-phase alternator, that he had tried the 
experiment of putting a lamp load on such a machine, and found 
that on switching off two of the phases, there was only a 2 per 
cent. variation in the pressure of the remaining phase. He thought 
that three-phase switchboards were really simpler and easier to work 
than two-phase, single-phase, or continuous-current switchboards. 
With a three-phase system lower voltage lamps could be used, an 
_important point. Again, the cost of a three-phase generator is less, 
for the same output, tkan that of a two-phase or single-phase 

machine. 

Mr. F. BRoADBENT asked whether the maximum pressure allow- 
able on a consumer’s premises by the Board of Trade rules meant 
the maximum instantaneous value, or the effective value, in the case 
of alternating currents ? 

Mr. M. B. Frexp briefly replied to the points raised. 


APPRENTICES AND THE LAW. 


4 


Some light may be thrown on the discussion which has recently 
taken place in these columns with regard to apprentices by a short 
survey of the law upon the subject. It is not necessary, and we do 
not propose, to embark upon a historical account of the subject. 
Such an inquiry would involve research over a lengthy period of 
English history. Suffice it, therefore, if we give an accurate account 
of the legal relationship of apprentice and master, and the rights ard 
duties of the parties. | 

A contract of apprenticeship is one whereby, in consideration of 
a certain premium, or for no consideration at all, one person becomes 
bound to teach another person a trade, and the latter is bound to 
learn it and to serve the master as an apprentice. The contract 
usually contains covenants by master and apprentice for the faithful 
discharge of their duties towards each other. These covenants, 
whether entered into by the “infant” and the master or by the 
master and some other person on behalf of the infant, are mutual 
and independent, and the performance of neither side is a condition 
precedent to that of the other (Winstone v. Linn, LB. & C., 460). 
The true test whether an agreement is a contract of hiring or of 
apprenticeship, is the apparent object of the parties, and if that 
object is for one party to teach and the other to learn, the agree- 
ment is a contract of apprenticeship. It is not necessary that the 
precise words “to teach” or learn should occur in the agreement to 
constitute it a contract of apprenticeship (R. v. Great Wishford, 

5 N. & M., 540). 

The Premium. — The premium, which is payable to the master by 
the persons named in that behalf in the deed (generally the father 
or the parents), forms part of the consideration in respect of which 
the master undertakes to take the apprentice into his service and 
instruct bim. If an apprentice dies during his term of service, the 
father will not be entitled to an aliquot or any part of the premium 

paid, unless there is a special term in the agreement to that effect. 
So, too, if a father apprentices his son for a term of years, and pays a 
premium to the master, and during the term the master dies, the 
father cannot recover any part of the premium. Thus where a father 
apprenticed his son to a watchmaker and jeweller fora term of six 
. years, paying the master a premium, and the master duly instructed 
‘the apprentice for a year and then died, it was held, in an action to 
recover the whole or part of the premium on the ground of failure 


of consideration, that suca failure being only partial, the action was 
not maintainable. (Whincup v. Hughes, L.R., 6 c., p. 78.) 

Although no particular description of instrument or form of words 
is necessary to create a contract of apprenticeship between the con- 
tracting parties, some agreement in writing is necessary if the 
binding is fora term of more than a year. Infants, i e., persons 
under the age of 21, may, even without their parents’ consent, volun- 
tarily bind themselves as apprentices upon the general principle 
that if an agreement be for the benefit of an infant, it shall bind 
him. In accordance with the same principle, it is competent for an 
infant to avoid the indenture while he is under age, if it is clearly 
for his ad vantage to do so. l 

So in the case of De Francesco v. Barnum (45 Ch. D., 430), a deed 
of apprenticeship, whereby an infant apprentice is bound for a term 
not to accept employment except from the master and with his con- 
sent, and which contains no co-relative covenant by the master to 
provide employment for the apprentice, and which may be ter- 
minated by the master only, is invalid as being unreasonable and 
not for the benefit of the infant. But where there is an element of 
mutuality in the agreement, the infant is not allowed to ignore his 
contract. Thus in Green v. Thompson (1899, 2 Q.B., 1), the facts 
were that an infant by an apprenticeship deed agreed to serve the 
appellant, a manufacturer of earthenware, as an apprentice for five 
years, “excepting the usual holidays and days on which the said 
branch of the business of her said master shall be at a atand:till 
through accident beyond the control of the master; and during 
the said term, excepting and subject as aforesaid,” she was to be 
paid certain wages. It was decided that such a clause was valid and 
could not be held not to be for the benefit of the infant, or void for 


. want of mutuality. 


Femed of Master when Apprentice Refuses to Serve.—No action 
can be brought at common law against an infant apprentice on his 


covenant to serve (see Gilbert v. Fletcher, 1627, Cro. (3) 179). It 


would seem, therefore, that where a master derives no benefit from 
an idle apprentice, his only remedy is to dismiss him, but it must 
here be pointed out that the master has no common law right to 
dismiss his apprentice for ordinary misconduct (Winstone v. Linn, 
1823, 1 B. & C., 160) He can only do so where the contract in 
express terms confers a right of dismissal (Westwick v. Theodor 
(1875), L.R. 10 Q.B. 1,224). In that case an action for wrongful 
dismissal of an apprentice was brought against his master. 
The deed provided that the apprentice should “obey all com- 
mands and give his services entirely to the business during office 
hours.” The master pleaded that the apprentice had misconducted 
himself in the service by wilfully “disobeying” orders, and by 
habitualty neglecting his duties and refusing to give his services 
during office hours without just cause, wherefore the defendant dis- 
charged him. In these circumstances it was decided that the 
master had power to discharge the apprentice and that the plea was 
good. Independent of the terms of the contract, however, a master 
is entitled to dismiss an apprentice who is an "habitual thief ; " 
‘and if the apprentice is guilty of such conduct as renders it 
impracticable for the master to maintain, employ, and teach him 
according. | 

The contract of apprenticeship may be dissolved or determined:— 

1. By effluxion of time or by the apprentice coming of age. 

2. By bankruptey of the master (but this does not dissolve tbe 
contract of apprenticeship, unless there is a clause to that effect in 
the instrument, and on the bankruptcy of the master an apprentice 
can avail himself of the provisions of the Bankruptcy Act, 1883, 
46 & 47 V., c. 52, sec. 41, sub-sec. 1 & 2). 

3. By death. | 

4. By consent. 

5. By misconduct (in certain cases). 

Duties of the Master.—The first duty of the master is to give to 
his apprentice instruction in accordance with the deed. The 
common form of the covenant which provides for instruction is as 
follows:—''Tbe master doth hereby covenant with the father, &c.,and 
also with the said apprentice, that he the raid master will take and 
receive the said apprentice during the said term, and to the best of bis 
knowledge, power and ability teach and instruct, or cause to be 
taught and instructed, the said apprentice in the art, trade, or busi- 
ness aforesaid, carried on by him at —— aforesaid, and not other- 
wise or elsewhere, and in all things incident or relating thereto in 
such manner as he the said master doth now or shall hereafter use 
or practise the same.” l 

The particular trade to which an apprentice wishes to devote 
himself should always be specified in the indenture. It sometimes 
happens that a master exercises two or three different trades, and if 
Only one of such trades is mentioned in the indenture, the apprentice 
will only be compelled to work at the one specified in the inden- 
ture. But if, on the other hand, the master's business is one which, 
by implication or by usage of trade, comprises various employ- 
ments, he is bound to teach the apprentice all the mysteries of that 
trade. If the master gives up any one of such traces the appren- 
tice will be excused from serving him, and the master will be liable 
on the covenant to teach. In the case of Ellen v. Topp (6 Ex. 424) 
the facts were that a lad was placed by his father as an apprentice 
to a master, who was described in the indenture as “an auctioneer, 
appraiser, and cornfactor,” “ to learn his art, and with him after 
the manner of an apprentice to serve.” After making the inden- 
ture, and after the commencement of the apprenticeship, the master 
wholly relinquished the trade of a cornfactor, whereupon the 
apprentice left his service. In an action on the indenture, brought 
by the master against the father for the desertion of the apprentice, 
it was decided that the relinquiahment by the master of his trade 
as a cornfactor was a good answer to the action ; and this, although 
the father had, by word of mouth, consented to the djscontinuance 
of that trade, and had allowed his son to continue to serve after it. 

It is obvious that if the master ceases to carry on the trade 
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makes it impossible for the apprentice to serve him after the 
manner of an apprentice; and therefore, as in the above case, the 


- apprentice may leave his service, and the master, on his part, is 


liable on the covenant for not teaching. 

Where no express provision is made as to the place where the 
contract is to be performed by the master, there is an implied 
stipulation that the contract shall be performed at the place where 
the business was carried on and the parties resided at the date of 
the indenture. So, when at the time an indenture was executed 
the business of the master was carried on in London, and the 
manufacturing part of the business was subsequently removed to 


Derby, it was held that it was unreasonable conduct on the part of 


the master to ask his apprentice to proceed to Derby for the pur- 

re of learning the trade. [Eaton v. Western, 52 L.J, Q B., 41] 
M It seems to be a little doubtful whether an action brought by a 
parent against a master for damages for not teaching an apprentice 
will prove successful, if it be shown tbat the apprentice sustained 
no particular damage. In the recent case of Bell v. Blakey, which 
was heard by Mr. Justice Bucknill at the Liverpool Summer Assizes,* 
the plaintiff, à seedsman, of Wigan, claimed in respect of non- 
fulfilment of an apprenticeship agreement. His son had been 
apprenticed to defendants, Messrs. A. B. Blakey & Co., electrical 
engineers, of Wigan and Southport, for a term of four years, to 
learn the business in all its branches, a premium of £75 being paid. 
After the boy bad been at the Wigan office of the firm for 10 months, 
Mr. Bell took him away, as it was alleged that his time was occupied 
in attending to the men or in brushing out the office. Plaintiff 
therefore cláimed rescission of contract or return of the premium 
paid (£75). His Lordship suggested that the case was one for 
settlement by the parties, but after consultation, it was found that 
an arrangement could not be made, and the hearing proceeded. It 
was contended for the defence that the boy had been taught all that 
could be expected in the first year of an apprenticeship. The 
Wigan business had been given up, but defendants had offered to 
bear the cost of a railway contract for the boy between Wigan and 
Southport, but Mr. Bell had not agreed to this. The jury found 
that there had not been untrue representations by defendants with 
respect to the arrangement made with Mr. Bell, but that the 
defendants did not teach the boy the business; that he had suffered 
no damage, but that Mr. Bell bad suffered damage to the extent of 
£55. Judgment was reserved pending a legal argument. 

Whatever arguments may be urged in opposition to the cld 
system of apprenticeship, it must be admitted that the existence of 
a contract in writing prcvides for the speedy settlement of a number 
of disputes which might arise if the terms of the arrangement were 
left to the vagaries of verbal arrangement or implied agreement. 


As was pointed out by one of our correspondents some weeks ago, 


the apprentice has the following substantial advantages over the 
premium pupil :—(1) He has to keep regular hours, including early 
morning rising, when some of the most important work of the day 
is carried out; (2) he is made to work hard, and thus learns what 
bard work is; (3) he works for a definite wage, which adds a 
stimulus to his work, although the rate of pay may be very small. 

Looking at the question from a somewhat broader standpoint, 
the more a young man is taught the principles of discipline, and the 
more rigorous the school in which he obtains his early training, 
the better will it be for him. 

The more difficult the profession which he chooses, the 
more difficult and arduous must his training be. Consider, for a 
Moment, the so-called “ learned professions,” and reflect upon 
the length of the apprenticeship which bas to be served in them 
before the student becomes competent to start in business on his 
Own account. The medical student must undertake a course of 
study for five years before he can take the necessary degree; and, if 
his ambitions soar above the level of the general practitioner, he 
must remain a student for many years, doing work which is prac- 
tically unpaid at the hospitals. The barrister is in consimili casu. 
No man who has attained a position of eminence in the legal pro- 
fession has leaped into practice all at once. Years of toil and 
anxious waiting are the lot of those for whom the greater prizes of 

e profession are reserved. So it is conceived that ia the calling 
to Which the modern electrical engineer devotes bimself, a long 
period of incubation must elapse before the young student can 
regard himself as competent to take a leading position in the 
vocation which he has chosen. | 


ELECTRIC FULL-GAUGE RAILWA XS. f 


— — 


THE development of electric railways is a subject of interest to the 
public at large, especially at the present moment, when we are on 
the threshold of a iicw era in locomotive principles. 

e engineering possibility of running full-gauge electric railways 
has already been proved ; it is the economic aspect that has to be 
considered, then, most carefully. German railway engineers doubt 
the advisability of employing electric traction on long lines with 
an infrequent service, and in this they are probably justified on 
e grounds, Lut the system of a frequent service of short 
rains has much to commend it, and this is the point on which the 
success of electric traction is hinged. 

The maintenance of, aud attendance to, the permanent way is the 
same whether 10 or 50 trains run over it daily, while in the case of 
nr — 

; ELECTRICAL Ra I gw. August 16th, 1901, p. 266. 

T Extracted from an article by Max Schiemann (Ueber Electrische 


Voll und Schnellbahnen) Elcctrotechnische Zeitschrift, July 25th, 


1901 (Heft 30), 


single wagons or short trains, with their light locomotives, bridge 
work can be made much lighterand cheaper. The latter point might 
prove an important factor in projected new lines, but falls out of 
proposals for the conversion of present lines to the electric system. 
The present arrangements for railway travelling are undoubtedly 
no longer abreast of the times. Long-distance passenger traffic 
ought to be separated from local passenger and goods traffic, while 
the necessity of connecting such cities as Berlin, Hamburg, Paria, 
&c., by a faster service is becoming more and more apparent. 
Further, the possibility of using short goods trains running at fre- 
quent and constant intervals would go far to relieve the congestion 
iu the goods yards, would accelerate delivery and simplify the 
management. The employment of water-power for generating pur- 
poses has also great attractions in countries where it is available. 

It was in view of these considerations that the Berlin Studien- 
Gesellschaft was formed, its objects being to determine the greatest 
speed attainable, the best method of generating power electrically, 
and transmitting it to the cars, and also details connected with the 
permanent way, width of rails, inclines, curves, &c. The Berlin-Zossen 
military line has been placed at the syndicate's disposal, and the 
experimental cars are rapidly nearing completion. Each car is built 
for 40— 50 persons, and is 67 ft. long; it weighs about 90 tona, aud 
is supported on two six-whecl bogies, each bogie being fitted with 
two three-phase motors, giving in all a capacity up to 3,000 K. P. per 
car. The power is transmitted at 10,000—12,000 volts three-phase, 
aud transformed on the car, the motors being fed at a low pressure, 

By this arrangement it is hoped to reach a speed of 121 miles per 
hour, and should the experimental line prove successful, a line will 
be built between Hamburg and Berlin. 

In Italy the Lecco-Sondrio and Colico-Chiavenna lines will be 
entirely propeiled Ly electricity, the latter line, about 70 miles long, 
being capable of carrying goods trains of over 250 tons. On the 
Milan-Portoceresio line of 63 miles, electric traction will be em- 
ployed for passenger traffic, at a speed of 54 miles per hour. 

In France a commission has been appointed for investigating the 
problems connected with electric railway traction. It is hoped to 
be able to make much use of water-power for generating purpores, 
the Riviera district especially offering natural facilities for this 
method of driving. 

In Austria and Norway similar projects are being prepared. 

A syndicate of Russian bankers proposes to connect St. Peters- 
burg and Moscow with trains running at 93 miles per hour, at 10 
minutes’ interval from «ach end, each train consisting of five 
35-passenger cars. 

Turning to the electrical part of the question, we have at least 
four systems to choose from in such schemes :— 

1. High ter sion three-phase generation, conversion in sub-stations 
and direct current supply, as on tramways. Example—Central 
London Railway. 

2. High tension three-phase generation, conversion by static 
trausformers in sub-stations, and supply to the lines at lower ten- 
sion, the cars line being driven by three-pbase motors. Example— 
Burgdorf-Thun Railway. 

3. High tension three-phase generation directly supplying the 
line, cars carrying static transformers, and three-phase motors for 
lower tension. Example—Berlin-Zossen experimental line. 

The possibility of conveying high-tension power to the cars has 
been proved by Messrs. Siemens & Halske at Lichterfeld. 

4. High-tension three-phase generation directly supplying the 
lines, the cars being run by high-tension three-phase motors without 
the interposition of transformers. 

Example: The Valtellina line, Buda-Pesth, on this system has 
been successful. 

Considering these systems in order, — 

1. Has the advantage of direct-current motors for starting, but 
necessitates an expensive central station aud sub-station upkeep 
and attendance, also a heavy line current for great power. i 

2. Motors are efficient, sub-station attendance small, but speed 
regulation more difficult. The last point is of less importance on 
long-distance railways. This system also necessitates a heavy line 
current for great power. $ 

3. and 4. Are admirably adapted for long-distance railways. The 
line current is small for great power; the transformers in (3) pro- 
vide the necessary weight for high speed, and hence are not really a 
disad vantage. 

Turning to the present fastest services with steam traction, the 
Railroad Go:ctte quotes a run on the Savanah, Florida and West 
Hailway of 150 miles in 130 minutes, or a speed of 69 miles per 
hour with a five-axle locomotive of 65 tons weight, and 6 ft. 3 in. 
driving wheels. 

In Europe the following 
fastest being the one from 


runs are given as representative, the 
St. Pierre to Orleans at 61:2 miles per 


hour. 
Run. Distance. Time. Sp. ed, 
St. Pierre— Orleans 685 miles. 1 hr. 7 mns. 612 m. p h. 
Dax— Bordeaux NEL 7 1 „ 35 „ 58 E 
Amiens — Calais ... 104 P 1, 49 „ 572 „ 


In England (sic) the quickest run is the Forfar— Perth at 59 
miles per bour. 


Forfar — Perth 32:3 miles. 0 hr. 33 mns. 59 m. p. h. 
Stirling Perth e. 33 n O „ 35 „ 565 „ 
In Germany the speed is at present limited by law to 56 miles 
per hour. 
The fastest runs are :— 
Wittenberg— Hamburg e at 51˙3 miles per hour. 
Stendat— Hanover at 49 - 


The practicable limit of speed with steam locc-motion has pro- 
bably been reached at 75 miles per hour, and we must look to electric 
traction for further progress in this direction. 


" | : 
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REQUIREMENTS OF ELECTRICITY IN 
MANUFACTURING WORKS. 


By WM. 8. ALDRICH, Champaign, Ill. 


Tus paper briefly considers some essential features of electric power 
transmission in manufacturing work.t Earlier treatment of the 
subject has been varied and somewhat scattered, but not necessarily 
inadequate as far as the science had been developed at the time of 
its presentation. The statements and principles here get forth are 
founded upon what bas been done, upon actual experience. Addi- 
tional and valuable matter will no doubt be brought out in the dis- 
cussion of this topic. 

Examples illustrating one or more of the principles involved 
might here be cited in detail, but complete descriptions of installa- 
tions and valuable results of experience are now accessible on every 
hand. In fact, the whole development of this feld of application 
of electricity is quite open and above board. It is' founded upon 
common sense and engineering practice. It has, therefore, at once 
an advantage over many earlier and some modern or wished-for 
developments of electricity. 

The demand for increased production is extending to all lines of 
manufacturing industry. It is created by the keen competition of 
trade and the necessity of filling orders promptly. The exigencies 
of business, therefore, are bringing directly tothe front the question 
of this new motive power in manufacturing. 

Factories are not built in a day, but the ready extension of exist- 
ing electrical supply service has increased the output from 30 to 40 
per cent. per sq. ft. of floor space. New machines and tools cannot 
always be obtained on telegraph order, but a resort to electric 
driving bas increased the output of existing machines from 20 to 
60 per cent. Workmen may not be had for the asking, but giving 
them electric-driven machines has increased the output per man 
from 10 to 30 per cent. Allof this has been developed without any 
strikes or other than satisfactory regulation of wages by recognised 
premium and price-rate systems. 

It is an axiom that the old-established concerns get the business. 
To-day they must guarantee delivery on time and at lower prices to 
keep their factories and mills in operation. Electric driving 
accelerates and intensifies production for the first requirement. It 
reduces the cost of production from 25 to 45 per cent. for the 
second requirement. Of two manufacturers, each using the same 
size and style of latest machines, with equally skilled workmen, 
the one adhering to belt transmission, with its limited capacity and 
speeds, will probably fall behind in orders. With many manufac- 
turers it is still a question whether the electric drive costs more to 
instal and to maintain than the belting system. This can only be 
determined for each particular case as it arises. If it should cost 
more, it will still prove a profitable investment when it increases 
the output per day, per man, per machine, per square foot of floor 
space, increasing the quantity and enhancing the quality of the 
product while decreasing the cost. 

It is no longer a question of the efficiency of electricity versus 
- ehafting for power transmission. Nor is it a mere question of 
saving at the coal pile when only 2 or 3 per cent. of the total coat 
of production is to be charged to the fuel account. In many cases 
. electricity has effected a saving during the first year that has 
more than paid for the change to the new system. Whether 1t 
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is more or less economical than mechanical transmission depends 
upon circumstances. When properly installed and operated, 
5 should have inherently all of the considerations in its 
avour. 

The resulting economy of production and the ability to 
promptly are all in favour of the electric system. 2 BAS o ig 
pared to skilled labour,—high:priced, but very desirable from the 
standpoint of the economics of production. Few manufacturers 
still hesitate to employ high-priced skilled labour. Many more 
cling to antiquated methods of driving modern machinery operated 
by most skilful workmen. To-day, therefore, this question assumes 
very different proportions. The discussion has been shifted to the 
field of manufacturing economics, involving considerations of maxi- 
mum output with given equipment, floor space and working force. 
It is a question of accepting and filling orders or of losing the busi- 
ness to those manufacturers who can take them. 

The disciplinary value of electric driving cannot be ignored, 
The old easy-going belt system used to allow many a glance at the 
morning news, many a familiar chat during long and deep cuts. 
With the electric drive the operator finds it very convenient to be 
near his machine. The customary warning signals of slipping belts 
are no longer heard. l — 

Satisfactory illumination should also be provided. No one will 
work by a smoky torch when he can have an arc or an incandescent 
lamp. Electric light must be supplied in these times in all shops 
where they make a practice of doing a day's work the year round. 
Oaly a little wiring is required, and a small amount of extra power 
is necessary at the generating plant to drive machines and tools by 

In many instances electric lighting has paved the way 
for electric driving. 

We have all had experience in getting men to “speed up” their 
machines. Tradition and custom are both against the. operator 
who does much belt shifting. In the eyes of almost all journey- 
men and of some piece workers it is next to treasonable to change 


. the rate of working. Even though paid extra, to do more than a 


day's work in many shops is still a crime against the union or 
other combination interested. The workman who attempts it 
soon finds a place elsewhere or is promoted. The electric drive 
changes all of this. A press of the button, a turn of the lever, and 
each piece of work can be executed at maximum speeds allowed 


by the temper of the tool steel. It forcibly illustrates Maxim's 


statement that American workmen find it pays to do as much as 
they can. | | 

The ever-widening applications of electricity in manufacturing 
work show that it has fully proven its claim to a consideration. It 
is thoroughly reliable. It has come to stay. It fills the exacting 
requirements in this new field more economically and satisfactorily 
than any other system of power transmission. In the common 
forward movement of industry electricity is still in the van. It 
stands ready for any emergency within its province, and so far has 
been equal to each new demand made upon it. 

Aside, however, from all purely technical considerations of the 
application of electricity to manufacturing stands pre-eminently 
the question, Does it pay? Many manufacturers have conclusively 


Shown that the economies of production have been enhanced by 


their adoption of electricity, that ita inherent advantages in this 
relation far outweigh all previously debatable questions of economy 
and efficiency of the electric drive compared with belting transmis- 
sion, and that even if there were no saving at tbe coal pile it would 
still not pay to return to the old method and lose orders. 


I.—GENERAL CONSIDERATIONS. 


1. Electric Transmission in Manufacturing Work is a Means (oan 
End.—Centralised power generation for light and manufacturing 
purposes; sub-division of the transmission system and the motive 
power equipment; execution of all classes of work, irrespective of 
its location; maximum efficiency of workmen, machines, and labour 
involved ; intensified production at best speeds and at the power 
limit of machines with improved quality, maximum output, and 
reduced cost. 

2. Sanitary Considcrations.—It is healthful, clean, and free from 
dirt, dust, and dripping oil; it affords accommodations and facilities 
for proper lighting and ventilation ; it removes dangers from over- 


. head machinery shafting and belts; it reduces the sick list to a 


minimum; it ensures quietness from absence of much unnecessary 
noise with older systems, and develops cheerfulness in workmen. 

3. Disciplinary Valuc.—1t improves the morale and the personnel 
or workmen; it conduces to shop order and discipline, with the 
most economic use of the workman's time, quick handling of material 
and maximum efficiency of labour. 

4. Flexibility of the System.— Accessibility of all parts, adapta- 
bility to various uses, and portability of tools are inherent 
advantages. 

5. Reliability of Service. It is free from any general breakdown 
localising casualities and stopping least machinery for repairs; D? 
accident can affect the whole plant in any case of a modern elec- 
trical installation properly designed, equipped, and operated; it !3 
morc to be depended upon than any other system. 


IJ.—Economics or ErnzgcTBRiCITY IN MANUFACTURING. 


1 Electric Power Generation.—This system admits of centralised 
or concentrated power generation which is required for maximum 
economy. Distributed power generation in small and scattered 
units is very wasteful. 

The electric power plant may be located to best advantage Dr 
fuel and water supplies, conveying and transportation facilities. 4 
may be isolated from other structures, so reducing fire risks 40 
inia ce rates, especially where the boiler house is in a separate 

uilding. 

The electric generating sets may be sub-divided into similar and 


a 
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independent units. These may be operated at all times under the 
most economic condition of normal loads. This permits manufac- 
turing work in any branch or section of the establishment as econo- 
mically under part load as under full load, on overtime and night 
shifts as during the day's work. - 

Electric light may be supplied from the power mains or from 
separate generators, as conditions require. In not a few cases of 
the introduction of electric driving the additional saving has been 
more than enough to pay for all the lighting service. Š 

The cost of generating electric power can only be a deciding 
factor when the total cost of power required is large compared to 
tbe running expense. The saving in fuel depends upon the cost of 
fuel, the average load, the amount of sbafting and belting dis- 

laced. 

2. Electric Power Transmission.—The distances are short in factory 
service, the electric distribution being within one building or a group 
of buildings. The so-called line losses are therefore usually negligible 
io well-designed installations. Low voltages are employed ip 
factory transmission. From 110 to 550 volts are the accepted limits 
at the present time in this country, either for direct or alternating 
current working at constant n or pressure. The economics 
of the various systems can be only satisfactorily discussed with 
reference to any given project or installation. 

The following are recognised methods of distribution, for electric 
light or power, or both, in manufacturing work:— 

Two-wire and three-wire systems, for direct or alternating 
currents. 

Multi-circuit system for direct-current multi-voltage service. 

Single-phase, two-wire alternating current. 

Two-phase, three or four-wire alternating current. 

Three-phase, three or four-wire alternating current. 

Composite system, direct current or single-phase or two-phase 
alternating current on the same wires. 

3. The First Cost of Electrical Installation.—This will usually be 
higher for an electrical than for a mechanical transmission. The 
interest on first cost, will rarely be a determining factor. It will be 
more than offset by the manufacturing economies elsewhere effected 
and by the reduced cost of shop buildings incident to the use of the 
electric drive. 

4. Maintenance of Electric System.—The cost of maintenance is a 
minimum. The depreciation is less than in any other system. 

The saving effected is much more than sufficient to pay for all 
of the incidental repairs and renewals to the electrical machinery or 
the wiring system. 

Attendance and supervision are largely centralised and reduced to 
a minimum compatible with efficient service, owing to the reliability 
of the system. 

Electric generators and motors are the simplest types of motive 
power machinery that can be used in the development of power 
transmission for manufacturing work. They have the fewest parts 
requiring any renewals. They require practically no repairs. 

Electric machines will either work or not work. They soon make 
their wants known. They cannot be maintained in wasteful operation, 
as is the case with every other kind of motive power machinery. 
Standardisation of this class of electrical machinery has facilitated 
repairs. They are quickly and easily made, at minimum cost and 
with least interference with the routine work of the establishment. 
Small electric motors in general require more frequent attention and 
renewals than larger machines. 

Belt tightening or lacing in the old system stops work on that 
section, and stops all work if it chances to be the main driving 
belt. Any similar casualty in the electric system is remedied at 


. once by throwing into service another line, or a jumper, or a relay 


bus bar. 
JII.—INrFLUENCE OP ELECTRIC TRANSMISSION UPON FACTORY 
BuILDINGS. 
The design, plan, and arrangement of manufacturing establish- 


ments are not now dictated or controlled by the new electric 


transmission, as always has been the case with the old mechanical 
System. Factory and mill construction is undergoing radical 
changes incident to the electric transmission of power. There is 
now a superior adaptation of the building to manufacturing work 
and sanitary requirements, with higher ceilings for light, ventila- 
tion, and overhead transportation. The cost of buildings is reduced 
toa minimum. The electric drive does not require the heavy con- 
etruction of walls, overhead work, and roof trusses demanded by 
shafting transmission. 

The site for buildings may be chosen independent of power 
considerations, and located on most suitable ground. There is no 
necessity for buildings being placed around or adjacent to the 
Power house, as required for mechanical connections to engines 
or turbines. Grouped shops may be arranged in the best manner 
to facilitate economic production and the handling, conveying, 
and transportation of material and work. Detached buildings, a 
tendency of certain lines of modern manufacturing development, 
are feasible, and the work therein facilitated by electric trans- 
mission. Thedsolation of various shops, departments, and workrooms 
for manufacturing or insurance reasons may be carried to any extent 
with the electric system without impairing its efficiency or economy. 
The output per square foot of floor space is a maximum with electric 
transmission. 

LV.—INFLUENOE OF ELECTRIC TRANSMISSION UPON WORKSHOP 

EXPANSION. 

Future areas of work may be planned and arranged for with 
the utmost freedom, and entirely irrespective of power con- 
siderations. They can be located as desired, on separate floors, in 
Various departments, or in detached buildings. Original provision 
for prospective development is not necessary in the electric 


system, but is required by shafting transmission. There is no 
expense for contemplated additions till they are actually installed 
as required. 

Permanent additions to the electric generating plant and the 
distributing system are made with a gradual and pro rata outlay of 
capital, instead of in disproportionate blocks of new equipment, as 
required by mechanical transmission. 

Extensions of electric transmission and new centres of power 
distribution may be established at any time and of reasonable 
capacity, anywhere and at any distance at minimum cost for 
labour and material There is no crowding, overloading, or 
interference with existing conditions, or with the daily progress of 
routine work. Temporary extensions, to meet sudden demands for 
power at any point, are quickly made by running to the desired 
location electric wires or cables. These are easily removed when no 
longer required, and as readily used elsewhere for similar purposes. 
The shifts are made with the least expense of time and labour in 
handling, and with no accompanying waste of material to suit 
different conditions. | 

Auxiliary power is always at hand for emergencies, and to almost 
any reasonable extent, on »ccount of the reserve nature of the elec- 
tric supply. l | 
(To be continued.) 


EF ꝙ ꝓ rr. 
RESIDENT v. CONSULTING ENGINEERS. 


Tug Urban District Council of Finchley possess a provisional order 
granted in 1899, under the terms of which the compulsory area 
ought by this time to have been supplied with electrical energy. 

The complete scheme of the Council was to undertake the supply 
of electricity for general purposes, including a system of tramways 
which would secure to them a day load. 

But Councils propose and Government Boards dispose. The 
tramway scheme fell through, and the position with respect to the 
provisional order is materially changed. 

To carry out a supply of electricity for a scattered district like 
Finchley without the advantage of the tramway day load means a 
certain loss to the ratepayers—at all events for many years. 

The Council, as at present advised, appear to have determined 
upon taking all risks and working the order, but better counsels 
may prevail when the matter is reconsidered. 

Meanwhile, instead of obtaining the services of a consulting engi- 
neer, the Council have adopted the course of appointing a resident 
enzineer, at a salary commencing at £300 per annum with a three 
months’ notice. 

There are several reasons in favour of this arrangement. In the 
first place, it is far more economical than the payment by fees and 
commission on the capital expenditure to a consulting engineer. 

Secondly, it is an advantage to have the exclusive services of an 
engineer, always on the spot, and familiar with details which the 
casual visits of the consulting engineer could not enable him to 
grasp. 

We have heard of a case where the consulting engineer appointed 
to advise a corporation with reference to working a provisional 
order only visited the town once or twice for a few hours, whereas 
a resident would work up every detail connected with the probable 
requirements and prospects of the undertaking. 

As to the skill required for advising the local authority, there are 
plenty of experienced young men available for the working of an 
electric lighting station who could ably advise upon all technical 
matters, although unknown as consulting engineers. 

There is a great advantage, too, in the continuity of service, the 
resident engineer planning the scheme of supply, supcrintending 
the erection of the plant, and ultimately working it. 

So much for the technical part of the work; but there is, in 
addition, the commercial, including the financial, aspects of the 
business, and if the members of the Council are unable personally 
to supply this important element in the business, and find a diffi- 
culty in meeting with an engineer combining technical, commercial, 
and financial ability, they may more safely seek the advice of an 
experienced man who, in conjunction with the resident engineer, 
would furnish to the Council all the assistance required. 

The first matter to settle is one of principle, and especially 
interesting to the ratepayers, viz., as to whether the town shall 
embark upon the troubled sea of trading in electricity or leave it 
to private enterprise. 

The discussions in the Town Councils too often degenerate into 
struggles dictated by personal interests, abstract political ideas 
more theoretical than practical—convictions as to probable results 
based upon imperfect or inaccurate information, and many 
Councillors drift into the speculstion without any original inten- 
tion of doing so. 

Thus we find gas shareholders opposing in support of their own 
monopoly; Socialists clamouring for public trading as against the 
earning of profits by private people. Why," they say, are the 
companies to earn dividends instead of the business payiug the 
rates?" And they are supported by those who have bcen mis- 
informed as tothe results in other towns; while others incur the 
initial outlay in obtaining the powers to trade, only with a view to 
turning them to account by negotiating with rival companies to work 
them. 

The tendency to create vast municipal monopolies at enormous 
financial risks to the ratepayers is attracting considerable attention, 
and under the auspices of the Chambers of Commerce throughout 
the country, and the trading community generally, the subject is 
likely soon to command Parliamentary action. 


-v —— 


The Joint Committee of the Houses of Lords and Commons, 
which has already taken much valuable evidence, will, no doubt, be 


reappointed, and pave the way for legislation to protect both rate- 
payers and legitimate traders. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. ''HoMPsoN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


. 18,921. A method of utilising the updraught in kitchen range and other 
chimneys for the purpose of driving dynamos for generating electricity." 
D. G. STEVENSON. September 23rd. 


18,946. Adjustable connections for electric lamps.“ T. H. Brigu. 


September 23rd. 

18.947. "Improvements in electric current controllers." T. ZwEIGBERGK. 
September 23rd, 
ao * Prepayment in electric meters." G. L. GoWLLAND. September 


19,000. An electrical bolt or lock." H. WALKER., September 24th. 
19,007. The rapid electric knife cleaning machine.“ M. PELLEGNIN, 
September 24th. 


_ 19,097. “Improvements in and relating to electro-magnetic traction 
increasing apparatus." A. A. HoNx kV. September 24th. (Complete.) 


19,053. “Improvements in or connected with automatic electrical fire-alarm 
apparatus." R.PeARsON. September 24th. 


19,057, ‘Improvements in casings for electric arc lamps.“ H. H. Lake. 
8 5 m oe Manufacturing Company, United States.) September 24th. 


19,002. “Improvements in and relating to electric railways and the like." 
A. N. ConxetTr, September 24th. (Complete.) 


19,06. „ Improvements in life guards and obstruction catchers for electric 
cars and like vehicles." W. H. Ryner. September 24th. 


19,0068. "Animproved process for electrolytically precipitating and simul- 


taneously amalgamating metals." W. 8. HENNEBERG and E. C. II. PAPE. 
September 24th. (Complete.) 


19,076. Improvements in and connected with electrolytic meters.“ A. WRIGHT 
and THe Reason MANUFACTURING Company, Limirep. September 24th. 


19,116. “Improvements in telephone switch apparatus.“ W. CROOKELL. 
September 25th, 


19,132. "Improvements in the electro-deposition of metals.“ H. C. 
HaunisoN, September 25th. 


19,136. Cover for electric cells." C. Vout. September 25th. (Complete.) 


19,216. ''Device for generating electricity on running cars." E. HOPKINS. 
September 26th. i 


19,217. “Power transmission regulator for electro-magnetic coupling." 
E. Hurkins. September 26th. 


19,218, “ Automatic switch for current generating machines." E. Hopkins. 
September 26th. 


19,224. “ Improvements in electricity meters.“ THe British THOMSON- 
HousroN Company, LIMITED, and F. HoLven. September 26th. 


19,225. “ Improvements in incandescent electric lamps.“ TIE BRITISH 
THOMSON-HousToN Company, LIMITED. (J. W. Howell, United States.) Sep- 
tember 26th. (Complete.) 


19,226. “Improvements in systems of electrical distribution.“ 
THoOMsON-HovusToN Company, LIMITED. 


tember 26th. (Complete.) 


19,227. * Improvements in systems of electrical distribution." THE BRITISH 
THoMSON-HovsTon Company, LIMITED. (H. F. T. Erben and A. F. Knight, 
United States.) September 26th. (Complete.) 


19,228. “ Improvements in systems of electrical distribution." THE BRITISH 
''HoxusoN-HovsroN Company, LIMITED., (A, R. Everest, United States.) Sep- 
tember 26th. (Complete.) 

19,230. ‘Improvements in electric arc lamps.“ THE BRITISH THOMSON- 
Hovsion Company, Limirep, (W. C. Fish, United States.) September 26th. 
(Complete.) 


19,231. “Improvements in automatic electric circuit - breakers,” 
BRITISH THomson-Hovuston Company, LIMITED, 
September 26th. (Complete.) À 

19,245. “Improvements relating to dynamo-electric machines.” C. P, E. 
SCHNEIDER. September 26th. (Complete.) 


19,256, ‘Improvements in trolley heads for electrically-propelled tramcars." 
A. J. Jacoss. September 27th. 


19,269. Guards for oscillating electric trolley wheels.” H. M. Warp. 
September 27th. 


19,274. ‘Improvements relating to electricity meters.“ C. H. Or rob and 
A. C. BARFIELD. September 27th. 


10,314. An improved electric coupling.” W. J. Menbur. September 27th. 
19,3.7. “Improvements in wireless telegraphy.” U. C. Marks. (L. de 
Forest, E. H. Smythe, and C. E. Freeman, United States.) September 27th. 


19,5335. ‘Improvements in and relating to electricity meters.“ W. M. 
Monrpex and G. C. Fricker. September 27th. 

19,347. Improved means for braking or retarding the wheels of electric and 
other cars, and for preventing the skidding of such wheels.” G. ATHERTON. 
September 28th. 


19,864. “Improvements in globes, shades, reflectors, and similar articles used 


THE BRITISH 
(H. Edwards, United States.) Sep- 


s THE 
(C. D. Haskins, United States.) 


in connection with electric, gas, and oil illumination.” T. T. Burn and J. W. 
Hinks. September 28th. 


19,875. ‘ Improvements in or in connection with electric fire alarms.” J. H. 
HanTnibGE. September 28th. 


19,376. ‘Improvements in electrodes.“ J. Harcreaves and J. W. STUBBS, 
September 2 th. 


19,977. "Improved means of fixing carbons for dynamos and motors.” W. 
HanrNELL. September 28th. 


19,393. "Improvements in or connected with electric motors," H. Fomm, 
K. Foam, and G. Foux. September 28th. (Complete.) 


19,400. “Improving and simplifying the production of electric power.” 
G. Mason. September 23th. 


19,404. “Improvements in accumulators.” C. F. A. von WELSBACH. 
September 28th. 


19,408. Improved regulating Bwiteh for charging and discharging accumu- 
lators.” F. WALKER. September 28th. 


19,412. Improvements in trolleys or contact devices for electric railways.“ 
E. LICHTENSTEIN. September 28th. (Complete.) 


—— — 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


26,011. “An improved primary electric battery." W. P. Thompson. Dated 
December 16th, 1899. (Communicated.) Relates to batteries of the Becquerel 
type in which two strips of platinum are immersed respectively in nitric acid 
and potash, and the invention consists in replacing the platinum strip immersed 
in potash by zinc, and the other platinum strip by carbon. The nitric acid may 
also be repiaced by & mixture of sulphuric and nitric acids, and the potash may 
be replaced by a solution of sodium chloride, 4 claims. 


26,019. ‘An Improvement in safety fuses for electrical cirouite." Siemens Bros. 
and Co. Dated December 16th, 1899. (Communicated.) To indicate when 
enclosed main fuses have burnt, a small auxiliary visible fuse is fitted to serve 
as an indicator. The fuse holder is divided into two compartments, in one of 
which the main fuse is completely enclosed. Inthe other compartment, which 
is provided with an aperture or sight-hole, is fitted the auxiliary fuse, which is 
designed to burn directly the main fuse has burnt. 1 claim. 


26,072. ‘Electrolytic Interrupter.” F.de Mare. Dated December 18th, 1899. 
The vessel made of lead serves as one electrode. It is externally grooved and 
enclosed in acasing, a current of watcr being caused to circulate through 
the grooves for cooling purposes. A gauge is fitted with & float for indi- 
cating the level in the vessel. On the upper part of the vessel is fitted the 
carrier for the platinum electrodes. In one arrangement the platinum wire 
passes through a platinum tube fitted ina glass tube, and is connected to & rod 
carried by a knob by which its effective length can be adjusted. The plate 


supporting the adjusting mechanism is removably connected to the cover by . 


screws engaging nuts cemented in the cover. 6 claims. 


25,1164. “improvements in electric igniting devices for lighting gas and tite like 
lamps." E. Schmidt. Dated December 10th, 1899. The effective action of the 


electric sparking device is ensured by the rapid vibration of a secondary 


armature, and the movement of the gas, &c., cock is assisted by a weight. 
2 claims. 


26,196. "improvement in apparatus omployed in wireless telegraphy." Q. 
Marcoal and Marooni'e Wireless Telegraph Company. Dated December 19th, 1899. 
Relates to wireless telegraphic apparatus in which the receiving apparatus is 
arranged as described in Bpecifications No. 12,826, A. D. 1898, and No. 6,982 A. D. 
1899. The secondary circuit of the induction coil is connected at each end 
to the coherer and is divided in the centre by a condenser. The condenser 
is also arranged in the local circuit, including the impedance coils, battery 
and receiver. The induction coil may be arranged with the halves of the 
secondary coil wound in a single layer, or in a series of layers decreasing 
outwardly in the number of convolutions, The length of the wire in the 


single layer form correspondings with the height of the aerial conductor. 
2 claims. 


25,200. ‘improvements im electricity meters.” (W. H. Johnson.) Dated 
December 19th, 1899. An alternating-current induction meter for active 
current, applicable on constant pressure mains as an energy meter, has a con- 
ducting body rotated by the action of series and shunt electro-magnets, and 
retarded by a shunt electro-magnet. A conducting disc passes the two 
diametrically opposite parts between two laminated magnets provided with 


. four coils connected in series between terminals and the two supply mains. 


Two coils of copper strip are supported ndjustably near two poles of the 
magnets and connected between terminals in one main. The poles and series 
coils thus drive the disc, and the opposite poles retard it. The magnets ure 
carried by clips on plates secured by screws to a back plate. 'The disc is 


carried by a vertical spindle, connected by spur and worm gearing to a counter 
8 claims. 


26,216. ‘Improvements In electric cable conduits.” G. E. Heyi-Dia. Dated 
Deceniber 20th, 1899. Conduits are formed of single or multiple tuves in long 
lengths made of-a mixture of india-rubber, pitch, or suitable pigments. The 
tubes are moulded, drawn, or pressed, and are yulcanised. Foundation and 
covering boards secured together may be employed. 1 claim. 


26,276. ‘improvements im or relating to olook-oontrolled — etectrie 
switobes." E. Webster. Dated December 20th, 1590. The switch is clock-con- 
trolled, so as to make and break the circuit at predetermined times. A 24-hour 
wheel is driven by clockwork, and is fitted with two adjustable pins. The 
switch consists of fixed contacts and & moving contact carried on & disc, which 
tends to rotate under the action of a spring motor, a fly controlling the speed. 
T'he disc carries arms which rest successively on a drum mounted on a spindle 
and fitied with & projecting arm. "The drum has an escape slot, into which an 
arm drops when the drum rotates under the action of one of the pins, When 
the pin has passed the projecting arm the drum returns to its normal position 


under the action of a spring and the second arm escapes and the disc turns. 
4 claims. 


26,281. "improvements in electrical traction on the closed conduit systom." 
H. Lane. Dated December 20th, 1699. Electric railways and tramways on the 
closed conduit system. The flexible conductor rests on a trough insulator in 
the closed conduit, which is made with spigot joints and openings to receive the 
soft iron pole-pieces and insulation therefor. These pole-pieces are excited to 
pick up the tlexible conductor by an electric or other magnet on the vehicle. 
“this magnet consists of a donble core, excited from a battery or shunt off the 
motor current, and two poles with flexible brushes to act as collectors, OT 
separate collectors may be provided. A weaker clectro-magnet of opposite 


ue may follow the picking-up magnet to counteract res: ual magnetism 
4 claims. 


26,296. ''improvemonts In electrical measuring instruments," J. A. Fleming. 
Dated December 20th, 1899. A dial bridge is carried by the lid of a box, the lid 
and bottom being detachably secured on ledges and in the box by rotatable 
catches. The groups of plug blocks and conducting rings are carried by flanged 
insulating rings below the lid, which has small holes to admit the plugs. These 
holes are closed when the box is not in use, by perforated ebonite discs situated 
between the lid and blocks and rotatable by a sliding bar, movable by hand, 
in opposition to springs, to bring the perforations below the plug-holes in te lid 
when the box is used; the insertion of any plug holds the disc in the open posi- 
tion. Spring-actuated closing-devices of other forms may be used. The propor- 
tional coils are connected to blocks arranged near semi-circular connecting-bars, 
and provided with a cover disc rotatable independently of those over the main 
resistance blocks. Each plug is made with a circular groove to avoid cutting by 
the edges of the blocks. ‘The lid. also carries terminals, and has two holes 
through which the buttons of the usuai spring keys project from below. The 
coils are wound on hollow bobbins each made from two thin copper plates. 
Each plate is rectangular, with a tongue projecting at one end ; the sides of the 
rectangle are bent round semi-circularly, and the tongue bent at a right angle. 
The two half cylinders thus formed are tied together with an intervening strip 
of ebonite by silk ribbon, and soldered to the ends of the insulated resistant 
wire, which is then wound on them and secured by silk. The projecting tongues 
are bolted on the connecting-blocks. 7 claims. 


25,960. “Improvements im electric Incandescent lampe.” V. Scholz. Dated 
December 21st, 1899. Relates to caps for incandescent lamps. A metal ring 
cemented to the bulb neck is made with tongues adapted to engage 10 slots in & 
screw or other socket fitting the ring, the tongue being bent over to fix the 
socket. One leading-in wire may be clipped between the ring and socket. The 


tongues may be bent away from the bulb, or cut to bend round the socket oT 
obliquely. 1 claim. 
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FACILITIES FOR TRAVEL IN LONDON. 


IN a letter written by Mr. C. A. Pullman, and published in 
the Tes of the 11th inst., comparisons are made between 
the facilities for rapid transit in London and those in 
Chicago, much to the disadvantage of the former. Anyone 
who is acquainted with the conditions existing in London, . 
New York, Boston, and Chicago, not to mention other 
American cities, is bound to acknowledge that Mr. Paull- 
man's statements are largely true, and that London's 
facilities for rapid transit are almost conspicuous by their 
absence, l 

It must not be forgotten, however, that American cities 
are of comparatively recent origin and growth, Chicago 
itself being only about 30 years old (dating from the fire), 
and that, in consequence, there have been no old traditions 
to break down or ancient customs to alter. Even after 
allowing for this we are bound to admit that the average 
American is much more “go-ahead” than the average 
Englishman, and generally gets the thing done while the 
latter is thinking about it. | 

Happily, however, there is every indication that London 
is awaking to a sense of its needs in the matter of quick 
and ready communication between its various parts. The 
London County Council is, as Mr. Pullman states, fully 
alive to the urgency of the situation, and its Highways 
Committee is said to be grappling with the problem as 
rapidly as its limited powera will allow. 

Mr. Pullman touches the spot when he says that what is 
wanted is that the London County Council, or some similar 
central body, should have full and complete control over all 
the public highways in the Metropolitan district, At the 
present time the County Council is the tramway authority 
for the County of London, but not the road authority. Con- 
sequently, it has to obtain the consent of the various local 
authorities through whose districts any proposed tramway 


will pass, before such tramway can be constructed. 


Until recently the County of London consisted of over 40 
vestries and boards. Under the new Act these have been 
amalgamated and re-arranged into some 29 boroughs. Each 
of these boroughs is the road authority for its own district. 
The London County Council, as the tramway authority, may, 
in the interests of London as a whole, promote a Bill for 
certain tramways. It is also true, though, that not only 
may any of the boroughs through which the proposed tram- 
ways are to pass, be heard in Parliament against the Dill, 
but unless the County Council can previously obtain the 
consent of two-thirds of the local authorities affected, it 
cannot even proceed with the application for powers. So 
long as this state of things exists, it will be impossible 


: to obtain any comprehensive and interconnected system of 


tramways such as our American friends are familiar with. 
Both in Boston and in New York, where the transit 
question has become of great importance, “ transit com- 


missions "^ have been appointed by the State, with full 
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powers to deal with the matter. In Boston an excellent 
System of subways has been the result, and both the 
surface and the elevated cars run through. The relief to 
the ordinary street traffic has been most marked, and the 
system is now being extended by a tunnel under Boston 
Harbour to East Boston. 
In New York the “ Rapid Transit Commission” is now 
engaged in constructing several shallow tunnels, through 
which an express service of cars will be maintained. The 
enormous amount of up and down town traffic to be dealt 
with in New York may be imagined, when it is realised 
that several of the main north and south avenues will soon 
have three systems of electric transit, viz., the shallow sub- 
way, the surface, and the elevated roads, all in operation 
together. ö 

The importance to London, as a whole, of a means of 
rapid transit to all parts is so great that Parliament should 
give powers to some central body to deal with the matter. 
Tt should not be possible for any local borough to block the 
way, since the welfare of London, as a whole, is of more 
importance than the welfare of any particular district. 
Given the central authority and the powers to act, there 
will be no difficulty in finding the man to do the work. 


STANDARDS IN ENGINEERING. 


THERE seems to bea peculiar perversity in manufacturers. 
Much is said about standardising, yet even in articles that can 
most easily be standardised, we find thisisnot done. Let us 
mention wrought-iron or steel pipe—an article of common 
use among power engineers and electrical 
generally. 

There is a standard for pipe threads as for bolts, 
known as Whitworth's. Except for the sizes below about 
1 in. inside diameter, all pipes have 11 threads per inch. 
We believe as regards the number of threads all British 
makers are in agreement. There are, however, other 
important dimensions. | 

Pipes are rated by their nominal inside diumeter, but we 


believe they are only found to be of their nominal diameters ) 


when of the lightest scantling, that is, when they are gas 
pipes. Water pipes of the same nominal size are of less 


inside diameter, steam pipes are still less, and hydraulic and 


artesian driving pipes still less again. The reason of this 
departure from nominal sizes is that all pipes are made of 
the same external diameter, and all addition scantling is 
put into the inside of the pipe, and so reduces its internal 
diameter. There are the best of reasons for this. It enables 
all pipes to be exactly the same outside diameter, both in the 
body and upon their screwed ends, Pipes of every degrce of 
strength will thus screw together—a most important qualifi- 
cation that must frequently have appealed to engineers, up- 
country or in the bush, who have had to carry out work 
with job lots of tube. This Whitworth standard pipe is 
made to our knowledge by the well-known firm of Jas. 
Russell & Sons. Other firms also make to the Whitworth 
recognised diameters on the thread, but, there are some pipe 
makers who do not make to standard. We believe 


engineers . 


thread. 


che idea of not making to standard has some basis in the 
false belief that customers will be thereby retained, We 
believe the idea to bea fallacy. Think of the position of a 


, man in the bush with two lots of different pipe to put 


together. If he is short of a bend he can fossick about 
until he tinds some sand and he can dry this in the 
sun, or by means of a fire, and he can fill a piece of 
pipe with sand and plug the pipe ends with wood, 
or may be with grass, and he can heat that pipe in a wood 
fireand bend it round stakes or by pressure round a tree or 
a rock. But what can he do with a pipe end that drops 
loose into the only available socket or T-piece. Simply 
nothing satisfactory. The fit is too tight for decent 
wooden wedges to be driven in. If there is time to allow 
it to harden, and any good Portland cement is available, 
he may mould a big block of cement over the two pipe 


ends to be joined, or may laboriously burn a hole through a log 


of wood, and drive it tightly on the pipes as a socket joint. 
But these troubles should never arise. All pipe makers 
should unite to insist on the Whitworth gauge. But we 
know no maker who lists standard pipe above 4 in. We 
believe there is no Whitworth pipe standard for larger sizes 
than 4 in., though the threads per inch are 11 in number 
for all sizes to 24 in. diameter or upwards, because any 
coarser thread would cut too much into the body of the 
pipe to be safe. Yet pipes of 6 and 8 in. and larger are 
employed by power station engineers and no one seems to 
know their sizes. An 8-in. pipe will no doubt have an 
outside thread diameter of 84 in., but there is no standard 
recognised. Neither is there a standard pipe flange for 
steel or wrought-iron pipe. There is no standard diameter, 
and no standard number of bolts, or bolt circle pitch, of 
angular position of bolt holes, or bolt diameter. 

Further, much work has been done in this country 
with American pipes. If any engineer brings in American 
pipe, he ought at least to see to it that it is to Whitworth 
standard. The American thread of eight per inch is a bad 
It is too coarse a pitch for the good of the pipe, 
does not readily make steam-tight joints at the flanges, and 
has been a source of endless trouble and difficulty. This 
question of standard pipes and flanges is one that might wel! 
be taken in hand by a committee of the Institution of 
Mechanical Engineers. It would seem a good rule that the 
number of bolts should be even, that it should not be less 
than four, and should exceed the number of inches diameter 
of pipe by 2. Thus a 4-in. pipe would have six bolts, a 
G-in. pipe eight bolts, Another rule would be to use one bolt 
each inch of pipe diameter. There are probably no better 
proportions than those adopted by the Brush Company. We 
do not know how they originated, but they are good prac- 
tice. We may add that a bad standard, if safe, is better 
than confusion. It is high time that pipes were all made 
to one recognised standard, and that this should be extended 
to the sizes beyond the present tabular limit of 4 in. only. 
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The I. C. C. and Electric Traction.—In the course of 
his address on the work of the Council during the past year, 
Mr. A. M. Torrance (chairman of the Council) made the 
following remark :— The Highways Committee bas vast 
schemes in progress and under consideration. It aims at 
revolution. It will not rest content until every district 10 
London is properly served with tramways. It is convinced 


that horse traction is doomed, that electricity must be the 
future power, and that the conduit system must be adopted. 


mace 


80 that there is an explosion of greater 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


XIII. 


THe BRITISH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING COMPANY, LIMITED. 


Presumably preferring freedom and fresh air to the 
restrictions and stuffiness of the Machinery Hall, the British 
Westinghouse Company has built a handsome Pavilion in the 
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Past OF THE WESTINGHOUSE EXHIBIT. 


North Gardens for the accommodation of its extensive 
and varied exhibits. The photographs which we reproduce 
herewith, while hardly doing justice to the exhibits, on 
account of the difficulties involved in photographing 
interiors, serve to indicate the scope of the show. 

One of the most interesting exhibits is a Westinghouse 
three-cylinder vertical gas engine of 125 H.P., which is 


. direct coupled to a dynamo supplying 


power to all the plant at work in the 
Pavilion. "The gas supply is derived 
from the Corporation mains, and is, 
therefore, iliuminating gas. As the 
crankshaft receives an impulse for 
every two-thirds of a revolution, the 
Beau de Rochas cycle being used, and 
runs at a high speed, a comparatively 
small fly-wheel power suffices to maiu- 
tain regularity of rotation. ‘The 
governors operate, not by culting off 
the gas supply alone, but by varying 
the quantity of the explosive mixture 
admitted to the cylinder at each cycle, 


or less intensity in each cylinder at 
every fourth stroke. It is claimed that 
this engine runs silently, at uniform 
apeed, occupies small floor space, is 
self-starting, and highly efficient. 
The dynamo is a. compound-wound 
railway generator of the Westinghouse 
Company’s standard pattern; it is mounted on tlic same 
bedplate as the engine, and the armature is pressed on to 
un extension of the crankshaft. The field magnet is of 
the multipolar type, of the graceful shape characteristic of 
the company's machines, and is divided into two parts in 
the vertical plane; the separate halves can be drawn apart 
on guides to give access to the armature and field magnet 
Windinge The series and shunt coils are separately wound 
on forme.a before being placed in position on the poles. 
The armature is built up of soft etrel discs on a cost-steel 
dieler; the conductors ure copper. bars forged to sla; e, laid 


in slots in the periphery of the core, and secured by hard 
fibre wedges. The commutator is also carried by the same 
spider, and is, built of hard drawn copper bars insulated 
with mica. e armature is well ventilated, and, like all 
the larger Westinghouse generators, is provided with 
equalising connections joining together certain points of 
the armature windings which are at the same potential; to 
this device is largely attributed the cool and sparkless opera- 
tion of these machines. 

The dynamo works at a pressure of 125 volts, and 
is connected with a switchboard of 
Standard type consisting of five panels, 
whence two main circuits are led. One 
of these feeds a direct current motor- 
generator, consisting of two standard 
machines coupled together on one bed- 
plate; this set raises the pressure to 
500 volts for the purpose of driving a 
325-Kw. shunt-wound generator as à 
— — motor. The latter is built on the 

crankshaft of a vertical compound 
steam engine made by Messrs. Mark- 
ham & Co., of Chesterfield, which is 
driven by the aforesaid motor. 

The other main circuit feeds a rotary 
converter of 50 xw. output; this 
converts the direct current to two- 
phase alternating current at 400 volts, 
60 cycles per second, which is used 
for driving a two-phase type C 
induction motor of 10 H.P. capacity, 
and for other purposes. 

It is noteworthy that the Westing- 
house polyphase induction motors are 
not provided with slip rings on the 
rotor for starting. In the smaller 
sizes, of course, they can be started 
without any special device, but the 
larger motors are started with a re- 
duced voltage on the stator, which is obtained by means of 
an auto-transformer, or, in certain cases, with a four-wire 
two-phase supply, by means of an alteration in the con- 
nections. 

The 10-H. . induction motor is coupled by belt to a direct 
current generator of the same rating. 

- Part of the two-phase current is used for carrying out 


— 
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PorLxprHasE AND DIRECT CunBEST MoTons, &c., Diss cr. r. 


various experiments illustrative of the properties of polypl.ase 
currents. ö 
A striking feature of the exhibit is a complete electric 
tramcar made by Messrs. Milnes & Co., of Birkenhead, and 
equipped with Westinghouse motors, controllers and brakes. 
The motors are of the 49 B type, specially designed for low 
speeds and frequent stops and starts, such as obtain in city 
service. There are two motors, each driving ore axle 
through single reduction gearing. The fields are of the four- 
pole type. with laminated poles cast into the yoke. The 
arniutures nre of the stundurd slotted-core type, of mull 
D 
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diameter and light weight, these qualities being found to be current for the electro-magnets, so that a braking action is 
most suitable for the conditions of street service. exerted on the rails, on the wheels, and on the axles simul- 


A special feature of the equipment is the Westinghouse taneously. The brake is controlled by the ordinary con- 
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electro-magnetic brake, on Newell's patents; this consists troller, which is provided with additional resistance stops i 
primarily of horse-shoe electro-magnets suspended over the for bringing.the brake into action gradually or abruptly, ü 
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motors are used as generators to provide the exciting Other exhibits consist of var 
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shown in parts, to enable the details of their construction to 
be examined, and of incandescent lamps made by the 
Sawyer-Man Electric Company, which is under Westinghouse 
control. A large illuminated sign at one end of the Pavilion 
compels attention to this feature. 

The whole exhibit, it will be seen, is highly interesting, 
and worthy of the well-known company by whom it has 


been organised. : 


ELECTRIC EQUIPMENT OF CRANES. 


By WILL RUNG, of Baden, Switzerland. Translated by 
W. PARK and J. LEHMANN. 


(Continued from page 500.) 


BrronE dealing theoretically with the proper way of divid- 
ing up the resistance, we shall consider some of the actions 
taking place when starting a shunt motor under load. 

Let e stand for the back E.M.F. of the motor, c for the 
current through the armature, w for the power at any 
moment, then— 

wW 
(emos 
e a 

w consists of two parts, w' and w”, w’ being the power 
lost in friction and hysteresis, and w“ the power converted 
into available mechanical energy. w’ is directly proportional 
to the speed, and is equal to K' x N, where K is a coefficient, 
and N stands for the number of revolutions per second. 
Supposing now that the total force acting at the 
circumference of the armature remains constant during the 
whole of the starting, it follows that w”, the mechanical 
power at any moment, being proportional to the speed, is 

ual to K” x N, k“ being another coefficient. 

The back E. M. F. of the motor, as is well known, depends 
upon the number of lines of force passing through the 
armature, the number of convolutions of the armature 
winding and the speed. Assuming that the supply pressure 
at the terminals does not alter, the number of lines of force 
passing through the armature consequently remaining con- 


stant, we have— 
e = K” x F, k“ being a coefficient. 


Then the equation gives 
K“ xX N+ K“ X K + NK 
K" X N SU qe 7 
that is to say, € = a constant. 

Thus during all periods of the starting, the current 
will remain constant, its value depending on the power re- 
quired. The assumed conditions, however, would only 
obtain if the motor were able to instantaneously alter its 
speed according to the alteration of the resistance. But this 
is not the case, Let us consider the moment when the 
motor has just been started, the contact piece, h, being 
placed on the contact 1 (fig. 6). From the moment when 
equilibrium has been established the motor will run at con- 
stant speed, the back E. M. F. being i 


= E — (ra + ™) 
where E stands for the terminal pressure, C for the cur- 


rent, ra for the internal resistance of the armature, and m, . 


for the value of the starting resistance put in the circuit at 
the moment of starting. Now, when moving B on to con- 
tact 2, the motor will require a certain time to attain its 
corresponding speed; consequently, on account of the 
lessened resistance the current will saddenly increase until a 
Certain value c, is reached, but will soon again decrease as 
the speed goes up, thereby raising the E.M.F. Thus at the 
first moment the E. M. F. will be | 
eg = E — (i (7a + mi — 71), 

r, being the resistance of the coil between contact 1 and 2. 
As soon as equilibrinm is again attained, the back E. M. F. 
has assumed a value, ei, so as to reduce the current to its 
former value c. At this moment 


ei = E — ( (ra + m — ry). 


This process will go on every time the contact piece is . 


moved to the next contact, the current first increasing and 
after wards falling to its former value. 

If the resistance is not properly divided up into sections, 
these rushes of current may have rather awkward con- 
sequences, If, for instance, the resistance is divided up into 
a certain number of equal parts, a short calculation will 
show that the differences (i — €: Ce — di, &c., increase 
more and more the nearer the contact piece comes to the last 


— — 
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contact k, with the result that the contacts, especially the last 
ones, are eaten away very quickly by the heavy sparking, and 
also the supply station is subjected to very sudden changes of 
load ; consequently the resistance has to be split up so as to 
make c, — «c constant for all the different periods of starting, 
this value being kept below a certain amount previously fixed 
upon. To that end, let us suppose the contact B to be touching 
the last contact but one (No. x — 1); the resistance thus 
being short circuited except the last part m,—, When 
equilibrium has been established we have the E.M.F. = 


ap FESC (ra + Mm 2 


Now, when moving the slider to the last contact (No. K), we 
have at the first moment the E. M.F. unchanged, that is to 


SR, 


e 


Py — eic = E — uam la. h 
These two equations give us :— 
E — (i / = E — (% kom, ah 


: C, P . 

. Mgl = į la TT la. 

In the same way, when moving the switch from the fore- 
going contact (No. K — 2) to the last but one (K — I) we 
get— 

E — Ca T .) = E - Oa m, ) 


; CL l 
e m. 2 — " Va — las 


Further we get in the same way :— 


er 
1 LJ * 
LP (0 ^q — lay 


and so on until, when the whole of the resistance is put in 
the circuit, the slider resting on contact 1, we have, 


(C 
n= ( =) la — Ya 
C 


In this last equation the values of %, ra, and c, are known, 
or have already been decided upon, and thus by deciding 
upos, or rather upon the variation €; — c, the correspond- 
ing number of contacts K can be calculated, being very 
nearly— 
log i, — log ra 

log (i —logc ` 


* 


From the above calculation it will be scen that the values 
of the different resistances to be successively put in the circuit 
so as to make the variation of the current c, — c, c, — C1, 
&c., constant, form the links of a geometrical progression, 
the quotient «f. which is ES 

C 


When these values wi,, Ma , have been duly calculated 
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as shown, the separate parts of the resistance are found by 
simple subtraction. 


5 m, — my i 
T3 M, — Mes. 


ML a A Ms 


MM 


i 

In the above calculation, the contact called No. 1 is not 
necessarily the first contact on the switch, but that one on 
which the contact arm rests when the armature commences 
to rotate. This contact will depend on the load on the 
motor at the moment of starting. In a certain instance, 
say, the motor starts on the fourth contact, the first three 
contacts, though ineffective in starting the motor, neverthe- 
less prevent too sudden a rush of current through the mains. 

By arranging the resistance as above described, the per- 
centage rise in speed of the motor is constant when moving 
the switch across any two contacts on the resistance. If, for 
example, 7 stands for the whole of the resistance nut in the 
circuit at any moment, we have e = E — c r, hence it is 
obvious that e increases after the law of a geometrical prc- 
gression, when 7 decreases in accordance with the same law. 
Now, the number of revolutions being directly proportional 
to e this number, too, will follow the said law, that is to say, 
the percentage change of speed is constant. 

The case of a series motor is somewhat different, any 
variation of the current through the armature causing a 
variation in the total number of lines of force through the 
pole-pieces. By a similar calculation to that just given for 
a shunt motor the following result is arrived at :— 


C N 
mM, = 14 (^ x ) = 
C Z 


where z and Z, stand for the total number of lines of force 
through the poles when the currents are c and c respectively. 
When calculating the other values of the resistances, it is 
recognised that in this case,too, they form the links of a 
geometric progression, having the quotient 


» x 2 
C Z 


When calculating K, Z x 7 can be replaced by the corre- 
sponding E.M.F. which the motor would produce when run 
as a dynamo at one revolution per second. 

The tracing out of how to divide the starting resistance 
for a three-phase motor in accordance with the considerations 
laid down when dealing with a direct current motor, involves 
a, rather complicated and protracted calculation, and therefore 
will be omitted. Experience has shown that no important 
error is committed when using in this case also a geometric 
progression. The number of contacts is decided by experi- 
ence, and as the sparking is not great the contacts can be 
made somewhat smaller than in the case of direct current 
resistances. 

As to the mechanical construction, a resistance which is to 
be put into and out of action times without number during 
the day, must obviously be of ampler dimensions than a 
simple starting resistance which is worked a couple of times 
a day only, and this is a matter of all the more importance 
if the resistance is to be used for regulating as well as for 
starting. ‘Therefore it is imperative to provide as large a 
cooling surface as possible ard excellent ventilation; the 
resistance must to the highest possible extent be fireproof, 
and when made up with wire spirals, care must be taken to 
avoid the possibility of their touching each other in the 
event of shaking. The material for the resistance should 
have a high specific resistance and the smallest possible 
temperature coefficient. Thus rheotan, koustantan, German 
silver, &c., are excellent, but unfortunately rather expensive ; 


several firms use iron on account of its cheapness, this, how- 


ever, is not to be recommended, for several reasons. Thus 
drawbacks are found in its very high temperature coefficient, 
and its liability to oxidise at the high temperatures to which 
it is frequently exposed. For three-phase working iron is 
useless, as its magnetic properties increase the self-induction, 
thus diminishing the starting power of the motor. Nor can 
liquid resistances such as dilute acid and solution of soda be 
recommended in connection with crane running, as they 
require to be regularly inspected, evaporate quickly and 
are liable to splash about with sudden movements. For the 
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same reasons metal resistances immersed in oil are not 
advisable, 

Before leaving this subject we shall deal briefly with the 
automatic starting resistances. Occasionally the starting 
device cannot be placed within reach of the driver, but 
must be placed immediately at the motor ; a&, for example, 
in the case of an elevator, when the current has been 
switched on, the resistance must then automatically be 
gradually cut out, and as soon as the current is switched off 
the whole of it must be put in the circuit again, ready to 
make a fresh start. When the motor is small it may be 
made to do this work itself by means of some mechanical 
arrangement ; but in the case of larger motors a wheel gear 
can be adopted, or better still, a special small motor. Witha 
view to safety, the resistance must be so arranged as to prevent 
the contacts from moving unless the motor starts itself. 
Should the motor not start on account of overload or from 
other reasons, the resistance must automatically remain 
in the circuit, Such devices exist in a great number of 
varieties, and it would be beyond the scope of this article 
to give an account of them in detail. | 


(To be continued.) 


MATHEMATICS AND PHYSICS AT THE 
BRITISH ASSOCIATION. 


Major Manon in his presidential address discoursed chiefly 
on the most recondite departments of mathematics, such as 
the theory of functions, invariants, combinatorial analysis, 
and other subjects which are Greek to the ordinary mathe- 
matician. Asa pure mathematician he had no sympathy 
with the recent movement in favour of special systems of 
mathematics for special professions or trades, leaning rather 
to the well-known professor's idea that the beauty of a 
mathematical investigation was inversely proportional to its 
practical value. 

His criticisms of the advocates of “ Mathematics. for 
Engineers,” Mathematics for Gaslfitters, &c., was some- 
what severe and scathing. He described such proposals as 
attempts to construct royal roads to scientific knowledge. 
The advocates of these views were, to his mind, urging a 
process of “cramming " for the work of life which compares 
unfavourably with that adopted by the “crammers” for 
examinations; the latter, he believed, were, as a rule, much 
maligned individuals, who succeeded by good organisation, 
hard work and personal influence where the majority of 
public and private schools failed. But what could be said 
for the principle of cramming for the work of one’s life? 


Here an examination would be no check, for examiners 


imbued with the same notion would be a necessary part of 
the system; the awakening of the student would come 
perhaps slowly but none the less inevitably; he might 
exist for a while on his formule and his methods, but with 
the march of events, resulting in new ideas, new apparatus, 
new designs, new inventions, and new materials, requiring 
the utmost developmeut of the powers of the mind, he will 
certainly find himself hopelessly at sea, and in constant 
danger of discovering that he is not alone in thiuking him- 
self an imposter. 

This is a severe indictment of the system of teaching 
mathematics for a specific practical purpose. No better 
illustration of the objections to this method could be found 
than in the recent developments of electrical engineering. 
Many problems are presented by the later developments which 
defy the calculating powers of the older school and require 
the services of men trained in more modern schools. Still, 
the electrical engineer, like other practical men, las only a 
limited time to apply to the study of mathematics, and few 
can hope to attain the ideal mathematical education dreamt 
of by Major Mahon. Some via media has to be found, 
which, however, might be much nearer Major Mahon’s 
standard than that which is considered sufficient at the 
present day. 

Few papers of great theoretical or practical interest to 
electricians were read before the sections at the Glasgow 
meeting. Amongst the most important from a theoreticul 
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point of view was the paper by Dr. Cremieu, “ Sur les effets 
Magnetique de la Convection Electrique." This paper 
described experiments made by the author to determine the 
magnetic effect of a moving charge of electricity. The 
result was not confirmatory of accepted electrical theories, 
but rather * upsetting.” Dr. Cremieu, with his apparatus, 
could detect no magnetic effect from a moving electric 
charge; though a belief, founded on the experiments of 
Rowland, that such an effect could be demonstrated, has 
hitherto been part of the stock-in-trade of the theoretical 
electrician. The latest theory of electric current, in fact, 
explains its magnetic effect on the assumption tbat the 
current consists of streams of electrons, t.e., corpuscles or 
particles of matter, each carrying an electric charge. If 
Dr. Crémieu's experiment is accepted, it will shake the 
foundations of present day electrical theory. It is not, therc- 
fore, likely to be accepted without the most rigid investiga- 
tion. The strongest objection brought forward against it 
was the suggestion of Dr. Wilson that a negative charge was 
induced in the metal work of the apparatus which screer.ed 
the effect of the rotating positive charge. 

Another contribution of great theoretical interest was Prof. 
Schuster’s paper On the Conduction of Electricity through 
Mercury Vapour.” Mercury in the liquid condition is, as is 
well known, a very good conductor, and, on that account, it 
might be expected that the vapour of mercury would be a 
fairly good conductor. Theoretical considerations, however, 
point to an opposite conclusion. The molecule of mercury 
vapour is monatomic, t.e., there is only one atom in the 
molecule. Now conduction of the electric current through 
gases can only take place, according to modern views, by the 
dissociation of the molecules. The monatomic molecule of 
mercury cannot be split up, and, therefore, theoretically 
the vapour of mercury should be a first-class insulator. 
Schuster’s experiments did not quite demonstrate the 
theoretical conclusion, but he found that a voltage of 1,000 
cells was required to send a current through a short length 
of mercury, and the discharge only commenced at a 
temperature of 100? O. It was suspected that a much 
higher resistance would have been obtained if the mercury 
vapour had been perfectly pure. 

Prof. Jagadis Chunder Bore read an interesting paper, in 
which he described his latest investigations on what are 
commonly known as “coherers,” though the author's former 
experiments in this field have shown that this name is 
altogether misleading and inappropríate. He has found that 
the electric resistance of powdered metals and other sub- 
stances is not always reduced by the impact of electric 
radiation ; it is with some substances (potassium, iodine) 
increased. Prof. Bose's theory is that the sensitive mole- 
cular layer of each particle assumes a definite allotropic 


condition with each E. M. F. applied to it, and that the con- 


ductivity depends on this allotropic condition. Comparatively 
slow cyclic variations of E.M.F. have the same effect as 
rapid electric waves, and in the case of the former he has 
been able to draw curves representing the relation between 
current and E.M.F. With substances having perfect self- 
recovery, the curves of ascending E.M.F. coincide, but with 
substances having imperfect self-recovery an area is enclosed. 
There is, in fact, in the latter case a hysteresis, It is to be 
hoped that Prof. Bose will pursue still further his investiga- 
tions in this promising field. 

Dr. H. A. Wilson, of Cambridge, read a paper on the 
electrolysis of alkali vapours. His experiments have 
demonstrated that Faraday’s law holds for salt sprays. The 
salt sprays mixed with air were injected into a platinum 
tube heated in a furnace to a temperature of 1,400°C. A 
current was then passed through the vapour from an axial 
electrode to the sides of the tube. Jt was found that all 
alkali salts yield similar current curves, and that these 
curves become finally horizontal, indicating saturation cur- 


. Tents. The sprays are produced by forcing air through 


aqueous salt solutions. 


Darwen.—On Saturday last a new electrical light railway 
between Darwen and the outlying districts of Hoddleston was 
opened by the Mayor and Corporation of Darwen. The new railway 
bas cost £13,000. 


THE SUTTON AND HOWTH ELECTRIC 
TRAMWAY. 


THE Great Northern Railway Company of Ireland has recently 
opened an electric tramway in County Dublin, which presents 
several features of interest. As far as we are aware, this 
is the first example of an electrically-equipped line which has 
been started by a railway company in the United Kingdom 
for the purpose of developing its suburban traffic. The 
tramway, which forms a loop line connecting the railway 
stations of Sutton and Howth, is worked in connection with 
the trains on the Dublin and Howth branch, and enables 
the public to reach the summit of the Hill of Howth by a 
most interesting and picturesque route. The permanent way 
is constructed in a very substantial manner; the bullhead 
rails weigh 72 lbs. per yard, and are carried on cast-iron chairs 
resting on sleepers placed about 2 ft. 8 in. apart. The 
gauge of track is 5 ft. 3 in., the same as the G. N. R. main 
line. The gradients are steep and very continuous, the 
greatest being 1 in 16'7. i 

Leaving Howth station, the line crosses the Clontarf and 
Hill of Howth elcctric tramway by an iron bridge, and 
ascends the Hill over ground purchased by the company. 
The gradient on this part of the line is almost continuously 
1 in 20, and in places the line is diverted in S-shape curves, 
in order to avoid a steeper incline. From the summit of 
the hill to Sutton, the gradient constantly varies, and for a 
considerable distance the line rnns alongside the main road 
on a track raised about 6 in. above the road level. Not far 
from Sutton the line again crosses the Clontarf and Hill of 
Howth electric’ tramway, but in this care on the level. 
From this point to the terminal at Sutton station the track 
runs through the company's own ground, where tlic car sheds 
and power station are situated. 

The Power House is a handsome brick building, situated 
close to the railway line. The three boilers, which work at 
160 lbs. pressure, were constructed by Mcssrs. Taylor & Sons, 
and are fitted with steam drums in order to ensure the supply 
of dry steam. The main fine is built above-ground, and 
the sectional area increases towards the stack, so as to permit 
of future extensions. The stack is 120 ft. high, and about 
8 ft. 6 in. diameter, and contains a firebrick lining built clear 
of the outer walls. The boilers are supplied with water from 
a tank raised 17 ft. from the ground by two three-throw 
pumps driven direct by electro-motors. In addition to these 
an injector may be used. The tank is fed from a well by a 
Pulsometer pump and a centrifugal pump coupled to an 
electric motor. The boiler house also contains a feed heater 
of the vertical tube type, connected to the exhaust pire from 
the engines. 

The engines and dynamos are direct .coupled, and run at 
350 revolutions per minute, There are three macbines, each 
capable of generating 125 Kw. continuously, The engines 
are vertical compound non-condensing, and of the enclosed 
type. They are supplied with forced lubrication. The com- 
plete generating sets, as well as the electric pumps, were 
supplied by Messrs. Ernest Scott & Mountain, Newcastle- 
on-Tyne. The dynamos are compound wound, and above 
each machine is a sliding contact switch for altering the 
compounding by varying the number of series coils in cir- 
cuit. A boosting set, consisting of two negative boosters 
driven by a motor is installed. The field coils of the 
boosters are separately excited, and the necessary variation 
in voltage is obtained by regulating resistances. A return 
feeder (15 sq. in. sectional area) is connected to the rail at 
a point about two miles distant, through which the booster 
draws part of the return current. The boosters are bipolar, 
and have a capacity of 160 amperes at 100 volts. | 

The switchboard consists of nine panels supported on a 
raised platform over a vault containing the various resist- 
ances, fuses and connecting cables. There are two positive 
bus bars, one negative, one equalising, and two boosting bus 
bars. The various bus bars are put into or out of service 
by copper screw plugs fitted with ebonite handles. The 
switches are of massive design; those on the generator 
panels are interlocked in such a way that the equalising 


. switch must be closed before the main switch. The volt- 


meters and ammeters are Kelvin instruments. The rheo- 
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stats are of the rectangnlar type with sliding contact, and 
are fixed on a balustrade in front of switchboard. 

The Sub-Station is situated at the summit of Howth Head, 
and contains a battery of 250 Tudor cells, having a capacity 
of 200 ampere-hours. A second room leading off the bat- 
tery room contains a reversible booster and several switch- 
boards, which were supplied by the E.C.C., Wolverhampton. 
The battery is arranged to be controlled from the power 
house, three miles distant. The booster is used for charging 
the battery and for discharging in series with the battery, so 
as to give an increased voltage. The battery switch, the 
motor-starting switch, and the booster switch are each 
operated by solenoids connected by underground leads to 
switches in the power house. By means of these switches 
the battery can be connected to the trolley wire and feeders 
so as to discharge into the line and tend to keep up the 
voltage which would otherwise drop very considerably, owing 
to the heavy currents taken by cars ascending the Hill. 

The Overhead Coustruction.—A single trolley wire, 325 in. 
diameter, is carried over the track by poles with short 
bracket arms. At passing placcs centre poles with double 
bracket arms are used. Each pole also carries short arms 
supporting porcelain insulators on which a number of hard- 
drawn copper wires, No. 14 gauge, are suspended. Two of 
these wires are telephone connections, by means of which 
communication may be established with the power house 
from various points on the line. The other overhead wires 
are pilot wires connecting rail potential voltmeters on the 
main switchboard with various parts of the rail return. 
The overhead work was supplied and erected by Messrs. 
Dick, Kerr & Co. 

The Cables.—The positive feeders consist of lead-covered 
armoured cable *15 sq. in. area running completely round the 
hill, a distance of about seven miles. The two ends are 
brought to separate switches on the main switchboard in the 
power house. .At the battery sub-station the continuity of 
this positive feeder may be broken, thus forming two 
se arate feeders. At the distances of about a quarter of a 
mile along the track, fuse and link boxes are placed in brick 
pits, the manhole covers of which are level with the roadway. 
The feeder boxes situated at section insulators contain two 
fuses and one disconnecting link, aud at intermediate feeding 
points they contain a single fuse and link. The boxes are 
partly filled with insulating compound, and are provided 
with removable water-tight covers. 

The Polling Slock consists of eight double-decked cars, 
each capable of seating 67 persons. The cars are carried on 
double-bogie Brill trucks, each truck supporting a Westing- 
house motor. The cars were crected by the British 
Westinghouse Company. Three types of brake are fitted on 
cach car—the electric brake operated by the B 18 controller 
of the B. T. H. Com, any, the ordinary hand brake, acting on 
all eight wheels, aud the Westinghouse air brake. This 
Jatter is supplied with air at a pressure of 75 lbs. from two 
long tubular reservoirs under the car seats. A compressing 
plant in the car sheds, consisting of two motor-driven air 
compressors feeding into a large storage drum, is used for 
charging these reservoirs on the cars. 


BREARDOWNS OF ELECTRICAL 
MACHINERY. 


By CLAUDE W. HILL. 


THE report on the above subject by Mr. Michael Longridge, 
a copy of which appears in the Mechanical Engineer, is ex- 
tremely interesting reading, both to users and to designers 
of electrical machinery. 

The causes and nature of the breakdowns are stated as 
percentages in two tables, and it is surprising to see that 
mechanical breakages amount to the large figures of 32 per 
cent. in the case of dynamos and 17 per cent. in the case of 
motors. The parts subject to mechanical stress are so few 
in number, and are usually made so strong, that these figures 


come as a surprise. That such breakages should be more 


numerous in dynumos is probably due to the fact that an 


external short circuit throws sudden and violent stresses on 
a dynamo and does not do so on a motor. | 
Instances are given of a number of breakdowns, most of 


which are of that irritating kind due to trivial and easily 


preventible causes, such as windings burnt out through 
getting wet, bands broken through being allowed to scrape 
the fields, motors sparking or burning their armatures 
through the shunt connection to the starting switch being 
wrongly made, or not made at all, &c. | 

The only instances given in detail of mechanical break- 
downs are three breakages of shafts. These would convey 
useful information to designers if particulars were given of 
the dimensiens and arrangement of the sbafts. 


One of the sources of expense which go to swell the stand- . 


ing charges of a dynamo manufacturer, and so indirectly 
increase the price of his machines, is the money which has to 
be spent in sending men to repair damage caused by ill-usage 
or inexperience. 

Tf an account is sent for such 1epair work, it is almost in- 
variably disputed and the maker has to give in for fear of the 
loss of future orders. 

The writer would suggest that manufacturers would pro- 
bably be money in pocket if they were to reprint these 
reports of Mr. Longridge, and send a copy with each machine, 
to assist in the education of the attendant. 


MOTOR VEHICLES AND ELECTRICITY 
WORKS. 


— 


By W. E. WARRILOW. 


Tuk rapid growth of electricity supply schemes into com- 
paratively large undertakings, has brought with it the need 
of some more speedy method of transit, to meet the demands 
of the mains department. Lighting areas which extend 
over many square miles are not easily covered by horse- 
drawn vehicles, either for the conveyance of the staff 
(especially in case of breakdowns), or for the cartage of the 
materials needed on any particular section of work. At the 
present time the haulage needed on the outdoor work is 
done either by contractors, or by the Corporation themselves, 
and of the two the latter is the more speedy, though neither 
is by any means all that could be desired. The chif 
causes of this unsatisfactory state of affairs are to be traced 
to the employment of horses, and the effects their use has 
upon the driver. The limits of the capabilities of a horse 
are too well known to need enlarging upon here; suffice it 
to say, that this otherwise excellent quadruped is fast 
becoming unsuitable for the specdy haulage of heavy loads. 
Now, the driving of an ordinary cart horse is such a simple 
matter, entailing little thought or judgment, that the driver 
becomes a mere machine, holding the reins and guiding the 
animal. This simplicity may be desirable in many cases, 
but in the present instance it produces a stamp of man who 
detracts from, rather than contributes to, the success of an 
undertaking. The qualifications of a driver are so small 
that any man is picked up to do the work, many such men 
being unable to either read or write. A circumstance in 
question will serve to illustrate the former deficiency in a 
carter, A man was told over to remove a load of dirt from 
a certain street off a main thoroughfare, the fullest 
instructions being given him as to the whereabouts of the 
spot. Subsequent inspection found the soil still unremoved, 
the carter having failed to put in an appearance. On being 
questioned the following day for his failure to comply with 
orders, he pleaded as an excuse that he could not read, and was 
unable to decipher the name of the street to which he was 
directed. Such an example (which came under the writer's 
notice), may be rare, and it is hoped that this is the case, 
thongh little improvement can be effected while the present 
artificial conditions obtain. What is seriously needed is the 
introduction of a system of propulsion which will awaken 
the drivers to the sense of their responsibilities and 
necessitate constant watchfulness on their part while at their 
work. A man in charge of a motor vehicle could scarcely 
get drunk on duty and expect his machine to go along as 
usnal, though the ofdinary horse driver will get drunk or 
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sleep at his work, because he knows that his horse will need 
very little guidance on his part. The demoralising effect of 
such conditions on men who are constantly employed as 
carters may easily be imagined, while the consequences -of 
such a state of things to the undertaking may be equally 
well realised. Now, the advances made in the construction 
of motor vehicles have been so marked in the last year or 
two that they cannot well be overlooked, especially by 
engineers holding control over large electric supply under- 
takings. It isa noticeable feature of all such schemes that 
particular attention is paid to the provision of up-to-date 
and efficient machinery at the generating station, with a 
view to reducing the costs of production, while equally 
important matters on the outdoor department are oftentimes 
neglected. It is not advisable that any one section of an 
electricity supply scheme should be sacrificed for the benefit 
of any ‘other section, a uniform rate of progress being 
maintained as far as possible in all departments. 

Among the apparently forgotten items, especially on large 
works, i8 the question of the cartage of material to and from 
those districts where large extensions of cable are being laid. 
The opening of a few miles of trench is not accomplished 
without the constant plying to and fro of a number of carts, 
some for the removal of superfluous soil, others for the shifting 
of stores, and others for the supply of the cable, troughing, 
bitumen, &c., necessary to carry on the work. The cartage 
of heavy drums is usually effected by means of a float, 
though in some cases a cable trolley is used taking up to 
the largest size likely to be needed. When properly designed 
the latter reduces the labour of haulage by horses very con- 
siderably. 

Now the speeds attained by horses with heavy loads are, 
comparatively speaking, very Jow, a cart carrying 3 tons 
seldom reaching more than 25 miles an hour, a state of 
things which increases very considerably the cost per week 
to an electricity undertaking for vehicles on the mains. 
That these figures for speed can be easily surpassed by a 
motor vehicle, goes almost without saying, while it can 
be readily understood that the additional speed will reduce 
the number of. vehicles required toa minimum. Not only 
would this result be attained, but a marked reduction in the 
cost would be noticeable, as an examination of the following 
table will show. The data for the steam wagons are based 
upon the haulage of heavy goods, not necessarily for use on 
cable laying, though the weights and speeds serve to illustrate 
the superiority of the machine over the horse. 


Motors (Steam).* 
One 7-ton lurry = 12 horses; 
24 miles per hour. Keep of one | speed per hour, 5 miles mini- 
horse per week, 11s; driver, mum, 7 miles maximum; uses 
228. Repairs, about 2s. 6d. per 15 Ibs. of coke per mile; driver, 


Horses. | 
One horse with 3 tons travels 


week per cart. 28s. per week. Repairs, about 
Cost of each horse and cart | £50 per annum; initial cost, 
complete, £70; total cost for | about £670. 
12 complete sets, £840, Makers consider one steam 
lurry capable of doing work 
equal to the expenditure of £24 
per week on horse - drawn 
vehicles. 


* Data supplied by Messrs. Simpson & Bibby, Cornbrook, Manchester. Par- 
ticulars based on actual experience of steam lurries. 


It must not of course be expected that the adoption of 
motor vebicles for haulage on mains would do away with all 
troubles, as such an expectation would be unreasonable, to 
say the least. Motor wagons have not yet attained perfection, 
thongh the present types only need a trial in order to 
illustrate their capabilities, and call forth improvements as 
occasion demands their introduction. The steam motor 
. certainly carries the palm for simplicity, and it possesses an 
undoubted advantage when used on electricity works, that 
in case of breakdown, it can be handed over to the fitting 
staff at the station, who will be familiar with the principles 
underlying its construction, and able to carry out the 


.. "pairs needed. Again, there need be no difficulty in train- 


ing the majority of horse drivers to manipulate the wagon, 
although they could not be expected to undertake any repair 
Work. By the adoption of such a course the standard of 
driver would considerably improve, as greater attention 
would be demanded of the man in controlling his vehicle, 
and a consequent sharpening up of his faculties would result. 
Not only this, but the presence of a vehicle propelled by 
machinery would instil tuto the driver the necessity of he- 


coming more closely acquainted with the working‘parts, a 
circumstance which would probably result in his ultimately 
being able to take entire charge of the wagon, and undertake 
small repairs. The standard of workman would thus be 
raised by promoting a keen interest in the work done. This 
is sorely needed nowadays, when it is becoming more and 
more the custom to make men into machines, by giving them 
control over some detail in a large system, whereby their 
views are narrowed, and their hopes of progress or enlighten- 
ment small. 

There is another aspect in which the application of motor 
vehicles to mains work can be viewed. When several miles 
of extension are in hand, it is necessary to employ gangs of 
from 30 to 50 men. The extensions in question will be 
located, perhaps three or four miles from the generating 
station, at which place the time office will be situated. 
Now it is the usual practice for the men to walk out to the 
trench where work is in progress, and book on at the cabin, 
which is temporarily employed as a time office. The 
checks are subsequently taken up to the works by one of 
the men who will be generally told off the job. In cases 
where the men cannot take a tram (at workmen's rates) 
they will have to walk a considerable distance, and should 
they be late will perhaps get quartered when they arrive at 
the cabin. At the close of the day's work, the men will 
have to tramp the same distance home again after toiling for 
10 hours in the trench; even though walking money is 
allowed, the effect on the men will be the same, and in many 
cases they will not turn out every morning to be at the 
cabin at 6. They find that there is too much work 
attached to the job, and naturally they cannot stand the 
continual strain. Now if motor vans were employed, the 
men might book on at the works at 6 prompt, and be taken 
down on, say, a couple of wagons to the trench, while in the 
evening they might be returned to the works by a similar 
means, 

Such a course would possess at least three distinct advan- 
tages ; the men would turn up more promptly every day to 
their work and feel more fit on arriving than if they had to 
rise two hours earlier and walk ; the time-keeping would be 
confined to the chief office at the station and no delay in the 
daily returns would be occasioned ; the men would work 
more heartily in that they would realize that their interests 
were considered with a view to affording them greater 
facilities for reaching the trench. There would be no 
difficulty in arranging matters so that the wagons could take 
the men to and fro, and the small cost would be well saved 
by the additional work which would be forthcoming from 
the men. During the rest of the day the wagons, of course, 
would be employed for the haulage of material, &c. 

The above remarks deal with the employment of motor 
wagons by Corporations, but in conclusion a word must be 
said to contractors who hire out horses and carts. It is 
essential that these contractors should realise at the earliest 
opportunity that the motor wagon is now a serious com- 
petitor with the horse-drawn vehicle, and where it has been 
the custom for a man to hire such vehicles to Corporations, 
say, for work on the mains, it is to his interest that he be 
not left behind in the race for first position. 

He must fully understand that the conditions of the 
present day demand that work should be carried out as 
economically and expeditiously as possible, and as long as he 
sticks to inadequate methods of haulage, he must expect to 
be left behind. He can ill afford to bear the loss which 
serious competition with motor vehicles would occasion him, 
80 that he must look to it that he adopts up-to-date methods. 
The purchase of one or two vehicles would enable him, by 
the additional custom he would obtain, to dispense with the 
remainder of his horses, and finally carry on his business 
with the motor-driven vehicles, 


CORRESPONDENCE. 


Examination Test for Electrical Engineers. 


It is, I am assured, a matter of deep regret to many who 
have the true interests of our profession at heart, that up to 
the present no decisive steps have been taken towards tho 
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inauguration of a qualifying examination for electrical engi- 
neers. Before the admission of neophytes into their ranks, 
all other professions insist that certain courses of study and 
preparation shall be gone through, and certain tests in the 
form of oral and written cxaminations applied. Surely the 
time is near when this will be so with the profession of 
electrical engineering. What an unsatisfactory state of 
affairs would exist if the learned and experienced physician 
were compelled to enter into competition with the loud- 
voiced quack, or the trained veterinary surgeon with some 
ignorant, self-assertive groom or stable lout. The reform- 
ing hand of Time has made such a state of affairs an 
impossibility in our day, and the holder of the medical or 
veterinary diploma is a man whose claim to be regarded as 
a possessor of technical qualifications is indisputable. 

Is it so, may I ask, in the profession of electrical engi- 
neering ? Is the early training of our engineers the best 
that can be given to them? Let us look calmly and dis- 
passionately about us, and see what is the order of things. 

The young men who enter our central stations at the 
present day may be considered, almost without exception, as 
men whose principal objects are tbe attaining to lucrative 
posts under corporations. If in the attainment of these 
ends these men did their utmost by going through a thorough 
course of study, and acquiring a proper and useful experi- 
ence, everything would be very commendable. Unfor- 
tunately, the embryo engineer soon learns that this is not 
altogether necessary to his success. A couple of years 
manipulating the switches and writing the logs of the 
switchboard are sufficient for his purpose. He is then an 
engineer, and begins to look about him for some means of 
bettering his condition, confident that interest and a bene- 
ficent chief—to whom he has paid a fee—will do the trick. 
When such a man comes to the management of a small 
Station, he lays himself largely in the hands of his con- 
tractors, who, will see him through so long as itis to their 
interest to do so. A capable assistant, disguised as a 
draughtsman, is not to be despised. 

It must be admitted that many imperfectly qualified men 
secure good appointments nowadays. . It is so easy to 
impress the everyday grocer, baker, &c., who sit upon elec- 
tricity committees, The glowing testimonials—perhaps the 
personal influence of an interested engineer—doubly inte- 
rested in many cases in trying to rid himself of an incubus, 
rarely fail in doing the good work. 

It will be evident to anyone who carefully considers the 
matter, that interest and assurance are, in many cases, of 
greater moment than technical qualifications. The writer, 
whose experience dates from the days when so little was 
known about the design of the common, or garden, dynamo, 
that its armature core was insulated from the spindle, has 
had many opportunities of watching the progress of events, 
Those early days referred to were remarkable for the pro- 
duction of many strange spccies of electrician. Have we 
not seen the blatant carpenter and his ignorant labourer 
blossom forth into electrical engineers, and with a loud voice 
command the attention of an admiring public? Are we 
not assured that at least the shadow of their mantles has 
fallen upon their latter day disciples? Would it be 
credited that not less than a year ago, the writer of this 
letter, at the time acting as electrician for an asylum in the 
south of England, was solemnly assured by the ornamental 
chicf in charge, that the proper way to keep the pressure 
equal on the three-wire system was to “boost the middle 
wire!" Alas! the writer could afford many instances of 
this kind, were it within the province of the present letter 
to do 80. 

Jt may be urged that it would be difficult to put up the 
barrier of a qualifying examination. The writer, however, 
fails to see how that would prove so. If some of our 
eminent engineers were approached, the matter would be 
easy enough. It might indeed pave the way towards a 
charter of incorporation. Its greatest opponents will be 
the men who have everything to lose and nothing to gain 
by it. They at least may be depended upon to put every 
obstacle in the way. They will doubtless urge that the man 
who could pass an examination might be an indifferent 
engineer, and that it would be easy to “grind” up for it. 
The practical work required at an oral examination would 
effectually stop such & man, is the writer's answer. It 


would be difficult to make it compulsory ? Not a bit. It 
would become in the wholesome competition it would bring 
about—a necessity. Perhaps other readers have their 
opinions. If so, they would be gladly read by 
The Booster of the Middle Wire, 
Manningham, 
July 27th, 1901. 


Continuous Current Dynamos. 

T am vlad to see Mr. Mavor’s letter in the current issue 
of the Review. Respecting the value of r in his formula 
No. 3, suppose we apply the formula to a machine, the par- 
ticulars of which have been published, say the 200-xw. 
generator on page 190 of Messrs. Parshall & Hobart's book. 


Taking Mr. Mavor’s formula first, » = 146, n = 2°25, 


f = 7'9, l = 36, b = 3, 0 = 400, p = 6, and m? = 4, 
2x 3°14 x 146 x 2°25 x 7'9 * 36 xB x 4 x 400 
E eeu T . 
6 x 108 
Taking my formula, D = 39", R = 135, f= 20, l= 
14°25, c = 66 6, m, = 12, m, = 2, and f= 0'5", 
1645 x 39 x 135 x 20 x 14°25 x 666x12x2 — 
t = >? B88. 
5 X lU 
which practically agrees with Messrs, Parshall & Hobert's 
figure of 7:85. | 
It may be that I have misread Mr. Mavor's symbols, and 
if so, this would account for the discrepancy between us, 


. which, until his letter appeared, I thought to be due to a 


misprint, 

I do not think the general statement that the E.M.F. of 
self-induction varies as the square of the number of turns 
per section, is a good way of putting it. Suppose we halve 
the number of commutator bars, and so obtain -double the 
number of turns per section. The bars being wider, the 
brush will not short-circuit so many coils; if, for instance, 
it short-circuited three coils before, it may only short-circuit 
two now, so that the magnetising turns will not be doubled, 


but will be increased in the proportion 5 the time of com- 


mutation will be unaltered, so that the reactance voltage will 
be increased in the proportion 6 x 2. 


If, however, we widen the brush so as to short-circuit the 
same number of coils as before, then the magnetising turns 
will be doubled as well as the turns per section, but still the 
reactance voltage will not be increased in the proportion of 
the square of the namber of turns per section, because the 
brush having been widened, the speed at which commutation 
takes place is lowered. 


As regards the respective merits of < and 2 X , still 
2 

prefer the latter, partly because my records are made out in 
that. form, and I should not care for the trouble of recalcu- 
lating them, and partly because I think the values in Col. 4 
a better guide to the designer. For instance, the machine 
No. 3 is a possible machine, while No. 4 is so bad as to be 
quite impossible. A designer having the results of No. 3 
before him, would be frightened by the drop from 8'5 to 
1°48, and would re-design, but the drop from 1'72 to 1°68 
does not look so scrious, and he might be inclined to risk it, 
and let the design go through. However, the one method 
is as good as the other, if one has the records to go on. 
The absolute value of 7, as given in the above formule 
(whether mine or Mr. Mavor's), rests upon au incorrect 
assumption, namely, that the only lines cut by the commu- 
tating coils are those due to the current in themselves, no 
account being taken of the lines due to the current in the 
adjacent coils of the armature winding. 

When we have to work with fixed brushes, it appears to 
me that what we want to aim at is to produce, under the 
extreme conditions of load to which the machine may be 
subjected, a resul/ant voltage in the short-circuited coils 1n- 
sufficient to cause sparking. 

I am glad to note that Mr. Mavor corroborates my views 
as to cost of machines, 

Claude W. Hill. 


London, October 14th, 1901. 


— —— Ceme 


ri 


— 
vol. 49. No. 1,247, Ocrosze 18. 1901] THE ELECTRICAL REVIEW. 627 
— . ̃ . . .. .—d t ęeſẽ᷑.. .—.mſ0e.äſſ.ſ.e. ä ääſſſſſſſſſſſſſſ̃b-üſ ſ.ä r :?Tñĩ?t[—r; 


The Purchase of Foreign Machinery. 


Attention has several times been drawn in your columns 
to the strong feelings which a certain section of our own 
body of engineers hold in favour of foreign made 
machinery. In some cases these feelinzs are prompted by 
necessity, and such engineers are forced to go abroad for their 


requirements; in other cases it is merely a matter of pre- 


ference though the same arguments are put forward. 

The correspondence which found its way into the tech- 
nical and daily press, on the subject of the Manchester 
Switchboard Contract, is no doubt an instance of the former. 
Numerous orders for electrical machinery, however, leave 
the country, which cannot be included under that class, 
and if they could the home -manufacturer would have 
no cause to complain. 

He has, however, good reason to feel ill-treated when 
preference is distinctly shown to foreign firms. I refer to 
cases such as the order recently given out by the Corporation 
of Manchester for arc lamps for their Bloom Street station, 
in which it was distinctly specified that no other but a 
definite foreign lamp would be considered. 

It is pretty well known by those conversant with the arc 
lamp industry that no lamp has yet been made in America 
or on the Continent which can compare satisfactorily with 
the arc lamps made by some few of our home manufacturers, 
taking everything, including price and delivery, into account ; 
and yet for a small order of 60 lamps, it is considered 
necessary to specify a foreign made lamp. 

This is only one of the many cases which are daily 
occurring which prove conclusively that a certain section of 
our body of engineers are either hostile to home manufac- 
turers, or are unacquainted with what is being produced 
in this country. , 

I draw attention to this particular case, which is 
only one of many arising almost daily, because it is not 
consistent with the remarks recently made by the 
Chairman of the Manchester Corporation Electricity Com- 
mittee, on the occasion of the placing of the switchboard 
contract, when .he expressed regret at having to purchase 
abroad. On that occasion such remarks were quoted whole- 
sale to show that our public bodies wished to place 
their contracts at home, but were compelled to go abroad. 

I do not doubt that as things turned out with regard 
to the switchboard contract they were compelled to go 
abroad, and but for many similar actions, such as the 
specifying of the lamps referred to above, to which attention 
is not usually drawn in public, I should be quite willing to 
believe their patriotic remarks and lay the blame against 
the manufacturers of this country. 

There are some who believe that our manufacturers alone 
are to blame ; they would not always believe this if they 
Baw the manufacturers' side of the business. 


British Manufacturer. 


Coal Consumption per Unit in Traction Stations. 


It is now four weeks since I asked W. H. J.” to kindly 
give some further information respecting the plant «from 
which such wonderful results are obtained. 

Surely, now that the interesting. discussion is opened, he is 
not going to leave us in ignorance of how it can be done 
(if it ever has been done)? 

Or, if “W. H. J.” has discovered an error in his 
readings or calculations, I think he might at least say so. 


W. R. 
Fulham, October 14th, 1901. 


Consulting Engineers as Arbitrators. 

I have been much interested in' a paragraph which 
appeared on page 518 of your issue of September 27th, 
respecting the treatment of a contractor by the engineer of 
the Town Council of Rothesay. 

This case, which is one of enormous interest to all con- 
tractors, illustrates once more the fact that consulting 
engineers in Scotland exercise their functions in an indepen- 
dent and judicial spirit. l 

I have myself had experience in a similar case in Scotland, 
where the engineer of the authority supported fair treat- 


ment to the contractor, and, in fact, insisted upon fair 
treatment being given to him. This Rothesay case, however, 
shows what an exceedingly strong man it requires to take 
up such a position, because it is an almost invariable rule for 
members of a local authority to regard their engineer in 
very much the same light as the keeper of a public house 
regards his chucker out." He has to be a strong man, 
but his strength is to be used entirely at their good will and 
pleasure. 

If consulting engineers generally would recognise that 
when they are appointed sole arbitrator between the buyer 
and seller they are expected to treat both sides with justice, 
there would not be the present absolute necessity on the 
part of contractors to refuse such arbitration whenever it i8 
proposed. 
Contractor. 
October 14th, 1901. 


Johnson-Lundell Electric Traction Company. 


In your issue of September 27th last, there appear on 
page 524 under “City Notes,” a few comments on this 
company’s directors’ report, and in referring to the capital 
you say: As, however, only £15,000 of the capital 
remains in hand, &c., &c.” £15,000 odd was certainly all 
the available cash at bank and in hand on April 30th last, 
but there is still an amount of £2 per share liable to be 
called up in respect of 34,796 shares, part of the 39,796 
partly paid shares, which provides a further sum of £69,502 
for working capital. 

The Johnson-Lundell Electric Traction Co., Ltd. 
A. TILLEY, Secretary. 
London, W., 


Orlober 14th, 1901. 


y 


Electric Welding. 


With reference to your notice in last week's issue of an 
electric welding plant being installed by Messrs, Crowther 
and Co. for Messrs. Richard Johnson & Nephew, Bradford 
Ironworks, Manchester, we should feel obliged if you would 
allow us to state that the plant has been supplied by us, and 
consists of our patent Thomson automatic electric wire 
welders, of similar type to those used by the following well- 
known firms in this country :—Messrs. W. N. Brunton and 
Son; Messrs. Callender’s Cable and Construction Company, 
Limited ; Messrs. Dorman, Long & Co., Limited (on order) ; 
the Eastern Extension Telegraph Company; Messrs. W. T. 
Glover & Co., Limited; Messrs. Siemens Bros. & Co., 
Limited ; the Telegraph Construction and Maintenance 
Company, Limited; the Whitecross Company, Limited ; 
&., &c. 

The Electric Welding Company, Limited. 


Electricity v. Other Illuminants. 


I write to ask if you or any of your correspondents have 
recently tackled the above vexed question. 

Now that so many comparatively new illuminants are 
being introduced into the market, such as the Kern gas 
burner and the Kitson light, I venture to think that some 
list giving accurate information as to the cost of the various 
methods in comparison with electric light would be a most 
valuable paper. 

To the ordinary contractor without the necessary appa- 
ratus such a list would be rather a difficult thing to obtain, 
but if any of your correspondents have recently gone into 
the matter the result must be a great boon to the electrical 


world generally and to me in particular. 
Luminosity. 


LEGAL. 


TuE FiNCHLEY ELECTRIC LIGHT Company, LIMITED, v. THE 
FINCHLEY URBAN DisTRICT COUNCIL. 


In the Vacation Court on Wednesday, before the Lord Chief Justice, 

Mr. Buckmaster moved, on behalf of the plaintiffs in this action, 

for an interim injunction to restrain the defendants from taking 

down or otherwise interfering with overhead electric wires. 
E 
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Learned counsel stated that the plaintiff company were not incor- 
porated by virtue of any Acts of Parliament except by that of the 
Act of 1862, aud consequently they possessed no powers and derived 
no protection from any of the Electric Lighting Acts, and 
they had none of the privileges conferred by those Acts. 
They were not in a position to break up the roads without the con- 
sent of the local authority, and being prevented from laying their 
cables underneath the roadway, they proceeded to carry their 
wires overhead at a height of 34 ft. They had been served with 
notice of regulations from the Board of Trade, and it was their case 
that those regulations had been complied with. The defendant 
Council had cut one of their wires, and had thus prevented the 
company from carrying out contracts which thay had made for the 
purpose of supplying electricity to customers in the district. It 
was a matter of the greatest possible importance that those 
contracts should not be interfered with, but one wire had been cut 
on October Ist, and had now been down 14 days. Unless the 
defendants could satisfy his Lordship that they had some right to 
cut the wire, he submitted that the plaintiffs were entitled to an in- 
junction. According to the Wandsworth case, the local authority had 
no power to interfere with wires when they were carried overhead 
at a height of 34 ft. above the roadway. The defendant Council had 
attempted by all means in their power, legitimately and illegiti- 
mately, to interfere with plaintiffs’ enterprise: They had refused 
to allow the wires to go under the roadway, and now they were 
trying, by means which were not legal, to interfere with the company 
carrying them across the road. 

Mr. CRukn, for the defendants, submitted that the motion was a 
most improper one to bring on in the long vacation. 

The Logbo Cuigr JUSTICE: Are you willing to give an under- 
taking ? 

Mr. CHuBbh: I will not interfere with any wires now standing 
until such day as your Lordship thinks proper. 

The Lorp CHIEF JUSTICE: Are you willing that the plaintiffs 
should put up the wire you have cut down? 

Mr. C Honk: I cannot agree to that, as it would put plaintiffs in 
a very different position from that which they now occupy. 

The LORD CHIEF JUSTIcE: I did not ask you anything about 
position. Why should you cut down any new wire they may put 
up? Suppose they obtain the consent of houscholders on each side 
of the road, what power have you to prevent them putting up a 
wire ? 

Mr. CucBB: They don't suggest that they have that consent. 

The LORD CHIEF JUSTICE : Suppose between now and the hearing 
of the motion they put up a new wire and then proceed to supply 
electricity through it, what power have you to prevent it ? 

Mr. Cuv BB: I ask your Lordship to maintain the status quo until 
the hearing of the motion. 

The LORD CHIEF Justices: But you are not maintaining the 
status quo. You have cut down one of their wires and ask that they 
should be prevented from restoring it. Why should you not be 
restrained from cutting it again? 

Mr. Cuunss: If they were allowed to put up the wire it would be 
the commencement of a new business, and we have the right to 
prevent their erecting their wires, as the protectors of the rights of 
the publíc over the streets. 

The LORD CHiEF Justice: Will you show me any authority, 
statutory or otherwise, giving vouthe right to cut down the wire? 

Mr. CHunsB: By Section 14 of the Electric Lighting Acts of 1882, 
no wirescan be carried under or over a street without the express 
consent of the local authority. The plaintiffs have not obtained 
that consent, and consequently we have the right to remove the 
wires. 

The Lon» CHIEF JUSTICE: Supposing that a man having a factory 
on either side of the road, and having an electric lighting apparatus 
on the north side, should desire to carry a wire across to the south 
side for the purpose of lighting the premises there, could you cut 
it down? 

Mr. CHuBB: I should submit so, unless he had obtained our 
consent. 

The Lorp CHIEF Justice asked Mr. Buckmaster who would be 
willing to give an undertaking in damages in the event of his 
granting an injunction. 

Mr. BuckMasrER said that the managing director of the company 
would give his personal undertaking. 

The LoRD CHIEF JUSTICE, without calling upon Mr. Buckmaster 
to reply, said that on the facis before him he must assume that, 
somehow or other, the plaintiffs had obtained the conseut of pro- 
perty owners to have their wires affixed to opposite premises. 
They had put up their wires at a height of 34 ft., and the defendants 
had cut one of these down. They stated their willingness not to 
cut any more down, but they sought not to maintain the status quo, 
but to maintain the result of their own act, which might be a 
wrongful act. He thought the plaintitfs were entitled to an 
injunction in the terms of the notice of motion until the trial, the 
costs to be costs in the action. He would give liberty to apply in 
the event of there being any ground for the Court relaxing the 
injunction. 


German Electrical Industry.—The Financial News 
atates that a very bad report has been issued by the Helios Electrical 
Works Company at Cologne and its trust company. The Helios 
Company has lost, in round figures, one-quarter, and the trust com- 
pany one-third part of its capital. But this heavy loss has already 
been discounted by the market, for the quotation of the Helios is 
only 34 per cent., and of the Trust 26 per cent. The Schuckert 
Electricity shares lost 10 per cent. on unfavourable reports on its 
Scandinavian enterprise. 


BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK ENDING Oct. 16TH, 1900. | WEEK ENDING Oct. 15TH, 1901. 


Amsterdam.. .. Value £144 Amsterdam .. Value £90 
Auckland. vs is . 178 Auckland T e - 80 
Bombay f m Xs .. 274 ; Teleph. mat. . . 195 
Buenos Ayres. Teleg. mat. 226 Bombay  .. E . . Mi 
Calcutta x e . . 8.736 "s Telephones .. .. 29M 
Cape Town .. ie ex * 292 Buenos Ayres ee ES 83 
Colombo .. s 2s ia 16 - Teleph. cable .. 945 
Copenhagen. "eleg. wire 44 Caloutta vs 3^ .. 1,139 
urban T ze y .. 2,200 Cape Town .. i T .. 89 
is Teleg. apparatus . 1,014 Christiania. Teleg. wire 
East London e 2s fi 61 Durban te : s .. 8,612 
Gibraltar © RAN . . 248 " Elec. tramway mach'y 4,153 
Halifax. Teleg. mat. v» 29 East London M ie E 
Hanbu':g. "eleg. mat... .. 200 $i Teleg.sundries.. 72 
Hokitika " se vas gs 11 Gothenburg. Teleg. cable . . 1,521 
Hong Kong.. ie se 141 Grenada. Teleph mat... . 60 
e Old teleg. wire 88 Hamburg sa a 24 
T Submarine cable. 330 Hong Kong.. ps és . . 1,208 
Launceston S! J . 138 Kobe. Teleg. cable 4 . 6534 
Malta. Teleg. apparatus .. 802 Madras : ve „ M08 
Melbourne. $a sé . 129 Melbourne .. E ae .. 110 
3 Teleg. mat. 2,319 Port Chalmers. Teleph. mat. 71 
Newchang .. s m Vx 11 Rosario i - 0 5. B 
Ostend pa zt € .. 757 Rotterdam. Teleg. wire e 43 
Otago T - ee .. 894 Shanghai .. m T . 160 
Perth.. Ms "e ss vt 84 » Submarine teleg. cable 7,919 
Port Elizabeth  .. s ge 37 Sierra Leone. Teleg. cable . . 20,010 
T Teleg. mat. .. 8 Singapore .. 0 
Port Said M " 2 20 „ Submarine teleg.cable 48,000 
Shanghai .. x es sè 16 Stockholm. Teleg. cable 478 
Singapore .. ia T vs 60 Sydney i m yx vods 
70 Teleg. mat. sa 80 Wellington .. ae z 
Stockholm. Teleg. mat. .. 260 ” Teleg. mat. 
Sydney ; S s . 1,111 
5 Teleg. mat. $i 75 
s. Teleph. mat. .. 1,140 
Wellington.. : m o 454 
Yokohama .. - 8 . . 2,841 
S Teleg. mat. . . 4,5-6 
Total gs £24,576 Total eo £100,855 


Foreign Goods Transhipped. 


Flushing. Elec. apparatus. £52 


Hamburg. Elec. detonators .. 450 | 
Sydney. Teleph. apparatus. 855 

| 

Total ..£1,957 : 


Bankruptcy Proceedings.—The public examination of 
Thomas Morley, an electrical engineer, of Accrington, took place at 
the Blackburn Bankruptcy Court on 8th inst. The proceedings 
were adjourned. The gross liabilities were stated at £275, and the 
deficiency as £217. 

At the Newcastle Bankruptcy Court last week, J. A. M. Collier, 
mechanical and electrical engineer, Gateshead, was publicly ex- 
amined. His unsecured liabilities, it appeared, amounted to about 
£140. He attributed his insolvency to his having to spend money 
frecly in order to bring business to the Gatesbead Mechanical and 
Electrical Supply Company, of which he was managing director. 
The examination was adjourned until October 31st. 

Under the failure of Wm. R. Beckton, electrical and general 
engineer, 13, Brownlow Street, Holborn, an application was made 
to Mr. Registrar Liuklater last Tuesday at the London Bankruptcy 
Court to approve a scheme of arrangement providing for the pay- 
ment of a composition of 7s. Gd. to the unsecured creditors. Mr. 
E. S. Grey, Assistant Receiver, reported that the debtor failed last 
August with ranking liabilities £997 18. 6d. and assets estimated to 
produce £425, after deducting £62 88. 4d. in respect of the pre- 
ferential claims. The sum of £535 would be required under the 
scheme, which accordingly would benefit the general body of 
creditors. The debtor was in employment as an electrical engineer 
prior to September, 1898, bat then, with about £860 capital, com- 
menced aud had since carried on the business of an electrical 
engineer at 13, Brownlow Street. He attributed his failure 
mainly to loss in trading consequent upon heavy trading expenses, 
to bad de^ts (£154), law costs (about £105), to the cost (about 
£190) of alterations and repairs, which he agreed to execute on 
obtaining a lease of his business premises, and to depreciation 
(estimated at £100) in the value of his stock and plant as estimated 
for realisation. His household aud personal expenses during the 
three years’ trading had amounted to about £600. The offences 
reported by the Official Receiver were (L) insufficiency of assets to 
pay 10s. in the £ to the unsecured creditors, aud (2) imperfect 
book-keeping. After reading the report, his Honour held that the 
proposal was reasonable, and calculated to benefit the general body 
of creditors. The scheme was accordingly approved by the Court. 


Dissolutions and Liquidations. — Creditors of the 
Electrical Transmission Company, Limited, are to send particulars 
of debts, &c., to the liquidator, Mr. A. R. Clarke, 7, East India 
Avenue, E.C., by November 30th. 

Messrs. G. E. Norvall and S. Parkinson (electrical and general 
engincers, Essex Road, Islington, City Engineering Works; have 
dissolved partnership. Mr. Parkinson is to attend to debts. 

Messrs. F. & A. H. Hodgson, and F. G. Andrews (F. Hodgson and 
Co., electrical engineers, builders, &c., Downshire Hill, Hampstead) 
have dissolved partnership. 


Book Received, — * Mechanical World Pocket Diary 


and Year Book for 1902." Manchester: Emmott & Co., Limited, 
Mechanical World Offices. 6d. net. 
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Catalogues.—The B.T.H. Co. has issued a new list of its 
punched clip switches. 

Messrs. Gent & Co., of Leicester, bave sent us a copy of their 
new catalogue of electric bells, indicators, &c. "Their name is well 
known to the trade as being manufacturers of English-made materials. 
All materials detailed in the list are made up at Leicester, those 
turned out at the Berlin factory being dealt with separately in 
another list. There are numerous illustrations, also price details. 
An accompanying book (Part I) of 28 pp. shows how to fix and 
repair electric bells, &c. It is got up in style suitable for workmen's 
use. Since their last issue the instructions have been amplified and 
brought up to date. Part II. is now in course of preparation. 

From M. Ickelheimer, of 364, Aldersgate Street, E.C., who is the 
London agent for M. Fleischmann, of Vienna, we have received a 
price list of carbon plates, cylinders, &c, for battery and other 
purposes. 

Messrs. E. F. Moy, Limited, are circulating a list of their 
dividing boxes for joining two single cables to the end of a con- 
centric main. 

Messrs. Atkinson, Schmahl & Co., of Newcastle-on-Tyne, we 
have received a new trade price list of the dynamo brushes 
gupplied by Mr. P. Ringsdorff, of Essen, for whom they act as 
sole selling agents. Brass, copper, gauze and carbon block brushes 
are detailed. 

Messrs. Francis & Spilsbury, of 20, Bucklersbury, E.C., have sent 
us an illustrated catalogue of the cranes, hoisting machinery, lifts, 
&c., supplied by Messrs. Mohr & Federhatf, of Mannheim, for whom 
they act as agents in this country. A number of photographs of 
electric wharf cranes, overhead travellers, fixed electric cranes, also 
a large variety of steam cranes are given. Several pictures show 
their travellers in service in Continental electrical stations and 
factories. 

Messrs. C. Redman & Sons, of Pioneer Ironworks, Halifax, who 
recently largely extended their factories for the manufacture of 
machine tools, have sent us some circulars with beautifully executed 
illustrations, showing their specialities. Several Jathes (84 in., 
104 in., and 124 in. centres) of new design, following out the most 
improved practice, and being very strong and powerfully geared, 
are described in separate lists. Improved planing and shaping 
machines are also included. 

A new list issued by the James Keith & Blackman Company, 
Limited, describes their latest developments in heating, mechanical 
ventilation, and drying, as illustrated at their excellent Glasgow 
Exhibition stand. 

A catalogue of Mr. F. J. Borland's scissors arc lamps, cinematograph 
lamps, resistance frames, choking coils, stage projectors, gallery 
lamps, automatic fuse replacers, Universal enclosed arc lamps, and 
other specialities, has been sent to us. 

From Messrs. Estler Bros, of Laurence Pountney Lane, E.C, 
we have received a copy of their trolley catalogue, No. 1, 1901. It 
comprises illustrated descriptions of a number of trolley standards, 
poles, heads, wheels, &c., manufactured by Messrs. Lowdon Bros. 
and Co., of Dundee, for whom they are sole English representatives. 
Another list describes Messrs. Estler's gas-blast mufile furnaces for 
tempering, annealing, and enamelling. Instructions for erecting 
and working the gas blast furnace are given. 

Messrs. J. Halden & Co., of Manchester and other places, have sent 
us a list with description of the Shaw & Halden's patent arc lamp 
Duplex radial copying frame for printing from two tracings at one 
operation. 

We have received a list of technical and other books published 
by Ch. Béranger, Librairie Polytechnique, of Paris. 


Fletcher v. London United Electric Tramways, 
Limited.—In the Brentford County Court on Friday last Judge 
Bagshawe, K.C., gave his award in the above arbitration, in which 
Wm. Fletcher, a labourer, claimed damages on account of injuries 
sustained while employed by the company iu April last in laying 
down their lines in the Uxbridge Road, near Ealing. A splinter 
flew off a steel pin which was being driven into the ground, struck 
applicant on the nose and severed an artery. The decision hinged 
wholly on the point as to whether the work was engineeriug work, 
and whether the tramway was a “railway” within the meaning of 
the Act. Mr. Compton, the counsel for the applicant, contended 
that tbe tramway was as much a railway as the now familiar 
Tube, which was actually called the Central London Railway." 
What did it matter whether the same carriages were propelled by 
the same power underground or along the street? His Honour, 
however, thought that the real difference lay in the permanent way, 
which in the case of railways was used solely by the railway cat- 
riages, but in the case of tramways was used also by all the ordinary 
traffic. The learned Judge dismissed the application. There was 
no order as to costs. 


Imports of Foreign Electrical Plants,—The value 
of the foreign electrical goods and apparatus imported into this 
country duting September last is returned at £46,651, which com- 
pares with the £42,096 in the preceding month and £97,107 in the 
corresponding month of 1900. So far as the year has gone, there 
has been a decline in these imports, the value for the nine months 
ending with September last being returned at only £683,820, as 
contrasted with £791,699 in the first nine months of last year. 


The *Playgoer."—Vol. 1, No. 1 of this illustrated 
monthly magazine of the stage and all amusements is bright and enter- 
faining. It is edited by Fred. Daugerfield, published by Dawbarn 
and Ward, Limited, and looks like making a good hit. Pictures of 
performers and their performances are a leading feature, 
but the chief item of the first issue is very fittingly devoted to The 
Art of Ellen Terry,” an article thereon with many photos being con- 
tributed by Bram Stoker. 


Smoke Nuisance.—On Thursday last week, at Willesden, 
the Metropolitan Electric Supply Company, of 16, Stratford Place, 
W., were summoned by the Willesden District Council with 
reference to a smoke nuisance at their works at Acton Lane, Wil- 
lesden. The dates set out upon which “ black smoke was discharged 
from the chimney shaft, in such quantity as to be a nuisance, not- 
withstanding the notices of the Council to abate such nuisance,” 
were one day in June, thre2 in July, and five in September. Mr. 
Bartley-Dennis was counsel forthe District Council and Mr. Barlow 
for the company. Mr. Bartley-Dennis said Mr. Barlow assured him 
that the notices to abate the nuisance had not gone further than the 
works, and the first the company knew of the matter was when the 
summons was served last Monday. The notices were served on the 
engineer at the works. The nuisance was admitted and amendment 
promised, and, with the consent of the Bench, an agreed penalty 
of £2 and 12 guineas costs had been arranged. Mr. Lockett im- 
posed the penalty agreed upon, and Mr. Barlow said the company 
would do their utmost to prevent any nuisance. 


Trade Announcements.—Mr. A. C. Cossor notifies 
that on October 19th he is moving to larger premises at 54, Far- 
ringdon Road, E.C., the removal being occasioned by increasing 
business. 

All communications for the Brunswick Electric Lamp Company 
should in future be addressed to Branswick Works, Brunswick 
Place, City Road, N. 

We understand that Mr. F. S. Dudgeon, of 30, Great St. Helens, 
now represents the Phoenix Dynamo Manufacturing Company for 
London and District. 

The New Brotherton Tube Company, of Wolverhampton, notify 
that they have opened offices and stores at 94, New Brown Street, 
Manchester, for the distribution of their enamelled steel conduit 
tubes and fittings. All communications for that district should be 
gent to that address. 

Messrs. A. Reyrolle & Co., Limited, announce that constantly 
increasing business has compelled them to extend their manufac- 
turing capacity, aud necessitated the transfer of their head oflice to 
Hebburn-on-'l'yne, where they have erected large works. By means 
of the latest English and American machinery they hope to be able 
to turn out orders in much less time than hitherto. The com- 
pany have, in addition, erected special stoves for the enamelling of 
slates, and are prepared to supply contractors with enamelled 
slate slabs and marbles drilled ready for mounting. The 
speciality of the firm is the manufacture of large distribution 
switchboards, many of which are already in use in different English 
towns. 

The London depót for the smpply of electric light cables, &c., 
manufactured by Messrs. Isidor Frankenburg, Limited, has been 
removed to 26, Shaftesbury Avenue, W., where their agente, the 
Accessories Manufacturing Company, will keep a large stock. 


What the British Consuls Have to Say.—7¢legraphs 
and Telephones in Algeria. —The establishment of a second telegraph 
wire, connecting Algiers and Laghouat, was decided upon a short 
time ago with a view of accelerating telegraphic communication 
with the extreme south of Algeria; this line was pushed on with 
the greatest vigour, and was finished recently, being now in regular 
working order. According to the report of Consul-General Hay- 
Newton, this great telegraphic artery, penetrating the south of 
Algeria, will be doubled, if necessary, later on, as far as Ghardaia. 
The total length of telegraph line in Algeria is now 6,4944 miles, 
of which 6,487 is above ground and 74 miles below ground, being an 
increase of 4864 miles in the length of line existing at the end of the 
year 1899. On account of the high charges for installation, &c., of 
telephones, Consul-General Hay-Newton states, Algeria is much 
behind other countries in this respect. 


Government Telephones in Sarawak.— Consul Hewett, reporting on 


. the trade and commerce of Sarawak (Borneo) for the year 1900, 


states that the Government has not yet constructed any telegraph 
lines, but has a very complete telephone service in Kuching, con- 
necting all the Government offices, and also used by the Chinese 
merchants commercially. This service is extended in Upper 
Sarawak district as far as the Borneo Company, Limited, works, at 
Bau, Busan, and Bidi, a distance of about 26 miles, 


German Electrical Trade in Russia.—In a report on the trade of 
the consular district of Odessa, received at the Foreign Office on 
September 9th, Consul H. P. Smith (Kieff) states that in elec- 
trical machinery Germany has the monopoly of the Russian market, 
and, in his opinion, there is no doubt that her manufactures are 
worthy of the immense trade she now does in that branch. All the 
principal German firms, he states, have their qwn offices in the city 
of Kieff, with a complete staff of electrical engineers. He considers 
that it is not at all satisfactory that the United Kingdom cannot 
hold its own in supplying the Russian market with electrical, agri- 
cultural, and general machinery, but is now outstripped by Germany, 
which supplies about 50 per cent. more of Russia's industrial trade 
than the United Kingdom. In some cases certain machinery is 
advertised as being more powerful and better constructed than that 
made in the United Kingdom, but, Consul Smith states, the British 
manufacturer has the satisfaction of knowing that his machinery has 
been used as a pattern and copied in almost every detail. 


Germany.—Consul-General Francis Oppenheimer, in a recent report 
on the trade of the consular district of Frankfort-on-Main states that, 
according to statistics published by the Electrolechnic Journal, there 
existed on September Ist, 1900, electrical railways in 99 German 
cities and districts, as against 3 in 1891, 32 ia 1895, and 88 in 1899. 
The progress of the past year, he points out, however, i8 no$ so 
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much characterised by the considerable addition of cities as rather 
by the very considerable extension of the electrical workings in 
some of the towns. The above-mentioned electric tramways in 1900 
had a total length of 2,868 kiloms.; in 1899, 2,048 kiloms. 


Telephone Service in Germuny.—The working of the telephone in 
Germany, Consul-General Oppenheimer states, seems to be more 
satisfactory, and is growing in favour with the public for long 
distances, the exchange of telephone messages between inhabitants 
of different towns being nearly twice as numerous as that of tele- 
grams. In future telephone automatic machines are expected to 
further facilitate telephonic intercourse. A charge of 10 Pf. (11d.) 
"is made for a local conversation of three minutes, 20 pf. for a con- 
nection with the suburbs. Conversations over longer distances from 
one town to another are not provided for. The favour which these 
apparatus enjoy with the public, it is thought, would be further 
enhanced if provision were made for greater privacy by placing the 
automatic machines in cabins. Between Berlin and Cologne an 
innovation has been started, viz., that of a reduced subscription for 
conversations which take place between the same parties regularly 
at the same hour during nighttime. Such conversations are limited 
to between six and twelve minutes, and the price charged is half 
the day charges for equally long conversations. 


Train Lighting in Germany.—Two very serious accidents which 
occurred to express trains in the vicinity of Frankfort last year 
were rendered particularly disastrous by the gas carried with the 
train—a mixed gas of oil and acetylene—exploding and the cars 
catching fire, escape being very difficult on account of the windows 
being protected by cross-bars, and the fact that the corridor cars 
possessed only one door at each end of the car. To prevent similar 
occurrences the general introduction of electric lighting in the 
railway traffic was proposed, but so far the suggestion has only been 
adopted in single instances, mainly with the post office railway car- 
riages. The proposition, Consul-General Oppenheimer states, was 
opposed by the railway authoritics, who argued that the introduction 
of electric lighting would increase the risk to the travelling public, 
and that so far explosions of oil gas had only occurred twice in the 
history of the German railway service. A conference was held at 
the end of last year, which examined very carefully the question of 
new designs for cars which are to run on express trains, and it was 
decided to build a new train, including dining and sleeping cars, 
and to exhibit it for public inspection. 


Electric Traction in Bahia (Brazil).—The city of Bahia is divided 
into a lower and an upper town. Communication with the lower 
town, Consul Medhurst reports, is achieved by means of a well- 
managed electrical tramway, which runs a 10-minute service of cars 
to Itapagipe— 43 miles from the centre of the city—the line being 
owned and worked by Germans. In order to reach the upper city, 
which lies 200 ft. above the sea level, a hydraulic lift or one of 
two cable elevators has to be used. 


Electric Light and Tramways in Braila (Roumania)—A con- 
cession for lighting the town of Braila with electric light was 
granted toa German company —"' Helios”—last March, and Vice- 
Consul Norcop states, in a recent report, that the works will be 
finished in the spring of 1902. Electric tramways, however, are 
running in all parts of the town, as well as the docks. 


German Electrical Industry.—Consul-General Schwabach, report- 
ing on the trade of Germany, estimates that a capital of about 
700,000,000 marks—435,000,000—is interested in electrical plant 
works, the increased export trade of the country largely consisting 
of the export of electrical appliances. Exact statistical details are 
wanting as to the number of these appliances, but, it is stated, the 
Bundesrath bas decided upon a more thorough and special classifica- 
tion of these articles in the list of statistics. Consul-General 
Schwabach thinks there is an enormous field of work opening before 


the electro-technical trade in (the construction of railways in. 


Germany, several schemes being under consideration. The plan 
receiving most attention at present, he states, is one for connecting 


Berlin and Hamburg with a quick electric railway, the cost being 


estimated at £7,000,000. 


/ 


Workmen's Compensation. —A case of considerable 
interest to municipal corporations and contractors came before 
Judge Emden at the Tunbridge Wells County Court, on 11th inst.; 
for an abstract thereof we arc indebted to the Times. The 
Corporation of Tunbridge Wells have been enlarging their elec- 
tricity works, and the firm of Tinkers, Limited, secured the contract 
for putting in the boilers. One of their workmen, named Jones, 
while engaged in removing some scaffolding, accidentally received 
a shock from a live wire, and fell from a ladder to the ground, a 
distance of 30 ft. He broke his thigh and otherwise injured him- 
self. He now brought an action for £50 against the Corporation 
and Tinkers, Limited, under the Workmen’s Compensation Act. 
Counsel for the Corporation disclaimed any liability, as they were 
not carrying out the work themselves, and Jones was not in their 
employment. This case involved an important point of principle 
for corporations, for if they were to be held responsible for acci- 
dents to their contractors’ workmen there would be no end to their 
liability. Tinkers, Limited, also disclaimed liability, on the ground 
that the work the man was engaged on was not, strictly speaking, 
an occupation specified in the Act; and, further, the works where 
the accident happened were not their engineering works or factory. 
Both the Corporation and the contractors therefore denied liability, 
but each held that the other was responsible. His Honour said it 
was a very remarkable case, but it was clear that neither the Cor- 
poration nor the contractors were liable according to the Act. The 
claim must therefore be dismissed. It was unfortunate for the 
workman, and he hoped something would be done for him. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The T.C. has authorised an application to 


the L.G.B. for leave to borrow £200,000, of which £80,000 is for 
extensions of the electricity works. 


Bangor.—The T.C. has resolved to apply to the I. G. B. 


for leave to borrow £2,072 10s. for extensions of the electricity 


works. There are 180 consumers, with 6,250 lamps; the original 
scheme cost £15,878, to supply 4,000 lamps, but the demand has 
necessitated the increase of the station to supply 12,000. 


Barnstaple.—An inquiry was recently held by Major 
C. E. Norton, R.E., L.G.B. inspector, into the application of the 
T.C. for leave to borrow £27,000 for electric lighting purposes. 


Boston.—At a meeting of ratepayers a resolution was 
adopted in favour of lighting the town by electricity. 


Bristol,—The Electrical Committee has decided to recom- 
mend the Council to appoint Mr. H. H. Couzens, mains enginecr, to 


the position vacated by Mr. Phillips, who has been appointed 
borough electrical engineer at Bedford. 


Carnoustie. — The T. C. has approved of Messrs. 


Crompton & Co.'s application for a prov. order to supply electricity 
in the burgh. 


Chatham.—The Chatham Electric Lighting Company 
has declined the offer of the Rochester T.C. to purchase the part of 
the company’s undertaking within the city for the sum of £5,000, 
and the Council has resolved to object to the proposed revocation 
of the prov. order relating to the Gillingham Urban District, with a 
view to obtaining an improvement in the service. 


Coventry.—An inquiry has been held by Mr. E. A. S. 
Fawcett, L.G.B. inspector, into the application of the Corporation 


for leave to borrow £23,200 for electric lighting purposes. There 
was no opposition. 


Dublin.—The work of the new scheme of electric 
lighting of this city is progressing well. The British Insulated 
Wire Company, who are laying the new cables, have four gangs, 
numbering over 200 men, engaged on the work at the different 


sections. Considerable progress has also been made at the Pigeon 
House, in connection with Messrs. Stewart's contract. 


Durban.—The rapid increase in the demand for electricity 
for lighting and tramways has necessitated extensions of the elec- 
tricity works, which are to be carried out at an estimated cost of 


£45,000. A sum of £30,000 is also to be expended on mains. The 
original outlay was £25,000. 


Epsom.—The R. D. C. has issued notice of objection 


avainst the issue of a provisional order to the Leatherhead and 
District Electricity Company, Limited. 


Falkirk.—At a meeting of the T.C. on Monday evening, 
it was unanimously agreed to instruct Messrs. Burstall & Monkhouse 


to prepare a full report on the electric lighting scheme for Falkirk, 
together with the subject of a refuse destructor. 


Fareham,— The T.C. has resolved that an all-night 
supply of electricity be instituted. 


Greece,—The Leun Herald reports that the Hellenic 
Electric Company, an offshoot of the Thomson-Houston Company, 
is building at Phalerum a central station at a cost of 4,000,000 
drachmas. It willsupply electricity for lighting Athens and the 
Pireus, and motive power for railways, tramways, and household 
purposes. The station will be able to produce 8,620 K. P., and will 
be the largest establishment of the kind in the Levant. 


Grimsby.—The T.C. has adbpted the report of the E.L. 


Committee, recommending further extensions of electricity plant at 


. &n estimated cost of £11,900. 


Italy.—A project is shortly to be carried out at Lecco 
forthe transport of electrical energy for motive power purposes 
and for tbe electric lighting of the town aud district. An intake 
and canal are to be constructed from the River Enna, which will 
give a supply of water capable of developing 1,000 R. p. About 
800 metres of the canal will be constructed in a subterranean gallery. 
The head of water will be 54 metres. 

An application for the concession of a derivation of water from 
the course of the River Aniene was made some time ago by Mr. 
Alarico Piatti, of Rome. The Prefecture of Rome accorded the 
concession in July last, and the catchment is to be utilised for the 
purpose of driving turbines for the development of electrical 
energy, which will operate the electric railway from Mandela to 
Subiaco, light the town of Subiaco and the suburbs, and supply 
motive power for the use of different small industries in the dis- 
trict. The concession is for a term of 30 years. The head of water 
is 56°60 metres, and is capable of furnishing 3,000 n.p. The con- 
cessionnuire enters into a bond of 20,000 lire to finish the under- 
taking within two years of the approval of his project. 


Lanteglos-by-Fowey.— The Parish Council having 
received no tenders for the lighting cf the town, a scheme was 


brougat forward to light it by electricity. It issaid that a company 
will probably be formed. : 


Llanrwst.—The Parish Council has entered into an 


arrangement with the Llanrwst Electric Supply Company for electric 
lighting within the Council's area. 
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Lowestoft.—The L.G.B. has sanctioned a Corporation 
loan of £10,000 for electric street lighting. The T.C. has resolved 


to apply to the B. of T. for a license to supply electricity outside 


the borough. 


Manchester.—At a special meeting of the City Council, 
held on Friday last, a contract for the erection of chimneys and 
other works at the Stuart Street generating station was accepted. 

Monmouth,—The Corporation has fixed the charge for 
electrical energy for motors uscd in the daytime only at 3d. per 


unit. The estimated consumption of electricity for strect lamps is 
5^,000 units, and the charge has been fixed at £400 per annum, 


equal to 184d. per unit. 
Newcastle-under-Lyme,— The T. C. has resolved to 
apply to the L.G B. for sanction to the borrowing of £8,812, the 
estimated cost of carrying out the electric lighting of the borough. 
Otley.—The D.C. intends to apply to the B. of T. for 
a prov. electric lighting order. 


Russia.—The three electric lighting companies iu St. 
Petersburg have at length arrived at an agreement with reference 


to a uniform charge for the supply of current for electric lighting | 


purposes. Hitherto varying prices—from 1'8 to 2:5 kopecks per 
hectowatt-hour—have been charged, but in future each concern will 
make a charge of 34 kopecks. 


Shrewsbury.—At Monday's meeting of the T.C. a letter 
was received from the L.G.B. sanctioning a loan of £10,900 for ex- 
tending the electric lighting works and the mains. 


Stockton, —The R. D. C. has agreed to apply for a prov. 
order to supply the district with electricity, and that the services 
of Mr. Vesey-Brown be obtained at a fee of 50 guineas. 


Strabane (Co. Tyrone),—The Gas and Electric Com- 
mittee has considered and rejected the amended estimate of the 
Westinghouse Company for an installation of 3,000 16-c.P. and 700 
8-c.P. electric lamps at a cost of £17,716. 


Whitehaven.—The L.G.B. lias sanctioned the borrowing 
of £9,900 for electric lighting works. 


Willesden,—The L.G.B. has sanctioned the application 
ofthe Council for power to borrow £139,640 for electric lighting 
purposes, 

Withingtop,—At the last mceting of the U. D. C., the 
clerk stated that a letter had been received from the Electricity 
Department of the Manchester Corporation, stating that the Corpora- 
tion were not connecting any further installations to their mains 
until they were in a position to say definitely when the current could 
be supplied from the Bloom Street generating station. 


Wolverhampton,—The E. L. Committee has decided 
that four superheaters be fitted to the Lancashire boilers at the 
generating station at a cost of £600. The Local Government Board 
has sanctioned the borrowing by the T.C. of £1,000 for the provi- 
ion of fittings for the lighting of private houses by electricity. 

The salary of Mr. H. H. Howie, assistant electrical engineer 
under the Corporation, has been increased from £120 to £140 per 
annum, rising to £180. 


ELECTRIC TRACTION NOTES. 


— À——— — 


Berlin—Zossen, — The Berlin correspondent of the 
Morning Post states that the military railway between Berlin and 
Zossen, a distance of 50 kilometres, has been the scene for more than 
& month past of experiments in fast travelling, conducted by Messrs. 
Siemens & Halske. A few days since the first trial took place with 
the electric motor carriages, built with the object of travelling at 
260 kilometres an hour. A speed of 100 kilometres was attained 
with perfect safety. In the trials that are now taking place this 
speed is being gradually increased. 


Brighton.—The Council on October 11th decided to 
construct a single line of tramway with passing places along the 
Dyke Road from the Seven Dials to The Drove, to be connected to 
the lines in New England Road. 

The T.C. has before it what, to put it mildly, may be described as 
4 remarkable proposition. It is a suggestion emanating from Mr. 
J. Coley-Bromfield, that the Council should apply for powers to 
construct and work an electric “ mono-rail ” railway between London 
and Brighton, at an estimated cost of £3,500,000, in accordance 
With a scheme prepared for a syndicate which that gentleman 
represents. The Committee simply resolved, however, that the 


receipt of Mr. Coley-Bromfield'a letter be acknowledged." 


Chatham.—The work of laying the rails for the Chat- 
ham and District electric tramways is now being pushed forward 
rapidly. Double lines are constructed in the greater part of New 
Brompton, and down Chatham Hill into the High Street. 


Darwen.—The new electric tram route between Darwen 
and Hoddlesden was formally opened on Saturday. Although this 
extension is less than two miles, it is an important connecting link 
between the two places. The work has been carried ont from plans 
Prepared by the borough engineer (Mr. R. W. Smith-Saville), and 


the sharp curve where it went off the line. 


considerable difficulties have been surmounted inconstruction. The 
gradients vary from 1 in 10 to 1 in 70. The cars are from the 
works of Messrs. G. F. Milnes & Co, Hadley. The Mayor of 
Darwen, Mr. John Tomlinson, started the first service of cars on 
Saturday morning, and at the luncheon which followed, reference 
was made to the revolution which electric tramways were capable of 
making in places hitherto isolated. The Borough and Electrical 
Engineers” was proposed by Alderman Eccles, who commended 
those officials for the expeditious manner in which the work had 
been carried out; and Mr. Smith-Saville, in reply, referred to the 
successful negotiation of the stiff gradients on the line. 


Derby.—A scheme has been set on foot to promote a 
light electric railway from Derby to Nottingham and from Long 
Eaton to Alfreton, and application is to be made to the Light Rail- 
way Commission for the necessary provisional powers. 


Douglas (I. of M.).—On Wednesday the Douglas T.C. 
decided, after discussion, to purchase the horse and cable sections 
of the Isle of Man Tramways and Electric Power Company’s unsler- 
taking for £50,000. It was urged on behalf of the purchase that a 
profit over and above the £2,000 per annum lately received from the 
company as royalties would be earned. It is expected that the Bay 
section, at least, will shortly be converted to electric traction. 


Gloucester.— A proposal to lay down a light railway 
between Gloucester and Worcester is finding much favour in the 
district affected. ° 


Isle of Thanet.—The Margate Corporation has received 
the report of the inspector sent down by the Board of Trade to 
inquire into the accident which occurred to a car belonging to the 
Isle of Thanet (electric) Tramways Company in descending Fort 
Hill at Margate on August 10th last. The Zines abstract says that 
the car was full of passengers at the time, and 27 persons com- 
plained of injury, two being removed to the hospital. Major 
Pringle, in his report, comes to the conclusion that the motor-man 
was responsible for the accident, in that, in the first place, he mis- 
applied the electric current, and, in the second place, failed to use 
the reversing lever to reduce the speed of the car before reaching 
It was only the second 
day on which the man had been called upon to act as motor-man in 
charge of a passenger car, and he failed in an emergency, for which 
his training of 16 days did not scem to have been calculated to fit 
him. The inspector considers, from the second accident that 
occurred on the hill on the same evening, that a sudden acceleration 
of speed may occur which cannot be quickly enough reduced to avoid 
danger of leaving the line or collision, and, therefore, some further 
appliance appears to be reauired to render such a sudden accelera- 
tion improbable. He thinks that is to be found in the slipper brake, 
and recommends that the cars should be fitted with it. The Board 
of Trade have sent down a draft of more stringent regulations for 
the working of the line. 


Manchester, —The General Purposes Committee of the 
Salford Corporation have approved a report of the Tramways Com- 
mittee recommending that the matters in dispute between that and 
Manchester be referred to arbitration on the lines indicated by 
Mr. Balfour Browne, K. C. The Manchester Guardian scarcely thinks 
the “opinion” goes far enough, and is disposed to think “that 
running powers over street tramways should always carry with them 
the obligation to accommodate local traffic." At present the 
greatest inconvenience is being caused to the public by want of such 
an arrangement. 


Oldham.—In anticipation of the expiry of the tram 
leases this montb, the Tramways Committee is pushing on rapidly 
with the erection of trolley poles along the principal thoroughfares. 
The longest length, from Hollinwood to Waterhead, is practically 
lined on both sides of the road by poles into the centre of the 
town. 


Pontypridd.—The B. E. T. Company are seeking powers 
to construct and work a light railway from Tabernacle Chapel, 
Pontypridd, to the junction of the present tramways in Rhondda 
Road. An inquiry is to be held into the matter by the Light Rail- 
way Commissioners to-day, when the Pontypridd District Council 
will oppose the application. 


Russia.—The Moscow correspondent of the Standard 
says that Americans have made a proposition to the city of Peters- 
burg to take over the entire tramway system, and, under a 25 years’ 
contract, relay and extend, in all directions, electric tramways in 
place of the horse cars. The capital, to be raised in America, is to 
be 100 million roubles. 


Sedgley and Wolverhampton.—The track of the 
newly constructed electric tramway line from Sedgley to the 
Fighting Cocks, the boundary of Wolverhampton Borough, was 
officially inspected on Thursday last week by Col. von Donop on 
behalf of the Board of Trade. The length of the line is three 
miles, and it has been constructed by Mr. Geo. Law, of 
Kidderminster, who is also to carry out the contract for 
the construction of the extension line from the Fighting Cocks 
to Bilston. The inspector expressed his satisfaction with the line, 
and sanctioned a greater running speed than in any other district in 
South Staffordshire, viz., 10 miles an hour. The electrical equip- 
ment of the linc has still to be inspected, but it is the intention of 
the B. E. T. Company to commence running on receipt of the B. of T.'s 
formal sanction. 


Swansea.—The E. L. Committee proposes seeking powers 
to make a new electric tramway from the town out to Brynhyfrid. 
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_Southport.—On Saturday evening the Tramways Com- 
mittee entertained upwards of 300, men who had been engaged in 


the construction of the Southport electric tramways, to tea in 
Cambridge Hall. 


Stroud (Glos.),— Progress has been made towards carry- 
ing out the proposed electric railway for Stroud and district. Mr. 
T. Nevins, the engineer, has interviewed most of the local govern- 
ing bodies with gratifying results. At first there was a disposition 
on the part of these authorities to favour the narrow gauge, but Mr. 
Nevins very promptly assured them that he must have the broad 
gauge, or he would drop the undertaking. Then they caved in, and 
passed resolutions approving of the scheme. The Committce of the 
Gloucestershire County Council, specially appointed to consider the 
matter, has also approved the scheme. 


Sunderland and South Shields,—On 8th and 9th insta. 
Colonel Boughey and Mr. H. A. Stewart, Light Railway Com- 
missioners, sat at South Shields to oonsider the application of the 
B.E.T. Co., Limited, for power to construct a light railway from 
Solith Shields to Sunderland. A good deal of opposition was offered 
by interested parties, although all the different Councils through 
whose districts the line would pass gave it their entire support. 
The promoters were represented by Mr. Sidney Morse. ‘I'he scheme, 
as outlined, showed that it would commence in King Street, South 
Shields, and proceed by way of Westoe and Harton, suburbs of 
South Shields, to Cleadon, a small village about four miles distant. 
Here the line would divide and one section would run to Fulwell, a 
suburb of Sunderland, and the other would go on to Whitburn, a 
quiet small watering place, frequented by visitors. Hence the line 
would be laid along the road to the south as far as the boundary of 
Sunderland. The company had at first sought to have running 
powers on the lines of the Sunderland Corporation to the centre of 
the town, but so strongly was this opposed that they agreed to 
abandon this part of the proposition. A somewhat analogous 
difficulty was presented at the north end of the system, that is, in the 
bounds of South Shields. Here the Corporation have obtained 
power to lay a line down from King Street to Westoe, but although 
this was obtained in 1896, the Corporation have taken practically 
no steps to carry out the work. Other opposition came from 
Whitburn. Here a number of residents objected to the line running 
through the front strect on the ground that it would materially 
injure the place asa resort. This difficulty was got over by Mr. 
Morse, for the promoters, undertaking to make a divergence slightly 
to the north of the proposed line. In the course of the evidence it 
was stated that as showing the need there was for the railway, 
statistics lad been made as to the number of people using the roads, 
and it was found that at a given spot on the Whitburn Road, along 
which the line would pass, there would be in the course of the year 
1,000,000 passengers; on the Shields road there would be 600,000, 
and at Fulwell 670,000. The most serious opposition was that 
offered by the North Eastern Railway, which has a branch 
line running from Sunderland to South Shields. Mr. 
H. H. Watson, superintendent of the N.E. Railway, said they 
had suffered severely from competition with light electric railways. 
He mentioned that between Hartlepool and West Hartlepool there 
had been a decrease of 281,000 passengers in a year, a reduction 
equal to 39 per cent. of their traffic, that was entirely due to the 
electric trams. At Stockton it was even worse, for the decrease 
between Stockton and Newport was no lessthan 95 per cent., in 
fact, there was none of the traffic left. In regard to the North 
Shields and Whitley trams they bad had the same experience; 
there the decrease was 14,000 passengers in a month, and although 
the distance was short it meant a loss of £1,300 per year. This 
witness, in answer to Mr. Morse, admitted that there was no train 
running to either Whitburn, Cleadon, or Fulwell, but said he could 
not shut his eyes to the through traffic. After a short considers- 
tion, Col. Boughey said they considered it as a through line, as even 
if it were not one now it could be made one without reference to 
the railway company iu the future, and they thought it was a case 
that should be submitted to Parliament. So the matter rests at the 
present time. 


Surrey.—At Croydon on the 10th inst. a conference, 


organised by the Wimbledon U.D.C., was held on the subject of the 
proposed extension of electric tramways into Surrey. The pro- 
ceedings were private, but representatives were present frcm the 
Wimbledon, Croydon, Sutton, Epsom, Surbiton and Carshalton 
authorities. 

The Surrey C.C. are about to hold a special meeting to consider 
their action with regard to the extensive tramway proposals 
affecting Surrey, and have been obtaining the views of the various 
local authorities concerned. 


Nutton.—The U. D. C. bave received plans of the tramway 
lines proposed to bc constructed by the L.U.T. and the B.E.T. Co. 
A special meeting of the Council will be held on Wednesday, 23rd, 
to decide whether or not to oppose the principle of the introduction 
of tramways into the town. 


Twickenham.—The U.D.C. having received the notices 
and plans of the authorised lines of the L.U.T., have returned the 
game on the surveyor reporting that the drawings are incomplete 
and inaccurate in many respects, and in 80me cases not in accordance 
with the agreement between the Council and the company. 


Wallington.—Mr. llulme, of the B.E.T. Co., explained 
the tramway scheme of his company to the last meeting of the 
Parish Council. On Mr. Hulme's withdrawal, there was a lively 
discussion; ultimately,a motion was carried nem. con. expressing the 
Council's opinion that it was undesirable that tramways should be 
introduced in$o the parish, 


Walsall.— After a long discussion the T.C., on Monday, 
authorised the Tramways Committee to obtain tenders for the whole 
of the extensions previously decided upon, and to provide for the 
working of the tramways under the control of the Council The 
resolution was only carried by a majority of one vote. A strong 
case was made out ip favour of leasing the lines. It was pointed 
out that municipalisation would probably involve the Council in an 
expenditure of about £160,000; the existing debt on the borough 
(Councillor Powell stated) was £415,000, and probably another 
£100,000 would be required for the new municipal buildings. Con- 
sequently they had the prospect of their liabilities being increased 
to £676,000, and the principal and interest for the repayment of 
loans would amount to £7,200 per annum. The balance of opinion, 
however, favoured the Council bearing the whole burden. 


Willesden.—The L.C.C. having invited the co-operation 
of the Council in the proposed double line of electric tramways, on 
the conduit svstem, from Marble Arch to Cricklewood, the latter 
body has resolved to take no action in the matter. Itis considered 
that the underground electric line from Marble Arch to Cricklewood 
will be quite sufticient. 


TELEGRAPH AND TELEPHONE NOTES. 


Hull.—The Corporation has received a draft license for 
municipal telephones. A deputation from the Telephones Com. 
mittee is visiting Gla:gow to see the svstem there, and has power 
to appoint an engineer to carry through a scheme for Hull. 


Liverpool Telephones.—A proposition for municipal 
telephones is shortly to be brought before the Council. 


London Telephones,—4At Tuesday's L. C. C. meeting. 
reply ing to a question by Mr. Pomeroy, Mr. Benn said the Highways 
Committee had no official infurmation that the National Telephone 
Company was bringing any pressure to bear on the Post Office with 
regard to the rates to be charged to telephone users, The Com- 
mittee had, however, asked the Post Office to call the Council 
into conference before making any arrangements. 


Philippine Cable.—Reuter’s agent at Washington says 
that on 11th inst. Mr. Knox, the Attorney-General, presented to 
the President and the Cabinet his report regarding the application 
of the Postal Telegraph Company for permission to land and lay a 
cable between San Francisco and the Philippines. He was of 
opinion that, under the law of 1566, any domestic company could 
land cables on the shores of the United States or of its possessions. 
The President and the Cabinet are convinced by the report that 
there is no ground for action by the Executive in this case, but the 
President will go into the subject more minutely with Mr. Knox, 
and will review the whole question in his message to Congress. 
The law of 1806 is the same as that under which the Postal Tele- 
graph Company sought power to land a cable to Havana, a claim 
which was rejected by the then Secretary for War. 


Southport Telephones.— The T.C. has resolved that 
application be made to the Postmaster-General for a Jicense 
to establish a municipal telephone exchange. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 
Latakia-Cyprus * „ ee ee June 20, 1899 [E] 
Para-Maranham wa .. March 1, 1900 .. e: 
Cadiz tere és n a Aug erem .. October 9, 
Bissao-Bo ama ee eo oe ng. ee oe 
Zanzibar-Mombassa .. .. Sept. 27, 1901 . October 16. 
Cayenne-Pinheiro oe . . Oct, 15, 1901 .. T 

LANDLINES :— 

“ Via Hanekin" on Persian territory .. Feb. 24,1900 .. e 
Pekin-Kalgan .. i'n es ee .. June 14, 1900 x 


Maimatchin.Kalgan .. 2x ^ 16 .. June 80, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 


is towns of Venezuela . Oct. 81,1900 .. . 
Saigon-Bangkok.. - ‘ i s .. Oct. 10,1901 .. October 12. 
Blagowestschenk-Khabarowsk .. Oot. 15, 1901 .. T 

CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam, — November 18th. Electrical overhead 


construction, rail bonds, &2, for the City Council. Sce "Official 
Notices " to-day. 


Ashton-under-Lyne.—October 29th. Steel poles, bases, 
section boxes, and overhead line equipment for the Corporation. 
See “ Official Notices " Ostober 11th. 


Army Contracts,—The Secretary of State for War 
gives notice that tenders for specific quantities of the under 
mentioned articles will probably be invited from time to time 
during the next 12 months, namely: Acids, Electrical Iustrumeuts 
Telegraph Cable. See “ Official Notices to-day. 


Barkiug Town. — November 12th. An electrically- 


driven loco. crane, aud permanent way for the U. D.C. See 
„Official Notices to-day. 
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Batley.— October 18th. Lancashire boilers, economiser, 
condensing plant, piping, crane, &c., for electricity works. 
Engineers, Lacey, Clirehugh & Sillar, Westminster. 


Bootle.—October 23rd. Wiring the extension of the 


Town Hall buildings for the Corporation. Specification and the 
form of tender from the Borough Elcctricity Works, Pine Grove, 


on payment of one guinea. 


Boulder City.—November 23rd. The Council invites 


tenders from manufacturers for the construction of a tramway. 


system, plans and specifications.of which are to be seen at the office 
of the Agent-General, London. See Official Notices September 


20th. 

Blackpool. — October 21st. Tramway poles, cables, 
overhead work, electric car equipment, &., for the Corporation. 
See “ Official Notices" September 27th. 


Christiania. —October 30th. Telegraph materials for 
the Norwegian State Railways Department. Particulars may be 
examined at the Commercial Department of the Foreign Office. 


Darlaston.—October 18th. Construction and recon- 
struction of 8 miles of tramways between Wolverbampton and 
Darlaston, for the British Electric Traction Company, Limited, on 
behalf of the Wolverhampton District Electric Tramways, Limited. 
The electrica] equipment of the tramways not included. Chief 
Engineer, Donington House, Norfolk Street, W.C. 


Dudley.—October 25th. Pipework for electricity works. 
See Official Notices October 11th. 


Dundee. — October 18th. The Gas Commissioners want 
tenders for electric motors. Mr. W. H. Tittensor, electrical engi- 


neer. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-Kw alternator and engine. 
London ageuts, Dyer & Dyer, Aldermanbury, E.C. 


Great Western Railway.—October 21st. The directors 
want tenders for a year's stores, including (17) India-rubber goods; 
(18) Telegraph instruments; (19) Telegraph apparatus; (20) Copper 
wire, G. P. wire, &.; (21) Telegraph ironwork and tools; (22) Tele- 
graph drysalteries; (23) Electric light carbons; (24) Electric 
lamps, incandescent ; (51) Telegraph poles and yellow pine. 


Hford.—October 29th. Water-tube boiler, 550-kw. 
high speed steam dynamo, switchboard, &c., for U.D.C. tramways. 
See Official Notices“ October 11th. 


L. C. C.- October 31st. Electric lighting of the Homer- 
ton, West Hampstead, East Greenwich, and Perry- Vale fire stations. 
See “ Official Notices " October 11th. 


Leyton.—October 26th. Multipolar dynamo (450-kw.) 
and a balancer, for the U.D.C. See Official Notices" October 11th. 


Limerick.—October 28th. Cables, arc lamps, Westing- 
house engines, dynamos, boosters, and Dowson gas plant for the 
electric lighting. See “ Official Notices " October 11th. 


Manchester.—Two 6,000-H.r. triple-expansion engines, 
two 3,759-Kw., three-phase alternators, 48 motor-generators for 
Stuart Street generating station, aud sub-stations. See Official 
Notices " October 11th. 

Coal 


Newport (Mon.). — October 21st. handling 
winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car. repair shop equipment, and steel 
chimney shaft for the tramways and power supply undertaking. 
See “ Official Notices " Sentember 20th. 


Oldham.—November 5th. Cables, joint boxes, motor 
booster, motor-generators, switchgear, &c., for the electricity works. 
See “ Official Notices” to-day. 

Rochdale, —Noveiber 8th. Boilers, economisers, stokers, 
condensers, &c., for the electricity works. See ''Official Notices” 
to-day. 

Sardinia.— Electric ligbt and power for ull the mines in 
Sardinia. Contractors wishing to supply the necessary material 
should place themselves in communication with Mr. G. Merlo, 
expert of the Mining Association of Sardinia, at Iglesias. 


Spain.—October 28th. The municipal authorities of 
Jaca (province of Huesca) are inviting tenders until the 28th inst. 
for the concession for the electric lighting of the town. Particulars 
may be obtained from, and tenders are to be sent to, El Secretario 
del Ayuntamiento de Jaca (Huesca). 


Spain.— November 4th. Tenders are being invited until 
November 4th by the municipal authorities of Burgo de Osma 
(province of Soria) for the concession for the electric lighting of 
the town during a period of five years. Tenders are to be sent to 
El Secretario del Ayuntamiento de Burgo de Osma (Soria), whence 
particulars may be obtained. 


South Laneashire,—November 4th. High and low 
tension cables, stoneware pipes, &c., for the South Lancashire 
tel Traction and Power Company. 

a y. P 


See “Official Notices ” 


Stourbridge.—October 18th. Construction of 24 miles 
of tramways at Stourbridge, for the British Electric Traction Com- 
pany, Limited. Electrical equipment not included. Specification, 
&c., £5. Chief engineer of the company, Donington House, W. C. 

Swindon. November 12th. Boilers, cooling tower, 10- 
ton crane and other plant for electricity works. See ' Official 
Notices" October 11th. 

Woolwich,—The U. D. C. is about to issue advertisements 
for sundry electrical instruments required on the completion of the 
electric lighting works. 


CLOSED. 


Abersychan (Mon.).— The U.D.C. have accepted the 
tender of Messrs. Edwards & Armstrong to provide for tho public 
lighting of Carnarvon by electricity. 


Bangor.—The City Council has accepted the following 


tenders :— 
J. Watkin Jones, concrete work  .. xr £88 10 0 
Babcock & Wilcox, Limited, steam pipes.. 82 13 6 
Meldrum Bros., induced draught plant 84 00 
Dorman & Smith, extension of switchboard 98 10 0 


Batley.—The Electric Traction Committee has recom- 
mended the T.C. to let the contract for the laying of the permanent 
way for the new electric tramways to Messrs. F. Graham Bros., of 
Huddersfield, for £30,000. 


Erith.—The U.D.C. has adopted an E. C. C. alternator, 


driven by a Parsons engine, for its electricity scheme. 


Germany.—Herr C. Pippig, of Leipzig Gohlis, submitted 
the lowest tender to the Prussian State Railway authorities at 
Coblence for tbe supply and erection of six electric luggage lifts. 


Hebburn-on-Tyne. — Messrs. Warren, Beattie & Co., 
electric power engineers, of Middlesbro', have secured the contract 
for the supply and erection of the whole of the motors and cabling 
in connection with the electric power iustallation about to be put 
down by Messrs. R. Stephenson & Co., Limited, at their shipyard at 
Hebburn-on-Tyne. This comprises 39 motors varying in power 
from 6 to 50 E. P., the main switchboard, distribution boards, and all 
the cabling in connection therewith. Messrs. Warren, Beattie & Co. 
have also secured the order for the lighting of the shipyard, 
various shops and offices. The lighting iustallation comprises 68 
arc lamps of 2,000 c P. each, and over 550 incandescent lamps. 


Heckmondwike.—The U.D.C. has accepted the offer of 
Messrs. J. H. Taylor & Co., Huddersfield, to wire consumers’ 
premises on the extended payment system. It was agreed to aiter 
the Council's regulations so as to provide an alternative charge of 
23d. per unit for energy used for motive purposes. With regard to 
Messrs. Taylor's offer, it was stated that payment would be allowed 
to extend over three years, interest to be charged at the rate of 5 
per cent.,; people wishing to pay off sooner would be permitted to 
do so. 


Huddersfield.—The Corporation, on 16th inst., accepted 
the tender of the Telegraph Manufacturing Company for electric 
lighting cable at £67 11s. 6d., and at 7s. 6d. per Ib. for I. R. strip. 


II ford.— The Council has given a contract to Messrs, 
Macartney, McElroy, for the track and permanent way for the tram- 
way. The cost of the contract is £66,000, and the work has to be 
completed in nine months. 

Rirkealdy.— The T. C. has accepted the tender of 


Messrs. Henley's Telegraph Works, London, for mains and feeders, 
amounting to £11,239; also Messrs. Crompton & Co.'s offer for arc 


lamps, £546 68. 

Manchester.—The City Council has awarded the 
contract for concrete foundations and two chimneys at the Stuart 
Street electricity works to Messrs. C. H. Normanton & Sons, of 
Manchester, at £6,459. 


Poplar.—The Council has accepted the following 
tenders :— 
Messrs. Babcock & Wilcox, boilers and condensing 
plant "T - Vs xs s és T .. £8,485 
B.I.W. Company, cables, &c. .. "e ; 10,522 


Willesden.— Last June the Metropolitan Electric Supply 
Company, Limited, advertised for tenders for the supply of two 
3,000-kw. two-phase steam generators; these machines were 
required as extensions ‘to the Willesden power-station of the 
company, which is at present equipped with five Westinghouse two- 
phase steam generators of 1,500-Kw. each, generating current at 
500 volts per phase and 60 cycles. A bid for this work was made 
by over 40 firms having works all over the world; and the success- 
ful tender was that of Messrs. Witting Brothers, Electrical Engi- 
neers and Contractors, Limited, who have taken the order for both 
plants with Sulzer engiues and Kolben generators. The first plant 
is to be delivered and running by next July, and the second in the 
following year. Each will be capable of generating 3,500 kw. at a 
speed of 75 revolutions per minute. A noteworthy feature is that 
the alternators will generate current at 11,000 volts per phase 
directly in their own armatures ; they will have to work in parallel 
with the Westinghouse machines, the pressure of these being raised 
by means of transformers. 


(Continued on pare 639.) 
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WALTHAMSTOW ELECTRICITY WORKS. 


THE electricity works of the Walthamstow Urban District 
Council were formally opened on September 20th. Coun- 
cillor J. R. Friend, the chairman of the Electric Lighting 
Committee, who presided, gave a short history of the under- 
taking, in the course of which he mentioned that it was the 
first large central station in this country to be equipped 
with generators direct coupled to vertical gas engines. Mr. 
James Enright, the consulting engineer to the Council, 
then proceeded to explain the working and uses of 
the machinery and apparatus in the station. 

Votes of thanks to the chairman of the Council, the 
chairman of the Electric Lighting Committee, the consult- 
ing engineer, and the contractors having been carried, a 
move was made to the machinery ball, where Mrs. Friend, 
the wife of the chairman of the Electric Lighting Com- 
mittee, switched on the light by means of a silver switch 
presented by the contractors. 

Messrs. Frank Suter & Co., Limited, were responsible for 
carrying out the contract for the whole of the plant, which at 
present consists of two Dowson gas producers, three gene- 
rating sets, balancer, three boosters, and two batteries, 
together with the main switchboard and all subsidiary 
machinery. 

Duildings.-—The works are conveniently situated on a site 
adjoining Hoe Street station, G. E. R. The buildings were 
erected by the Council's own workmen, from designs by Mr. 
Enright. "The main building contains the engine room, 
123 ft. long x 46 ft. wide, adjoining which is the battery 
room, 73 ft. long x 20 ft. wide, repair shop, stores, &c. 
The gas house and coal shed form a separate building adjoin- 
ing the engine room. On the first floor are the engineer’s 
offices, meter and testing room, drawing office, and com- 
mittee room. 

Gas Plant—The engines are driven by Dowson gas, 
which is a cheap fuel gas made by passing superheated 
steam, mixed with air, through red-hot fuel in vertical gas 
generators. The gas is made as quickly as it can be con- 
` sumed; but to ensure a steady pressure, and to cover any 
fluctuations in the rate of production, it is passed into a gas- 
holder before it goes to the engines. The gas plant consists 
of two Dowson gas generators, each capable of serving a 
maximum of 250 ;. H.P. Each generator has a set of cooling 
pipes, a hydraulic box, two coke scrubbers, a washer, and a 
sawdust scrubber. Both sets can be worked together or 
separately, as may be required. There is also a special con- 
trivance, by means of which the rate of producing the gas 
is regulated automatically by the rise and fall of the gas- 
holder, to suit the varying rate of consumption. 

By this method of working, the cost of the gas, irftluding 
fuel, wages and the usual repairs, is about 24d. per 1,000 cubic 
feet. It is, however, necessary, to use about four times the 
quantity of this gas, as compared with ordinary town gas, 
to obtain the same engine power, so that the equivalent of 
1,000 cubic feet of town gas costs about 10d., whereas the 
town gas at Walthamstow costs 38. 10d. per 1,000 ft. 

Another interesting comparison is the fact that with 
Dowson gas the actual fuel consumption of the engine is 
only about 1 lb. per B.H.P. per hour; whereas a non-con- 
densing steam engine of the same power and of the best 
up-to-date design requires from 24 to 3 lbs. of fuel per 
B. H.P. per hour. In addition to the low fuel consumption 
per H.P., when the plant is working, it is much more 
economical than a steam plant during the stand-by hours. 
The low cost of repairs is also a special feature of the 
Dowson gas plant: it is much less than the repairs and 
cleaning of steam boilers of the same power. There are 
over 60,000 H. p. actually working by Dowson gas, so that 
it has been thoroughly tried. 

Gas Engines.—' The main power installation consists of 
three gas engines direct-coupled to Helios“ multipolar 
generators; the gas engines are of the Westinghouse three- 
cylinder vertical type, fed with producer gas. They are 


each of 110 B.H.P. capacity, and are of the type which has. 


acquired, during the comparatively short time it has been on 
the market, a considerable popularity. The engine has 
three single-acting cylinders working on the four-cycle prin- 


e 


ciple, that is, each piston receives one impulse every other revo- 
lution. The pistons being connected to cranks on the main 
shaft set at angles of 120? with each other, the main shaft 
receives one propelling impulse every two-thirds of a revolu- 
tion. A mixing chamber forms a part of the engine, and 
in this the gas and air supplied are mixed in the correct 
proportions for giving the maximum effect to be secured 
from the quality of gas available. Valves with definite and 
convenient hand adjustments are placed at the gas and air 
admissions to the chamber for this purpose.  À valve 
hetween the mixing chamber and the admission valves of 
the cylinders regulates the supply of this mixture to 
the engine; this valve is controlled by a sensitive governor 
of the fly-ball type. The governing arrangement ensures the 
Maximum number of impulses to the engine, no matter 
what the load, giving a speed regulation within 2 per cent. 
for all changes of load. 

It is claimed that this principle of governing 
ensures a great economy of fuel, the amount of gas used 
being, as nearly as possible, directly proportional to the 
engine load. Another point to be remembered is that by 
this principle a practically noiseless exhaust is secured, a 
matter which is frequently of great importance. This is so 
in the case under notice, where the central station at 
Walthamstow is surrounded by residential buildings. 
Vibration also is practically absent. The cylinders are water- 
jacketed, the water being used over and over again, with 
very little loss, passing from the cylinders through a com- 
pact vertical cooling tower. The water circulation is 
maintained by centrifugal pumps direct coupled to “ Helios” 
electric motors; these pumps are in duplicate to ensure 
reliability in working. 

The engines are started by compressed air supplied either 
by an electrically-driven air compressor, or by other com- 
pressors driven by the engines. The starting system is 80 
arranged that one man can easily start any engine by 
operating a valve, the time required being even less than for 
a steam engine of equal size. "The explosive mixture in the 
cylinders is ignited by an electric spark, the current for this 
purpose being supplied either by small sparking dynamos 
direct coupled to motors, or by primary batteries. These 
circuits are arranged so that should one fail the other is 
automatically brought into action. 

Dynamos.—The dynamos, as before mentioned, are direct 
coupled to the engines, on a combined bedplate, and are of 
the well-known * Helios" multipolar type supplied by 
Messrs. Frank Suter & Co., Limited. "These machines are 
shunt wound, and are rated to give 150 amperes at voltages 
ranging between 460 and 560, and at a speed of 260 r.p.m., 
the regulation being entirely effected by altering the shunt 
resistances, 

The circular magnet frame is of very substantial build, as 
can be seen from our view, and is divided horizontally into 
two parts. The two halves of the framework are carefully 
machined and bolted together, so that the top half can easily 
be removed for the inspection of the armature and other 
parts. 

The magnet poles are of soft steel of the highest per- 
meability, and are bolted to the cast-iron magnet frame, 
being set in position by a feather on the pole-piece which 
slides into a groove in the magnet frame. The pole shoes 
are accurately bored out when in position. 

The field coils are machine-wound on well insulated 
formers, which are held rigidly on the poles by the pole shoes. 
The windings consist of the best cotton-covered wire of 
100 per cent. conductivity. 

The armature is of the slotted drum type. The core is 
built up of very thin punched discs of the best Swedish 
charcoal iron, mounted on a’ strong cast-iron spider, which 
is securely keyed to the shaft. Each disc is slotted on the 
periphery to receive the windings, then shellacked and 
separated from the next by tissue paper. The slots in the 
core are smaller at the top than at the bottom, the conductors 


being wedged in with insulating material, so as to dispense 


with binding wires. 
The commutator is built up of hard drawn copper 


segments, mounted on a cast-iron core, insulated from the 


latter and from each other by the best clear mica. The 
diameter is exceptionally large, and the segments of ample 
depth to allow for considerable wear. The commutator i5 
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entirely self-contained, and is easily removable after discon- 
necting the windings. 

The brush rocker ring is carried and guided by small 
bracket arms projecting from the magnet frame, so that it 
can be rotated 
round the com- 
mutator by means 
of a hand - wheel 
and worm gear. 
During the running 
of the machine 
no adjustment of 
the brushes is 
necessary,even with 
the widest variation 
of load. 

The brush- 
holders are of very 
simple construction. 
The prism - shaped 
carbon brush is 
held rigidly by the 
holder, and the 
pressure on the 
commutator can be 
varied by means of 
a screw and spring 
provided for the 
purpose. The cur- 
rent is not conveyed 
by the spring, but 
by a special flexible 
conductor. ! — — — 

The bearings are 
cast separately, and 
are provided with 
self- adjusting brasses, which ensure perfect alignment; 
they are fitted with ring-type lubricators. The **brasses" 
are lined with a special quality of white metal, and are 
of ample dimensions, to ensure cool running. 

Balancer and Boos lers. — The balancer set consists of two 
machines of the ** Helios” four-pole type, coupled together 
with a flexible coupling. Each machine has an output of 
20 Kw. at 230 to 250 volts, and is capable of dealing with 
an out-of-balance current of 100 amperes. 

The fields of these two machines are cross-connected with 


* 


— 


.WattHamstow ELECTRIOITY Wok RS. OUTSIDE VIEW, SHOWING 
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opposite sides of the three-wire system, thus reducing the 
hand regulation to a minimum. The balancer machines 
are simultaneously started by a double motor starter, all 
starting resistance being cut out of the armature circuits 


on the machines reaching their full speed. A shunt 


regulator is inserted in each field circuit. 
The two motor boosters are of the same type as the 
balancers, and are coupled in the same manner. Each 


of the generators is 


capable of boosting 
a current of 200 
amperes, or 800 
amperes if necessary, 
from 10 to 130 
volts. These 
boosters are not only 
used for charging 
the batteries, but 
may also be em- 
ployed for boosting 
up or down, . e., 
raising or lowering 
the voltage of any 
one or several of the 
feeders. Shunt 
regulating resist- 
ances are inserted 
in the fields of the 
generators. The 
booster motors 
are driven by cur- 
rent from the bus 
bars at 460—560 
volts, and are con- 
trolled by combined 
starting and regu- 
lating resistances. 


WaLrHAMsTOW ELECTRICITY Works.—THE Dowson Gas PRODUCERS. 


There is also a 
“ milking booster," 
consisting of two 
“ Helios” two-pole machines, rated to give 200 amperes at any 
pressure from 2 to 8 volts. It is to be used for the separate 
charging of “ backward” cells. This booster is regulated 
on the same principles as the above-mentioned sets. 
_All the balancer and booster sets are mounted on iron 
girders sunk into solid concrete foundations. 


Batteries.—There are two Tudor batteries, composed of 


142 cells each. They are 17-plate cells, contained in lead- 


lined wood boxes, and are mounted in two tiers on glass 


insulators. Further insulation is effected by the battery 


WALTHAMSTOW ELECTRICITY Works.— LAYING THE MAINS. 


stands being mounted upon large porcelain oil insulators. 


The capacity of the cells is 720 ampere-hours. 


Travelling Crane.-—A 10-ton overhead traveller, by Messre 
Carrick & Ritchie, having a span of about 46 ft., ind fitted 


F 
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with automatic brake and quick lift for loads less than 1 ton, 
traverses the whole length of the engine room. 

Switchboards.—The main switchboard, made by Messrs. 

Frank Suter & Co., Limited, at their London works, is of white 
marble, in seven panels, together measuring 24 ft. 6 in. long 
x 7 ft. high. It is of the usual three-wire pattern, and is 
arranged for the connection of four dynamos, six feeders, 
two batteries, one balancer, and two boosters. The middle 
wire connections are placed on the centre panel, the middle 
wire being earthed through a recording ammeter, On this 
centre panel all meter switches, &c., in connection with the 
balancing transformer, together with starting and regulating 
switches for the same, are fixed. 

The positive and negative booster and battery apparatus 
are arranged on panels to left and right of the middle panel. 
The actuating handwheels for the battery regulating switches 
on these panels are connected by shafting and mitre wheels 
with the switches, which are fixed in the battery room. These 


with a plug bar in the usual manner, The dynamo and feeder 
bars are placed vertically on the front of the panels, the bus 
bars being fixed horizontally at the back. These are of 
wrought copper, of 1 in. sectional area for the vertical, and 
1} in. for the horizontal bara. From the bars, the feeder 
current passes through fuses, switches and ammeters to the 
network. In addition to the Weston ammeters and Kelvin 
voltmeters, and placed on the bottom of the panels, there 
is one Chamberlain & Hookham ampere-hour meter for each 
dynamo, one for each booster motor, and one reversible 
ampere-hour meter for each battery. There are also two 
registering hot wire voltmeters to register the voltage at the 
feeding points, and one for the station mounted on the 
middle panel. 

The connections at the back of the board are made of 
bare copper rods, coloured blue or red according to their 
polarity. The arrangement of placing the battery regulat- 
ing switches in the accumulator room obviated the necessity 


WaLTHAMSTOW ELECTRICITY WORKS.—VIEW OF 


ENGINE Room, SHOWING WESTINGHOUSE Gas ENGINES Direct COUPLED 


TO HELIOS GENERATORS. 


handwheels are geared to indicators placed at the back of the 
board in such a manner, that numbers corresponding with 
the position of the switches appear at small holes above the 
handwheels. The battery regulating switches are of Messrs. 
Suter’s parallel type, of 33 contacts, which, with bus bars, are 
mounted on white marble, and being in the battery room, 
are protected from acid fumes by glass-fronted and airtight 
wooden cases. Theinstrumentsand apparatusin connection with 
the dynamos and feeders occupy the four outermost panels, the 
positive side being to the left, and the negative to the right 
of the centre panels. A “Helios” automatic minimum 
cut-out is in circuit with each dynamo, and these cut-outs 
are interlocked with shunt switches, which, when the main 
circuit is opened, close the field through a non-inductive 
resistance. Fuses are inserted on both poles of the dynamos. 
These fuses (and all others on the board) are of the ** Helios" 
high voltage cartridge pattern, so that in the event of a 
fuse melting, a spare cartridge can be immediately sub- 
stituted. Each dynamo is connected through an ammeter 


of bringing 66 cables from the regulating cells to the switch- 
board. The result of this is that there are no straggling 
cables interfering with access to the back of the board, as 18 
the case in so many central stations. 

There is also a station-lighting and power-distribution 
board, consisting of three panels of white marble, with the 
necessary switches, ammeters, fuses, &c. From this board 
are controlled the different motors coupled to pumps, air 
compressors, igniters, and other apparatus. 

Street Lighting and Cables. — From the generating station 
five concentric feeders proceed to feeding points, from which 
the current is distributed on the three-wire system at a 
pressure of 460 volts between the two outers. The middle 
wires are all joined up and connected to two middle wire 
feeders, which run back to the generating station, where they 
are put to earth. Consumers’ terminals are connected to the 
middle wire and one of the outers, so that the voltage 
between lamp terminals is 230. All the cables are laid on 
the solid system in vitrified earthenware troughs, 18 in. long ; 
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64 Tee and 4-way link disconnecting boxes have been laid 
in brick pits, and protected by Henley’s patent ventilating 
frames and covers. Over 200 boxes have been laid for the 


WALTHAMSTOW ELECTRICITY WoRKS.— VIEW OF SWITCHBOARD AND BOOST ERS. 


connecting of arc and 
incandescent lamps. The 
whole of the under- 
ground work has been 
carried out for Messrs. 
Henley under the super- 
vision of Mr. D. 8. 
Strong, whose design of 
box has been used 
throughout. 

At present the 
principal streets are 
lighted by 63 arc lamps 
of 1,400 C. P. each, run 
in series of nine across 
the two outers of the 
three-wire network. On 
each arc lamp column 
arealso two incandescent 
lamps placed in series 
with the outers. Both 
arc and incandescent 
lamps are controlled by 
Switches placed in the 
base of one end column 
of a series, so that on 
switching out the arc 
lamps the incandescent 
lamps are automatically 
switched in, an inde- 
pendent switch wire for 
the latter being run to 
the column for that 
purpose, In the less 
important thoroughfares 
the existing gas 


Fic. 1.—A HALL OR 
VESTIBULE LIGHT 
IN PoLISHED BRASS. 


Fic. 2.—A DINING OR DRAWING Room 
PENDANT, RICHLY GILT AND CHASED 
ORMOLU Brass WORBK. | 


standards have been converted for incandescent electric 
lights, which are so arranged that they may be switched on 
or off from central positions. 


The arc lamps and pillars were 
supplied and fixed by Messrs. 
Oliver & Co., Limited; Messrs. 
W. T. Henley and Co., Limited, being 
the contractors for the underground 
mains, conduits, &c. 

The Urban District Council may be 
congratulated on the fact that although 
the station has only been open three 
weeks, no less than the equivalent of 
5,000 8-c.p. lamps is connected, and 
applications have been received for an 
additional 7,000 lamps. There is also 
a fair demand for current for power 
purposes. Extensions and additions 
to the plant are therefore necessary, 
and we understand that the Council 
has already placed an order for a fourth 
generating set with Messrs. Suter & Co. 


ELECTRIC LIGHT FITTINGS. 
THE G.E.C. 880 00 


IN the capacity of chroniclers of the de- 
velopment of electric supply, it falls to our 
lot every week or two to report that this, 
that, and the other town has added 80 
many hundreds of new consumers to its 
clientéle, so many thousands to its lamps 
alight, and so many tens or hundreds of 
thousands of units to the energy supplied 
during the past year. These figures are 
becoming so usual to all of us that unless 
specially in search of statistics we pass 
them over with a nod and a casual remark 
to the effect that the headway made is little 
more than was to be expected — no better 
than it ought to be. That, of course, is 
when we look at the matter from a lighting 
supply point of view. But let us take 


FiG. 3.—A REVERSIBLE 
FITTING For HOSPITAL 
WARDS. 
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another stand and look at the matter therefrom. What a great 
deal this development all means to the numerous industries 
which are devoted to the manufacture of boilers, engines, generators, 
switchboards, &c., and other station plant equipment extensions 
which the increased demand for electrical energy necessitates. The 
engineer who throws his whole heart and soul into energetically 
pushing the supply of electricity, not only benefits his locality or 
his company, bringing credit to himself meanwhile, bat he is 
helping forward our national manufacturing industries, benefiting 
masters and men in a very real and practical way. 


meeting the wishes and satisfying the tastes of the intendin 
without making special designs. 

Tastes in fittings change with the times, as do most things, and 
something new is always wanted. We have recently had an oppor- 
tunity of inspecting the arrangement of several electric fittings 
departments in London, and some notes regarding certain cases 
have already appeared in these columns. The latest of such to 
claim our attention was at the Queen Victoria Street establishment 
of the General Electric Company (1900), Limited. We ought first to 
mention that the company’s fixture works as they now stand 


g user 


Sometimes when the —leaving out of con- 
development of these Fic. 4. Fig. 5. Fia. 6. sideration, of course, 
stations isin mind we ö | 


are apt to disregard 
the amount of capital 
that is being expended 
every year in the fit- 
ting up of private 
residences and public 
buildings. The 
amount of material 
employed and the 
labour of fitters and 
wiremen involved, are 
not by any means neg- 
ligible quantities, for 
those who specialise 
in these sections of 
electrical industry 
find themselves over- 
whelmed with business 
at times, although, 
unfortunately, we 
havefrequently had to 
refer to thetendency 
to price cutting by 
those anxiousto gecure 
a footing. The manu- 
facturer of wires and 
of a thousand acces- 
sories, as a rule, is also 
finding a ready market, 
but there is one class 
of work to which it is 
our wish to draw 


the new factories 
which are building 
for electrical ma- 
chinery manufacture 
— employ 400 hands 
continuously and ex- 
clusively upon the 
many different classes 
of work entailed in 
the manufacture of 
electric light fittings. 
It is only in cases of 
special emergencies 
that designing is done 
there, a room being 
set apart on the top 
floor (to procure the 
best lighting effect) of 
the G. E. C. London 
offices expressly for 
that purpose under 
the competent super- 
vision of their 
artist. Under the very 
courteous pilotage of 
one of the directors 
of the company, we 
were afforded an 
opportunity of in- 
vestigating the ins 
and outs of the organi- 
sation, and method of 
operating the depart- 


especial attention in Fia. 7. Fic. 8. Fia. 9. ment. p morn- 
this article, and that ER, erp p gs : pd ing's post brings a 
$ ; Fig. 4: Black Iron Bracket for outside lighting. Fig. 5: W.I. Street Lantern with watertight switch. number ofapplications 
is the design, manu- pig. 6: Polished brass bracket (one light). Fig. 7: Au effective three-light bracket. Fig. 81 A con- Lapp à 
facture, and sale of venient standard. Fig. 9: A simple pale lacquered brass bracket. for designs to 


electric light fittings. 


No sooner does the G. E. C. ELECTRIC LriamT FITTINGS. 


network of supply 

mains reach the vicinity of public buildings, churches, or large 
residences of any consequence, than the officials of these respective 
places get to work to have the buildings electrically lighted and 
fittings, as artistic and ornamental as the circumstances and the 
purse permit, are selected. For theatres and for country mansions it 
is often considered best to put down an isolated generating plant, but 
the demand for fittings is not interfered with by such considerations 
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Fic. 10. —A5N ELEGANT 5-LIGHT Fic. 11.—AN ARTISTIC WINDOW FITTING IN 
ELECTROLIER, PoLISHED Brass. 


submitted of fittings 
suitable for  tbis 
church, that country 
mansion, a synagogue, town hall, corporation public lighting, 
tramway and railway car fixtures, &c., &c. It is a vague order, 
but the designer soon gets to work. Be it a church, something 
severe or austere in outline, must be produced; be it 
a theatre, something free and elaborate, even rollicking 
in style; for a council chamber, sometimes sombre, 
sometimes gay and festive, a happy medium between 


Fia. 12.—3-Ligur ELBCTROLIER. 


G. E. C. ELECTRIC Lieut FITTINGS. 


as these. The fittings manufacturer has a hand in every installation 
that is carried out. 

In spite, however, of the fact that electric lighting is now 80 
advanced, and that many thousands of new designs have been 
brought out during the past 10 years or so, there is frequently a 
difficulty, even with so many stock designs from which to select, in 


the church and theatre designs must be the controlling prin- 
ciple; for a mansion something rich, elaborate, and handsome 
for drawing rooms, plainer, yet pleasing, for dining rooms or billisrd 
tables, ard so on in the same way for all other buildings in which the 
electric light fitting has a place. Nothing must be done to hinder 
the best illuminating effect being obtained. These and many otber 
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similar considerations have to be for ever ready within the 
designer's mind for use when drawing out some new work of art. 
Nowadays the G. E. C. are getting away from the indefinite, the 
involved, and leaf work is giving place to a clearer outline in 
character and design. The new catalogue which they have just 
issued for drawing the attention of architects, electricians, &c., to 
the new designs shows this very plainly. The new series of designs 
are a distinct departure from the general thing. Eccentric quaint- 
ness has been avoided, and also wild extravagance and eccentricity, 
the result being a series of inexpensive, simple, dignified and artistic 
designs. The range of prices in the book is froma simple 4s. bracket 
toa handsome £80 eiectrolier. It is calculated that the new line will 
never clash with any future changes that may come over decorative 


. In the course of our round of the showrooms, some of which are 
fitted up as dark rooms for inspection of the more expensive lines 
under electrical illumination during the hours of daylight, we were 
led to form the opinion that few, if any, other showrooms of the 
kind in London were so large, so commanding, or so beautifully 
and conveniently arranged. The varieties of brackets, electroliers, 
lamp standards, pendants, &c., include specimens finished in polished 
brass or copper, natural bronze, oxydised silver, and hammered 
iron, either black, or artistically finished in armoured steel. These 
finishes are sometimes combined with brass or with copper, bright 
or dull, just as design or taste requires. We give a few selected 
specimens of illustrations from the “ Fixtures ” catalogue. The 
G.E.C. also have showrooms for exhibiting their fittings designs 
at Glasgow, Newcastle, Manchester, Birmingham, Cardiff and 


The company do a good deal of public lighting work, 
and amongst recent contracts for street lighting installation 
work, arc lamps and posts, &c. may be mentioned Rathmines, 
Pembroke, Queenstown, Hornsey, Fulham, &c. We illustrate a 
very neat, compact, and most serviceable fitting for incandescent 
street lighting. It will appeal to Town and Urban District 
Councils, where conversion from gas to incandescent street lighting 
may be contemplated. The design has been produced to allow 
everything necessary to be done with the minimum of trouble, and 
the maximum saving of time. The hood and reflector of the lantern 
have the incandescent lamps securely attached to them, and are hinged 
in such a manner, that the whole of the upper part of the fitting 
can be swung back to allow facility for cleaning and changiny the 
lamps; furthermore, to render this matter easier still, and less 
dangerous, the ring in which the well glass is held is pivotted in 
such & manner, that an employé, standing on a ladder, instead of 
having to reach over the well glass to clean it, is enabled to cant it 
in such a position that he can clean the glass in one-half the time 
necessary in the designs of other incandescent street fittings. The 
company are at present engaged upon several large installations of 
these fittings. 
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CONTRACTS CLOSED. 


(Continued from page 633.) 


Exeter.—The City Council, at a special meeting on 
Monday, considered tenders for equipping the new electric light 
and power station about to be erected by the Corporation at the 
Basin, adjoining the end of the ship canal. The specifications were 
by the Council’s electrical engineer, Mr. H. D. Munro, and tenders were 
invited. Over & hundred tenders were received, and the E. L. Com- 
mittee asked the President of the Institution of Electrical Engineersto 
submit the names of three persons competent to advise the Council ; 
but that gentleman having replied that he was forbidden hy the 
rules of the Institntion to comply with the request, the Committee 
selected Mr. Robert Hammond, and submitted the tenders, electrical 
engineer's scheme, and alternative plans to him. Mr. Hammond, 
in his report, recommended the adoption of the two-phase system in 
place of the single-phase now in use, and for Sec. C. favoured the 
tender of Mesars. C. A. Parsons & Co., for turbine plant, for £11,685 
(two 500- w., one 200-Kw., and one 100-kw.). The summary of Mr. 
Hammond's analy sis showed: 

(A) Recommended tenders under sectional headings. 
Section à Babcock & Wilcox, Limited 


$ C, C. A. Parsons & Co. " 


0 

0 
is 0 
» D, 8. Z. de Ferranti, Limited P i 1,424 15 0 
10 F. Babcock & Wilcox, Limited .. 83 8.519 0 9 
0 


(B) If whole job given to the British Westinghouse Electric and 
Manufacturing Company, Limited. 


Sections A to F, British Westinghouse Company £28,989 0 0 
(C) If Sections C and D only given to British Westinghouse Company, Limited. 
Section A, Babcock & Wilcox, Limited 


" 5 British Westinghouse company 
, 

„ E, Babcock & Wilcox, Limited. 

27 ’ ”» » — 


427,956 7 


Mr. Hammond, in a supplemental report, said he did not share 
the opinion of those who deemed it worth while paying some one con- 
tractor a matter of £2,000 for taking the responsibility of the whole 
job. The best policy was to keep the £2,000 in hand, and spend a 
portion of it in seeing that in every detail the high-class plant ten- 


dered for was obtained. He concluded by urging the Council to 
consider whether or not it was advisable to substitute low pressure 
generating and feeding for the existing high pressure transformer 
system, as the present would be their last opportunity of making the 
change. For himself he did not express an opinion. l 

The Electric Lighting Committee recommended to the Council 
that the contract for equipment of the station be ‘placed in the 
hands of one firm; that the two-phase system be adopted (as 
advised by the city electrical engineer, Mr. H. D. Munro); and that, 
subject to the consent of the Local Government Board being 
obtained to the raising of the money by loan, the complete tender 
of the British Westinghouse Company of £28,989, with an addition 
of £718 for larger boilers (£29,707 in all) be accepted. 

To the motion for the adoption of the Committee's report, 
Councillor Munro moved an amendment that the offer of Messrs, 
Parsons for £27,981 2s., be accepted, the mover pointing to the 
increasing number of turbine engines now being used for electric 
lighting purposes, and expressing the belief that, Exeter would save 
£500 a year by the adoption of that type. 

After more than three hours' discussion the meeting was adjourned 
for a fortnight. 


Middlesbrough.—The Council last week accepted the 
following tenders :— 


Askham Bros. & Wilson, Limited, mechanical coaling apparatus .. £791 
A. J. Cooke, engine foundation, boiler setting and flues ; . . 243 
Nalder Bros. & Thompson, Limited, extension of switchboard ` ©. — 


The L. G. B. has sanctioned the additional loan of £34,100 required 
for electricity supply purposes. 


Southwark.—The E.L. Committee has recommended 
the acceptance of tenders as follows :— 


B. T.H. Company, meters, boards, &c. T "P ee £115 
T. & T. Vicars, mechanical stoker  .. A ir - 205 


Wolverhampton.—The T.C. has accepted the tender 
of Messrs. Thomas Parker, Limited, for the supply of a reversible 
booster (£340.) x 


FORTHCOMING EVENTS. 


Friday, October 25th.—At 5 p.m. Physical Society ; meeting at 
the rooms of the Chemical Society, Burlington House. 
Paper "On the Variation with Temperature of the 
Thermo-electromotive Force and of the Electric 
Resistance of Nickel, Iron and Copper, between the 
Temperatures of —200° and +1,050°,” by Mr. E. P. 
Harrison. 

At 8 p.m. Institution of Junior Engineers; annual 
general meeting at the Westminster Palace Hotel, for 
the presentation of the report of the Council and 
election of officers for twenty-first session. 


NOTES. 


Yorkshire College Engineering Society.—The first 
meetiug of the sixteenth session was held on Monday, when 
Prof. J. Goodman delivered his presidential address, the text 
being “ The Lifeand Work of John Ericsson." The syllabus 
foreshadows the following arrangements :— 


Monday, Oatober 28th.—'' The Wigzell-Balanced Engine," by 


Mr. R. J. Isaacson. ` 
Monday, November 1ith.—“ Steam,” by Mr. H. Ade Clark, 


A.R.C.Sc., London. ae 
Monday, November 25th.—' Development and Utilisation of 


Electric Power for Traction,” by Mr. L. Wilson. „ 
Monday, January 13th, 1902.— The de Laval Steam Turbine, 


by Mr. Konrad Andersson. , I 
"Monday, March 10th, 1902.—“ Wireless Telegraphy," by Mr. 


G. D. A. Parr, M.I.E.E. 


Marriages.—On Saturday last, 12th inst., at St. Peter's, 
Limpsfield, Mr. Rollo Appleyard, A.M.Inst.C.E., son of 
S. Appleyard, Esq., of Herne Hill, was married to Miss 
Mabel Laming, daughter of the late Worthington Evans, 
Esq., of 47, York Terrace, N.W. The Review cordially 
wishes Mr. and Mrs. Appleyard every happiness in their 

ied life. 
E October 2nd Mr. Frank Thomas (a partner in the 
firm of Mr. Bertram Thomas, Cornbrook Telegraph Works, 
Manchester), was married to Alice, daughter of Mr. Thomas 


Tyrer, of Forest Gate. 


r 
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A Lesson in English Grammar, — With becoming ' 


diffidence we presume to defend ourselves from the strictures 
of a contemporary, which asks us to explain “how anyone 
could be deprived of that which he had not yet obtained." 
May we humbly suggest that the electrical Dr. Syntax 
should add to his school books the Imperial dictionary, 
and study the following definition of deprive, viz., ** to 
hinder from possessing or enjoying; to debar Now, who 
is entitled to wear the fool’s cap ? 


Personal,—Mr. Gibb, the managing director of the North 
Eastern Railway, is at present on a visit to America study- 
ing electrical traction, with a view to considering the ques- 
tion as to how far it could be utilised to improve the present 
train service. : 

Mr. Herbert de Grave, electrical clerk of works to the 
West Riding Asylums Committee, has resigned his position. 

Mr. G. F. Preston, who was for several years a provincial 
superintendent of the National Tclephone Company, has 
been appointed general manager of the London Post Office 
telephone service. Mr. A. M. Ogilvy, formerly the private 
secretary Lo the Postmaster-General, has been appointed the 
head of the telephone department. 

The Newcastle ‘Tramways Committee has appointed as 
manager of the new electric service Mr. A. E. Le Rossignol, 
at a salary of £750 a year. Mr. Rossignol was the resident 
engineer, and received the appointment out of 86 applicants. 

The Postinaster-Gencral bas appointed Mr. J. W. Woods, 
superintending engineer of the South Midland District, and 
Mr. F. Harrison, assistant superintending engineer, London, 
to be superintending engineers, London, and Mr. G. W. 
Hook, assistant superintending engineer, London, to be 
superintending engineer of the South Midland district. 

Mr. W. R. Wright, the Bootle Corporation electrical 
engineer, has secured an appointment at Wellington, N. A., 
at £1,250 per annum. There have been 50 applications for 
the post he vacates at Bootle, the salary being £350. 

Mr. M. Cochran, the electrical engineer and gas inspector 
to the Colombo Municipal Council, has retired. The 
Council is ascertaining from the (iovernment through the 
Crown agents whether they can secure for the Council (a) 
the services of an officer competent to undertake the com- 
bined duties of electrical and gas adviser and city analyst, 
at a salary not exceeding R6,000, rising by biennial incre- 
ments of R500 to R8,000, together with horse allowance of 
R480, and leave and pension in accordance with the rules 
of the Government service, or, failing this, (^) the services 
of an officer competent to undertake the combined duties 
of electrical and gas adviser only, on a salary not exceeding 
R4,500, rising by biennial increments of R500 to R7,500, 
with horse allowance, leave, and pension as above. 

Mr. Walter Vaux, the manager of the Bradford Tram- 
ways and Omnibus Company, Limited, and Mrs, Vaux, have 
been presented with several pieces of silver and porcelain 
ware by the staff and company in recognition of the services 
which Mr. Vaux has rendered to the company during a con- 
nection with it extending over 19 years. The directors of 
the company also entertained Mr. Vaux to dinner prior to 
his leaving to take up his new post of manager of the South 
Lancashire Electric Tramways. 

Mr. Isaac F. Cutler, who for over 10 years has been 
manager of the St. Helens and District Tramways Company, 

has resigned that position. 

Dr. C. C. Garrard, having left the service of the Nernst 
Electric Light, Limited, has joined the staff of Messrs. 
Ferranti, Limited, of Hollinwood, as electro-chemist. 

Mr. Crawford, of Dundee, has been appointed shift 
engineer at the Blackburn electricity works, and Mr. 
Watkins, of Newport, as switchboard attendant. 

At the Wimbledon U.D. Council officcs last Saturday 
evening Mr. 8. C. Gibson, the chief assistant engineer at 
the electricity works, was presented with a spirit and 
smoking cabinet by his brother officials on leaving to take 
up the appointment of resident engineer to the Nuneaton 
electricity works. Mr, F. Barnes Spencer, chief electrical 
engineer, made the presentation. Mr. H. Tomlinson Lee, at 
present chief assistant engineer at Wakefield electricity 
works, has been selected out of over 100 applicants to fill 
the post vacated by Mr. Gibson. 


The Blackpool Corporation recently appointed a sub-com- 


mittee to endeavour to get Mr. R. C. Quin to continue as 


borough electrical engineer until March, 1903. After going 
into the matter, it has been arranged for him to leave in 
March next. 

Mr. A. E. Blower has resigned his position as representa- 
tive (for South Coast) of the Edison & Swan United E.L. 
Company, and has joined Mr. Ernest Roberta, of 6, Holborn 
Place, W.C. Messrs. Roberts & Blower have been appointed 


sole agents for South Coast and West of England for the 
Jandus arc lamp. 


Faults in Boiler Brickwork.— A case is cited by the 
American Electrician of a test made to determine the effect 
of a faulty brick seating of a boiler 16 ft. by 5 ft. Settle- 
ment had cracked the brickwork, and the manager, with the 
false economy that so often distinguishes men who cannot 
see the effect of so-called trifles, had long refused to sanction 
repairs. At last a test was arranged, and was carried out 
upon the unrepaired plant, and the same after the repairs had 
been effected. The coal was measured, and the work done was, if 
anything, increased when the repairs had been made, while it 
was found that nearly three tons less coal was consumed, which 
represented over £2. The curious item is that the engineer 
was apparently unable to find a little clay to lute up the 
cracks at trifling expense. It has often been urged in these 
columns that not only should boiler brickwork be kept in 
good repair, but it may with advantage, if not faced with 
glazed bricks, be rendered impervious to air by a good coat 
of paint, or even by tarring it over. "Therecan be no doubt 
that very large volumes of air find their way into boiler 
flues, not merely to the cooling of the boiler, but to the 
detriment of the draught and generally reduced efficiency. 
This leakage is the more certain to occur by reason that 
boiler brickwork is as dry and porous as it is possible for 
heat to make it, and that the mortar joints are often of a 
very crumbling nature. The ordinary man has very hazy 
idcas generally on mechanical or physical subjects, and 
does not realise that air passes freely through porous 
diaphragms ; did he realise the fact, he might be equally 
impervious to the value of the cooling effects of such air. In 
fact, business men, so self-styled, will look calmly upon gross 
wastes of hundreds, or even thousands, annually, and will 
fret their souls away over an extra sixpence wages to à 
good fireman. Indeed, for a couple of shillings a week we 
have known a steam user to let his fireman leave, though the 
man was dealing with no less than 80 tons of coal per week. 
His duty was never afterwards performed with less than two 
men, who, however, justified their employment by burning 


more than their predecessor for the same output of works 
product. | 


The Institution of Electrical Engineers.—We are 
informed that the opening meeting of the session for the 
presentation of premiums and the presidential address 


will be on Thursday, November 21st, instead of on 
November 14th. 


Gas Producer Plant.—In our article on tbe Daniels 
gas plant last weck, we inadvertently said that one ton of 


coal produces about 1,600 cubic feet of gas. "This should 
have been 160,000 cubic fcet. 


Electric Shunting Locomotives.—A 22-ton electric 
shunting locomotive is now employed on the sidings of the 
Lancashire and Yorkshire Railway, near Rochdale. 


Appointments Vacant.— An assistant engineer at £100 
per annum, is wanted for Epsom electricity works; a shift 
engineer is wanted for Bradford electricity works; anda 
superintending engineer for Hammersmith station. 


Appointments,—The Southampton Electricity Com- 
mittee is sending a deputation to Oldham, Halifax, London, 
and Tunbridge Wells to interview Messrs, S. W. Newing- 
ton, H. F. Street, F. Aspinall (City of London Company), 


and Boot, who have been selected from 72 applicants as 


being likely men for the appointment of manager to the 
electricity works. 


a 
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The Working Day in British Shops.— This question 
is discussed by Mr. T. A. Wheatley in Cassier's Magazine. 
He points out the many advantages of a two-break day and 
the better efficiency that is likely to accrue therefrom. 
Thus, the men enter the works or book time twice only per 
day instead of three times. There are fewer figures to add 
up. There are only two periods of restlessness per day 
in place of three; we refer to the time just before the bell 
rings, when even the best of men probably slack off their 
energies, "Then, of course, there is the question of shop 
warmth and light and soon. Everything appears to point 
to the two-break day, and given power to remove a lot of 
railroad directors and put men of intelligence in their place, 
we see no reason why even in London a two-break day 
should not obtain. At present it is out of the question in 
London. The so-called working man would clash with the 
clerical and business element who already find trains over- 
crowded. Further, even granting this were overcome, the 
question of cheap tickets comes in. The workman would 
still have to come early into town and waste his time at the 
public house. As matters now are in London, it would seem 
better for men to come in early if only the employers could 
find a place for them to rest in and have their first meal. We 
know of an instance where the two-break day was attempted, 
but had to be abandoned solely because of the railway question. 
In country shops we see no reason why it should not bea 
success, We are by no means at one with Mr. Wheatley 
that the length of the present day must be maintained. We 
quite believe that it ought to be better utilised, but, we 
believe, had it not been for the output-restricting policy 
of the Amalgamated Society of Engineers and the beer 
habit of so many of its members, the trade of this 
country would probably long ago have justified an eight- 
hours’ day. But between the sleepy employer and the lazy 
worker, the country has been laid open to an invasion of the 
foreigner, and the eight hours’ day has been put off until 
master and man both become aware of their own folly. The 
present long hours of America are bound to be shortened 
when the American worker becomes alive to truths now 
hidden from him. The two-break day, we have been told, 
does not altogether suit American hours, for we believe quite a 
large proportion of the men take food with them into the 
works, and are by no means satisfied to go uufed until the 
mid-day meal. 


The New Tunnel at Niagara.— The Canadian Niagara 
Power Company has awarded Anthony C. Douglass, of 
Niagara Falls, N.Y., the contract for the construction of 
the new power tunnel on the Canadian side of the river at 
Niagara. This tunnel is designed to aid in the develop- 
ment of the immense power of the Horse-shoe Fall. The 
tunnel will begin at a point at the head of Cedar Island and 
extend to the gorge of the lower river a short distance below 
the Horse-shoe Fall, where the water from the turbines to 
be installed in the big new wheel pit will be emptied into 
the river below the falls. In length this new tunnel will be 
about 2,200 ft., and its section will be somewhat larger 
than the section of the tunnel on the New York side, which 
is practically 21 ft. high and 18 ft. wide, the form being 
that of a horse-shoe. The Canadian tunnel will also be 
constructed in this shape, and, like the tunnel on the New 
York side, will be lined with brick throughout. It is 
interesting to compare the length of the Canadian tunnel 


with that of the tunnel on the New York side. As stated 


above, the Canadian tunnel will have a length of but 
2,200 feet, while the tunnel now in use is over 7,000 ft. 
long. The single item of expense represented in this 
tunnel construction, goes to show that the development on 
the Canadian side will be much less in cost than was the 
extensive development on the New York side. For this 
reason the power in Canada will be less costly than the power 
on the American side. However, if it is the company's 
intention, as it probably is, to transmit the product of the 
Canadian turbines to adjoining cities, notably Toronto, the 


length of the necessary transmission line, as compared with 


that to Buffalo, may level up the general expense. The 
shaft necessary for the construction of the tunnel has been 


sunk. It is 185 ft. deep and 10 x 16 ft. in dimensions. 


This shaft is located at the head of Cedar Island, at the 
entrance to the Dufferin group, and it required 34 months 
to sink it. In constructing the new tunnel it is likely that 
work will progress from the face of the cliff as well as from 
the bottom of the shaft, the gangs working towards each 
other. The contract provides for the completion of the 
tunnel by January 1st, 1903, which means that during the 
latter part of 1903 Niagara power will be available on the 
Canadian side in large quantities. The cost of the tunnel 
will be over half a million dollars. 


Manchester Association of Engineers.—The members 
of this Association paid a visit on Saturday afternoon to the 
works of Messrs. Ferranti at Hollinwood, and also to the 
electricity generating station of the Manchester Corpora- 
tion in Dickinson Street. In the evening a paper was read 
by Mr. Charles Day on “ Engines for Driving Dynamos.” 
He said that a few years ago a 500-H. P. engine and dynamo 
was considered large, but to day it was distinctly small, for 
about 30 electricity generating stations in Great Britain 
have engines of 1,000 H.P. and upwards, 

Among the subjects to come before this Association during 
the session are the following :— 


October 26th.—'' American v. English Methods of Conducting 
Engineering Establishments," by Mr. E. Wood, Manchester. 

November 23rd.—'' Electric Welding," by Mr. T. T. Heaton, 
London. 

January 11th, 1902.— President's Inaugural Address, by Mr. H. 
Hodgson. 

February 8th.—'' Applications of Portable Machine Tools,” by 
Mr. J. A. Rowcliffe, Mauchester. 

March 8th.—-Etticiencies of Electric Cranes," by Mr. R. Matthews, 
Manchester. 


The meetings are held in the * Masonic Room," Grand 
Hotel, Aytoun Street, Manchester, at 7 p.m. 


Electro-Pneumatie Signalling.—The North-Eastern 
Railway has given an order to Messrs. McKenzie & Holland 
for an installation of the Westinghouse electro-pneumatic 
system to be erected forthwith at Tyne Dock. Transport 
says that the plant, which is already in hand, will consist of 
two cabins, the larger of which will contain an electro- 
pneumatic locking frame of 71 levers, and the other one of 
35 levers, making a total of 106 levers, It is estimated 
that, if the old style of mechanical locking had been adopted 
for these cabins, about 250 levers would have been required 
to control the points and signals of the yard at Tyne Dock. 


NEW COMPANIES REGISTERED. 


Pioneer Power Company of London, Limited 
(71,496).—This company was registered on October 2nd, with a 
capital of £10,000 in £1 shares, to carry on the business of mannfac- 
turers of and dealers in plant and machinery used in the creation or 
application of any motive power, and in particular compressed and 
heated air, electricity and heated water, and in the application of 
the same to the haulage and propulsion of goods, trucks and pas- 
senger vehicles, to equip, maintain and work by such motive power 
any train or railway or other system of vehicular communieation, - 
aud to carry on the business of tramway, omnibus and light and 
other railway proprietors, locomotive aud trolley builders, manu- 
facturers of accumulator vehicles, carriera of passengers and goods, 
&c. The first subscribers (cach with one share) are:— Grey, 22, 
South Street, Park Lane, W., peer; C. R. Wilson, S. C. M. S., C. P., 
21, Pont Street, S. W.; Kintore, 5, Portman Street, W., peer; C. S. 
Drummond, 39, Victoria Street, S. W., director of public companies; 
C. S. B. Hilton, Donington House, Norfolk Street, W., director of 
public companies ; S. Lings, St. James's Square, Manchester, cotton 
spinner; and H. Phillips, 10, Henrietta Street, Cavendish Square, 
director of public companies. No initial public issue. The num- 
ber of directors is not to be less than three nor more than nine ; the 
subscribers are to appoint the first; qualification, £50; remunera- 


tion as fixed by the company. 


Tramways Constraction Company, Limited (71,547). 
—This company was registered on October 8th, with a capital of 
£1,000 in £1 shares, to carry on the business of contractors for the 
construction and equipment of tramways, light railways, and any 
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roads or ways to be used for traction by electricity, steam, horse, or 
other power, and for the construction and equipment of subways, 
bridges, electric lighting and other works, &c, and to work and 
carry on any tramways or light railways, either as owners or lessces 
or under contract. The first subscribers (each with one share) are: 
A. P. Tabraham, Rosemorran, Kent Gardens, Ealing, W., gentle- 
man; L. Edwardes, Little Roke, Henley, Surrey. gentleman; 
F. H. Morris, 18, Croftdown Road, Highgate Road, N. W., gentle - 
man; H. J. Buttler, 20, Cottage Grove, Bow, E., gentleman; 
A. C. D. Collis, 111, Plashet Road, Upton Park, E., gentleman; 
E. D. Wright, The Nook, Cranbrook Gardens. Ilford, Essex, gentle- 
man; and A. M. Kyd, Normandy House, 71, Cazenove Road, N., 
gentleman. No initial public issue. Registered without articles of 
association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


D. Hulett & Co., Limited (29,463).—The company’s 
annual return was filed on July 31st, when 6,000 shares were taken 
up out of a nominal capital of £35,000 in 7,000 shares of £5 each. 
£5 per share has been called up on 1,900 Shares, resulting in the 
receipt of £9,500; 4,100 shares are considered as fully paid. No 
mortgages or charges. 


SUPPLY STATION ACCOUNTS. 


DuniNo the last year the electricity works of 
Hampstead the Hampstead Metropolitan Borough Council 
Borough Council were considerably extended. The new engine 
Electricity ^ room, one boiler house and chimney were 
Accounts. finished, and another boiler house commenced. 
The result has been that for the first time in 
the history of the undertaking there is ample plant installed to 
meet all requirements. A start has been made in incandescent 
street Jighting, and various improvements have been introduced in 
the existing arc lighting. A departure has also been sanctioned in 
the method of laying the mains, cables laid on the solid system 
being adopted as the standard in lieu of armoured cables laid 
directly in the subsoil. The growth of the undertaking during the 
past year is evidenced by the quarterly returns :— 


Year 1900. quarter. quarter. quarter. quarter. 
Consumers : 1,770 1,864 1,980 2,060 
Lamps connected 110, 658 115,892 121,465 125,892 
Units sold 257,387 268,095 660,417 573,248 

GENERAL STATEMENT. 

1899. 1900. Increase. 
Total capital expenditure . £162,212 £236,544 £74,332 
Number of units sold . 1,418,442 1,759,147 340,705 
Total maximum load in Kw. 1,198 1,506 308 
Number of lamps connected 104,579 125,892 21,313 
Gross revenue... "T .. £30,660 £31,812 £1,152 
Gross expenditure... £14,336 £20,588 £6,202 
Gross profit ..... £16,324 £11,274 — £5,050 
Average price per unit sold ... 498d. 4'lód. X —-:834. 


Hampstead has always been a district in which the revenue per 
lamp has been low. The units sold have slightly increased, and now 
stand at 15 units per annum per lampconnected. The reduction in 
prices charged made in 1898 has caused the revenue to fall from 
5:14d. to 427d. per unit sold to private consumers, and the gross 
revenue from this source has, accordingly, only increased by £632. 
On the whole output the return is now just over 44d. per unit, being 
a reduction of more than #d. 


REVENUE STATEMENT. 
1899. 

Gross. Per unit. 

. £29,429 4'98d. 


1900. 
Gross. Perunit. Inc. 


Sale of energy £30,400 415d. — 83d. 


Meter rent: 1,109 19d. 1,402 19d. 00d. 
Sale of lamps, &c. — — = — PIS 
Sundry fees, &c. 192 »O2d. 10 20d. — 02d. 


Gross revenue .. £30,660 5'19d. 231,812 434d. —'85d. 


For last year the works costs come out at over 23d. per unit 
against 2d. in the preceding year. Most of this is accounted for by 
the coal bill, which took £4,095 more, and the rest is principally 
distribution charges; 8,606 tons of coal were consumed, costing 
£11,300, whereas in 1899 the quantity was 6,949 tons, absorbing 
£7,335. Wages are always greater when a station has to be run 


and maintained concurrently with building operations, while 
repairs to mains and meters have become necessary. Although not 
materially affecting last year’s figures, the new assessment of the 
works and mains must tell against the accounts next published, as 
the burden of rates and taxes will be made on a much higher value 


than formerly. 
Cost oF PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Perunit. Ino. 


Coal m - - .. £7,357 125d. £11,542 1:56d. 7 314. 
Oil, waste, water, nd engine) 856 14d. 936 13d. — 014. 
Salaries and wages incurred 
m generation and Sisribe | 1,898 32d. 2,542 ‘85d. +°03d. 
ion. 
sere x Thanon rnos | " i 
engine, bolem et 1,721 `:29d, 2,452 884, + 04d. 
lamps. ) ——— — 
Works costs ... . £11,832 2:00d. £17,882 9*87d. 4 37d. 
Rent, rates and taxes 361 07d. 406 *05d. — 02d: 
P galaricn of managing ongi: 
ar 4 ; 
neer, sof managingensi | 1 308 “22d. 1,588 “22d, 04. 
General drei cu pg , 
charges, ion " è : 
insurance 
Other expenses: certifica- } 104 ‘02d. 365 Odd. 4 03d. 
tion of meters ) 
Total costs oo. £14,336. 2:43d. £20,538 9*80d. 7 37d. 


— n — 


The reduction in revenue, coupled with enhanced costs, has 
caused the gross profit to fall by £5,050, while the financial charges 
have run up by £2,290. This difference, amounting to £7,340, has 
caused the net profits to be reduced to £2,017, which sum hay been 
placed to the credit of the reserve account. Taking the whole of 
the facts into consideration, it must be admitted that the results 
are by no means unsatisfactory, and Mr. G. H. Cottam, the borough 
electrical engineer, must be pleased that they come out as well as 
they do. 

Prorit STATEMENT. 


1899, 1900. 
Interest on loans "D £4,071 £6,351 
Sinking fund for repayments Ope. iis 2,896 2,906 
Net profit carried to reserve and depreciation funds 8,266 2,017 

n s deficits on loans 3 ix 873 — 

11 m expenditure on arc lighting works 218 — 


99 ,5 forward ee ee oe oe — —Ó 


Gross profit... vss . £16,324 


THE accounts of the Ayr municipal electricity 


Ayr undertaking show a retrograde movement 
Corporation during last year. In 1897 the deficit was 
Electricity £1,155, the next year this figure had fallen to 
Accounts. £747, and in 1899 it amounted to only £696, 


but last year it ran up again to £1,127. From 
the General Statement it will be seen that the extensions were 
rather larger than in recent years, but the increase in output is 
only half that recorded for 1899. 


GENERAL STATEMENT. 


1899. 1900. Inc. 

Total capital expenditure £46,865 £56,158 £9,293 
Number of units sold 425,639 490,496 64,857 
No. of lamps connected. 17,912 = = 

Maximum load in KW. ... us 256 282 26 
Gross revenue £5,245 25,591 £346 
Gross expenditure... £3,480 44, 158 4678 
Gross profit ^ ss £1,765 41,433 —£332 
Average price per unit sold 2˙85d. 264d. — 21d. 


The gross receipts have increased only about 7 per cent., and 
still stand below £5,600. The effect of the scale of charges 
adopted has been to further reduce the revenue from the sale of 
energy by just over Id., the figure of 23d. received from this 
source being extremely moderate and explaining the inability to 
make ends meet, although a larger demand might be expected 
when the rates are so low. Of the total of 490,496 unite, private 
consumers took 170,736 only, while the public lamps (85 arc and 
146 incandescents) consumed no less than 319,760 units. 


REVENUE STATEMENT. 


1899. 1900. 
Gross. Per anit. Gross. Per unit. Inc. 
Sale of ener .. -- «+. £5,056 2:85d. £5,892 264d. on 
Meter rents e n ss 16 ‘Old. 90 ‘Old. 911 
Sale of old material ..  .. 173 10d. 179 ae bs 


Sundry rents, &c. T eis =s TA => 


— —ñũ—— —— — —— 
Gross revenue .. £5,245 296d. $5,091 274d. — 22d. 
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The item of coal has increased in the last three years: thus it was 
68d. in 1897 and in 1898, in 1899 it reached 72d. and is now 98d. 
Mr. A. J. Fuller, the burgh electrical engineer, must be compli- 
mented on having practically wiped out this increase by reducing 
his gross bills for oil, waste, &c., wages, salaries and establish- 
ment charges; these economies leaving only an increase of under 
Tod. to bring the total cost just over 2d. per unit. 


Cost oF PRODUCTION., 
1899. . 1900. 
Gross. Per unit. Gross. Per unit. Ino. 
£1,288 72d. £1,994 98d. 4-:26d. 
Oil waste, water us 83 05d. 74 03d. — 02d. 
Balaries and wages incurred l 
in generation and điatri- 974 55d. 887 431. — 12d. 


bution, and attending 
street lamps. 


Repairs and maintenance of 
buildings, engines, Ballers, | 265 135d. 281 *14d. — 01d. 
dynamos, &. 7 
Works costs .. £2,610  1'47d. £3,236 1:58d. ＋ 11d. 


Ren tes and tax - s : 0 : 
M $, ru adir. 5 146 08d. 229 *11d. ＋ 03d. 
e . 


salaries of ) l 
Ac 3 clerks, 417 24d. 410 20d. — 04d. 
Gene ch sia- TT " 
ne an 9 * ete ECL . 
charges and — law | a 237 12d 03d 


45 02d. 


án 
er expenses, repairs t) 46 *09d. ‘00d. 


property. 


a 


£3,480 1°96d. £4,158 9*08d,. 4 07d. 


Total costa Vt 


As the gross expenditure increased by £678, but revenue by only 


£946, the profit was less in 1900 as compared with 1899 by £332. 


The financial charges absorbed £99 more, making an additional loss 
of £431, which has to be added to the former deficit of £696, thus 
accounting for the net loss of £1,127 in 1900. The public lighting 
must be debited with most of this loss, as it takes nearly twice as 
many units as private consumers and brings in less than two thirds 
of the revenue they yield. ` 


Prorit STATEMENT. 


Interest on loans 


66^. % aw ke! „ 1531 £1,509 

Sinking fund for repayments .. u... 930 1,051 
Net profit carried to rates — 696 — 1,127 
| Gross profſtt . „ £1,765 £1,433 


THE accounts of the St. Pancras Borough 
Council show that the influences generally 
characterising the working of last year have 
had acute effect in the metropolis. Thus the 
increase in gross revenue is exceeded by the 
increase in gross expenditure, resulting in a diminished gross profit, 
and consequently in a smaller net profit. The revenue per unit last 
year was less than previously, but each unit cost more to produce. 
The capital expenditure as given for 1899 has been corrected for 
expenditure chargeable to other funds than the electric supply 
account. The growth of the undertaking is shown by a statement 
attached to the accounts, of which the following contains the first 
two and last three lines :—- 


St. Pancras 
Electricity 
Accounts. 


Energy sold to private Number of lamps applied for. 


Number of 


. consumers Incandescent 
Year. consumers, at 8d. per at id., 5d. 16-c.». Arc. Motors. 
unit. and 6d. per unit. 

1892. 172 — £8,167 9,900 82 11 
1893 ... 238 £385 9,161  .. 12,851 110 19 
1898 ... 984 8,15 23,446 .. 38,124 292 91 
1899 ... 1,184 11,700 25,993  ... 46,172 315 126 


at 2d. & 8d. perunit. 
1900 ... 1,138 £12,564 25,914 57,456 426 152 


The general position of the undertaking is shown by the 


GENERAL STATEMENT. ; 
1899 1900. Ino. 


Total capital expenditure .. £286,546 £836,795 250,249 
Number of units sold ... 2,477,508 8,008,481 530,973 
Maximum load in kilowatts 1,789 2,275 486 
Gross revenun — .. — ... £45,068 449,215 4, 149 
Gross expenditure bia . £27,416 433,705 40,289 
Gross profit. a is .. £17,650 £15,510 — £2,140 
Average price per unit sol 4294. 8°846d.  — 4444. 


Public lighting has been increased by 198 arc lamps, equal to 
87 per cent, which swelled the receipts by £3,207. The small 
increase from private supply is accounted for by the reductions in 
the rates made in June, 1900, and whereas 4°48d. was the average 
obtained in the first half of that year, the figure fell to 3:63d. for 
the last six-monthly period. The total reduction is nearly 4d. per 
unit, bringing the average below 4d. N 


* 


RSVENUE STATEMENT. 


1809. 1900. 
Gross Per unit. Gross. Per unit. 


Bale of A . £44,332 4·29d. £48,211 3'846d. 

Meter rents. 98 Old. 134 011d. 

Sale of materials and "um 628 »06d. 580 046d. 
done 

Sundry rents, fees, ke. 8 ‘00d. 290 023d. 


—— etal 
— — — ——— —— Serra pner. 


Gross revenue 


—— 
— — — — d 


Ino. 
— 444d. 
+ 001d. 


— 014d. 
+ 023d. 


— 434d. 


In the costs, coal and oil have gone up by 17d., and repairs and 


wageg are reduced by nearly 10d., which leave the works 


costs in- 


creased by something rather less than nod. Further economies in 
salaries and establishment charges have almost wiped out the in- 
creases, with the final result that the total cost is only slightly 
higher than in 1899. The average increase in the price of coal was 
38. 3d. per ton, and as the total consumption was 12,026 tons, this 
represented a money value of £1,954. Special charges for altera- 
tions in the Regent's Park station accounted for £945; the re- 
erecting of plant and transference of boilers to King's Road station 
being charged against the revenue account. 


Cost oF PRODUCTION. 


1899. 1900. 
Gross. Per unit, Gross. Per unit. Inc. 


6 carbons) £9499 ‘92d. £13,343 1°065d. + ‘145d, 
and engine room stores | 1,238 12d. 1,817 "145d. 025d. 
“in genorationanddistribar| 5,102 -50d. 5982 “477d. — 023d 
en and attending public ? ? 

" Balidinge engines, bollera, 7,135 69d. 6,846 546d. — 069d. 
street lamps | 945 075d. 


.. £22,974 2:23d. £28,933 2°808d. --:078d. 


Works cost 
Rent, rates and taxes 1,337 13d. 1,597 *198d. — 002d. 
Management ex pen 868, 1 
engineer secre lerne 1,720 -17d. 1,808 144d. — 026d. 


sn ginepri secretary, clerks, 
C. 
General establishment 

charges, stationery and 


printing, law charges 1 885 08d. 915 „073d. — 007d. 


insurance. 

Oth : 'k 

changed tor 6 compensation T 900 ‘05d. 452 *O36d. — 014d. 
Total cost 427, 416 2°66d. £33,705 2*689d. + 029d. 


The gross profit was less by £2,140 than in 1899, which, with an 
increase in financial charges of £1,893, meant a reduction in the 


net profit of £4,033, and therefore we find the former surplus of 


£6,955 has come down to £2,922. 
PRoFit STATEMENT. 


1899. 1900. 
Interest on loans, deposits and overdraft .. £7,321 £8,648 
Sinking fund for repayments .. 3,374 3,940 
Nes profit carried forward 6,955 2,922 
Gross profit £17,650 £15,510 


CITY NOTES. 


Hiram Maxim Lamp Company, Limited. 


AT the meeting held on Wednesday at the offices, 17, Shaftes- 
bury Avenue, W., the following report was submitted by the 
directors :— 


The total number of shares issued and allotted is 60,000, of which 43,000 were 
allotted as fully paid, 87,000 in satisfaction of the purchase price of the con- 
cession from the Sir Hiram Maxim Electrical and Engineering Company, 
Limited, 7,500 in connection with the subscription of working capital, and upon 
the remaining 15,000 shares the sum of 10s. has been called and paid up in cash. 
The total amount of cash received by the company on capital account in respect 
of the shares issued wholly for cash is £7,500. The preliminary expenses of 
the company are as follows :— 


Fees and deed stamps ke Tax vs £93 2 
Stamp duty on capital .. T ix T sd 175 0 0 
4198 2 6 


In moving the adoption of the directors’ report, Mr. Henry 
WanpLAWw, the chairman, said the Companies’ Act, 1900, re- 
quired that every company registered since January Ist last 
should hold its statutory meeting within three months from 
the date at which it was entitled to commence business. 
He might inform them that the term “commence business” 
was not an unimportant epoch in connection with a new company, as 
the directora had to satisfy the Registrar of Joint Stock Companies 
before he would issue his certificate entitling the company to com- 
mence business, that they had fully complied with all the require- 
ments of the Companies’ Acts, and @he issue of that certificate was 


. evidence that that had been satisfactorily done. Their certificate 


was dated July 27th last, so they would see no time was lost after 
the company went to allotment in putting itself in a position to 
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commence operations. The shareholders had all received a copy of 
the report of the directors and auditors, which had been prepared 
to supply the information required by Section 10 of the new Act. 
They had seen from the report that the whole of the working capital 
of the company had been fully subscribed and allotted, aud he was 
pleased to be able to inform them that there was not a single 
defaulter among the list of shareholders, and the whole amount 
entitled to be paid had been duly paid into the company’s bankers. 
It would be observed that the company had incurred no extra- 
ordinary expenses, but had merely paid the stamp duties on its 
capital and deed stamps on registration and other such fees, 
amounting together to the sum of £198 2s 6d., which left the com- 
pany, with its working capital, practically intact. The concession 
referred to in the prospectus was duly vested in the company, and 
they were in the position foreshadowed in the prospectus; the 
organisation and business of the company being now on a sound 
basis. They had the sole right and monopoly all overthe world for 
the sale of the Maxim lamps. He thought, to many of them at 
least, it would be unnecessary for him to emphasise the 
intrinsic merits of the lamp which was the invention of that 
well-known and successful inventor, Sir Hiram Maxim, whose name 
alone imparted to it the hall mark. "The factory belonging to the 
Sir Hiram Maxim Electrical Corporation who manufactured those 
lamps was, the directors thought, even when that company agreed 
to take the concession, to be in a most thoroughly and perfectly 
equipped condition, but that corporation, wishing there should be 
no possible obstacle in the way of delivering a thoroughly perfect 
article, had since spent some thousands of pounds in further equip- 
ment to anticipate an early increase of that company's sales over the 
number contemplated by the prospectus. "They had, moreover, on 
the suggestion of the manager of that company, made an improve- 
ment in the style of the lamp itself, and they believed that with 
those new improvements the articles they would supply 
would be second to none. Electric lighting was still 
on the increase both at home ard in our Colonies, and further 
expansion was certain, and necessarily there must be a daily growing 
demand for the incandescent electric lamps. There were several 
lamps on the market at the present time, and it was not his place to 
criticise their merits and defects. Some of those lamps enjoyed a 
high reputation, but they had the advantage of being the last in the 
field, and consequently had had the opportunity of considering all 
those merits and defects in conjunction with the new processes of 
Sir Hiram Maxim, and had been enabled thereby to produce 
what they believed to be a perfected article. They should 
approach the sphere of competition at least with confidence. 
They did not aspire to the monopoly of the trade, even 
of this country, in incandescent lamps. They could not 
possibly meet the demands even had they orders to do so, and he 
felt they would quite have their work cut out to meet the daily 
requirements of the trade, increasing as it was in all d.rections. 
It would obviously not be wise of him to go into details at that 
meeting as to the methods which the board adopted for conducting 
the business, but he might say that arrangements had been made, 
and were in course of negotiation, for the company to be repre- 
sented in the most influential centres, and that important agencies 
were being established in the Colonies, from which the company 
expected to receive large business. Arrangements had been made 
for taking over the lease of showrooms which were situate 
iu & central position, and branch establishments would be 
opened also in important towns of the provinces, but the policy of 
the directors at the present time was to keep down the outgoings 
of the company to the lowest possible point, so economising 
and making the working capital available for more extensive opera- 
tions in connection with the sales. They would be pleased to hear 
that the company was daily receiving sample orders from most 
large usera of electric lamps, who were naturally desirous of testing 
the lamps against others, and they were not afraid of the result, 
and of their orders following, and they looked forward to have 
reached, if not exceeded, at the end of the first trading year, the 
estimate of sales mentioned in the prospectus. Concluding, 
he said he trusted the directors would have the pleasure of 
meeting them on the next occasion with a prosperous balance- 
sheet, and from the outlook of things he did not think he was too 
sanguine in foreshadowing the payment of an interim dividend. 

CABL V. DE FALBE seconded the motion, and the report was 
unanimously adopted. 


Brockie-Pell Arc Lamp, Limited. 


THE second ordinary general meeting of the shareholders of this 
company was held on Tuesday at the premises, 60, Worship Street, 
Finsbury, the Right Hon. Lord Suffield presiding. 

The CHAIRMAN said that he was sorry to see so few shareholders 
present, as he had hoped to have seen a larger gathering to hear 
the glad news concerning their company, for although they might 
not be in a position to give a dividend, they could show that they 
stood in a very satisfactory position. . The report and accounts 
which they presented that day proved that the scheme of recon- 
struction proposed by the directors, and so loyally supported by the 
shareholders, had borne fruit. The result of the year's trading, after 
writing off £534 for depreciation, had been a net profit of £2 465 
which would allow a sum sufficient to pay a dividend of at least 21 
per cent., and to carry forward a respectable balance. The directors 
would have very much liked to have recommended the payment of 
& dividend, but they felt that in the interests of the company it was 
wise that the profits be kept in hand for the development of the 
business and to enable them to meet the increasing demand for the 
company's manufactures. During the year under review the orders 


4 


had steadily increased, both in number and in value, so that the 
turnover was nearly 25 per cent. in excess of the period covered by 
the last balance-sheet. Many new customers had been placed upon 
the books, whilst repeat orders from old friends showed that the 
Brockie-Pell lamp was fully maintaining its reputation. Amongst 
the larger contracts entered into might be mentioned the supply of 
800 lamps for the lighting of the streets and squares of Westminster, 
200 lamps for Poplar, 200 lamps for the tramways at Newcastle, 115 
lamps for the Biighton tramways, besides many other smaller orders. 
There were other contracts in hand which were now being com- 
pleted. At the present time 1,000 lamps were in course of con- 
struction at the company's works, over 800 of which were for orders 
already received in the first quarter of the new year. In connection 
with one of the contracts, he might tell them that the consulting 
engineer, who was well known as a leading man in the electrical 
world, stated that the Brockie-Pell lamps, though rather more expen- 
sive, were, in his opinion, the best lamps in the market, as the 
cost of maintenance was so small in comparison with others. In 
addition to the other contracts, the company had supplied 1,100 
lamps for the lighting of the Glasgow Exhibition. They knew that 
those lamps had given perfect satisfaction, and they had hoped 
to have had a certificate to that effect before the meeting. As 
regarded the present year the orders received during the quarter 
ending September 30th last were over 50 per cent. in excess of 
those received during the same period last year. He said that he 
felt it was only right and fair that he should reiterate for the 
information of the shareholders that in Mr. Fitzgibbon the directors 


-had found a thoroughly. able and energetic successor to Mr. Shrimp- 


ton, and the board could not speak too highly in praise of Mr. 
Fitzgibbon’s work. There had been many difficulties to overcome, 
and he considered that the company owed its present satisfactory 
condition in a large measure to the work of Mr. Fitzgibbon, their 
manager. His Lordship concluded by proposing the adoption of 
the report. 

Sir F. D. DIXON-HARTLAND, Bart., M. P., in seconding the resolu- 
tion, said that the trading account in the new company was not 
shown, as the auditors did not consider it a good plan that the com- 
pany should print all its figures for the information of possible 
competitors. He would like to give them a few figures showing 
the progress of the company from its commencement. The first 
report they issued showed that they sold £10,000 worth of lamps, 
the gross profit was £2,000, the establishment charges £7,700, and 
their loss £4,590. In the second report they sold £17,467 of lamps, 
showing a gross profit of £4,192; the establishment charges were 
£6,885, and there was a loss of £1,496. In the third year their sales 
amounted to £19,224, the gross profit to £6,803, the establishment 
charges to £6,846, or a profit of £439, instead of a deficiency of 
£4,590 for the first year. Coming to the first year of the new com- 
pany, their sales had totalled £24,564; the gross profit was £9,174; 
the establishment charges £7,122, giving them a net profit of £2,465. 
He thought that would show that they were making substantial 
progress, and that the lamp was becoming more and more appre- 
ciated. Personally, he had no hesitation in saying tbat if they had 
suflicient capital to work the company, they had turned the corner, 
and they would now become a dividend-paying concern. They 
could have paid a dividend this time, but they thought it better to 
carry the whole of the profits forward. With regard to the lighting 
of the Glasgow Exhibition, on all hands they had heard nothing 
but praise as to the way in which the lamps had acted. They had 
never broken down the whole time, and everybody who had visited 
the Exhibition had been pleased with the excellent light, and the 
directors hoped it would lead to their getting contracts for lighting 
other exhibitions. Having explained how the £11,285 new capital 
bad been expended, the speaker said that they wanted the further 
call to carry out the contracts they had got. He might tell them 
that they had been so close with regard to their cash, that on 
more than one occasion Lord Suffield and himself had guaranteed 
the bankers personally to make advances on purpose that 
the company should be saved any difficulties. As they knew, 
that was not part of the directors' duties; but they had gone 
out of their way to do that which showed that they had great faith 
in the company. When they got the calls in they would be able 
to pay off all the loans from the bankers instead of having to pay 
interest. 

Some discussion ensued, and, replying thereto, Sir E. Drxon- 
HABTLAND said that they had not taken any profit whatever in 
regard to the Glasgow Exhibition lamps in the. present balance- 
sheet. The lamps were simply taken in stock at cost price, and 
therefore any profit that arose would go into the next year'saccount. 
With respect to the call, it was plain that the directors needed the 
money, but there was no reason why they should not consider the 
question of an interim dividend being paid at the end of the balf- 
year if they found that the profits would admit of it. 

The report was then adopted. 


Consolidated Telephone Construction and Manu- 
facturing Company. 


THE directors’ report reads as follows: 


Your directors beg to submit the report and accounts for the year ending 
March 81st, 1901. The results for the period comprised in the accounts d 
been adversely affected bya flood which took place at the Coventry wor : 
during January last. A considerable quantity of goods ready for delivery Ms 
damaged. The business of Williamson & Joseph, Limited, was &oqui 820 
your directors as stated at the last general meeting. The directors are salle 
with this purchase and believe it willadd materially to the profit-esrning capan! 7 
of the company. The trading profit for the year amounts to £2,832 10s. Id.: 5 
this sum should be added the portion of the profit of Williamson & Josep 
Limited, in form of dividend, amounting to 18s. 9d. 
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These two figures give a total trading protit of £3,199 8s. 10d., which compares 
favourably with the figures of previous years, viz :— 


Year ending March 81sl, 1898 .. T vs .. £9218 0 
3? M ,» 1899 ee en ee es 784 0 1 
» » " 1900 oe Vx . . 1192 0 9 
» » n 1901 .. ate d 8,199 3 10 


The total income for the year on revenue account amounts to £5,430 98. 6d., as 
compared with £8,780 8s. 9d. for the previous year. Deductingexpenses amount- 
ing to £2,956 12s. 11d., and adding the amount brought forward from last year, 
there remains an available balance of £5,641 16s. "The interim dividend at the 
rate of 8 rer cent. per anhum for the first half of the year amounted to 
£1,602 Is. 2d, leaving a balance of £4,089 14s. 10d., out of which the directors 
propose to pay a dividend for the last half of the year at the rate of 3 per cent. 
per annum, less income-tax, making a total distribution for the year of 3 per 
cent., and leaving the sum of £2,451 14s. 9d. to be carried ferward to next 
account. Your directors have devoted a great amount of time and attention to 
the improvement of one of the principal assets of the company, which consists 
of shares and debentures inthe Anglo-Portuguese Telephone Company. Long 
and important negotiations with the Portuguese Government have recently 
resulted in the granting of & new concession which extends the period of the 
monopoly to 1987 (the old concession would have terminated in 1917). There are 
many changes in the terms of this concession, which secure important 
advantages to the company. "Thedirectors look to increa:ed protits accruing to 
the Consolidated Company from this source in the near future. The lawsuit 
initiated by the Edison-Gower-Bell Telephone Company against infringers in 
Belgium has made progress, but the directors regret they are still unable to 
report that it has been finally disposed of. Mr. C. H. Reynolds, C. I. E., has been 
elected general manager to the Pacific Cable Board. This post precludes him 
retaining his position as & director of your company, and he has consequently 
tendered his resignation, which the board has accepted with regret. The 
directors with a view to securing the best interests of the comp ny, have, in 
accordance with the Articles, appointed Mr, John L. Newland in his plac». 
Mr. Newland has been identified with the company during the last two years as 
manager. Mr. H. F. Jackson is the retiring director, and being eligible, offers 
himself for re-election. The auditor, Mr. J. G. Griffithe, F. C. A. (Messrs. 
Delos Dever, Griftiths & Co.) retires, and being eligible, offers himself for 
re-election. 


Mr. H. F. Jackson presided at the annual general meeting of this 
company held at Winchester House on Tuesday. In moving the 
adoption of the report, he said that the report was more satisfactory 
than the company had been able to show for some little time. The 
trading profit showed a considerable improvement on that of the 
last three or four years. The figures were not altogether satis- 
factory; they ought to have been a great deal better, but they 
showed, at any rate, that they had turned the corner, and that the 
hopes which the new board had when they were elected had to 
some extent been justified. Had it not been for a flood at the 
Coventry works, the trading profit would have been considerably 
better. At the last meeting he indicated that the board were 


thinking of To a business so as to extend the field of the 


Consolidated Company. The business was that of Messrs. William- 
son & Joseph. The balance-sheet showed that the Consolidated 
held £7,700 in debentures of W. & J. After careful investigation 
they found that the ‘assets which they were going to acquire might 
roughly be put down as worth £15,000. 'The book debts, £2,500, 
had since been collected, the stock was worth £4,500, and the 
premises, plant, machinery, fixtures, &c., between £5,000 and £6,000. 
The book débts and stock alone were very nearly equal to the 
amount of cash paid for the business. They thought that the con- 
nection of W. & J. with the Consolidated would be a great advan- 
tage to it. After quoting from the report (see above) the figures 
relating to income and expenses, the chairman said that the trading 
profit from the Coventry department was £2,832, and the dividend 
on the Williamson & Joseph shares, for which they paid nothing, 
was £367, making a total of £3,199. The principal change in that 
portion of the accounts lay in the elimination of dividends from the 
National Telephone Company and the United River Plate Co. The 
former shares they sold at just under par, aud tbe price of £5 shares 
had since been as low as £3. Those two investments were sold, and 
provided the money invested in W. & J. The 47,700 in the 
balance-sheet against W. & J. debentures would be reduced to 
£5,700 very shortly, as £2,000 would be put into the concern by 
friends of the present manager. That was always contemplated, 
but owing to legal difficulties they were only just about to get the 
money. The shares and debentures in the Anglo-Portuguese Tele- 
phone Company formed one of the principal assets. The capital of 
the company was £50,000 issued out of £75,000 authorised, and out 


of that the Consolidated practically holds £37,500. The directors | 


found when they originally took office that that asset was not in a 
very satisfactory condition. 'The concession was to terminate in 
1917, and owing to the very inferior service which had been given 
there was some chance of the concession being forfeited. The 
managing director wert out to Lisbon several times, with the result 
that he had been able to obtain from the Portuguese Government an 
extension of the concession by 20 years, and the importation of 
material without payment of any duty (formerly 40 or 50 per cent. 
ad val. was payable). A reorganised tariff, favourable to the com- 
pany, was also arranged. The great improvements required, if the 
service was to be brought up to date, would necessitate the 
expenditure of a considerable amount of capital, and the 
directors could not see their way clear to financing the Anglo- 
Portuguese Company without the improvement in the terms of the 
concession. The Edison-Gower-Bell litigation, which had been 
unsettled for the past 10 years, would, they hoped, result in some- 
thing satisfactory to the Consolidated by the next meeting. In 
regard to the item shown for stock of instruments and materials, 
{his last year stood at £6,863. This year it had risen to £11,075. 
The great portion of the increase was in raw goods, owing to the 
determination of the directors to extend the company's field of 
operations beyond Government department and railway companies 
work, so as to deal with the general trade in telephone apparatus. 
This necessitated a very much larger stock, and he thought that that 
figure was likely to increase rather than decrease. They had found 
that having the works at Coventry was a very great disadvautage. 
They were the only works of the same class in Coventry, and that 
made it very difficult to obtain labour of the best class and in 


proper quantity. They were now considering the advisability of 
removing a very large portion of the works from Coventry to the 
neighbourhood of London. If they did that a certain amount of 
outlay would be incurred, but it was sure to have good results. 

SHAREHOLDERS asked questions as to the prospects of interim 
dividend for the next year; as to the business of Williamson and 
Joseph ; as to whether the stocks was valued by an independent 
valuer or the company’s manager; as to the progress of the telau- 
tograph ; and in reply 

The CHAIRMAN said in regard to interim dividend there were ex- 
penses ahead for moving to London, which made the board wish to 
keep in hand as much cash as possible. That was the best for the 
shareholders in the long run, but they hoped that the result of the 
present financial year would be the payment of a dividend at the rate 
of 3 per cent. They wanted to get on a proper basis before increasing 
the dividend. In regard to the amount of stock, that was valued 
by the works manager. It was made up of thousands of items, and 
they would not easily find an outside valuer who would have more 
satisfactory information than their own works manager. The com- 
pany had always dealt with the stock in that manner, and saw no 
reason to depart from that custom. For the telautograph they had 
received an order from the Telautograph Company amounting to 
between £1,300 and £1,400, and it was nearly completed. 

After further brief discussion as to the stock valuation, the 
CHAIRMAN said that the board would consider, prior to next stock- 
taking, whether they could find it practicalto call in an outside 
valuer. 

Mr. F. W. Kerr, managing director, seconded the motion, which 
was carried unanimously. 

The retiring directors and auditors having been re-elected, 
the meeting closed with a vote of thanks to the chairman and 
directors. 


Cape Electric Tramways Co. 


COLONEL SIR CHARLES Evan SurrE presided on Wednesday at 
Winchester House, E.C., over the fifth ordinary general meeting of 
the shareholders of the above company, and, in moving the adoption 
of the report, saidgthe board of directors had again the pleasure of 
congratulating them on the very satisfactory results of last year’s 
working. The war, which indirectly had affected them somewhat 
prejudicially in the direction of delaying the erection of their new 
works and the landing of their rolling stock, &c., had so far had no 
adverse influence upon the receipts of the company. The progress 
made was not only very substantial, but also of a very progressive 
character. They had carried over 2,000,000 more passengers that 
year than in the preceding year, and their net profits, after pro- 
viding for payment of debenture interest, aggregated the total 
sum of £75,922 2s. 9d., against a profit for the year 1900 of 
£65,204 4s. 5d. To the former sum £11,319 11s. 2d., the balance 
from the previous year had to be added, so that £87,241 13s. 11d. 
represented the figure at the disposal of the directors for the pay- 
ment of dividends and the provision of the necessary reserves. 
From that amount two dividends, one amounting to £24,000, was 
paid on February 1st, 1901, and one amounting to £26,400 was paid 
in August, 1901, which included, of course, the dividend on the new 
sbares. Altogether the dividends amounted to 12 per cent. They 
had determined to carry £20,000 to the reserve fund, leaving a 
balance of £16,841 13s. 11d. to be carried forward to next year's 
accounts, from which, however, the necessary provision had to be 
made for the payment of directors’ and auditors’ fees. This result, 
if they regarded it in the light of all the circamstances which 
covered their operations in Cape Town and Port Elizabeth, whether 
as regarded the incidence of the plague or the prolongation of 
the war, could not fail to be regarded as of a highly satisfactory 
character. The report explained the extensions which had been 
completed, and which had been sanctioned, but it was necessary to 
qualify one paragraph, which dealt with the extension to the Dock 
Gates. It appeared from information they had received by the last 
mail, that although formal sanction for the Dock Cate extensions 
had been given, the final instructions to their officials for imme- ` 
diately proceeding with the work were being withheld by the 
municipal authorities until certain matters now in process of negotia- 
tion had reached a satisfactory solution. They did not anticipate, 
however, that the final order would be delayed very long, especially 
as the chairman of the local board was now on his way to the Cape, 
and was in full possession of the views of the board, and hoped to 
remove all difficulties. The delay in the erection of a large amount 
of new machinery and plant and rolling stock had had the serious 
effect of overcrowding all their cars at Cape Town, which had 
produced a natural expression of public discontent. The board was 
doing all in its power to remedy the evil, and when the works now 
in progress were finished, aud the rolling stock now in transit was 
placed upon the roads, this cause of discontent would disappear. 
As regarded the appeal which the Eastern Telegraph Company had 
lodged in the Privy Council against the verdict of the Supreme 
Court in Cape Colony in the Cape Tramways Company's favour, he 
had nothing further to tell them, as the law was proverbially 
long. In conclusion, he might tell them that the board had deter- 
mined on the immediate distribution of a 4 per cent. interim divi- 
dend for the current year. In announcing that dividend within 
three months of the end of the financial year, he would give a word 
of warning to the shareholders not to look upon tbat as & regular 
quarterly payment. They had found themselves in a position to 
pay it, but they would do wrong to encourage the belief that the 
company would in the immediate future find itself in a position 
to maintain that high rate of interest. 
Mr. J. B. TAYLOR seconded the motion. 
Mr. BLUNDELL commented on the report as one who was familiar 
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with Cape Town, said the com 
when the extension from Port 
as to the Sea Point 
bring them in shoals 
The report was ad 


pany ought to do 10 times as well 
Elizabeth to the sea was made, and 
Railway which they had purchased, it should 
of money at certain times of the day. 

opted, and £1,500 was voted to the directors. 


Cuba Submarine Telegraph Company. 


THE directors’ report for the half- 
be presented at the meet 
follows :— 


year ending June 30th, 1901, to 
ing to be held on October 23rd, reads as 


The directors beg to submit, duly audited, the balance-sheet and accounts 
for the half-year ended June 80th last. The total receipts of the six months 
were £12,007 14s. 11d., while the expenses amounted to £5,519 2s., leaving a 
balance of £6,488 19s. lld., to which has to be added £4,472 9s. 2d. brought 
forward from last account, giving a total of £10,961 2s. 1d. to be dealt with. 
The dividend on the preference shares will absorb £3,000 and leave £7,961 2s. 1d., 
out of which the directors recommend the payment of a dividend at the rate of 
4 per cent. per annum on the ordinary shares, free of income-tax ; the balance 
£4,761 28. 1d. being carried forward t 


D . | o the current half-year. The cables have 
continued in good working order throughout the half-year, but the Manzanillo- 


Santiago section has since broken down and arrangements are now being made 
for its repair. This interruption does not affect the traftic. The directors 
regret that no reply has yet been received from the Government of the United 
States regarding the payment of the subsidy of £2,000 per annum in respect of 
the coast cables, now in arrear since January, 1899; of for the claim for damage 
done to the cables during the Spanish-American War, which it is hoped may be 
brought before Congress when it next meets. The retiring director is 
Mr. George Keith, who, being eligible, offers himself for re-election. Messrs. 


Gane, Jackson, Jefferys and Wells, C.A., the auditors, also retire, and offer 
themselves for re- election. 


Western Telegraph Company.—The directors, after 
transferring £35,000 to the general reserve fund, and £2,000 to the 
maintenance ships' reserve fund, recommend a final dividend of 3s. 
per share, making, with previous distributions, a total dividend of 
6 per cent. for the year ended June 30th, 1901, and also the pay- 
ment of a bonus of 28. per share. Phe balance of the account is 


carried forward. The register of transfers will be closed from 
October 22nd to 30th. l 


Hampstead Electric Supply Company. Limited.— 
It is stated that notices have been issued convening an extra- 
ordinary general meeting of this company, to be held on the 21st 


inst., for the purpose of considering a scheme for the winding-up 
and reconstruction of the company. 


City of London Electric Lighting Company, Limited. 
—The directors have made a private issue of £100,000 44 per cent. 
second debenture stock. The preference and ordinary share- 
holders of the company were offered the stock at par, the directors 


taking up, on the same terms, any stock not applied for by the 
shareholders. 


Indo-European Telegraph Company.—The interim 
dividend tor the half-year ended June 30th is at the rate of 5 per 


cent. per annum, payable on and after November ist. Transfer 
books will be closed from October 16th to 31st. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Oct. 
llth were £510; corresponding week last year, £460: increase, £50. Total 


to date, £20,664, corresponding period last year, £18,493; increase, £2,171. 
Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
October 12th were £828; corresponding weck last year, £334; 


decrease, £6. Total receipts to date, £18,869; corresponding period last 
year, £18,405 ; increase, £464. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
October 11th were £3,850; corresponding period last year, £8,829; increase, 
£621. 


Central London Railway.—The receipts for the week ending October 12th were 
£6,291; corresponding week last year, £5,421; increase, £870. Total 
receipts from July 1st (15 weeks), £86,495. Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
October 18th were £2,061; corresponding week last year, £1,617; increase, 
2414. Total from July Ist to date, £28,800; corresponding period last 
year, £22,831; increase, £5,416. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending October 
12th were £222 58. 3d.; corresponding week last year, £218 17s. 104d.; 
increase, £3 7s. 44d. Total to date, £9,186 7s. 10d.; corresponding period 
last year, £8,676 19s. 9d.; increase, £459 8s. 1d. Miles of track open, 8; 
Car miles run, 1901, 5,849; 1900, 4,992. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending Octo- 
ber 11th were as follows: D. U. T. Co., electrio cars, £3,765 19s. 4d. ; D.. D. Co., 
eleotric oars, £787 Os. 1d.; total, £4,552 198. 5d.; corresponding period last 
year D. U. T. Co., electric cars, £8,819 148. 4d.; ditto, horse cars, £27 Hs, 2d. ; 
D. S. D. Co., electric cars, 4884 3s. 9d.; total, £4,681 6s. 3d.; decrease, 
£128 6s. 10d.; aggregate to date, £74,802 118. 5d.; aggregate to date last 
year, £73,756 10s. 1d.; increase, £1,046 1s. 4d. The mileage worked is 45 
miles electrically, as against 48 miles electrically, and two miles by horses, 
for the corresponding period ]ast year. 


Glasgow Corporation Tramways.—The receipts for the week ending October 
12th, 1901, were £18,255 Os. då., compared with £9,191 1s. 4d. for the same 
period last year. Aggregate since June Ist, £242,110 5s. 8d., compared with 
£152,007 9s. 6d. for same period last year. 


Liverpool Overhead Railway.—The receipte for the week ending October 13th 
were £1,425; COT EDO DE week last year, £1,510; decrease, £85. Tota] 
9 


from July ist to date, £24,985; corresponding period last year, £925,782; 
decrease £797. Miles open, 6 miles 67 chains. ii , 


STOCKS AND SHARES. 


Wednesday Evening. 
THEBE isa fair amount of business being done in the electrical 
markets, notwithstanding the general depression of trade in other 
departments of the Stock Exchange. Members of the House are 


' beginning to complain that it is ridiculous for them to talk about 


earning their bread and butter when they have all their work cut 
out to meet their baker's bill alone. And yet they organised a 
£1,000 sweepstake over the Cesarewitch! The money market 
remains perfectly easy, and Consols are ‘advancing in a timid 
kind of way, the two factors operating together as an assist- 
ance to the Debenture stocks quoted in ourlists. Electricity Supply 
Ordinary shares are inclined to be heavy, but the telegraph market 
retains the firmness of last week, and many of the deducted 
dividends have been recovered by the quotations of stocks marked 
ex last account day, October 11th. National Telephones are again 
better, and the miscellaneous list exhibits a trio of small improve- 
ments, no falls being recordable. 

To particularise, Chelsea Electric Ordinary are weak, a further 
fall of 58. (making z in a fortnight) having reduced the price 
to its par value of £5. Of course the Chelsea Company has not 
gone out of its way, like some of the others—the St. James's, West- 
minster, and Brompton, for instance—to write off such sums for 
depreciation, &c., as to give Chelsea shares that basis of solidity 
that is possessed by those in the three concerns that we have men- 
tioned. All that we are at liberty to say now is that shareholders 
need not be troubled about the decline in the value of their pro- 
perty. We shall be able to return to the subject later on. 

City of Londons are relapsing after the recent flutter, the 
decline in price synchronising with the cessation of public interest 
in the market. The future of the company is so wrapped in 
uncertainty that it is natural for some of the proprietors to take 
advantage of any rise to reduce theirholdings. The company's new 
Debenture stock is 101 to 104. 

A few selling orders in Metropolitans have caused the price to 
recede 10s., but South Londons are the turn harder. 

The Hampstead Electric Company has now gone the way which 
has always seemed. inevitable, and the correspondenta who took us 
so severely to task for expressing our plain views about the shares 
might have spared themselves the trouble of protesting. Happily, 
there are not many Hampstead Electrics in the financial lighting 
world. 

In the railway market Great Northern and City Preferred “A” 
are better at 83, and a purchaser on Tuesday had to give 83 for 
them. The company has come to an agreement with the Great 
Northern Railway which will improve its own position, and lends 
further weight to the suggestions we have on several occasions 
given—in our last notes, for example—as to the cheapness of the 
shares. We observe that the claims of Great Northern and City 
Preferred are beginning to be recognised in the financial columns of 
the daily press, and those who bought the shares lower down should 
not hurry to realise their profit. It will probably augment. Cen- 
tral London stocks are a good market, the rises this week being 
confined to the Ordinary and Deferred descriptions. The latter, 
considered as a speculative holding, looks high enough, but opti- 
mistic estimates of the dividend may put the price still better 
before the end of the year. Metropolitan and Metropolitan Dis- 
trict stocks are virtually unchanged on the week. Perhaps the 


clique that is working the District deal enjoys ite turf-racing more 


than manipulating the price of thestock for the time being. City 
and South London varieties are inactive, but, from the look of the 
market, there seems to be some chance of their prices going better. 

The quotation of National Telephone Ordinary is rising through 
support which, to all appearance, comes from the best quarters. 
There is still not a shred of information to be obtained in the Stock 
Exchange as to the agreement with the Government, but the nego- 
tiations are the sole peg upon which the advance in the shares is 
hanging. The company's senior securities are not altered. Orientals, 
after recovering the dividend, put on another +} to their price. 

Telegraph stocks are good. "The Anglo-American group is throw- 
ing off its weakness, and the general strength of the market finds 
remection in a rise in Globe Telegraph Ordinary shares. Dividends 
came off several of the telegraph stocks last account day, but in 
almost every case, part, at least, of the lost points was regained. 
Eastern Ordinary is once more near that level of 140, at which it 
always looks worth picking up. Eastern Extensions, ex dividend, 
are unchanged in price. | 

In the miscellaneous list, Henley's Debenture stock has put on 
another 1 per cent., and is ahead of Callender’s Debenture to that 
extent. General Electric Preferences are harder, and there is some 
demand at a rising price for Electric Construction Preference. The 
traction division is quiet, but some of the " foreign " shares are 
better. Anglo-Argentine Trams have steadied to 4-4, Cape Electrics 
to 2. New General Tractions keep remarkably dull; the Ordinary 
are no better than 3, but at 44 the Preference are rather less weak. 


- 
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$ 
eey NAME. 

96,900 ee h, 4 95 Debe. T 
119, 700 Amason Telegraph Debs, Nos. 1 to 4 250 Red. - 
829.7001 Anglo-American vd wan PR ex 855 is 

8,088,540; Do. do. 6 V Pref. eee see eee 
9,088,5401 Do. do. Deferred „„ 
000 | Ohili Telephone, Nos. 1 to 44, 000 ... aes s ses 


44, 
19,933,900$| Commercial Cable M 
1,589,4963| Po. do. Sterling 500 year 4 % Deb. Stock Bed. Stock! ... | .. |... 
16,000 Cuba Telegraph ese eee eee eee een see 


6,000 Do. 10 % eg eee eee cee vee eee 
19,931 Direct 5 Telegra ogra eee [Iro eee see [IT] 
000 do. 8 Pium Pref. eee see eee 
$0,000! D do. 41 eee eee see 
60,7102) Direct United States Cable . ees ves 


104, 00% Direct West India Cable, 43 J Reg. Deb. 


4,000,000 | Eastern Telegraph, Ord. 8 sei 805 a 
1,826,888 Do. 3 Pref. Stock 9285 oe ahi 
1,432, 2682 Do. Mort. Deb. Stock Red. me 


900,000 Extension, Australasia, and Ohina Babies s 
820, ,0001 Do 4% Deb, B 
em Eastern and Bouth . Telograph, 4 W Mort. Deb. ` 


Stock 
or Dividends for 
DRE the lasi three years. 
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Pornon done 


Closing Closing ng 
Quotations Quotation week ended 
Oct. 9th. Oct. 16th. 9150 I 


— . P ————— | o— — o à —IÓÓ——— a €—À—!M | ———HáÀXe Mam Ü 


Stock £3 98. 73/6 | 3 
Stock 6 % | 6 % |6 
5 


Stock|18s. 95|£1 78. 68. 
543 4 $ 5 95 
$100 | 8 8 . 


10 I 7 .. 
10 10 uo e 
47% 4 


% el 
20 | 38% | 38% | 9196 
8 7% 1% 7 9, 


* 


1 to 3,000, red. 1909 
` $00,000 nd rat e, t. Debs. aur, Sub.) 1—8,000 205 2 is 
180, 2277 Globe Telograpt and - ses ..| 10 87 5495 | 58% 
180,042 Do, % Prei. [11] ees eee 10 6 >. eee 
150,000 | Great Northern Telegraph, a yo enhagen ves oe | 10 [12495 . 15 Y 
78,0001 Halifax and Bermuda Cable, 7 95 ist Mort. er) 100 
within Nos. 1 to 1, 200, Red. i in is 
17,000 do-Buropean Telegraph T "n ; 25 110 Y 10 95 10 96 
100,0002 London Platino- Brasilian Telegra h. 6 95 Debs. ... .. | 1CO] ... n is 
72,680 | Montevideo Telephone, er Ori, Nos. 1 to 72,680 ... Li... [2 aa 
86,492 Do. do. do. 5% Pret., Nos. 1 to 86,492 114 5 di 
590,000 | National Telephone, 1 to 590,000 .. m st ‘as 516 5 5 Y 
15,000 Do. 6 % Oum. Ist Pref. ...  ..  ..| 10|6 8 6 % 
15,000 Do. : Cum. 2nd Pref. ... 106 |6 6% 
250,000 Do. Non-cum. Srd Pref., 1 to 250,000 5 5 5 5 % 
2.000, 000“ Do. ; 33 Deb. Stock Red. m .. Stock 3495 | 3495 | 34% 
500,000! Do. 4 % Deb. Stock Red... ei M 4% 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 v5 6 S 
100,000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... B "i 
11,839 Reuter's. ee eee eee eee [11 * see 8 5 % 5 % 5 % 
8,381 | Submarine Cables Trust wes ‘ne ise ns js sés 
58,000 | United River Plate Telephone is 56 |7 95 
40,009 Do. do. 5 * Oum. pref. “Noe. 1—40, 000 C ere 
179,947 Do. do. 5 % Debs. ese eee Stock [23 7 e. 
171,000 West African Telegraph, 5 Y Debs.... 8 100 | ... 
30,008 | West Coast of America, Nos. 1—30,000 and 53, 001—653, 008 24] «.. ; 
150,0007 Do. do. 4 % Dets., 1—1 500 gua. by Bras. Bub. Tel. | 100 
207,930 | Western hes im zr. Nos. 1—207,990 ... 2 10/72, 17% 
76,0007 Do Debs. 2nd series, 1906 100 | ... 
848,777 Do. do. Deb. Stock Red. € 100 | ... 
88,321 | West India and Baiana elegraph .. sie iss . 101/22 | 82 
84,569 Do. do. do. 6 % Oum, lst Pret. .. 10 
4,669 Do. do. do. 6 % Oum. 2nd Pret... | 10] ... rS se 
80,0003 Do. do. do, 5 % Debs., Nos. 1 to 1,800 | 100 | ... Da iss 


ELECTRICITY SUPPLY COMPANIES. 


19,661 Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 
12,000 Do. do. 7 Y Oum. 


Pref... 
50,000 | Oharing Cross and Strand 5 Supply __... 
20,000 Do. do. 44% Oum 
94,000 |*Chelsea Electricity Bupply, Ord. 

150,000 Do. do, do. J Deb. Stock Red. 
70,579 | City of Tandan Electric Lighting, Ord. 40,001—110,579... 
40,000 D Cum. Pref., 1 to 40 

400,000! Deb. Btock, Borip. (iss. at £115) ‘all paid 
40,000 Giants of rand & Brush Prov. Elec. Ltg., Ord. 1—40,000 

Do. do. 6 95 Pref., 40,001—60,000 

200,0007 Do. "e j Deb. 1 de^ Certa (all paid) Rd. .. 
35,500 | Edmundson's 5 Snares » e 
20,000 D 6 % Cum. Pref. . 

pete 43 % 1 Ist Mort. . Deb. Stock. 

1,000 Kensington and Kaisten ge Electric, Cid. — .. 

90,000 i do. 4 95 Deb. Stock 

110,000 London Electric Suppl Corporation, rem Ord. 
49,840 do do. 6 % Pret. 

250,0007 do. 4% 1st Me, Db. Stock Rd. 
85,000 Metropolitan Electric Bupply, 101 to 62,500 

220,000? Do. 43 Mortgage Debenture Btock 

250,0007 Do. 34% Mort. Deb. Stock Red. . 

6,452 | Notting Hill Electric Lighting n dee 
40,000 | Bt. James's and Pall Electric Light, Ord... Po 
20,000 Do. do. 7 % Pret., 20,081 to 40,080 

150,0007 Do. do. 94 Y Deb. DIOE Bed. 
13,000 | Bmithfield Market Elect. Suppl. aes ae 
50,0007 Do. do. Deb oes (I 
65,000 | Bouth London Electricity Bappy, m i 
79,900.| Westminster Electric Supply, 10110 80,000.  .. 


Subject to Founders Shares 
t Uniees e stated all shares are ully 


d. | 
Dividenas marked $ are for ar consisting of the latter part of one year and the first part o 


6 6 P 6 V 


5 12 % 18 % 101 * 


Highest. | Lowest 
100 —103 100 —103 bas eee 
78 — 83 78 == 83 eee aoe 
53 — 56 52 — b5xd| ... ‘ai 
98 —100 97 — 99xd| 998 | 96} 
10 — 104 |101— 102 | 10,%| 103 


100 —102 100 —102 1012 | 1013 
5 — 6 5 — 6 51 18 
134— 144 133 — 144 14 TN 
3— 4 9 — A4xd| ... iis 
9 — 10 9 — 10 m - 
100 —104 95/110 —104 Z|... isi 
104 — 535 103— 1134 11} 
100 —103 100 —103 T€ 
141 —146 139 —144 xd 143 140 
96 — 99 95 — 98 xd. . i 
114 —117 114 —117 1153 | 1158 
14 — 144 14 — 14 | 14d | 14 


114 —119 114 —119 iss m 
100 —103 100 —103 one oe 
101 —104 % 101 —104 % eee . ^ eee 


11— 318 | 114-119 | 118| 11H 
15 — 154 |15 — 154 1354 15 
30 — 32 30 — 32 303 30% 


100 —103 100 103 ee eee 


41 — 45 | 41 — 45 | 43 423 

102 —105  |102 —105 ae tin dest 
12 d 550 
f— 1 1 1 „ 
4— 43 41— 44 476 4 

12 — 14 | 12 — 14 5 x: 


5— 54 5 — b 


99 —102 | 99 —102 | 1003 


? i 
100 —103 100 —103 100100 
144 - 15 144 — 15 lii 144 
113 —16 203  —1C6 -— "T 
103 —1:6 103 —1 6 
i) 4 pectus I ur 
5 — 6 5 — 6 5 ry 
3 a à 3 ps 5 eee 
101 - 4 xdjtul —104 1013 


81— 87 | 81— sł 

9 — lu 9 — 10 9} 

51— 58 51— 5a 34 5 
ae 51— 6 5i 


13 — 14 |194— 131 | 131 13 
97-10 | ¥7 —100 " 


2 — 3 c4- 3 an ru 
11$— 124 11 — 123 | anys) 115 


t Quotations on Liverpool Stock Exchange.. 


Dividends paid in deferred sbare warrants, gine being used aa capital, 


the next. 
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oe NAME. os Dividends tor a 


the á : IO doe 
Quotation Quotation week cp led 
Share.“ the last three years. Oct. 9th. Oct. 16th. | Oct. 16th, 141 


20,000 | British Aluminium 7 % Cum. Pref. . 


900, 0007 Do. do. 5 Y 1st Mort. Deb. Bock Bed 
45, ,000 | British Electric Traction 


7— 8 7— 8 _ eee 
89 — 93 89 — 93 TT 


en as 10 6 % 8 E 9 «| 14 — 15 14 — 15 14 | .. 
50,000 Do. do. 6 % Cum. Pref. ..| 10 —. |112— 124 114 — 121 | 124 12 
350,0007 Do. do. 5 % Perpetual Debenture Stock Stock 121 —124 121 —124 | 1224] ... 
70,000 | British Insulated Wire Ord. . i 5 15 5x 20 E: 15 [4 8-— 9 8— 9 8l | .. 
70,000 Do. do. 6 J Cum. Prein. 5 e 51— 51 51— 52 S. 
50,000 || Browett, Lindley & Co. (1899), Ord. - sd. xL ga ds — = ok LM » 
50,000 « 6 96 Cum. Pret. ee £1 "TP oon 6 ii— p 44— 1,,xd $us . rm 
90,000 Brush Elocl Enging., Ord., 1 to 90,000 ũ m. a 2| 5 11— 12 lg— 17 YN ae 
90,000 Do. as Non ens 6 4, Pref, 1 to 90,000 2| 6% 2— 21 | 2— 2} | = | . 
125,000} Do. Perp. Deb. Stock 197 Stock) ... 102 —105 102 —105 1044 | ... 
108,7102 Do. 14 Perp. 2nd Deb. Stock Stock 99 —102 | 99 —102 A eee 
80, 000 | Callender's Cable TL T shares, Nos. 1—30,000 b 15 5 * 15 5 % 15 5 % 15 — 16 15 — 16 1535 .. 
40,000 Do. do, 5 J Cum. Pref. .. œ| 5 51— €i | bi— 62 if} 52 
90,0001 Do. do. 43 J 1st Mort. Deb. Stock Red ... Stock. 111 —115 111 —115 edo 
1,969,800 | Central London Railway, Ord. Btock Wk ange se Side 101 —104 {102 —105 | 104% | 103 
440,100 Do. do. 4% Pref. Stock " .. Stock 105 — 108 105 —108 1067 | 106) 
440,100 Do. do. Def. do. A Stock 98 — 101 99 —102 | 1014 | 100 
855,000 | City and South London Railway  .. Stock 24% 51 — 64 | 51 — 54 53 | 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 . 10 5 — 53 5 — bixd| e | 
54,000 | Crompton & Co., Nos. 1 to 54,000 ... 


3| 6% i s J 3 — 3 | S— 3333 
100,0007 | { Do, 5 Y 1st Mort. Reg. Debs., 1 to 900 of ` 


£100, and 901 to 11,000 of £50 red e 100 —105 {100 —105 . | w 

99,261 | Edison & Swan Utd, El. Let., “ A” shares, £3 pd. 1 to 99,261 5| 6% 1- 1 —. 
17, 139 Do. do. do. “A” Shares, 01 —017, 139 5 6 14— 23 1à4— 24 . e 
944 0231 Do. do. do. 4% Deb. Stock Red a. 100 .. 80 — 85 80 — 85 se 
100,0007 Do. do 5% 2nd Deb. Stock Prov. Certa. pape 100 | 0 84 — 89 84 — 89 xd M 
112, 100 | Electric Construction, 1 to 112,100 ... K 2| 6 1à— 23 li— 24 I 

25 000 Do. do. 7 Cum. Pref., 1 to 25, 000. ns 2| 7 234— 23 ?4— 3 2] | 2H 
182, 500 Do. do. Perp. 1st Mort. Deb. Btock Stock 98 — 102 97 —1C0 ] s 
18, 000 | General Elec. Co. (1900) 5 % Cum. Pref. „| 10 93— 10} | 10 — 103 | 10k 
150, 000 Do. do. 4 9$ Mort. Deb. . Stock 97 — 100 97 —100 xd 

35,000 | Henley’s (W. T) Tom Works, a. m 5 14 J 15 164— 174 | 164— 174 | 163 

95,000 Do. do. 44 % Pret. 2d 8 uu — 6 — 6 bye one 
80,000 Do. do. 41 Mort. Deb. Stock.. Stock 111 —115 110 —114 : 

50,000 | India-Rubber, Qu Posi and Telegraph Works .. | 10 29 — 23 22 — 23 228 | 214, 
300, 000 Do. do. do. 4% 1st Mort. Deb. | 100 100 —103 xd|100 —103 ze | se 
37, 500 Liverpool Overhead Railway, Ord. ... ins ws | 10 si 88% 3195 68— 7 61à— 613 - vee 
10,000 T Do. do. Pref., £10 paid Ses 10 .. | 13 — 134 | 13 — 134 P e 


7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... " 
$Rosling, Appleby & Fynn 6 % Cum. Pref. ... T - 
$7,350 | Telegraph Construction and Maintenance ... 


ae ea | — u. aa aM 
e| | 6 X| 19/- to 20/- | ... — .- HN 
12 | 15 %| 15 38 — 42 38 — 42 | 391 | 38) 


eon eee 


150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 ad ve . . {104 —106 104 —1C€5 vis 605 

20, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 4 8 % 12 % 104 — 111 | 104— n m isi 

20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000.. 54— 6 xd] 54— là | si 

840, 0007 Waterloo and City Railway, Ord. Stock .. | 100 100 | 3 343 9 EEA 3 34 91 — 94 | 91 — N 91 
EE Quotations on Liverpool Stock Exchange. t Unless pneum stated all shares are fully paid. From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY sar 


Consolidated Telephone Construction and Maintenance, 2/.— 4/- 


| Oldham, Ashton, and Hyde Electrio hg 1 „ 1564—16. 
National Electric Free Wiring, 17/6 paid, 3—3. Do. do. 16 pd.), 193—103. 
* From Birmingham Share List, J From Manchester Share List. Bank rate of discount 3 per poy “Guns 13th, 1901). 
— ———— ee ee = on ee trs Sa, ae — — — — a S 
MARKET QUOTATIONS, | Wednesday, Gcisber 16th. 
AREE NOR J CC DIENEN EMEN NR — E 
CHEMICALS, &o. | This wee wet M | Last week. Ino. or Deo. METALS, &o. (continued.) This week, | Last week. Ino. or Dec 
a Sis H oe — .. , per owt. 5 / 6j- g Copper Sheet s cs .. per ton £80 £80 . 
a Nitro . ee os per owt i3 g [T] Rod ee ee eo ee per top £80 £80 s 
a n Oxalio per omt 6 ss (Blectrolytic) Bars „ per ton ge seu oe 
a „ Sulphuric .. per owt. 6/6 5/6 vs 6 n " Sheeta .. per ton £20 £90 . 
a Ammoniac, Sal per owt. 89/- B9/- - 6 n ü .. þer ton S: 
: dum Muriate (orystal) .. per ton £88 10 £88 10 oe © ^» ii H.O. Wire per lb. d. 
.. per ton £80 £80 f Ebonite Rod .. T" e. per lb. j. / 
a Bleaching powder .. per ton £1 £1 is „ Bheet .. . per lb. 6j- 6 
: Bisuiph e of Carbon | .. per ton £16 £15 vs n German Silver Wire — .. . per Id. 1/5 1,5 e 
.. per ton 215 £15 " h Gutta-percha fine . e. per lb. 87 87 a. ino. 
a Bensole (90 %) . per gal. 4/- qı- is h India-rubber, Para fine .. . per lb. 5164 to 3775 8/6 to 8/7 dd. 
( By - .. per gal, 6/6 5/6 A Iron, Charcoal Sheets per ton 418 
: pper Sulphate e. per ton £22 £22 ; i „ Pig (Cleveland warrants) .. per ton ‘5/74 45/74 
Copper Sulph 2s - .. per ton £24 £24 " 4 ,, Forgings, acoording to s per ton] From #11 | From #11 
2 n White Sugar .. . per ton £81 £31 6. „ Borap heavy.. —.. per ton 50/- to 52/6 | 50/- to 52/6 
„ Peroxide . e. per — cL £27 10 "T 4 , Wire, galvanised No.6 .. per ton 25. i 1 e | vs ; 
= Methylated 8 irit per gal. 2 2/6 | vk 5 to dec. 
a Naphihe, Bolvent at 160°C). per gal. 5/6 5/6 : j Lead, English a oo oe POF ton 11 17 6 [11 18 9 
& Potash, etary n casks... i Bad, Bad. ‘é te per ton] 418 10 £18 lv ee < 
a » Causti (75/80%) ee per ton 224 £24 ee s Manganin Wire No. 99 ee ee por Ib, 2: 4 oe 
a Bisul hate os per ton £85 £R5 ví per bot. ve 
a Bhellao £ .. per owt. 80J- 80 | us i 4 Mica “in original oases), small .. perlb.| 8d. » 9d. | 8d. to 9d. oe 
a Sulphate of "Magnesia .. per ton £4 10 £410 | kx » " m — per lb, | 1/9 to 2/9 | 1/910 9/9 ee 
a Sulphur, Sublimed Flowers . per ton £6 £6 ad d „„ der lb. | 8/810 7/8 | 8/8 to 7/8 L 
a2 n qReoovered vx . per ton £5 10 £5 10 $4 p Phosphor Bronse plain in cagtings per Ib. uo) to 1/8 " to 1/8 ae 
m ump .. per ton £5 £5 x p dá per lb. | If to 1/4 to 1/4 ee 
a Boda, Canmi (white 70 %) .. per ton £10 15 £10 16 | vi p " “trip aeo per - P 1 Prom m e 
a „ Crystale .. per ton £8 £8 | Me 0 Platinum . ne ee pero di 
a Bíobromaie,oasks  .. per lt. 23d. 93d. | a p Silicium Bronze Wire per lb. "i 5 400 ied. Pj un 5. 
1 Steel, Magnet, iu ans to desc''n per ton From 4 s 
METALS, &o. | [T] IT] ee ee NN 1 i 9 
ine. 
d Aluminium Ingots, in ton lots per ton £148 eus | " 9 Tin, blook ..  ..  ..  .. per ton) | 19 £16 | e 
b M Wire, in ton lots per ton £24 ELA | s 9 » toil à ey .. per Ib. 1/6 u 8 
b Rheet, ae von lots per ton £191 £191 | : n wire, Nos. 1 to 16 ` . per lb. 18 18 . oe 
P Babbitt's metal ingots per ton i dec. p White Anti - friction Metals — 
c Brause (rolled metal 2" to 12") basia per Ib, pi " White Ant” brand. per ton £35 to £65 | £85 vo £65 oe 
c Tube (brazed) .. per lb, j Yarna,2/10s Grey Cotton, on sp'ls per lb. "d. qà. * 
" „ (solid drewn) .. per Ib. j „ 6 lea. Flax .. per lb. 54d. bid. e 
Wire, basis e ee «per lb, j „% 3 ply 10 Ibs. Russian  .. per lb. zd. 418d. e | 
ober Tubes (brased) .. per lb. j „ 10 lbs. Russian, single .. per lb. 42d. 414. L l 
4 (solid drawn) .. per lb. x j 180 Ibs. Jute rove . per ton £10 76 £lu 76 e ci ! 
; Copper Bars (best seleowed) .. per ton | X k Zino, Bh d. (Vielle Montagne ond.) per ton #22 10 642 10 T | 
J QUNM MEN: ETE 
fa Messrs. G. Boor & Co. 


„ India- Rubber, G.-P. and Teleg. Works 


5 Ashb 7 Limited. 
» The British Alunnnium Co., Ltd. (E Mentos Morn 7 


; E ! Messrs. James & Bhakspeare. |Co., Ltd. V, T. Glover & Co., Lid. 
hib AME RE 4 e Messrs. Thos, Bolton 4 Sons. i ree ! h Messrs. Jackson & Till. i nS Quotations n pens Ormiston & Sons. 
M ERN 5 Messrs. P'. Wiggins & Sons. e e Messrs, Bolling & Lowe. supplied by M Messrs. Johnson, Matthey & Co., Lu. 
c Messrs, Frederick Smith & Co. | Jj Messrs, Walier H. Hindley & Co. p The Phosphor Bronse Company, ‘La. 
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THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


MODERN COMMUTATING DYNAMO MACHINERY. | 


(Abstract of Paper read before Section IX. by H. M. HonaRT, 
M.LE E.) 


(Continued from page 611.) 


A nATHER interesting result in connection with these designs, is 
tlat relating to the cost of net effective material” per kilowatt. 
For the entire range of capacities and voltages, this varies but 
liftle from the average value of 16:3 shillings per kilowatt, being 
in, dependent of the rated output, and practically independent of the 
voltage. But the total factory cost will be less per kilowatt the 
greater the capacity, since, in large capacities, the “net effective 
material" constitutes a higher percentage of the total factory cost. 


i MN 
3 -8 m — F 
p | 
v 
S 
3 
8 
8 
S 6 — 
8 Derived! from formula 
Ü 2 NE re 
8 0/84 + -O31 P + 5 M. 
d 4 or heil d w=. 
1 
8 2 um 
Q 
N 
3 | 
V 2 50 700 450 200 
G llean die mater in centimetres. 


Fia. 2. 


de basis on which the cost of effective waterial” was 
c J.ulated, is :— 


Pence per 
kilogramme. 
Armature copper Si ssi Sx —. 24 
Field eee eee L] 24 


Commutator segments . ps 9 55 ‘ee, (Oe 
Magnet yoke and cores (cast-steel and 
wrought-iron T ET 285 e. 45 
Pole faces (cast-iron) ... oe 5 ue 30 
Armature laminations (shect-steel) ... v 36 
Although for the prevailing prices it was more economical to 
employ cast-steel forthe magnet yoke, the writer would prefer cast- 
iron, as he attributes great importance to stability. In some 
countries the relative prices for these two materials would also 
make it more economical to use cast-iron for the magnet yoke. 
The writer believes that the cost of 16:3 shillings, on this basis, 
per kilowatt of.‘ net effective material" is, for these rating, s speeds 
and voltages, excellent for high-grade machines. 


HQ — 


o 
O crs, VA mere 


5 aoe "ERR 


190 c 


| a / . 


cQ tines per ampere turn per centimetre 
; or circumference 


2 — —ÀÀ — — 8 — 3 
po rem 

C B uL eed E 
4 2 3 4 5 


Axial len sth rand radial aepth» of Cross 
section o winding. =- in cencime^reg. 


Fia. 3. 


At present 115 volt machines for outputs above 200 Kw. may be 
regarded as special, aud the principles set forth need, in these larger 
*12e8, only be cousidered as applying to machines for 230 volts aud 
550 volta. 

Considerable empbasis has been laid upon the impoitauce of low 
reactance voltage. This quantify not being conveniently measurable, 
cach designer estimates it on the basis of whichever methed his 


experience has led him to consider least unreliable. The writer 
proposes to describe the method which he prefers for this purpose. 
Prof. Perry gives the following approximate formula for the in- 
ductance r of a cylindrical spool free in air, of N turns, whose width 
w, mean radius r, and height of winding A, are of such dimensions 


that z and 2 are very small :— 


| ere 
L = .0184 r + 031 À + 035 w 


Solving this for a coil of a cross-section of one square centimetre 
for various diameters, we derive the curve given in fig. 2. 
P The cnrves of fig. 3 give the corresponding values for square 
cross-sections of coil for diameters of 50, 100, and 200 centimetres. 
A few experiments have been made with a view to ascertaining 
how far the values given by these curves may, for rough 
practical purposes, be used for other than circular coils. Five coils 
were prepared, of the shapes and dimensions shown in fig. 4. 
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The inductances of these were measured on a 50-cycle circuit 
supplied from a uni-slot alternator. It was afterwards found that 
this alternator gave results 23 per cent. higher than an alternator 
giving a more ordinary wave-form, which had three slots 
per pole. Besides the values observed on the circuit of the 
uni-slot machine, there are given in Table XIV. also a set of values 
corrected by 15 per cent. for the purpose of arriving at more repre- 
sentative results. l 


TABLE NIV. 


| j | 
| Value observed 15%, lower valu 
. D — 1 EN e 
Mean length ds E Value for in uni-slot alter- to correspond 
Coil. per turn- more nearly to 


circular coil | nator with 
centimetre. average Wave 


f sam 
e from fig. 3. abnormal 


| periphery. | wave shape. | shapes. 

= 3 —— — — 
I. | 177 536 43 | 1:0 | 87 
II. 105 33 65 1:0 ! 87 
III. 147 | 47 70 | 11 | 9 
IV. 189 600 75 | 13 | 1:05 
V. 234 754 | 70 12 105 


This shows the experimental values, although higher, to be not 
altogether different from those which one obtains by this rather 
free use of the formula. 

The writer has preferred to work from the basis of the formula, 
as arranged in the curves of fig. 3. It is the relative values for 
different machines which possess the chief importance. 


Fic. 6. 


- Fig. 5. 


The customary shape of the coil of a continuous-current dynamo 
is as shown in fig. 5, and the portions lying outside of the slots will 
be treated as having values for the inductance per centimetre of 
length of some such amounts as are given by the curves of 
tig. 3. 

As three to five segments are generally at the same time under the 
brush, two to four coils per brush come into consideration. Hence 
the complete coil on which we must reekon is much as shown in 


tig. 6, ic, rather spread out. A representative cross-section may 


be taken as having (considering the equivalent circular loop) an 
axial length of one centimetre and a radial depth of two centi- 
metres, and we might take from 40 to 80 cms. as the customary 
range of diameters. It will be seen from the curve that, on this 
basis, there will be about ^7 C. (i. S. lines per ampere-turn per centi- 
metre of length tur the free part of the coil. 
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For the portion lying embedded in the slots, various observations 
lead to a representative value of about four lines per centimetre of 
effective length. 

In the embedded portion the conductors short-circuited under the 
positive brush lie over or near (according to the nature of the 
winding) those simultancously short-circuited at the negative brush, 
whereas the two groups of corresponding end-connections are located 
entirely scparat»ly, as in fig. 7. 


d e» mE we » i 
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Hence the magnetomotive force acting in the short-circuited coil 
is twice as intense for the effective length as for the end-con- 
nections. 

It bas seemed best to designate by embedded lengths” and 
“free lengths respectively, the slot-enclosed portion and the end- 
connections, including with the latter that portion of the conductors 
parallel to the shaft, not strictly ironclad. In the writer's 
design this makes quite a difference. In this free portion, 
where the conductors are parallel to the shaft, the magnetomotive 
force is also twice as intense per centimetre of length as for the 
end-connections. But rather than ss uu the necessarily only 
approximate calculations, it is preferable to take a slightly higher 
value, namely— 


'8 O. G. S. lines per centimetre of “ free length.” 


Take a cate where tbree turns are short-circuited under the 


positive, and three under the negative biush (fig. 8):— 


The mean length of one tun. - . 100 cns. 
The effective length of laminations es 10 ,, 
“Free length” per tum ... m 80 „ 
“Embedded length" per turn ... he av 20 5 
Lines per ampere turn for free lengih” = 8 x £0 = 64 
Ditto embedded length” = 4 x 20 = RO 
Lines per ampere for “free length” = 3 x 64 = 192 
Ditto “embedded length ” = 6 x 80 = 480 
Total lines linked with short-circuit turn ... = 672 


The inductance of one turn, in henrys, with relation to all the 


turns simultaneously short-circuited 
= 672 x 10-* = ‘00000672 henrys. 
If the periodicity of reversal equals 500, the reactance equals 
2m x 500 x 00000672 = 0212 ohm; 


and if 100 amperes is the current to be reversed per set of brushes, 


the reactance voltage per segment equals 
100 x 0212 = 2°12 volts. 


The writer believes that bere, for the first time, attention is called 


to two very interesting facts :— 


1. That in the majority of mcdern machines, the inductance of 
the “free length” is a very considerable percentage, say 25 per 


cent. to 40 per cent., of the total inductance. 


PODES 


Fig. 8. 


2. That, with the ordinary open slots with parallel sides, the 
inductance per centimetre of “ embedded length” is generally only 
some four to six times greater than the inductance per centimetre 
of “fiee length.” 

These considerations lead to another of still greater interest and 
importance, namely, that the inductance of & coil laid upon the 


surface of the armature—:.e., on the lines termed "smooth core”: 


construction—is rarely much less than one-third apd often one-half 
or more as great as in the case of the same coil Jaid in & slot. This 
is readily seen from the case already illustrated. 

In the old-fashioned types the armature was very long and the 
end-connections but a relatively very small percentage of the mean 
length of a turn; but in most of the modern machines, such as the 
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latest multipolar generators built by Mather & Platt, Westinghot se, 
General Electric Company, Schuckert, and others, the tendency 
toward narrow armatures of large diameters, as in the case taken. 


(To be continued.) 


REQUIREMENTS OF ELECTRICITY IN 
MANUFACTURING WORKS.’ | 


By WM. S. ALDRICH, Champaign, Ill. 
(Concluded from page 615.) 


V.—INFLUENCE OF ELECTRIC DRIVE UPON ARRANGEMENT OF 
MACHINERY. 


The floor space required per machine or tool is reduced to a 
minimum. 

The alignment of overhead shafting is no longer necessary. 

Clear overbead room is provided for handling all classes of heavy 
work. The crowding and complications arising from overhead 
shafts and belts are avoided. 

Location of machines and tools may be made!to suit the require- 
ments of the work and the available floor space. The product may 
then be finished with least time and labour, with least handling and 
transportation, and in the most efficient and economic manner. 

Allthe conditions of work and of labour may be arranged to 
handle tools and material to the bert advantage with freodom 
of workman's movements aud facility in executing manufacturing 
operations. 


VI.—CHANGING FROM THE OLD TO THE NEW SssTrEM or Darvina. 


When alterations or additions in power transmission are required, 
it is the invariable practice in many modern shops to extend in the 
line of electric driving. This is notably the rule where electric 
supply is already at hand for either lighting or power service. In 
the rehabilitation of an old establishment some of the shafting 
transmission may usually be combined with the electric drive, as in 
the so-called group system. Much can be done to improve the 
power transmission if existing lines of sbafting are divided into the 
most economic sectional lengths, determined by the speed, character 
cf load, and kind of work. Electric motors will prove valuable 
adjuncts if installed to drive these sections independently. The 
electric drive is an economic and flexible auxiliary, supplementing 
the earlier and rigid mechanical power transmission. Such partial 
introduction of the pew system, especially if an electric lighting 
plant is already in service, will early develop its advantages. It 
will defray the cost of installation and maintenance by greater 


^. economic production. 


Scrapping the old to make room for thelnew involves the same 
economic questions in the case of power transmission as in that of 
manufacturing machinery.  Productive machinery should not in 
general be scrapped while there is retained the old system of belt 
driving, with its inherent power and speed limitations. The 
increased output of the old machine, electrically driven, will fre- 
quently equal that of & new machine, belt driven, and turning out 
the same kind of product. 


VII.—APPLICATION OF THE ELECTRIC DRIVE. 


1. Individual Driving Without Intermediate Gearing.—The 
armature of the motor is mounted on the main spindle of the 
machine. The power is most directly applied, with ideal adapta- 
tion of tool to work. 

It requires more or less special adaptation of motor to machine, 
with rarely any marked charges in the structural design of the 
latter. ` 

2. Individual Driving with Intermediate Gearing.—The motor is 
conveniently mounted on the frame of the machine and drives it 
through the intervention of the ordinary gearing. 

It requires no special adaptation of motor to, machine. Any 
suitable motor may be used on any machine. 

3. Advantages of the Individual Drive.—The workman bas the 

most perfect control of all factors entering into the economics of 
production. There is maximum economy in the application of 
power. ~ * - 
The speed control and the output are independent of any other 
machine. They are no longer limited by the speed of the line 
shafting. Machines and tools may now be worked to the limite of 
their respective capacities. 

The productive efficiency of the machine is increased. It may be 
operated at all times up to the power limit, reducing time and cost 

of labour for any given product. 

The choice of the individual drive depends upon the power 
required, the size of the machine, the time it is in service, and the 
value of the product. : 

The individual motor drive is usually adopted where the macbine 
is in use only part of the time, and in sizes as small as two or three 
horse-power, and requiring wide variations in speed and power for 
maximum output quite independent of the first cost. For large 

))! 8 
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machines this method reduces the power losses to a minimum. It is 
particularly advantageous for shears, punches, and a class of repair 
shop tools requiring power only at intervals. The constructive 
details and design of direct-driven machines are not usually altered 
to any extent; secondary speed changes are obtained by the usual 
change-gear and mechanism; in special cases of large tools, a 
range of speeds is sometimes best provided by a special variable- 
speed motor. 

4, Group Driving.—A few large electric motors are employed 
independently driving sections of shafting of the most economical 
length. This method is thus adapted for driving a number of small 
machines, with no particular requirements in speed or in power; 
or for most economical manufacturing along special lines; or for 


driving any section on overtime or night shifts; or for independent 


driving of separate floors, departments, or detached buildings. 

The maximum economy with the group system can only be 
secured when allof the machines so driven are in constant use, at best 
speeds for maximum output. This dictates grouping machines as 
far as practicable of the same size, style, functions, speed and power 
requirements, having due regard to the work to be executed. 
Sectionalising the power transmission by substituting electric 
motors for either the main or section belts secures partial advan- 
tages of the new system side by side with the old, and is frequently 
resorted to in old establishments adopting new methods. 

5. Individual and Group Driving.—The most general requirements 
of factory transmission can all be met by an intelligent combination 
of these two methods of electric driving. 

The first cost of installing the individual drive will generally be 
from 2 to 5 per cent. higher than for the best group system, when 
all other considerations are the same. The individual drive is more 
economical in the use of power than the group system, especially if 
in the latter only a limited number of grouped machines are in use 
at any one time, at average loads. 

6. Portable Tools and Appliances.—The extreme flexibility of the 
el^ctric system invites the widest use of portable tools and appli- 
auces. A flexible heavily-armoured cable gives any desirable radius 
of action, with no expense to maintain as a part of the transmission 
system, with no danger or difficulty in handling, and requiring least 
time and labour for any immediate shifting of tool or work. Least 
used tools need not occupy floor space when not in operation Most 
favourable economic relations may, therefore, be secured in many 
lines of manufacturing work, especially of the heavier grades. 
Almost all required tools may be taken to and operated at the work 
in hand. Time is saved in not baving to shift and adjust the work 
tothe machine or tool. Several operations may be carried on at 
one time by bringing different tools to the work, each independently 
driven and operated. 

7. Electric Transportation and Conveying.—Electric hauling by 
surface or overhead systems of distribution, electric conveying and 
telpher systems, electric cranes, hoists, lifts, and elevators, are all 
well-developed fields, and present no unusual or insurmountable 
difficulties when installed as a part of the regular electric system of 
a manufacturing establishment. Tools are taken to the work, or 
machines and tools are quickly served with material and work, re- 
ducing the cost of all handling to the lowest terms in a field of 
non-productive labour that has formerly been very expensive. 

8. Electric-Driven Auriliaries.— With an established electric 
supply service for all manufacturing work, it is an economic step to 
drive by electricity all auxiliaries, as pumps, fans, blowers, air com- 
pressors, &c. 

VIII.—SELECTION oF EQUIPMENT. 

1. Factors Determining Choice of the Electric System. — Bach manu- 
facturing industry has its own inherent requirements. No general 
rules can be given, but every case must of necessity be studied and 
d :veloped by itself, with a thorough preliminary survey of all con- 
d‘tions and requirements. One successful system caunot furnish 
p: ecedent for another. 

In general, the following lines of inquiry should be fieely iuvesti- 
g ted before choosing avy system for power transmission in mauu- 
facturing work:—The size of the establishment; the area to be 
served; the arrangement and grouping of shops, departments, or 
buildings; the arrangement, types, and sizes of machines or tools 
to be driven; the variety of speeds required ; the character of the 
lords involved; the kind of work to be executed; the economics of 
fuol and water supplies. 

The above items should bave been predetermined from the stand- 
point of most economic production. They should in no wise be 
l'iluenced by questions of power transmission. How to drive the 
machinery in a new and modern manufacturing plant should be a 
secoud and not a first consideration. It should be determined by, 
raiher than itself determine, the conditions for economic pro- 
du. tion. 

2. Interchangeability Throughout the Electric System.—It should 
be possible to drive similar apparatus and motors from any point of 
allachment to the wiring system. Greater flexibility is thereby 
secured, added facilities provided for use of portable tools, aud 
readiest extension made of plant and distributing system at any 
time. Preferably have one, and only one, electric system if it can 
be secured by intelligent consideration of all present and the most 
probable future requirements. This does not necessarily imply that 
it is best fo have one single circuit forall kinds of service required 
in a manufacturing establishment, as light and power; but it should 
not be required tu use different circuits for the eame service, as 
portable tools. 

3. Uniformity of Electrical Equipment.—Generating sets and 
motor equipments should be standardised as far as possible in the 
case of any given establishment. These machines, as well as their 
parts, should bo readily obtained in duplicate at any time. This is 
puticularly important in making additions and extensions in the 
cup system, where it may be tcequired to change from a smaller to 


a larger motor at any time to accommodate more machines on a 
given section. It cannot be advantageous to experiment with 
different styles and types. Electrical machinery to-day is so far 
standardised, and its performance predetermined, that there can be 
no excuse for not selecting that style and type best adapted to any 
given factory. 

4. Power Required as a Basis for Size of Electric Motor.—The load 
diagram for any machine will furnish the best data for determining 
the proper size of motor. It may be readily obtained under the 
working conditions of the machine by using a test motor. 

In almost all metal-working industries the power required is 
subject to extreme fluctuations, and may be very heavy, at times, 
while the bulk of it will be quite light. It is not necessary to 
instal an electric motor to carry, for any length of time, such 
sudden and heavy loads as will be shown by the peaks of the load 
diagrams for the several machines, or the sudden initial throw of 
the ammeter needle. 

The limit of overload is fixed by the allowable rise of temperature, 
and can readily be predetermined for any given electric motor. In 
general, the surface temperature of the motor field coils, as 
measured by a thermometer, should not exceed from 35° to 45° C., 
with a maximum limit of 50? C., after an overload run of from 6 to 
18 hours, as may be specified by the builders. 

Starting load currents are, of course, high, and may be from two 
to three times the normal current, as in the case of overloads, for 
brief periods. Individual drives require proportionately larger 
motors to enable them to carry alone the heavy overloads. Group 
drives require only normal load motors, as it will rarely ever occur 
that the several grouped machines are all carrying overloads at the 
same iustaut. Motors for this service may often be much smaller 
than would be dictated by the combined load diagram of the 
machines forming the given group or section. In no case will they 
require to approach the maximum, or the sum of the maximum, 
loads of the various machines. Group system load curves will be 
smoothed out considerably. In all electric motor installations 
there should be ample power provided, rather than a narrow margin 
only to work upon. Increasing loads are almost sure to arise in 
time. A motor of ample size gives that reserve power so charac- 
teristic of the electric system, if properly installed. 

5. Character of Loads in Manufacturing Work.—Load curves and 
diagrams of individual machines, groups, sections, and the entire 
plant, can only be relied upon in estimating the character of loads 
being carried, or likely to be carried, under similar conditions. The 
load factor, the ratio of the average to the maximum load, for any 
given time on any given part of the system, should be as high as 
possible for best working efficiency and economy. It may be largely 
influenced by the way the operator handles bis motor. Whatever 
the kind of load, uniform or variable, light or heavy, continuous or 
intermittent, suddenly fluctuating or periodically variable, it must 
be carefully investigated before installing electric motive power. 
In certain instances, fly-wheels may be useful, for the same 
mechanical reasons as elsewhere employed in machinery. 

6. Speeds of Manufacturing Machinerg.—The speeds should be 
predetermined by the conditions for mcst economic maximum 
output, and so fix the range required for the electric motors. In 
no instance should the reverse be the case. Io many cases of 
individual drives it may be best to obtain the speed reductions 
mechanically, as by the ordinary change-gear. It is not necessary 
nor advisable in all cases to sccure the same by mounting the motor 
armature directly on the spindle of the machine. Provide motors 
with speeds consistent with the range of change-gear, and gear 
down rather than up. 

7. Electric Generators Required in Manufacturing Plants.—The 
style aud type should be largely determined by the kind of service 
to be supplied, the size by the normal and overload conditions as 
shown by the plant load diagrams, with due considerations given 
to special conditions and variable loads. 

The actual normal capacity of the generator will be chiefly deter- 
miued by the length of time the various motors are in use, ratl.er 
than by their normal or aggregate capacity. It may happen, owing 
to the intermittent use of machines and motors, that the generating 
plant may be reduced to 50 per cent., or even to 20 per cent. of the 
aggregate normal capacity of the motors out in the establishment. 
An increase of the electrical system can only be intelligently made 
Írom a careful study of the load curves of the existing installation, 
and using it as a basis for comparison with the probable load curve 
under the proposed conditions. There should be judicious sul- 
division of the generating plant into units, preferably of the same 
size and style, that they may be readily interchanged and dupli- 
cated at any time, with one or two relay units for emergencies and 
extra rush seasons of work. All generating units used in mauu- 
facturing installations will necessarily be of such size as to warrant 
their being driven by direct connection to engines or turbines. If 
generators required are too small to warrant direct connection, the 
ee is too small to warrant an introduction of the electric 

ive. 

8. The Electric Wiring and Distributing System.—All wiring 
should be done in accordance with the National Electric Code,” 
Leing the rules and requirements of the National Board of Firo. 
Underwriters. Separate service circuits, from the same or separate 
bus bars, may be provided to advantage, for lighting and various 
power uses. Sub-stations, or sub-station switchboards, should be 
provided for separate shops, floors, departments, or buildings, 
making it unnecessary to run a separate set of wires back to main 
switchboard for each service. 

9. Indirect Electric Distribution.—Indirect distribution, through 
the use of accumulators, converters, or transformers may be found 
expedient under certain conditions. For the three-wire systems, 
some typo of accumulator or motor-generator balancing set is almost 
essential for efficient regulatiou. The accumulator may render as 
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invaluable service in certain kinds of factory installations, such as 
won and steel mills, as it is now rendering in traction work, where the 
character of the load variations of the former is somewhat analogous 
to that of the latter. The loss in the battery is very small and 
entirely negligible compared to the advantages to be derived from 
its uge in manufacturing plants of the type mentioned. 


IX.—lLossEs IN FACTORY TRANSMISSION. 


The inherent losses common to all systems of factory transmission 
are due to the intermittent and irregular use of the machines 
driven. These are reduced toa minimum with the electric drive. 
There is no consumption of power when the motor and machine are 
not in operation. There are no power losses when the motor is not 
in use, no so-called dead load losses, due to mechanical friction of 
the shafting system, no transmission losses in the line when the 


‘electric current is not required. 
Electric generators and motors, when in operation at uniform 


speeds, have, generally speaking, but two kinds of losses; the first 
13 à constant quantity depending upon the size and type of machine; 
the second is a variable loss proportional to the square of the current 
in the armature circuit. The electric line and other wiring has a 
loss proportional to the square of the current carried. The cost of 
waste power in the mechanical system becomes excessive ut light 
and frictional loads. It is saved in the electric system, in which 
the constant losses are minimised and the variable losses are through- 
out proportional to the amount of work being done. 


X.—EFFICIENCY or ELECTRIC TRANSMISSION. 


The efficiency of the electric system under normal conditions 
shows high maintained values, from about 25to 35 per cent. iunder- 
load to the same amount of overload, for the individual generators 
and motors, as wellas for the aggregate efficiency of the installa- 
tion. In mechanical transmission there is a constant falling off 
in efficiency at various underloads in every part of the system, 
owing to the inherent losses due to mechanical friction, which 
losses are constant at all loads and constant speeds. It is not 
a question so much of the individual efficiencies, in either 
case, as of the aggregate or combined efficiency, from engine or 
turbine shaft to machine or tool. The performance should be 
considered and compared at proportional parts of the full load 
as well as at normal loads. The mechanical efficiency of all 
manufacturing machines is almost invariably low. It is possible 
materially to affect it by efficient motors properly selected, installed, 
and operated. 

The all-day efficiency may be made higher with the electric drive 
than with any other system, as the amount of time is minimised 
during which machines and tools are necessarily idle. 


AI.—OPERATION AND TESTING OF FACTORY INSTALLATIONS. 


1. The Gencrating Plant.—As far as practicable, each unit should 
be operated at its normal capacity—additional units to be switched 
in as may be required by the manufacturing conditions. 

2. The Motors.—Rarely the case that any machine or tool is 
started from rest with full load upon it. Motors may be started 
best under the usual friction, or light loade on the machines, as in 
the belt systems. When the machine is brought up to proper 
speed, work may be thrown on to it. In this respect the practical 
operation of an individual electric drive follows closely that of the 
belt system. 

It is always possible to tell exactly what is going on in an elec- 
tric drive, both in kind aud amount of useful work, as well as in 
the matter of wastes and losses. Power measurements are made at 
any point by ammeter and voltmeter, or by a wattmeter alone. A 
special test motor of known performance lends itself admirably to 
comparative tests of the performance of machines and tools under 
various conditions. Workmen may know at any moment whether 
they are driving tools or machines to best advantage for maximum 
output at best speeds. 

The definite power required for definite work may be determined 
aud charged to each machine, tool, or piece of work, and so make 
up the shop cost of procuction more exactly than by any other 
system. The power lost in friction of individual machines when 


running empty may be obtained with equal facility and compared: 


with that required in doing useful work. It will te fonnd that the 
latter increases almost directly as the resistance being overcome by 
the machine in its operation under working conditions. The power 


required by the work is a small per cent. of the total power delivered 
to the machine. 


LOSS IN ECONOMY BY THE INEFFICIENT 
COMBUSTION OF FUEL.“ 


——— — — — 


Bv A. BEMENT. 


ALL technical effort tends toward a commercial achievement, and 
it is by this means that the value of any method or apparatus must 
be measured ; if any technical process has a commercial value, it 
will surely find adoption as fast as the intelligence of the time 
will allow. The possibility of more economical use of fuel being 
accomplished by a better understanding of the combustion process, 
is one of those problems which must be measured by a commercial 
standard instead of being viewed from a distance as an abstract 
technical matter. 


* American Electrician. 


If the present prevailing practice with boiler furnaces has 
reached, or nearly approached, perfection without the aid of gas 
analysis, it necessarily follows that there would be no occasion for 


more advanced study of the matter; if otherwise, it should certainly 


be the privilege and opportunity of the engineer or station manager 


to avail himself of the advantages of methods and means of deter- 


mining the influence of the furnace conditions as affecting 
effidiency. 

The performance of a steam generating apparatus is usually 
looked at from the standpoint of what it does do, rather than what 
it does not do; and a brief examination of the source of the more 
important heat losses with stationary boilers may be profitable. 
The largest and most important of these is by the chimney in pro- 
ducts of combustion; in air which bas not been used, and by com- 
bustion gases escaping unused. This loss by the chimney should 
never be greater than 22 per cent., but may in some cases be as low 
as 12 or 15 per cent.; even if the justifiable loss be limited to 22 
per cent., and the losses of combustion in the ash, radiation, moisture 
in the air, fuel carried over the bridge wall, heat lost by burning 


- hydrogen in the fuel, &c., be placed at 8 per cent., there would be 


left 70 per cent. for useful work, which would be a reasonable, 
every-day performance for an ordinarily good apparatus. How near 
does prevailing practice conform to this? Let the station manager 
or engineer put this question to himself, and see how near he can 
answer it; not by estimating or guessing, but from actual know- 
ledge of his own conditions. His answer to himself will show him 
how well he knows whether a study of the furnace performance is 
useful or not. 

The losses, except those by way of the chimney, may be con- 
sidered in a large measure as fixed losses; the loss due to unburned 
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FIG, 1.—OnsaTT's APPABATOS. 


combustible in the ash may vary somewhat, but it is the one loss 
which generally receives the most attention, because the coke in the 


ash is readily visible. This loss, therefore, may be considered in 3 


measure as a fixed one, while that by. «he chimney is the varying, as 
well as the largest loss. T 


The relative constituents of the escaping gases, as shown ly 


analysis, should run, for good results, betwecn the two compositi. us 
following :— 


A B 
Carbon dioxide (CO,) 11 per cent. 15 per cat 
Oxygen O) jas T 8 M „ 
Carbon monoxide (CO) .. 0 n O » 
Nitrogen (N) . at cv. Bl p 81 1 


100 rer cent. 100 per cen’, 


— sd 


Between these {wo conditions there would be a difference in beat 
loss, with gases leaving at 600° F., of about 4 5 per cent, but if the 
combustion should be as follows :— 


CO, ; i - i 4 per cent. 

O oud Sia ee i e. 15 n 

CO- uu yes PR ihe te i. i 

N s so 81 T 
100 per cent. 


—— 


the loss would be 45 por cent. 


we es FH WB 
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The above compositions are with complete combustion, but if 
combustion is in any measure incomplete, the loss will be greater. 

Let the engineer in charge of boilers ask himself how near com- 
plete is combustion in his case, and what is the average per cent. 
of carbon dioxide in the gases; his answer to himself will help him 
to come to the conclusion whether he desires to employ gas analysis 
in the operation of his boilers or not. If he decides that he does, 
he will have a choice of several instruments. 

The most convenient and useful instrument for determining the 
proportions of COs, O, and CO in furnace gases is the Orsatt appa- 
ratus, sold by all chemical supply houses. This is only one of a 
large number of instruments designed for the same purpose, but 
differing in some manner; but it would be the only instrument that 
the engineer would be justified in considering. Fig. 1 shows such 
an instrament. The burette, or measuring tube, a, contains from its 
zero mark at the bottom to the upper capillary end, exactly 100 
cub. em.; but its graduation (in }-cub. cm.) extends only to 40 cub. 
cm., and ceases when the tube is enlarged. In order to guard the 
gas in this burette from the influence of changes in external tem- 
perature, the tube is surrounded by a water jacket closed at the top 
and bottom by india-rubber stoppers, and provided with a white 
background of milk glass, against which the black scale divisions on 
the barette are plainly visible. The bottom of the burette is con- 
nected by an elastic tube with a level bottle, B, which is two-thirds 
filled with water; the top end of the burette is connected with a 
glass capillary, r, bent at a right angle, and ending in a three-way 
cock, A. This tube is protected against breakage by & wooden frame, 
and carries at right angles three taps, designated h’, M“, k”, each 
having capillary tubes, and connected by inside rubber joints with 
three U-shaped absorption vessels, c, c", c“, each of which is filled 
with a bundle of glass tubes. The vessel, c’, contains a solution of 
caustic potash, and absorbs the carbon dioxide (CO;) ; c“ contains an 
alkaline solution of pyrogallol, and absorbs oxygen (O); c“ contains 
a concentrated solution of cuprous chloride in hydrochloric acid, 
and absorbs carbon monoxide (CO). In order to keep this latter 
solution in an unchanged state, it is left in constant contact with 
copper spirals introduced into the glass tubes in c". Sticks of moist 
phosphorus may be used in the tube c" for absorbing the oxygen 
in place df the dikaline solution of pyrogallol in which case the 
glass tubes within the absorption vessel are unnecessary. 

The absorption vessels are half filled with the chemical. This is 
drawn up to the mark made in the capillary neck by opening the 
connecting tap and running off the water in the burette A, for which 
purpose the level bottle, B, must be lowered. In making a test, 
the level bottle, B, is raised, the tap, ^, opened, and the burette, A, 
filed with water to the capillary part. The outer end of the 
capillary tube is connected with the tube through which the gas is 
to be led, and the lower end of the three. 
way cock, A, with a hard rubber pump by 
which the air is removed from the conduct- 
ing tube. The gas is aspirated by lowering 
B and turning A through 90°. The water is 
then run off to a point a little below zero; 
the tap, A, is closed, and the gas compressed 
by raising B till the water is above the zero 
mark. The india- rubber tube is then 
squeezed close to the joint by either the 
fingers or a pinch-cock, and after lowering 
B, water is permitted to escape by cau- 
tiously loosening the elastic tube, until the 
level falls to the zero mark. The tap, h, 
is then opened for an instant in order to 
equalise the pressure inside the apparatus 
with that of the atmosphere, whereupon 
exactly 100 cub. cm. of gas will be confined 
iu the buretto. 

Absorption now begins. The gas is con- 
veyed into the absorption tube, c’, by rais- 
Ing B, and at the same time opening k’. By 
causing the gas to travel back and forth 
from c to 4 the absorption is expedited. 
The reading is taken by raisiug B until its 
contents are on the same level with the 
water in the burette, a. The decrease in 
volume indicates directly the percentage by 
volume of carbon dioxide. In the same YY 
Way oxygen is absorbed in c" and carbon 
monoxide in c". The residue which re- 
mains uuabsorbed is principally nitrogen. 
Full directions for use of this instrumeot 
are given in a little book by Prof. A. H. 
Gill, entitled “Gas and Fuel Analysis for 


Éngineers." 
, The engineer might find a gas comp si- 
tion A .— 
A. 
COD wes wh 66 
O 25 sai jai vis uss .. 150 
CO ps Söe ae o5 ini .. OU 


which would show that combustion was complete, but that air was 
in very large excess, or he might get the composition B, showing 
both Incomplete combustion and an excessive amount of air. 
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With an obstruction of ash and clinker on the grate he might 
find composition C :— 


C. 
CO, DiN T TE PS T "E 7:0 
O bate D "Y ies TM .. 400 
CO ae s dis T T . 20 
Or he might find the very favourable condition :— 
D. 
CO T» m T ds sot .. 00 
Just after coaling the fire the showing might be as below :— 
E. 
"CO .. au " - -" . 110 
CO " ius E m fond .. 20 
After this fire had burned low and before replenishing, the com- 
position would often be represented by . 
F. 
CO, $a eave 222447 NEN sere PNE 2:0 
O EL ae E LM .. . 170 
CO "" p " ae .. 00 


(To be continued.) 


ü- —————— 


THE AUTOMOBILE CLUB AND ELECTRO- 
MOBILES. 


Tux following is a copy of a letter written to the Editing Com- 
mittee of Automobile Notes and Notices by Mr. Theodore G. 
Chambers, of Bloomsbury House, W.C. :— 


To the Editing Committee Automobile Club Notes and Notices, 


Sirs,—The Automobile Club was founded in the general interests 
of automobilism and not for the benefit of any particular class of 
car. What has been its attitude towards electric cars, and how has this 
branch of the industry been treated? The first Official trials of 
electric vehicles were conducted by the Club in connection with the 
Richmond Show in J une, 1899. The arrangements made on this 
occasion for charging aud housing the cars were notably inefficient. 
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The balance continuously indicates the percentage of CO, in the waste gases, 


Fig. 2.—ARNDT'S ECONOMETER. 


The second series of electric trials was held at Chislehurst in 
November, 1900. The conditions under which these trials were 
held have become notorious. An absence of practical knowledge 
on the part of the Club officials as to the requirements of electric 
cars was manifested. Manufacturers were, in the first instance, con- 
sulted as to the advisability of holding these trials, but their advice 
was not sought on any of the material points connected with 
their conduct. For the first time (and it is to be hoped for 
the last) owners of cars were kept in the dark till within two or 
three days of the event, not only as to the district in which the 
trials were to be made, but as to the whole of the conditions under 
which carriages were to run. No indication was given as to the 
class of car it would be desirable to enter, and as one result of this 
unprecedented rule, many carriages were entered which were totally 
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unsuited for the routes selected. In spite of the fact that the 
entrance fees were heavy (two firms alone paying an aggregate sum 
of £73, exclusive of current), no suitable accommodation was pro- 
vided for the cars at night at a time of year when inclement 
weather might have been expected. No opportunity was 
given for owners to provide accommodation for their employés 
engaged during the trials, and owing to knowledge of 
the district being withheld, no sufficient opportunity was given 
to the Press or the public to be present. An impression was con- 
sequently created that electrically-propelled vehicles were still in 
an embryo stage, and that the trials could only be considered as 
experimental. This was contrary to fact, as many costly and 
efficient vehicles were present, and the results of the trials conclu- 
sively proved the practical character of the electric car. We now 
come to the third occasion on which the Club has dealt with elec- 
trical vehicles. Ata meeting held at the Automobile Club last year 
to consider the Great Event of 1901,” special application was put 
forward to allow the representation of electrically-propelled cars. 
It was not, however, till July 25th, 1901, that owners received any 
intimation that a class had been established for electric carriages. 
The entrance fee of £20 per vehicle was requested before August 
lst. On July 27th a letter was sent to the secretary of the Club, 
from which the following is extracted :— 

“The car will require each night a charge of 30 amperes for 10 
hours, the voltage being 120 to 180 volts. We shall be glad to know 
whether arrangements will be made by the Club with the Exhibition 
authorities for the supply of current, or whether we shall make our 
own arrangements with the Corporation.” 

The official reply of July 29th was as follows :— 

“Iam making inquiries concerning current at Glasgow,” and on 
August 17th, in reference to a question as to charging at inter- 
mediate points upon the trial routes, the secretary wrote :—“ The 
Club cannot be responsible for the charging arrangements at any 


places except Glasgow,” thus distinctly assuming responsibility lor: 


provision at Glasgow. 

On arriving at Glasgow on August 30th, it being the Friday before 
the trials, it was found that no arrangements whatever had been 
made in respect to charging electric cars. . 

At the Glasgow Corporation electricity works notbing had been 
heard as to an electric car requiring current in connection with the 
automobile trials. The club officials, it may be, surprised at an 
electric car reaching Glasgow, had no suggestion to make. Excuses 
were varied and various. It was said that no one knew what cur- 
rent was required, but the letter of July 27th above quoted, 
specifically and clearly stated what current was wanted. It was 
urged that a representative of company had volunteered to make 
the arrangements. In view of the official replies of July 29th and 
August 17th no agent had been authorised to deal with Glasgow, 
and, as a matter of fact, the company's Edinburgh representative, 
Mr. Townsend, had neither spoken to nor seen the club officials on 
the matter. Even at this stage, namely, on the Saturday previous 
to the trials, which began on the following Monday morning, no 
assistance was rendered by the club officials, who from that time 
ignored the whole question. Owing to the kindness of Mr. J. C. A. 
Ward, the mains superintendent of the Glasgow Corporation (in 
the absence of the chief engineer), the car was at last able to charge 
standing in a street outside the Corporation works, surrounded by 
a crowd of vagrants and children. Charging was naturally conducted 
with some difficulty. 

On Monday Mr. Towusend came over from Edinburgh, and Le 
- and Mr. Ward spent the whole day in making arrangements to 
charge inside the Exhibition during the week. By the courtesy of 
the authorities permission was given for the car to stand during 
.the night in the Machinery Hall, but as it could not be admitted 
until after the official closing time, charging could not begin 
till 10.30 p.m. Up to this hour the car had to remain every night 

in the open, often with batteries discharged, and then tLe 
charging had to be rapidly conducted. Greater difficulties were 
thus introduced than were encountered at any time on a tour of 
1,200 miles. To render the official neglect less excusable the Cor- 
poration engineers stated that had they had a week's notice every- 
thing might have been in readiness for the car to charge at oue of 
the sub-stations at any hour and under adequate shelter. 

No explanation has been given by the club officials up to this 
date, and one may well ask what is the object of an entrance fee of 
£20 if it is not to secure adequate accommodation for the cars 
entered for trial? It may be here stated that all expenses of 
housing the car, supplying electricity and night attendance were 
borne by the owners of the car in addition to the payment of the 
entrance fee. | 

As will be seen from these notes the electric car cannot be said 
to have received that consideration frofn the Automobile Club of 
Great Britain and Ireland which have bcen bestowed on other 
forms of carriage. Electricity has been recognised by the Auto- 
mobile Club de France as a motive power for self-propelling 
vehicles having a great future before it, and trials of electric cars 
have been conducted in Paris with marked success. Once again the 
necessity has been demonstrated for the formation of a special 
committee in connection with the Club to deal with electric cars 
and their requirements, and to superintend trials in which they are 
engaged. 

l THEODORE G. CHAMBERS. 
London, October, 1901. 


_————— . — 


Acetyleue, —Àn International Acetylene Convention is 
being orgauised by L'Union Francaise des Acetylenistes, to be held 
in the premises of the Société des Ingénieurs Civils, in Paris, on 
the 21st and 22ud inst. 


TRAMWAY POWER CALCULATIONS. 


r 
ANYTHING that helps to determine the power necessary for elec- 
trical traction is welcome. An esteemed contemporary publishes a 
sheet of curves by Mr. A. G. Hansard for the purpose of deter- 
miniog the power and speed of cars under different conditions of 
speed and gradient. For this purpose Mr. Hansard has assumed 
30 lbs. per ton as the resistance of air, track and journals, The 
diagram shows the following :— . 

1. Given weight and gradient, the draw-bar pull is found. 

2. Given speed, the brake horse-power is found. 

3. Given the electrical efticiency of the equipment, there is found 
the current at 500 volts. 

An example is given of the use of the tables as follows :— — . 

A car of 13 tons on a gradient of 1 in 125 requires about 625 lbs. 
pull. At eight miles per hour this is found to be 134 BHP, 
whence is found about 12 xw. at 80 per cent. efficiency, or nearly 
25 amperes at 500 volts. Should any other resistance figure than 
30 lbs. per ton be deemed desirable to adopt, it will be easy to correct 
the result proportionately. 

To allow for acceleration, it should be remembered that an 
acceleration of 1 ft. per second persecond is equivalent to a gradieut 
of 3:1 per cent. Thus acceleration can be allowed for by increasing 
the gradient. It is also convenient to remember that an accelera- 
tion of 1 ft. per second per second produces a velocity of 10 miles 
per hour in the course of about 15 seconds. The scales are 
logarithmically divided, so that the same percentage of accuracy is 
attainable throughout. The diagrams only profess to be useful for 
one car; that is, they make no pretence of being of use in eati- 
mating station capacity. We think that perhaps the figures they 
give will be found to err on the side of moderation, but it is really 
very difficult to arrive at conclusions as to the power required per 
car. The usual consumption of energy by a 7-ton car, under average 
conditions, is 1 unit per car mile, or about 6 units per hour, all in- 
clusive. It seems probable that for a car of 13 tons at 8 miles per 
hour, more than 25 amperes at 500 volts will be required up a 
gradient of 1 in 125 on ordinary town rails, though for clean rails 
the figures appear good. Still, as said above, allowance can be 
made for varying conditions. | | 

J'ractical tests are wanted to determine the resistances of elec- 
trical cara. From figures before us we should say, further, that 
guch tests ought to include trials made on cars with the motors dis- 
connected, in order that the resistance of the mechanism may be 
found, as we believe the gearing to be responsible for very heavy 
absorption of power, which, if realised, might lead to better con- 
struction of gears, bearings, Kc. 
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RECENT TRAMWAY PRACTICE. 


Tux following notes were suggested by Mr. James More’s 
paper read in Section VII. of the Glasgow Congress :— 

Rails.—The Table given in the paper shows no particular 
improvement in the physical qualities of rails between 1891 
and 1901, but it does show the necessity for tests. For in- 
stance, 98-lb. rails supplied to Glasgow this year gave 
elongations varying from 8:00 per cent. to 17 per cent., and 
a contraction of area varying from 14°50 per cent. to 434 
per cent. 

Steel for rails contains from 55 per cent. to 65 per cent. 
of carbon, has a tensile strength of 45 tons per sq. in., vith 
15 per cent. elongation, and a contraction of 40 percent. In 
a 2 in. x 2 in. test piece. 

It is hardly necessary nowadays to insist on a fairly heavy 
section. Toronto has a curious rail history. In 1892 she put 
down rails weighing 98, 69, and 67 lbs. per yard, but the de- 
creased weight seems to have taught its lesson, for in 1894 
rails of 73 Ibs. and then of 86 Ibs. were tested. One does not 
envy the permanent way superintendent if he bas to work 
with five different sections. Rails used to be light and short. 
They have become heavy, but there are not a great number 
exceeding 45 ft. in this country, and there are all too many 
ranging upwards from 24 ft. 

The only conceivable disadvantage with rails so long as 
60 ft. is found in carrying them from the works to the 
tramway. If they are made in England much of the dis- 
advantage vanishes. Permanent way engineers gramble at 
having to lay these long rails, but their conservatism, oF 
their lack of energy, or of talent to adapt themselves to the 
change, must not be allowed to stand jp the way of on 
improvement. Joints are the expensive things in laying 
und in maintaining track. The fewer there are the longer 
will be the life of the rails and of the rolling stook, and the 
les: the expenditure in maintenar ce. 

Periodically the contiuuows red ie boomed, uud 
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we wish it every success, whether obtained by means of the 
cupola cast or the thermit cast or the electric weld. At 

resent we know only that the two oldest are very expensive, 
and that the Goldschmidt process is very alluring, and very 
young. Till the ideal is obtained we must try to join up 
our rail-ends in the best way, and the number of methods, or 
variations of a few methods, open to us is in number rather 
more than the sands of the seashore. There is the “ cut- 
joint" method, the **sole-plate " method, and the “ fish- 
plate " method ; inventors having spread themselves chiefly 
on the last, producing some really astonishing designs. Most 
of them come from America, and lead one to the conclu- 
sion that the general condition of the permanent way over 
there must be dreadful. 

If the foundation for the rails is laid well and truly, 
much of the need for joint support is gone. It is very 
desirable that the surface beneath the rails themselves be 
free from irregularities, and that is the point on which the 
‘out " or “ check joint scores over the sole-plate. 

A well-founded permanent way will pay for itself when the 
cars are running. Make sure of getting the joints well 
packed in the first place, for a joint packed while the cars 
are running will never last. 

In the majority of cases the concrete bed is floated, and 
finished smooth. The better plan is to leave the surface 
rough to make better bond with the setts. A bricklayer 
would certainly suggest that. 

All tramways are paved either with setts or wood blocks, 
and with both materials pitch grouting is used, instead of 
the old time, inelastic cement grout. Pitch grouting is 
too often carelessly done, as much being run over the surface 
as between the paving blocks. This leads to trouble with the 
first hot sun. In order to avoid the bubbling up of the pitch 
in hot weather, some engineers pour the pitch within 1 in. to 
13 in. of the surface, filling in the remainder with fine con- 
crete carefully brushed in. In this way the under-bed is 
kept watertight, and pitch does not spread on the track. 

Setts should be laid with close joints. If wide-jointed, 
they are soon worn to a rounded surface. 

Toothed margins are an abomination to the owners, as well 
as to vehicular traffic and bicycles. Wherever the track is 
not paved right across, it should have flush margins. l 

Special work, a8 it has been christened in America, is 
fairly well standardised in England. This is not to say that 
it has attained perfection. 

Points and crossings generally are made of cast-stecl, but 
it cannot be said that their wearing qualities are satisfactory. 
In single-line work, with passing places at frequent intervals, 
the special work item runs up the cost per mile considerably, 
and every endeavour should be made to secure good material 
for long life. 

In the steam days two dummy points were used as a rule, 
but we see now, everywhere in England, one dummy and 
one movable point, with a spring point at turnouts. 

The Germans scem to favour double movable points, and 
we are inclined to agree with them, as a tongue is inexpensive 
to replace, while our dummy points, when worn, must be 
renewed entirely. 

The built-up crossing is still in unfevourable evidence in 

Germany, but has been rightly superseded over here. 
_ Bonding has been recognised as essential, and enforced as 
imperative, for not many years. One cannot think it was 
considered to be either useful or necessary in the days when 
8 bit of No. 8 iron wire was squeczed under a bolt head on 
each side of a joint. One has heard of a short line,“ bonded” 
like that, where the drop could not be contained in two 
10-volt recorders in series, 

Nowadays we pat two heavy copper bonds (2,0 or 4/0) 
across each joint and cross-bond the rails every 100 to 
150 ft. When, after al! these precautions, the drop 
threatens to exceed a reasonable limit a negative booster is 
placed at the end of a track feeder. 

Overhead Construction is tending to the heavy side. Some 
recent examples seem almost too heavy, especially as regards 
the poles. 


An idea has arisen that span-wires are necessary more to 


pull the poles straight than to support the trolley wires. 

We should like to see spans not strained up to 600 or 
800 lbs., and the poles less cumbrous. A dip of 9 in. to 
12 in. in a span-wire is not unsightly. 
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Poles are made most generally in three sections, one 
shrunk and swaged over the other. They are planted 6 ft. 
deep in a concrete bed. 

Mr. More objects to the test in which the jointed pole is 
dropped through 6 ft. vertically on to a hard surface. Old 
custom calls for this test, and it was required when poles 
were “planted” by a multitude of men handling precarious 
props. Our methods at present are less crude. 

Probably the trolley wire is as good as it ever will be. 
It is hard drawn, high conductivity copper, with an 
ultimate tensile strength of from 22 to 25 tons per square 
inch, 

No. O wire, having a diameter of ‘324 in., has been used 
as a rule, but new lines are being constructed with 00 wire, 
diameter 348 in. The difference in weight is only 260 lbs. 
per mile, while it is cheaper to run extra copper above than 
below ground. 

In this country we have experimented very little with other 
than circular trolley wire. In America, however, where a 
perfectly smooth running surface is required on account of 
the higher speed of the trolley wheel, wire having a figure 
8 section has been used. These fancy sections are very 
difficult to handle. 

To support the trolley wire, insulated hangers, of an end- 
less variety of form, are screwed into ears which are either 
soldered or clipped to the wire. If well done, the soldered 
ear is the best. It is very easy for an ignorant or careless 
lineman to lay up a store of mishaps to worry the unfor- 
tunate running engineer. 

If clip ears are used the halves should be rivetted together, 
not screwed as in many places on the Continent. 

Hanger caps should be locked in some way, otherwise 
they tend to work off with the vibration of the line. The 
insulated bolt then unscrews, and the trolley wire falls. 

There should not be in the overhead equipment any 
article made of iron or steel, unless thorough and frequent 
painting is ensured. Much trouble is being caused daily 
by set pins that have rusted in, turnbuckles that will not 
turn, and by all the damage that unchecked oxidation can 
compass. 

The suspension of trolley wires is carried out in several 
ways ; but, whenever centre or side-bracket arms are used, 
the trolley wire should be supported flexibly, as with the 
span wire construction, as it is saved thereby from the 
shocks of the trolley-wheel, and efficient double insulation 
can be obtained. It is quite unnecessary to keep entirely 
to one system on any line, and judgment should be used as 
to whether brackets, arms, or span wires are better suited to 
any particular spot. 

There are two distinct systems of construction, viz., 
that for a side running, and that for a centre - running 
trolley. Possibly because a royalty has had to be paid on the 
former, the central method has been adopted chiefly. Un- 
doubtedly the side-running system lends itself to invisibility 
and other things more readily than its rival, but the 
swivelling head; which made the system possible, has not 
been too satisfactory. 

Cables are laid on the solid system, or on the draw-in 
system, cables laid directly in the ground being hardly ever 
used. The draw-in method scems to be the more advan- 
tageous. With the solid system cables are laid in wooden 
trouglis, or in glazed earthenware half- pipes carefully jointed, 
and filled in with bitumen, à wooden cover or bricks being 
laid on the top. 

Cast-iron pipes, or earthenware conduits, running into 
draw boxes spaced according to circumstances, are uged on 
the draw-in system, aud spare ways are generally laid in the 
beginning. With the solid system, such provision for the 
future is impossible. 

Multiple core telephone and pilot cables acoompany the . 
feeders. These should be looped through every section box, 
if laid on the solid system, to permit testing and location of 
faults to be carried out with ease. 

It is a great mistake to make up the pilot (rail drop) 
wires with the telephone wires, as the constantly varying 
currents of comparatively high intensity in the former will 
aggravate the usual induction troubles in the telephone 
circuits. 

Separate feeders for distinct routes are desirable, as a fault 


on one route can then be localised. 
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Cars. — The majority are single-truck double- deckers. 
Gradually we are being converted to double-truck cars, 
chiefly of the so-called maximum traction type. Some day 
we shall rise to cars having two equal-wheeled trucks, with 
four motors in all. 

Cars are being turned out so fast 
wood cannot be nsed in all cases, 
ready for firewood before their time. 
~ Motors are all single reduction geared, generally 4] or 43 to 
1. They vary from 17 H. P. to 35. H. P., but the majority are 
near the lower figure. The motor cases are supposed to be 
water and dust-proof, but they frequently are not. 

Carbon brushes are used in a rigid brush-holder. Owing 
to the great vibration, the pressure on the brushes has 
to be much heavier than with stationary machines, £o the 
brushes wear quickly. On this account the carbon is made 
harder ; but it seems to be false economy to save brushes at 
the expense of commutators. 

Controllers are invariably of the series-parallel type, with 
magnetic blow-out arrangements. In mcst cases it is possible 
to short-circuit the motors for an emergency stop. 

Brakes, till recently, acted only on the wheel tread and 
were applied by band-worked levers. Now we have hand and 
magneticaly-operated track brakes, and electric brakes 
operating through resistances, or by magnetic friction discs, 
always obtaining energy from the motors, which, for the 
time being, become generators. 

It is necessary to disabuse Mr. More's mind of the notion 
that the action of the electric brake is dependent on a gupply 
of power from the trolley wire, especially as he makes this 
imaginary dependence an argument in favour of the air 
brake. 

If electric brakes are to be used continually, it should be 
remembered that, as things are now, motors are as gmall, 
and as highly rated, as they can be, and some allowance must 
be made for the increased work they will have to do when 
used to retard as well as to accelerate. An ill-used electric 
brake will do more damage to the motors in one day than 
will the fair use of those motors, as motors, in several 
months. ! 

It is very hard to accustom drivers to the fact that the 
electric brakes will skid the wheels just as well as the hand- 
brake, unless the same precautions are taken. 

Power House Plant.—The need for quick steaming water- 
tube boilers is not felt on a pure traction load, the peak 
being either absent or insignificant. Lancashire boilers are 
therefore suitable, but it is doubtful whether many will 
share Mr. More’s predilection for the Galloway tube. 

Generators are, as a rule, continuous current multipolar, 
supplying at 500 volts. Extensive, complicated systems 
must be supplied by. high pressure alternators delivering to 
transforming and converting sub-stations, and the day is at 
hand when “one tramway, one power station,” will apply 
even to the largest systems. 

It is unnecessary to touch on other details of the power 
plant, as they are common to lighting and traction. 
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and there will be many 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for tbis journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


19,440. " Automatic cut-out device for overhead trollcy wire as used for 
electrical traction." W. HALLIWELL. September 80th. 

19,445. “A new or improved electric light numbering machine." . 
LAND and T. G. Mokrox. September 90th. R 
19,461. Improvements in transmitting and receiving apparat i 
waves." E. DucRETET. September 80th. (Completes H iid 

19,462. “Improvements in electro-magnets.” E. Duc 
(GG i Sem agne E. Ducretet, September 30th. 
19,509. Improvements in electric cables." K. T. BrNNET a 
i * 3 ; . T. NNE nd J. T. 
JOHANSSON. _ (Date applied for under Patents, &c., Act 1883, Bec. 108, March 
79th, 1901, being date of application in Sweden.) September 80th. (Complete.) 
: 19,510. "Improvements in electric cables.“ K. T. Bennet and J. T. 
JonaNssON, (Date applied for under Patents, &c., Act 1889, Bec. 1C8, March 
29th, 1901, being date of application in Sweden.) September 30th. (Complete.) 


19,514. "Improvements in electro-magnetio apparatus giving vibratory or 


oscillating motion." E. THomrson. October Ist. 


zu 
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19,515. "Improved means for actuating telephone exchange indicators." 
E. Tuompson. October Ist. 

19,538. 6 Hermetically closed, underground conduit for elecirio tramways 
and the like, with motor driven collector.” F.JANECEK. October ist. (Com- 
piete.) 

19.546. 
centric and triple concentric electric cables.” 

19,554. “Improvements in overhead electric fittings." 
October 1st. i 

19,588. “Improvements in differential are lamps." 
Industrielle des Téléphones, France.) October Ist. 

19,590. Improvements in or connected with the generation of power and 
with the conductors for electrical distribution.“ K. J. McMvrLEN and J. A. 
McMvLLrEN. October Ist. | 

19, 60 1. Improvements in collectors for electric 0 end tramways on 
the overhead conductor system.“ J. G. W. ALDRIDGE, October Ist. 

19,657. Improve ments in mechanism or devices for communicating step- 
by-step motione, for controlling, and for encasing, and mounting electric 
switcbcs" W. RINGSLAND. October 2nd. ; 

19, *6. “Improvements in electric arc rupturing devices.” 

October 2nd. . 
19,702. ‘Improvements in electrical switches.“ 


“ An improvement in the fittings of connection boxes for single, con- 
C. BEcEING8ALE. October Ist. 
P. T. J. ESTLER. 


J. Imray. (Société 


8. H. SHORT. 


A. H. Gissincs. October 


8rd. 
19,748. ‘Improvements relating to electric meters." C. R. LoubERY ard 
C. F. Baupry. October 3rd. í 
19,757. “A new or . method of controlling electric are lamps." 
F. M. Lewis. October 8rd. 


19,761. “Improvements relating to underground conductors for telephones, 
telegraphs or the like.“ C. V. Soussicu. October 8rd. (Complete.) 

19,764. "Improvements in dynamo-electric machines.” H. M. HOBART. 
October 3rd. x 

19,770. ‘Improvements 
October 8rd. 

19,572. "Improvements in tele] hone exchange systems.“ Tux THOMSON- 
Davis TELEPHONE SYSTEM, LIMITED, and A. T. M. TuoMsox, October 8rd. 

19,798. “Improvements in electric switches.” C. Potts and P. C. Potts. 
October dth. : : 

19,795. “ Improvements in trolley heads for electrical overhead tractior." 
A. E. Rookk aid G. SPENCER, October 4th. i 

19,797. Electric lich extinguisher.’ C. H. VFRITY. October 4th. 

19,811. “Improvements in nppR'atus lor testi g the iteu ation of electiic 
cables and tke like." E. A. CLAREMONT. October 4th. 

19,816. ‘Electric heating apparatus." A. M. KLITZ. October 4th. 

19,828. “Improv: ments relating to the track construction of electric rail- 
ways operated on the conduit system." W. CHAPMAN. October 4th. 

19,829. Improvements relating to the track construction of electric rail- 
ways Or tramways operated on the conduit system.” W. CHAPMAN, October 4th. 

19,846. “Improvements in or connected with electric traction.” T. I 
Newron. October 4th. 

19,€64. ‘Improvements in or connected with the trolley wheels used in 
overhead electrical traction.” R. L. Ross. October 5th. 

19,878. ‘‘ Improvements in electric meters.“ H. B. HATFIELD. October 5th. 

19,900. Trolley wheel guide for electric tramcars and thelike.“ W.CROOKELL. 
October 6th. 


19,928. An automatic device for controlling the power of motors of vehicles 
propelled electrically.” W. E. Evans. (Allgemeine Elektricitäts Gesellschaft, 
Germany.) October 5th. (Complete.) 


in electrical demand indicators." E. Dvsois. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


^ 
1888. 


26,063. ‘‘Imprevements In connecting pieces for electrical conductors.” 
T. R. Sowerkutts, Dated December 1sth, 1809. 4 connecting piece {or 
connecting branch to main cables is formed by stamping & blank out of 
sheet metal. One portion is bent to form a socket, the limbs forming clips. 
The connection is finally soldered. 8 claims. 


26,346. ‘‘improvements In perforaters for use in connection with automatic 
telegraph transmitters." A. S. Frampton and F. L. Muirhead. Dated December 
Ylst, 1899. Relates to improvements in the class of instrumente described 
in Specification No. 2,904, A. P., 1897, the key levers being arranged below the 
surface of the case, The acting portions of the levers are brought up through 
an opening inthe case, and are so bent as to foim & vertical series, of which 
the upper and lower representing the signal keys can co-act with the centre! 
or spacing punch, which can act by itself. 8 claims. 


26,363. ‘Improvements lu liquid resistances for electrical eirouits." E. F. Moy, 
P. H. Bastie and E. F. Moy, Limited Dated December 91st, 1899. A liqui 
resistance is contained in a vessel in which an earthenware insulating-tube 
descends froma flange nearly to the bottom, and a tubular lead electrode 1s 
suspended adjustably above a conical electrode. The conical electrode 18 cast 
with a connecting strip which passes out between tbe vessel and the tube, 
through & slot in the flange, and carries & terminal. The tubular electrode is 
cast with a bridge and connecting-bar in which a brass strengthening-tod P 
enclosed, and which is provide with an insulating pulley and a terminal. 
1 claim. 


26.362. “Improved methed ef telegraphing en tolephene lines and telegraphic 
recorders fer use in connection thorewith.” . P. Thompson. Dated December 
ist, 1899. Relates to the use by a telephone eubscriber of the lines 
sending or receiving telegraph messages. 8 claims. 


26.388. ''improvemente in electrical -propelled vehlolos and in parmanont way 
therefor.” A. R. V. Barnaby. Dated December 23nd, 1899 Relates 8 
electrically propolled vehicles running on a single rail with an overhead gui 
rail. 7 claims. 


v 
26,403. ‘‘An improved electric low-water alarm tor steam generators. S. 91 
Mathews. Dated December 22nd, 1899. Alanins, low water. The expansion o, 
air in the diaphragm chamber due to the admission of steam in place of ie 7 
to another chamber when the water level falls below the point of attachmen e 
the apparatus, causes the diaphragm to make contact with the end of & bin ed 
and thus complete the circuit of an electric bell. The apparatus is com 
with a '*try-cock." 2 claims. 
0. Garbe. 


26.423. “Improvements in electrical resistan } 1 

Dated December Tnd, 1899. Iron and insulating strips are coiled together 
spirally, and at the same time given a channel form, by pass 
suitabiy-shaped rollers. A rigid disc is thus à 
micanite ring, placed on two metal discs, which are riveted toge holes in 
pressure. An iron strip is passed round the disc and hooked through 
terminal block. Such resistances are secured on 
nuts. 4 claims. 


26,447. "I ements connected with brakes for electric railway Yi er 22nd, 
the-like." British Themson-Houston Company. (F. E. Case.) Dated December 22nd, 
1899. Relates to Thomson Hownctuated’ brakes, especially for electric railway 
vehicles and the like, 7 claims. . 
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No. 1,248. 


THE MULTIPLICITY OF PUBLIC 
TENDERS. 


ON need hardly attempt to demonstrate that the whole 
subject of public tendering has reached a most serious con- 
dition, and it is a fact quite obvious to most electrical 
engineers that the evil becomes more aggravated in every 
new contract, 

The demand for electrical machinery seems to be sufficient 
to induce an increasing number of contractors and manu- 
facturers to enter the market, with the consequence that the 
number of tenders submitted for public contracts is rapidly 
growing. . 

On the general question of an increasing and more 
strenuous competition we have nothing whatever to say; 
this will eventually settle itself ; but we consider that there 
is one element in the present method of tendering against 
which manufacturers have a legitimate cause for complaint, 
and in making a protest, we do so with the fall consciousness 
that the majority, if not all contractors, and at the same 
time a good many consulting engineers, will recognise the 
justice of our remarks. The point to which we particularly 
wish to address ourselves is the extraordinary amount of 
duplication and repetition which occurs in almost every 
instance of public tendering. For, as we shall show, it is 
not the number of firms who submit tenders, but the per- 
nicious system of duplication which is responsible for the 
present deplorable condition to which publie tendering has 
been reduced. It is not surprising that this system of 
duplication should have been adopted, because many specifi- 
cations are drawn up in such a way as to permit the sub- 
mission of alternative tenders; but these alternativé tenders 
are not due so much to variations in the design of generators 
as to the fact that several types of engines are included by 
each contractor. While we recognise that a fairly open 
specitication has its advantages, we venture to suggest that 
duplication is wholly unnecessary, and, in the interest of the 
electrical industry, it is highly desirable that some method 
should be devised by which the great waste of time and 
labour on mere repetition work is prevented. A contractor 
does not hesitate to spend time and money on the prepara- 
tion of estimates and drawings on the mere chance of 
obtaining a contract, but it is hardly fair that he should be 
asked for an unnecessary variety of prices when he is merely 
repeating the operation of every other contractor. 

In order to realise the lengths to which we are drifting, 
one may be permitted to refer to some recent cases, which 
serve to demonstrate the inutility of the present system. 
Some time ago the Corporation of Worcester advertised for 
generating plant, and for this 62 distinct and different 
prices were submitted by contractors. These prices were 
sent, by 29 different firms, yet the total number of types of 

engines amongst the whole of the tenders was eight, and 
upon these the changes were rung sufficiently to briug the 
number of quotations up to 62. In this case tenders were 


r= © T 
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furnished only by makers of dynamos, but it is now becoming 


an accepted practice for engine builders to gend in prices 


for combined sete, and this is serving to make confusion 
worse confounded, because, in addition to the cross-tendering 


which arises when many dynamo makers quote for different 


types of engines, we now have engine builders, submitting 
several types of dynamos, which have been already tendered 
for direct by the makers. 

But there are many worse cases than Worcester, and to 
two of these we feel justified in alluding. Three large sets 
were required by a municipality, and for this contract there 
were not more than 24 different types of dynamos sub- 
mitted, and 12 or 14 distinct types of engines; yet, so con- 
siderable was the repetition and cross-tendering, that the 
total number of prices which the consulting engineer had 
to consider was actually 240. A similar state of things 
occurred in another town where the total amount of elec- 
trical plant required represented about £900, yet this was 


 eufficient to induce 50 firms to submit more than 200 prices, 


and it is probable that not more than six different types of 
engines were submitted. This is rapidly reducing the practice 
of tendering to an absurdity, and it is with a view to obtaining 
some improvement that we ventilate the subject. 

It is not suggested for a moment that coneulting engi- 
neers do not carefully consider the tenders which they receive ; 
but it must be remembered that engineers can only give a 
certain portion of their time to any particular scheme, and 
itis not unnatural to assume that 20 tenders will receive 

ore careful consideration than 200. | 

In order to prevent this wholly unnecessary repetition and 
cross-tendering, it ought to be possible to provide a remedy, 
and we would submit one that, is worth some consideration 
one, moreover, which we strongly advocated in these 
columns almost exactly a year ago. 

It has become an established custom to combine engines 
and dynamos in one contract, which means that the elec- 
trical contractor, whose section of the work is usually the 
least, takes the direct responsibility of both engine and 
generator. We do not suppose that manufacturers raise any 
specific complaint against this arrangement, although it is 
sometimes inconvenient to the contractor, and is occasionally 


troublesome to the consulting engineer. But is there any 


reason whatever why generating plant should not be divided 
into two distinct tenders, one for engines, the other for 
dynamos, thus making each contractor responsible for his 
portion of the work, and giving the consulting engineer 
direct control over each? If this plan were adopted, it would 
not only give greater convenience during the fulfilment of a 
contract to everybody concerned, but what is of paramount 
importance, it would absolutely prevent the duplication and 
repetition of tendering which at present prevails, In 
short, such an arrangement would mean that the consulting 
engineer, instead of receiving 250 prices, would in all 
probability never receive more than 30; moreover, he 
would be dealing direct with the engine builder, and might 
possibly obtain an engine cheaper than he does at present, 
and thus save the margin of profit which dynamo builders 
occasionally add to the cost of the engine to compensate 
them for the trouble of the joint contract. There might be 
some slight inconvenience in this plan, but we fecl sure 
that it would be in no way comparable with the 
waste of time and labour arising from the wholly irrational 
and unnecessary methods which now exist. 
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wile Ser eb THE accounts of the Shoreditch elec- 
Combination. tricity and refuse destructor undertaking 
for the year ended March 31st 1901, will prove an un- 
pleasant surprise to the advocates of such combinations in 
general, and in particular to those who are specially interested 
in this metropolitan enterprise. It has for several months 
been stated that the past financial year would show a loss of 
two or three thousand pounds, and the abstract of accounts 
which have just been issued exhibits an actual deficit of 
£3,266. If this is the manner in which the electric light is 
obtained from the dustbin, the sooner the dustbin ig dis- 
pensed with the better, especially if repetitions of the present 
position are expected in future years ; but possibly there are 
special reasons which have contributed towards bringing 
about the unfortunate results disclosed by the accounts, and 
which may not be likely to recur on any subsequent occasion. 
However that may be, it might be thought, in view of the 
disastrous failure of the past year, that the Lighting Com- 
mittee would have presented a report giving a brief explana- 
tion of the causes which have led to the creation of this 
situation of affairs, but for reasons best known to the mem- 
bers, the committee has carefully refrained from doing any- 
thing of the kind. In announcing the publication of this 
accounts, the committee merely recommends “that the same 
be received, and the deficiency of £3,265 16s. 7d. shown by 
the accounts be carried forward." ' It is therefore necessary 
to turn to the figures themselves—they appear on another 
page of this issue—in order to ascertain why gold has been 
found at the Borough Council's bankers instead of being 
discovered in the dustbin. | 


Undergrouna FOLLOWING up our comments of last 
Railways. ` week upon the place of the shallow tannel 
electric railway in the future rapid transit of London, we 
are able to give in another column of this issue some notes 
on the character of the tunnelling operations which have 
been proceeding in New York for the past 18 months or 80. — 
It is a curious coincidence that just as our L.C.C. electric 
traction officials have returned from the States after inspect- 
ing the shallow tunnel works, the leading spirits in the New 
York Rapid Transit line should deem it necessary to come over 
here to investigate the operation of London deep level electric 
lines. As Mr. W. B. Parsons says, however, the conditions 
underground in New York are very different from those 
obtaining in London. One of the main advantages secured 
by the adoption of the shallow tunnel is the avoidance 
of lifts. We all know what an expensive item these 
have been to the City and South London Railway from the 
very first, and it is in dispensing with such Juxuries that 
the Metropolitan and District lines will find one of ther 


chief weapons for competing with the Central London when 


their electrical conversion comes to pass. The Hon. 
Lyttleton resumes his arbitration sittings on Tuesday next, 
29th inst., and we hope for the benefit of all concerned that 
two or three days’ serious work will guftice to settle this 
troublesome matter once and for all, and more or les 
amicably. The need for improved travelling facilities, 
whether by shallow or deep level lines, or by conduit or 
trolley bramways, is far too pressing to be played with any 
longer. l 


a Standby ` WHEN the draughtsman of the Electric 
nd-by EUM , : 
supply.  . Lighting Act and the model form 
order inserted the clause which puts an obligation nee 
undertakers to give and continue to give a supply y a 
owners or occupiers in streets scheduled for supply, 8 0 


ship was created which is only now bearing its natural fruit. 


"The only corrective is the ridiculously small possible 


minimum that may be required from all applicante for 
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supply, say, some 138. or 148. per quarter, which, with meter 
rent, tots up to less than £1, or let us put it at less than £4 
per annum. Considering the incidence of standing charges, 
it is a matter requiring no exhaustive proof that in 
electricity supply the revenue should be required to 
bear some definite proportion to the capital involved 
before an onus falls upon the undertakers to accept an 
application. This is recognised in principle by the power 
given in orders to call for a guarantee for two or three years 
of a revenue amounting to 20 per cent. upon the cost of 
new mains before the undertakers can be compelled to pro- 
vide the same. What is lacking in the General Acts has, 
in the case of Bury, been provided by a clause in the local 
Municipal Tramways Act, which provides that a person 
shall not be entitled to demand a supply for stand-by pur- 
poses unless a minimum annual sum be guaranteed to give a 
reasonable return on the capital expenditure, and standing 
charges, incurred to enable the maximum demand of 


guch person to be met. This clause should be em- 


bodied in the next General Act passed. Although, as in 
the case of Glasgow, where powers to inspect, &c., wiring, 
were obtained by a clause in a local special Act, it is possible 
to drive à coach and four through general Acts by local 
special Acts in whose omnibus provisions sections are inserted 
limiting the responsibilities of the undertakers in this way, 
it is not a satisfactory procedure, having regard to the wide- 
spread influence of the electrical industry. One cannot help 
sympathising with station managers, and as they have a good 
case, the principle should be made universal and not local. 


CONSIDERING the mass of routine that 
municipal engineers are called upon to get 
through owing to committee and council 
agendas, reports, estimates and sundry other calls upon their 
time, it would seem as if they could ill-afford to devote much 
of a working week to general consulting practice. The 
action of the Croydon Corporation in discussing in open 
meeting the propriety of their chief electrical officer will 
come as a reminder to many that while Electricity Com- 
mittees may be lenient, and even pass resolutions permitting 
considerable licence to their officials, the public, when they 
come to learn of such arrangements, may not always view 
them in the same light. As public officers are, after 
all, dependent for their reputation and advancement 
upon the goodwill of the body whom they serve, and, 
therefore, upon that somewhat indefinite, but very 
real, thing called public opinion, it behoves them 
to be particularly prudent and circumspect in all their deal- 
ings. Assuming that a fair salary be paid, aud that the 
business is of moderate size, it must be evident that only a 
man of genius can afford to have many irons in the fire at 


Borough Electrical 
Engineers as 
Consultants. 


once. Should anything go wrong, the captious critic is only 


too liable, with or without Justification, to ask whether the 
official would not be better employed in the public interest 
by devoting the whole of his time to the duties of his office, 
than in utilising a portion—which cam hardly be specified— 
in adding feathers to his own nest, when that nest is main- 
tained by the permanent position he probably ably fill; We 
are quite aware of the arguments per contra, but these are 
beside the question. As “ Ceesar's wife must be above sus- 
picion," so the professional man when he electa to me a public 
position must not only be above suspicion, but he must take 
care not to be suspected, and he can only do this by setting 
his face against many things that are in themselves harm- 
less, but which in the exigencies of politics, or in the days 
of annoying technical ill-luck, may be bandied about to his 
detriment. On the lowest grounds of self-interest “ it does 


not pay,” and those who- glance over the cuttings from the 


Provincial press from week to week, and have the burden of 
eifting tit-bits from the records of proceedings of Town 
Councils, know this very well. 


Ix a note addressed to the Académie des 
Sciences, M. Mercadier describes some of 
the latest results he has obtained in experiments in simul- 
tancous signalling with bis telegraph system. It will be 
remembered that in the notice of this system which appeared 
in the ELECTRICAL Review for August 9th, it was 
stated that it was possible to utilise the circuit simultaneously 
for the jnventor's multiplex system and for ordinary telc- 
graphing by means of Morse or Hughes apparatus. This 
arose from the fact that the currents employed in the 
Mercadier system were undulatory currents syntonised 
by means of a series of electric tuning forks. In 
July last trials were made with the multiplex system 
between Paris and Bordeaux. Using the arrangement of 
Cailho, it was found possible to receive and forward mes- 
seges for hours by the Mercadier system, employing as many 
as 12 different electro tuning-forks, and at the same time, 
without the operators being able to detect it, to employ on the 
same circuit either a Morse apparatus, a Hughes apparatus, 
or even a Baudot apparatus with four keyboards, for the 
transmission by continuous currents of a distinct set of 
signals and telegrams. The same results were also obtained 
with an intermediate station established in the same circuit 
at Tours. No modification of either the multiplex or ordinary 
apparatus was necessitated, nor was the least difficulty 
experienced. The inventor claims that these results are of 
high scientific value, inasmuch as they demonstrate the 
possibility of crossing without disturbance as many as 24 
electric movements in a point of a metallic circuit, a 
remarkable confirmation of the mechanical law of small 
movements, Also it is claimed that the experiments prove 
the possibility of transmitting by a single circuit between 
bwo stations separated by 700 to 800 kilometres of distance, 
over 1,300 telegrams of 20 words each in one hour, 900 of 
which can go in either direction. To demonstrate the 
rapidity of this combination of systems, the author instances 
a newspaper page of about 9,000 words which could be trans- 
mitted from Paris to Bordeaux by the multiplex alone in one 
hour; by the multiplex and Baudot with four keyboards 
working simultaneously in a half-hour only, and during this 
half-hour the remote station could send to Paris, with the 
same apparatus, matter equivalent to a half page of the 
newspaper. 


The Mercadier ` 
Telegraph. 


The Fire at the OvR Sydney correspondent, writing 
Sydney Power House. under date September 17th, gives the fol- 
lowing account of the unfortunate fire which occurred on 
Thursday evening, September 12th, at the Ultimo power 
house of the Sydney electric tramway service, resulting in a 
complete stoppage of all traffic for about 21 hours :—“ The 
fire occurred in the cable tunnel which carries all the feeder 
cables, and is supposed to have been caused either by a short- 
circuit or the overheating of a resistance placed there tem- 
porarily. The insulation uf the cables was fired, and 
rapidly increased owing to the draught from the tunnel, and 
pa up the back of the switchboard, and flared sufficiently 

igh to set light to the wooden lining of the roof, All the 
feeders had the insulation burnt off, but owing to the fact 
that the precaution was taken of covering up engines and 
dynamos with tarpaulins before the fire brigades appeared, 
no damage was done to the generating machinery. Three 
panels of the switchboard were badly cracked, and many of 
the measuring instruments damaged by fire and water. 
Traffic was resumed on Friday at about six o'clock, but on 
Saturday morning, while repairs were being effected, a short- 
circuit occurred, and one of the magnetic cut-outs failing to 
act, some damage was done to the switchboard, and traffic 
was again interrupted for about an hour and a half. During 
the main interruption to traffic the Mosman and Willoughby 
Bervices were kept running with a partial service by means 
of the old plant at the Ridge Street power house, which for- 
tunately had not been dismantled, and the Rose Bay service 
was maintained by the plant at the Rushcutter Bay power 
house.” The Sydney tramway system and the Ultimo 
power house were described in the ELECTRICAL REVIEW 
for November 9th and 16th, 1900, 
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. THE JAMES WATT LABORATORY, GLASGOW 
UNIVERSITY. 


Tux new engineering laboratory which has been added to 
the Glasgow University is appropriately named the “ James 
Watt Laboratory," and was, with equal aptness, formally 
opened by Lord Kelvin, 
International Engineering Congress, while the Congress 
was in session. The laboratory will go far towards 


supplying what has been, perhaps, the greatest want 


— P » 


— 


“James WATT LABORATORY, GLASGOW UNIVEBSITY. 


of the University. While the engineering classes 
under Prof. Barr are probably the largest of the 
kind in the kingdom, the apparatus and equip- 
ment provided up to the present for carrying out 
experimental work have been of the most meayre 
description. All this will be changed by the inauguration 
of the new laboratory, which is equipped with the most 
modern testing machinery, and is also 
to contain experimental steam and 
vas plant, and electrical apparatus. 

The building, as shown in our 
illustration, has been designed on the 
style of the main University buildings, 
and is, therefore, both pleasing in 
itself and in harmony with its 
beautiful surroundings. We have 
only one regret—that the view of the 
University from the Gilmore Hill 
entrance is practically spoilt by the 
intervention of the new buildings. 

An overhead traveller is provided in 
the test room for handling heavy 
weights. 

At present the principal machine 
installed in the laboratory is a 100- 
ton universal testing machine, of 
which we give a view; this is worked 
by a hydraulic ram, supplied with 
water from an accumulator. The 
speed of straining can be varied from 
100 in. to O'l in. per minute during 
a test. The machine is fitted with 
an autographic recorder for drawing 
stress-strain diagrams; arrangements 
are made for carrying out tension, 
compression, torsion, and shearing tests, and for verifying 
the accuracy of the measurements. The most modern 
improvements have been introduced into the design of the 


machine, several of which were due to Prof. Barr. The 


machine was built by Mr. J. H. Wicksteed, of Leeds, and 
if, us no doubt will be the case, the whole of the equipment 
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is made to the same standard of perfection, the James 
Watt Laboratories will eventnally be second to none in the 
world. i | ^ 


THE COOPER-HEWITT VAPOUR LAMP. 


A FEW months ago we gave a description, according to the 
information then available, of the vapour Jamp invented by 
Mr. P. Cooper-Hewitt, and exhibited by him at the Conver- 
sazione of the American Institute. of 
Electrical Engineers last spring. 
Shortly after that meeting, the 
inventor gave some information re- 
garding his lamp in an article which 
he contributed to the Electrical World 
of New York, but many of the details 
were not then disclosed, on account 
of pending patents. These patents 
have only recently been granted, a 
series of 10 patents being issued to 
Mr. Cooper-Hewitt in the third week 
of September last. Curiously enough, 
most of the information which they 
provide is contained in the one patent 
which the inventor. has taken out in 
this country, and which has been open 
to all since the beginning of the 
present year. Comparison of the 
dates of the different documenta is 
interesting. Seven of the American 
patente were applied for on April, 5th, 
1900, and are only issued now after 
an interval of over 17 months; the 
remaining three, which are subsidiary 
patents, were applied for on January 
25th, 1901, and have been issued 
along with “the earlier set. The 
English patent, on the other hand, which contains 
practically all that is contained in the. American patents, 
was applied for in the last week of June, 1900, and sealed 
near the end of December, 1900. : 

In our earlier article we dealt at some length with the 
contents of the British patent, so that at the present time 
we need only dwell upon the new or fuller information given 
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in the later documents, The American specifications are 
not yet in our Patent Office Library, although the Journal 
of the American Patent Office, containing the names and 
numbers of Mr. Cooper-Hewitt's patents and the words of 
his claims, can there be seen; but in the Electrical World of 
New York for September 28th there is an article dealing 
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with the new patents, much of which is evidently very close 
to the actual text of these documents, By comparing this 
article with the British specification, we can discriminate 
between new.and old information. 

The inventor's aim, it will be remembered, is to produce 
an electric lamp, in which as little as possible of the energy 
shall be dissipated in heat—as much as possible shall be used 
in giving light. For this purpose he finds that incandescent 
gases or vapours afford the best means, and his lamps con- 
sist of glass tubes, fitted with electrodes and filled with 
rarefied gases or vapours which are kept incandescent by the 
passage of a current through them under moderate electro- 
motive force. The inventor points out that these lamps do 
not act upon the arc principle, but that the vapour acts as a 
conductor for the current, and the special feature of his in- 
vention is, that he claims to beable to control the resistanceof the 
vapour path, so as to suit the pre-determined E. M. F. for a par- 
ticular lamp, with even greater accuracy than can be done in the 
case of a carbon filament. For each conducting gas or 
vapour there is a particular density for which its resistance 
to the passage of a current is a minimum, so that, starting 
from that point, the resistance increases if the density be 
either increased or diminished. ‘The total density is a func- 
tion of the pressure (as determined by the dimensions of the 
containing vessel) divided by the temperature. 


Fia. 1. 


Take, then, such a lamp as that represented in fig. 1, 
which shows one type of Mr. Cooper-Hewitt’s lamp. When 
the lamp is at work, the highest temperature at any cross- 
section perpendicular to the length of the tube is found at 
the centre, and there will be a fall of temperature along the 
radius to the circumference where radiation of heat takes 
place. The density, therefore, is smallest at the centre, and 
increases along the radius to the circumference. If, then, 
the density of the vapour when no current is passing is at, 
or below, that of minimum resistance, the zone next the 
circumference will, when current is allowed to pass, most 
nearly approach to the state of maximum conductivity (or 
minimum resistance), and there will be a gradual increase of 
resistance along the radius from circumference to centre. 
On the other band, if the density of tle vapour when no 
current is passing be greater than that of minimum resist- 
ance, then, when current is allowed to pass, the zone of 
minimum resistance will be an annulus of radius less than 
that of the tube ; inside this zone towards the centre, and 
outside it toward the circumference, the resistance will in- 
crease, while the density decreases inside the zone but increases 
outside it. 

It is not advisable to have the zone of maximum con- 
ductivity next the circumference, as injury may thereby be 
done to the glass vessel by the current; but if the density of 
the vapour, before current passes, is at, or below, that of 
maximum conductivity, a radius can be chosen for the tube 


- 


sufficient to cause the vapour accumulated at the circum- 
ference, in consequence of the heat generated by the passage 
of the current, to have a density greater than that of mini- 
mum resietance, and then the condition of affairs is that 
explained in the second alternative above. The best available 
working conditions are obtained by having the initial density 
above the state of minimum resistance. 

The control of the resistance depends on the resultant 
temperature of the gas, due to the heat developed by the 


current and that radiated by the tube, so that the aim is to 


maintain definite this temperature at, predetermined pressure. 
In lamps—such as that of fig. 1, with a mercury elec- 
trode—where vapour is produced by volatilisation of the 
liquid in the tube, the density may increase with increase of 
temperature, and for successful working such a lamp should 
be so constructed that, when the density of the vapour has 
reached the most suitable value for practical operation, the 
rate of emission of heat from the lamp should equal that of 
development of heat by the passage of the current. The 
bulbs on the tubes of some of the lamps, as in fig. 1, are 
introduced to provide a suitable radiating capacity for the 
accurate working of the lamp. These recesses are always 
placed out of the conducting path of the vapour. With 
permanent gases as the conducting medium, these radiating 
chambers are usually unnecessary, as the proper density is 
obtained when the lamp is constructed, and the temperature 
controls, and is in turn controlled by the current passing. 
The inventor does not advance any precise theory of the 
working of his lamp, but he suggests that it may be ex- 
plained thus :—If the E.M.F. at the terminals of the lamp 
increases, the greater current flowing tends to develop a 
higher temperature, which, in turn, diminishes the density, 
and thereby increases the resistance, so that a balance can be 
effected, thus making the lamp self-regulating. But it must 
be remembered that this theory rests upon the hypothesis 
that the resistance to current at the junction between elec- 
trode and gas is small relative to that of the gas path itself ; 
and as we have shown in our earlier article, this would 
appear to be in direct opposition to the best known 
investigations on the properties of rarefied gases, For the 
present, however, we may confine ourselves to the description 
of the lamp. | 

Special arrangements have to be made to enable the lamp 
to act promptly when current is switched on. Gases of them- 
selves offer great resistance initially to the passage of a cur- 
rent, but the inventor has found that by adding small quan- 
tities of certain materials to the lamp, it becomes possible to 
start a current under a moderate increase of electric pressure. 
The best substance he has found for this purpose is sulphide 
of mercury, a very small quantity being added to the lamp 
along with the mercury, when mercury is used to produce 
the vapour, "The subsequent process of manufacture of the 
lamps is described at some length in the specifications. 

At starting, the terminals of the lamp are connected to 
the supply mains of proper voltage, but in addition there is 
placed in the circuit leading to the lamp the secondary coil 
of a transformer, whose primary is connected to the supply 
circuit through a form of Wehnelt interrupter. By this 
means a current under high pressure is made to pass through 
the gas, which then affords a path for the current under low 
E.M.F., and as soon as this has been brought about, the high 
potential current is automatically cut out. It has further 
been found advantageous, if the lamp is to be started with- 
out external heating, to surround the tube in the neigh- 
bourhood of one of the electrodes (or both, in an alternate- 
current lamp), by a band of conducting material, such as 
tinfoil, which is then connected with the other electrode, or 
led to earth. See fig. 1, where the band “9” outside the 
tube is connected to the electrode *7" by the connection 
«13," With this arrangement a lamp which would other- 
wise require currents of very high potential to start it, may 
be started without difficulty. The band should project a 
little beyond the electrode which it surrounds. Since the 
potential of the main current is applied to the lamp during 
the time that the higher potential starting current is acting, 
it is desirable, if an intermittent current as distinguished 
from an alternate current is used and a continuous current 
is to be employed in the lamp, that the E.M.Fs. should be 
in the same direction. 

The author's descriptions deal almost entirely with mer- 
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cary vapour lamps, but he does not limit himself to the use 
of this substance. Nitrogen, for example, may be used. 
We have referred formerly to the question of the colour of 
the light of a mercury lamp, owing to the lack of red rays ; 
but it would appear that the inventor has succeeded in 
remedying this, for we are told that “ nitrogen and other 
gases develop red rays in abundance, and when combined 
with the mercury rays a beautiful result is obtained.” No 
particulars, however, are given. 

We have dealt formerly with the dimensions of the lamps, 
but we may give here those of a specimen lamp embodying 
in practical form the principles we have been considering. 
The lamp is made of glass, having a bore of 4 in. in diameter; 
the length between the electrodes is 54 in., and the chamber 
lying outside the path of the current has a radiating surface 
equal to a spherical area 3 in. indiameter. With a positive 
electrode of pure iron and a negative electrode of liquid mer- 
cury, this lamp will run under a pressure of about 120 volts, 
and will pass approximately 4 amperes of current when the 
1 temperature is that of an ordinary room — about 
75° F. l 

We may add, in conclusion, that Mr. Cooper-Hewitt’s 
American patents begin with No. 682,691, and go on with 
consecutive numbers. | 


50-kw. FyNN Dynamo. 


Gas-TIGHT Moron WITH WORM GEAR. 


GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


XIV. 
Messrs. ROSLING, APPLEBY & FYNN, LIMITED. 


An interesting and representative exhibit bas been arranged 
by Messrs. Rosling, Appleby & Fynn, consisting chiefly of 
dynamos and motors. The largest of these is a 50-Kw. 
dynamo, giving 440 amperes at 110—115 volte, 540 revo- 
lutions per minute. The dynamo is of the open tyre, with 
four poles. The steel pole core and shoe is in one piece, 
bolted to the cast-iron yoke with a single bolt, and secured 
in the correct position by a steady pin. The field magnets 
are compound-wound. The armature is of the slottcd ccre, 
drum type, with bar wirdirg ; !lis requires no suppcrt 


under the ends, but is tightly bound in place. Special venti- 
lating ducts are provided to ensure small temperature rise, 
and the machine can carry a large overload for some hours 
without overheating or sparking. Carbon brushes are used, 
copper-plated and sweated to copper straps, and pressed on 
the commutator by springs. 

The above dynamo is driven with a Hendry laminated 
belt by a 17-H.P. shunt-wound motor of similar design, 
running at 950 revolutions per minute on 220 volts. The 
motor armature is wire wound on Mr. V. A. Fynn’s system, 
which gives an extremely neat appearance. A semi-enclosed 
motor of 13:5 B. H.P. is shown, taking 51 amperes at 220 
volts, 950 revolutions per minute. The end plates are, for 
convenience, divided in the horizontal plane, but the bearing 
is solid with the lower half. 

A completely enclosed motor of 23°5 B. H.P. forms 
another exhibit. The frame of this machine is cast in one 
piece, with circular end plates carrying the bearings. This 
motor takes 54 amperes at 340 volts, 900 revolutions per 
minute, and is primarily intended for mining purposes. The 
frame is of cast-steel, divided in the horizontal plane, and 
the poles are cast with the yoke. 

A small two-pole motor of circular shape is shown, 
coupled to a Sirocco“ blower; the motor takes 5*5 amperes 


Morog CourLED TO “§rrocco” Fan. 


at 280 volta, and runs at 1,700 revolutions per minute; it 


is provided with a neat starting rheostat having a special 
type of shunt breaking device. 

A gas-tight motor has the end plate outside the commu- 
tator end bearing, so that the only moving part visible is 
the pulley shaft. A sight hole is provided, covered with 
a zinc guard and a glass disc bedded ona rubber pad. This 
motor is of 2 B. H.P., taking 8:5 amperes at 220 volts, 
1,050 ‘revolutions per minute, and is fitted with worm 
reduction gear having a ratio of 25 to 1. Another enclosed 
motor has gauze-covered ends; a fan on the shaft at the 
pulley end draws air in and blows it over the armature 
towards the commutator end. Other small motors are also 
exhibited ; one of these drives a horizontal shaft at 85 revo- 
lutions per minute through worm gear, having a reduction ratio 
of 40 to 1. Very high efficiencies are claimed for this worm 
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gear and the one mentioned above. The worms are cut 
steel and the wheels of phosphor bronze, and ball-thrust 
bearings are used, giving efficiencies of 85 per cent. and 


91 per cent. respectively. 


A different type of speed reduction is shown in the case 


of a 2-H.P. motor fitted with a countershaft. The pinion 
is of rawhide, and the wheel has machine-cut teeth, giving a 
ratio of 10 to 1. 
The Fynn type of alternator is represented by a 7-Kw. 
two-phase machine giving 17 amperes in each phase at 205 
volts, 60 cycles per second, when running at 900 revolutions 


ENCLOSED MOTOR WITH GEARED COUNTERSIAFT. 


per minute. This machine is of the inductor type, the 
armature and ficld coils being supported by the stationary 
outer frame, while the rotor consists only of iron. 

Two switchboards are exhibited at this stand, for 250 and 
500-volt circuits respectively, both made by Mr. H. H. Wright, 
of Halifax ; and the Electrical Power Transmission Company, 
of Hammersmith, contributes one of its automatic motor- 
starting switches, provided with slow-starting, overload and 
no-load release devices. 


ENGLISH AND AMERICAN RAILWAY 
SIGNALLING. 


Bv J. PIGG, 


(Continued from page 583.) 

Fig. 18 is a diagram of the track circuits, from which it 
Will be seen that the system differs considerably from that 
previously described in other respects than those already 
referred to. 

The track is divided into four sections, as shown by fig. 18. 
The first of these, beginning at 4, is the preliminary section, 


B is the section controlling the distant signal, and the 


section C D is under separate control. "There are four track 
relays, Ri, Ry, R and R, and four batteries connected with 
the sections of track circuit. Two of these batteries are 
connected through the armatures of relays R, and R, respec- 
tively, and when the latter are not independently energised 
the battery circuits are broken. The other two track 
batteries are connected direct. M and M, are the relays con- 
trolling the motor circuits, and Bi and n, are the respective 
batteries for operating the motors, B, is the battery for the 
bell circuits, and B. operates the relays M, ui. The positions 
of the relay armatures shown by fig. 18 are those taken by 
the apparatus when eny of the section are unoccupied. The . 
track relay circuits are closed, and the relays M, M, open. 


I 


Entrance of a train on the section A B causes the armature 
of R, to drop, and passes a current from B, through M. the 
upper armature of R, M, and the armature of RI. If the 
line is entirely unoccupied, both distant and home signals 
are cleared by the closing of the armature circuits of M, and u 
respectively, thus closing the motor circuits from Bi and B. 
The lowering of the home signal operates the circuit 
closer, thus closing the circuit of 5, through the bells at the 
outlying switches. Further progress of the train into the 
section B C, results in the demagnetisation of R, and the 
breaking of the motor battery circuit Bz at a, and the return 


PARTS OF SMALL ALTERNATOR, ` 


of the distant arm to danger. When the train is entirely 
in the section B C, the relay n, is prevented from picking up 
its armature, and so breaking the circuit through M and m, 
by the demagnetisation of n, rendering the track battery of 
Ri inoperative. The lower armature, b, of RZ makes the 
contact by which the motor is short-circuited in order to 
prevent shock and damage when passing to danger, as 
referred to in the description of fig. 17. | 
Further progress of the train on to the section C p, 
demagnetises kz, breaking the circuit of M Mi, and putting 
the * home " signal to danger with the same precautions 


Signal Wire 
Ceoumon Wire. 


Fic. 18.—ELECTRIC CIRCUITS FOR AUTOMATIC SIGNALS FOR ONE 
Brock SECTION; HALL SYSTEM. 


against shock. Putting this signal to danger opens the 
bell circuit closer on the signal, but by the dropping of 
the armature of kz an alternative circuit is made, and the 
bells continue to sound as long as the train is in the 
section C D. | 

The relay R, is practically only a track battery relay, as 
shown. | 

Should a train enter the section A B when a previous 


x 
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train is in the section n, C, it will have no effect, since, as 


already stated, the track battery of n, is inoperative by reason. 
of the short-circuiting of n, which opens the circuit of the 


motor battery at a. 

If a train approaches A while a previous train is between 
C and p, the ** distant" would remain at danger, and would 
be passed at caution. The armature of R, would be actuated 
as before, and would close its part. of the circuit of u, Mi. 
^ This circuit, however, is broken by the armature of z, and 
remains so until the whole of the train has passed p. All 
apparatus is reset in the normal position when the train has 
passed p. 

It will be readily seen how complete are the arrange ments, 
and how closely they approximate to English practice, minus 
human control. The train is guarded by practically the 
same arrangements at each stage of its progress through the 
block. The addition of the bell at each switch in the 
section is for the purpose of warning trains on side tracks of 
the condition of that part of the section behind them when 
it is desired to enter the main line. Opening of the switches 


Position signal. 


Colcur signal. Form signal. 
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Remaphore Semaphore Disc Disc Target Target 
8 gnal at signal at signal at signal at signal at signal at 
danger. safety. danger. safety. danger. safety. 


Fic. 19.— FonMs OF SIGNALS IN USE. 


for the purpose is prohibited when the bell is ringing as this 
indicates the position of a train between the switch and the 
preliminary track section. The same rule applies to the 
operation of cross over switches from one main line to 
ancther. The action of opening a switch has, of course, the 
some effect on the track circuit as the presence of a train, 
and blocks the section. Hence the movement of the switch 
starts the bells ringing. 

Some of the forms of outdoor signals used in the States 
are shown by fig. 19. They are described as “ position," 
„form,“ and “ colour " signals. In the first, which is the 
familiar semaphore signal—an adaptation of the apparatus 
used for pre-electric telegraphy—the indications are given by 
either of the two positions the signal arm can occupy. In tlie 
gecond example the indications are given by difference in 
colour, and in the third by differences in form. In all 
these cases there are only two indications given by any one 
signal, 

There is, however, evidence of a movement in the States 
to adapt the semaphore to give three signals corresponding 
to * danger," “caution,” and “ cleur.“ The first indication 
is given as usual by the arm when horizontal, the second 
when making an angle with the post, and the third when the 
arm is parallel with the post. It will be noticed that the 
“overlap " system requires only one signal at the entrance of 
each section, although it provides two signals at danger 
behind the train. The “distant” signal system, on the 
other hand, requires two signals. "The indications given by 
the two signals employed in the latter system are not of the 
game character, but correspond to the same signals in this 
country, where the “home” is a stop signal, and the 
"distant" a “cautionary” signal. In the “overlap” 
system, however, there is no difference in the character of 
the indications given by the two signals protecting a train, and 
this involves, where one block is a sufficient space limit, per- 
wission to pass a stop signal when at ** danger " at caution. 
The three-position signal is intended to combine the advantage 

assessed by the ** overlap " system in requiring fewer signals 
with the more precise indications of the distant“ system. 
Such a system, operated by pth n.r. electric motors, has 
been recently installed on the line between Pittsburg, Fort 


Wayne and Chicago. The three-position signal has many 
advocates who claim that whilst as cheap to instal and 
maintain as the “ overlap its indications are as precise and 
distinct as those of the“ distant system. 
In this country, of course, in the earlier days of railways, 
threc-position signals giving the same indications were com- 
mon, but in consequence of the effecta of varying temperature 
on the wires by which they were operated, they were found. 
to be unsatisfactory in consequence of the indications being 


Fic. 20.—THREE-POSITION SIGNALLING. 


less distinct from each other than is desirable. In the 
instances cited of American practice such disadvantages do 
not exist, since the signals are not manually operated from a 
fixed point by the aid of long lengths of wire. So long as 
the indications can be relied upon in their proper order, aud 
are of sufficient, distinctness from each other there can be 
no objection to the increase in the number of indications to 
be given by one signal. When these advantages are obtained, 
accompanied by financial economy, the adoption of such a 
system is only a matter of time, | 

Another phase of American railway signalling to which 
reference may be made, is sufficiently indicated by the state- 
ment that **enginemen have unrestricted power to cause 
calamities in however perfect a block system." The ideal 
block system is considered to be that in which the train in 
block absolutely controls the position of the signal which 
allow or prohibit, as the case may be, admittance to that 
block. By similar reasoning the conclusion is arrived at that 
the signal should physically prevent the entrance of a train 
into a block which is already occupied. Attempts to attain 
this desirable result seem to have aimed at independent opera- 
tion of the air brake, or shutting of the engine throttle valve, 
but they do not seem to be used to any great extent or, 
indeed, to be popular with those whose actions they super- 
vise and whose negligence they are designed to correct. 

One such device consists essentially of a glass tube pro- 
jecting above the engine and in connection with air brake 
pipes. The glass tube is broken by contact with a stout 
horizontal arm projecting from the signal when the latter is 
at danger.“ When the signal is at clear the arm is lifted 
out of the line of contact with the glass tube. Hence, a 
train attempting to pass a signal at “danger” has its 
brakes applied automatically and is brought to a stand. 

Another device provides for direct application of the air 
brake by operation of the valve lever by means of mechanism 
on the engine operated by special projections on the track, 
which are operative or non-operative as the signal is at 
* danger" or “clear” respectively. Similar devices are 
also made to close the throttle valve and open the whistle of 
the engine as occasion may require. 


( To be concluded. ) 


THE NEW YORK RAPID TRANSIT LINE. 


[Tur CONSTRUCTION OF THE TUNNELS AND SUBWAYS. ] 


A GOOD deal of attention is just now being. paid to the 
question of shallow subway railways. The recom- 
mendation which was recently made by the Parliamentary 
Committee on Underground Railways, and the action 
of the London County Council in sending two of 
its officials to the States to see how the idea is being developed 
there, is responsible for this interest. 

Years ago, when the suggestion of a rapid transit railway 
for New York arose, it was resolved that it should be under 
municipal control. A Rapid Transit Commission took the 
thing in hand, and its engincers, under the direction of 
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Mr. W. B. Parsons—who, by the way, is now on a visit to 
this city and the Continent of Europe, to see what has been 
done in connection with the London and Paris underground 
lines—set to work upon the constructional details. 

.One of the first questions which arose was as to whether 
the line should be a deep-level line, as in London, built by 


boring or driving without disturbing the surface of the 


ground, and sufficiently déep to avoid pipes and other like 
obstructions, or whether it should be a subway, of the 
nature of a covered trench. The latter idea was adopted, 


and the work is now far advanced—in fact, the contracts 


for the power-house steam and electrical] equipment have 
been placed, as we mentioned a few weeks ago. The roof 
of the trench lies immediately below the surface of the 
street, or as near the surface as the grade and topography 
will permit. . In some cases this roof forms the foundation 
for the street paving. The method is to open a trench of 
the proper width and depth and remove or rearrange all 
interfering gas or water pipes, sewers, &c.; the roof, of 
concrete and waterproof material, supported on girders, is 
then put in place and the surface of the street restored. A 
deep level-tunnel, according to the estimates, could have 
been built at a lower first cost and without the necessity of 


Metropolitan Street Railway are laid. It was necessary to 
shore up the existing tracks as well as the old tunnel fonnda- 
tions, a task, while not involving new principles of engi- 
neering, called for considerable care and delicacy to avoid 
interruption to the street railway service, cars being run here 
on 30-seconds headway. 

Next to the tunnel work, the most trying operations 


are removing, rebuilding and shifting the tangle of 


sub-surface pipes and similar underground obstructions. 
These must all be changed without interrupting the varied 
services. New levels for sewers and water pipes must be 
determined, and new locations for the telegraph, telephone, 
and high and low tension conduits found. At one point.a 
sewer 9 ft. wide and 6 ft. high, which drained an area of 
120 acres, was found direetly in the path, and had to be 
replaced by other channels. 

Another interesting piece of work developed at 
Columbus Circle. The subway here passes under the 
Columbus Monument and three intersecting lines of electric 
conduit railway tracks. The entire surface of the circle, 
including the monument and the tracks, had to be carried on 
girders during the progress of the digging. 

A representative section is the one known as No. 6, on 


E New YoRK RaPrp TRANSIT SUBWAY CONSTRUCTION. 
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UNDER COLUMBUS MONUMENT. 


disturbing the sub-surface structures ; bnt, on the other 
hand, the greater depth would have called for passenger 
elevators at all stations. This would have made a very 
serious increase in the operating expenses, as has been 
demonstrated on our own City and South London line. 

In the Street Railway Review for September, from which 
most of the details, and also the illustrations, contained in 
this article are derived, we read that the work already 
accomplished has substantially demonstrated the practicability 
of shallow construction. Only one-half of a street was dis- 
turbed ata time. The route followed avoids the Broadway, 
because of the great opposition encountered there, and 
resembles a gigantic capital Y, with its main stem and its 
two branches seven miles long each, making altogether 21 
miles. There are two or three portions of the work that 
may properly be called tunnels. In January last year the 
contract for the construction of the centre subway was given 
to Mr. John B. McDonald at &35,000,000, and the contract 
carries with it the privilege of operating the system for a 
period of 50 years, and even additional renewal powers. He 
divided the route up into 15 sections and sublet each 
section to a separate contractor. It was certified that when 
Work on the subway had been two-thirds completed, the con- 
tractor should arrange for the complete equipment of the 
road, including power stations and rolling stock, so that 
everything might be in readiness at one and the same time. 
As some of these contracts have now been given out, an idea 
of the condition of the works may be obtained. We gather 
that later on Mr. McDonald will transfer his operating rights 
10 the Rapid Transit Subway Construction Company. 

At one point the Rapid Transit tunnel drops below the 
present tunnel through which the conduit tracks of the 


AT MADISON SQUARE. 


Broadway. The length of the section is 12,270 ft., the 


depth ranging from 20 to 45 ft., the width being 54 ft. 4 in. 
The contract for the section calls for the moving and 
rebuilding of one mile of sewers, varying in size from 


. 15-in. pipe to 6-ft. brick, and the relaying of three miles of 


water pipe, from 12 in. to 48 in. in diameter. There are 
650,000 cubic yards of materials to be excavated, of which 
one-half is rock. The excavation is being carried on 
in 26 different openings, the openings being full width 
54 ft. 4 in. 

For hoisting material four Lambert cableways of 350 ft. 
span are used at as many openings, and at the others, 
derricks, both guy and stiff leg, are used, small cars and 
track being employed on the bottom of the cut to bring the 
buckets filled with excavated material to the derrick. The 
tracks of the Metropolitan Street Railway, all pipes, sub- 
ways, &c., are suspended by means of trusses while the 
material under them is being removed, so that the excava- 
tion is taken clear to subgrade without further support being 
necessary. When subgrade is reached for the length of the 
truss, posts are put in to carry the tracks, &c., and the truss 
is moved ahead a distance equal to its own length, and the 
operation repeated. These trusses vary in length of span 
from 50 to 85 ft., 24 pairs being wooden A ” trusses, and 
10 pairs being old iron railroad bridges. These trusses are 
peeuliarly.useful in rock excavation as they give a clear space 
for blasting without the danger of knocking out supporting 

ts. 
di^ compressed air plant comprising three 24 x 30 in. 
Rand compressors is being installed on the dock at 76th 
Street and North River. This will supply power to all 
drills and hoists between 60th and 82nd Streets, where the 
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heaviest rock work is encountered. The rests of the section 
between 90th and 104th Streets is worked by steam drills, 
taking steam from large stationary boilers placed at con- 
venient points, | 

The most difficult features of the section are at 65th 
Street, where the structure of the Manhattan Elevated Rail- 
way has to be supported, and at 71st Street and Amsterdam 
Avenue, where the rapid transit tunnel crosses under the 
street railway tracks. From 97th Street to 104th Street 
the tunnel is double-decked, the centre tracks being 
depressed to avoid grade crossings with the. outer tracks at 
104th Street, where the eastern branch of the tunnel leaves 
the main line. The lower tracks are 45 ft. below the street. 

Most of the rock from the excavations is sent to the 
crusher at 86th Street and Broadway, and crushed to make 
concrete for use on other parts of the construction work. 
All riveting on the iron work is done with pneumatic tools. 

In constructing the tunnels under Park Avenue the par- 
ticular feature is the difficulty in blasting tunnels of such 
large section immediately under an old existing tunnel and 
adjacent to so much very valuable property. 

The upper ends of the two branches of the Rapid Transit 
road will be carried on elevated structures, aggregating 
five miles in length, and there will be & high steel viaduct 
half & mile long to carry the western branch over the 
Manhattan Valley on the upper west side. All theremainder 
of the road will be uiiderground. For the present the main 
fine stops at City Hall, where is the terminal loop. 

The general scheme for the seven miles of main line calls 
for four tracks, laid on the same level, the two inner tracks 


Where possible, as on the Boulevard, open space, surrounded 
by grass plots will be left in the centre of the street. 

Early in September, as we have already mentioned, the 
Rapid Transit Subway Construction Company began letting 
contracta for the equipment of the power station which will 
furnish current for the operation of the subway. The Allis- 
Chalmers Company will supply eight engines, which will be 
direct connected to alternators of approximately 4,500 KW. 
capacity ; these engines are to be of the same type as those 


furnished for the Manhattan Elevated power house. The 


Babcock & Wilcox Co. was given the contract for 48 boilers. 
Those of our readers who wish to look a little further 
into the general question of subway railways, will find a 
description of the Boston Subway, with illustrations, in the 
ELectrical, Review for October 1st, 1897. The Paris 
Metropolitan Railway was described by us on August 24th, 
1900; and an article on the New York system as it stood 
when the plans were beginning to mature will be found i 
the Review for February 16th, 1900. 


— — — 


OVERHEAD WIRES AND THE LAW. 


THE case of the Finchley Electric Light Company, Limited, 


v. The Finchley Urban District. Council, a report of which 
appeared in our last issue, provides a complete justification 
for the observations which we made in a leading article 
on October 11th with regard to the overhead wires. It 
appears that after refusing to give to the company the 


New York Rarip Taanstr TUNNEL CONSTRUCTION. 


CENTRAL PARK HEADING 


to be reserved for express trains, and the two outer ones for 
local trains. A striking feature of the design is the absence 
of all grade crossings. At the City Hall terminal, where 
connection will be made with the proposed extension down 
Broadway, and at 104th Street, where the branches divide, 
crossings at grade are avoided by depressing two of the 
tracks and carrying them under the other two. This layout 
with the scheme of terminal loops, will make the continuous 
and uninterrupted running of trains a8 near a certainty as 
the present art of railroad will permit. 

On the express tracks, subway stations will be placed at 
average intervals of 14 miles. On the outer, or local tracks, 


the stops will be more frequent, probably about four tathe 


mile. The stations as designed are light and airy structures, 
illuminated by direct sunlight from heavy glass transoms in 
the sidewalks above. 

Care will be taken to ensure perfect ventilation at tbe 
stations and in the subway, although it is believed that 
artificial ventilation will be necessary in but few sections. 
The stations are so close together, are so near the surface, 
and have such ample openings into the free air, that there 
can be but little chance for obnoxious vapours or cellar air 
to accumulate. Moreover, the concrete base, walls, and 
roof are amply provided with waterproof layers of felt and 
asphalt sufficient to ensure perfect freedom from dampness, 


BROADWAY AND 157TH STREET. 


necessary permission to break up the streets for the purpose 
cf laying their mains, the Council took the law into their 
own hands. The company had erected two posts on private 
land on either side of the Regent's Park Road. Between 
these two posts and across the highway, far above the reach 
of the traffic, they had stretched one of their cables, in 
pursuance of a laudable endeavour to supply electricity in 
the district in spite of root and branch opposition on the 
part of the District Council. The Council, however, would 
not admit they were defeated, but sent their surveyor and 
his men to cut the wires; whereupon the company very 
naturally applied to the vacation judge for an injunction to 
restrain the infliction of further injuries of a similar kind. 
His Lordship granted an interim injunction, saying :— 
* Upon the facts before me I must aseume that in some 
way the plaintiffs have obtained the assent of the owners 


adjoining the highway to the wires being put up. The_ 


defendants are willing to give an undertaking not to cut 
any more wires; but that will not maintain the s/atus quo. 
I say nothing more upon the facts before me, except that 
the plaintiffs are entitled to an injunction in terms of the 
notice of motion, the plaintiffs’ managing director under- 
taking in damages.” Of course, this is not a final settle- 
ment of the question at issue; we must await the hearing 
of an action at law for the satisfactory determination of this 
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interesting point. So far as we are aware, however, there is 
nothing whatever to prevent a private company, without a 
provisional order or other authority, stretching wires across 
the highway, provided sufficient precautions are taken for 
the safety of the public in accordance with the regulations 
issued by the Board of Trade. In our issue for September 
90th we mentioned a number of towns and districts in 
which electricity is supplied without opposition and with 
perfect safety by means of overhead wires. Thus at 
Hampstead, a supply which commenced in 1892 is being 
furnished through 38 miles of mains, all overhead. 
At Northallerton, 5 miles of bare conductors are 
carried on steel poles, 21 feet high; while at Carlow, 
overhead wires have transmitted current at 2,500 
volts since 1892. It is not conceivable that all these 
systems should have remained in working order for a number 
of years if they are illegal. The decision of the Lord 
Chief Justice, sitting as Vacation Judge, is all the more 
pleasing when we remember the fifth paragraph of the 
report recently published by the Electrical Power Mains 
Regulation Committee of the London Chamber of Com- 
merce :—'* Permission to use Bare Overhead Wires,—The 
committee would particularly point out the fact that the 
Board of Trade regulations have hitherto practically entirely 
prohibited overhead work in the United Kingdom, except 
under such onerous regulations as to make it impracticable. 
There are large areas in this country over which power 
supply Bills have been granted, the character of which is 
similar to districts where bare overhead wires have been 
successfully and safely used on the Continent aud in America 
at very high voltages for the past 10 years. -The great 
development of power transmission on the Continent and 
in America has been largely by bare overhead wires in a 
form which has been entirely prohibited in this country, and 
great industries have arisen based on their use which have 
no counterpart here at all. The committee are strongly of 
opinion that permission to use overhead wires outside 
crowded city areas is vital to the commercial success of 
power schemes over large districts, and suggest that on this 
point regulations should be brought into line with those cur- 
rent in other countries.“ 


FACTORS OF SAFETY. 


Ir has been suggested that factors of safety ought to 
be called factors of ignorance. As illustrating this 
we might cite the case of bridge work often supposed 
to be constructed with a factor of safety of six, but 
actually, if all stresses were taken into consideration, 
with very much less. Prof. R. II. Smith, in his 
Presidential address to the Civil and Mechanical 
Engineers’ Society, considers that until more intelligent 
methods are introduced all refinements of scientific 
theory must remain futile, He states that Euler's formula 
for long struts is so faulty as to require a factor of 
20. Calculations are so often made on false assumptions as 
to stress distribution, that safety factors are employed to 
cover such false assumptions. Could every stress be known 
and properly allowed for in calculations a factor of three 
would be ample. It seems to us that it is altogether wrong 
In any case to base strength calculations on the ultimate 
tenacity of any material, and that the clastic limit alone is 
properly to be employed. For many years engineers have 
had before them the results of Fairbairn’s and II odykinson’s 
tests on iron and have lad Wöhler's Jaw before them, 
but very little has been done in fitting them to calcula- 
tions. For long enough Americans professed to calculate 
bridge work on a more scientific basis than English 
engineers, As a matter of fact, their science resolved 
itself into severe skimping of material, and much 
knowledge has been acquired as the result, for these too 
light structures began very soon to develop numerous points 
of weakness. Floor beams and connections failed badly, 
and it was goon apparent that no weight had been attached 
to the effect of suddenness of application of load in im- 
parting stresses. As weak points have shown themselves, 
different unit stresses have been applied to the parts affected. 
his seems to us to be bad practice, All parts ought to be 


- 


allowed the same unit stress, subject to Wöhler's law, but the 
loads ought to be truly calculated with every allowance for 
impact and wind pressure, &c., befo: : e calculation of dimen- 
sions is proceeded with. Factors of safety for corrosion are, we 
think, out of place. We would prefer to add to sectional 
areas an umount to be corroded away during the expected 
lifetime of the structure, and in this we find ourselves in 
accord with Prof. Smith, who would proportion such 
additions accordiny to the size and shape and environment 
of the part, syuare or round sections obviously requiring less 
addition than flat and thin pieces. A factor of safety or 
marginal factor is, of course, always necessary to cover 
variation of material, but this should not be great, for 
material can now be obtained of very regular quality, and 
pieces of minimum strength are, or ought to be, nearly as 
strony as pieces of maximum strength. Prof. Smith con- 
siders that experiment shows the modulus of elasticity to 
vary less than the ultimate strength, and this supports the 
contention in favour of nevlecting ultimate strength. The 
modern tendency is towards more accurate determination of 
stresses and less extravagant safety factors. Prof. Smith 
hints at factors as little as 1} and seldom above 2, and the 
higher factors would only be applied to the extent of the 
moving or casual load stresses, and not to the dead load 
stress. These low factors, of course, are applied to results 
calculated from the limit of elasticity and not from ultimate 
tenacity. 


CORRESPONDENCE. 


The Ethies of Ordering Machinery Abroad. 


When our ancestors first started manufacturing, and found 
that with labour they could make certain raw material more 
valuable, they began to increase the wealth of the country ; 
this wealth has gone on increasing ever since, and it is 
entirely due to labour. 

The articles representing this wealth are for ever changing, 
some wearing out, some being used up to make other articles 
still more valuable, some being sent abroad to buy raw 
material for consumption in one form or another, but 
ulways, while we labour, increasing. 

Long ago, directly the smith had turned a lump of iron 
into an axe, tlie wealth of the nation increased by one axe, 
and if he exchanged it for something else, the nation was 
none the poorer. 

Later, when we found we could manufacture articles and 
send them abroad, we got value for them in one way or 
another and started our export trade, which is vitally 
necessary to us now that we cannot grow sufficient provisions 
for ourselves. 

The most serious blow to this increase of wealth to the 
nation, which may even bring about a decrease, is the present 
fashion of ordering manufactured articles from abroad. 

Every atom of wealth due to labour on articles used in 
England, ought to be in England and not given to the 
foreigner. i 

The electric plant imports for this year up to a recent date 
amounted to £637,000; of this, the value of the raw 
material, as it is found, or imported to our country, is 
not £100,000, the balance being for labour in one form or 
another ; we have thus made a present of over £500,000 to 
foreigners. | 

The excuse for ordering abroad is first, cheapness, und 
secondly, delivery. 

Cheap the machinery may be to the individual buyer, 
Corporation or private individual, but it is dear to the 
nation; if the electric plant ordered abroad had been made 
at home, and invoiced to the buyers at higher prices even, 
the nation would have been the richer ; it would have used 
up the raw material, but it would have the plant and also 
the value of the labour spent on it; whereas now it has the 
plant and the raw material, but has sent the value of the 
labour abroad. 

As to delivery; we, the nation, made the mistake in 
legislating, so that we could not see our way to put our 
own money into electrical ventures for our own convenience; 
when we found this was getting unbearable, we changed it, 
and instead of allowing time to make up for our error, we 
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were in such a hurry to get cheap tram rides and cheap 
light, both luxuries, that we threw our moncy abroud to 
get the machinery, instead of lending it to our manu- 
facturers to increase their old, or put down new works, to 
make our own plant and increase our wealth. 

If the money given to foreigners this year had been sunk : 
in a new and properly equipped works in this country, 
it would have added to the nation’s wealth over 100 per 
cent. yearly. 

Perey Rosling. 


— — 


The Falk Weld. 


In a recent issue of your Journal there is a paper by Mr. 
J. More on “ Recent Tramway Practice," in which the Falk 
weld is mentioned. — We are the exclusive representatives in 
the United Kingdom for the Falk weld, and should be much 
obliged if you would be good enough to insert the following 
statement regarding this type of joint. 

We are willing to guarantee that the conductivity of this 
joint will be equal to the conductivity of the rail itself, and 
that this will be the case two years after the joints have been 
made. We are also willing to guarantee that the total 
breakages within the first two years will be under 2 per cent. 

As all those connected with track work are aware, the life 
of the track depends on the life of the joints. Where 
mechanical, and especially clectrical, traction is adopted, up 
to the present no mechanical joint las yet been discovered 
which will prevent hammering after, say. two or three years 
service. This hammering diminishes the life of the rail, as 
well as increasing the cost of maintenance, trucks, motors and 
cars, By putting in Falk welding this trouble is entirely 
done away with, as the joint becomes the strongest portion of 
the track. 

As regards the question of actual welding, it is, of course, 
impossible that an actual weld should take place between 
the cast-iron and the steel of the web of the rail. In 
practice, however, it has been found that the assimilation 
between the cast-iron and the steel is so great that if an 
attempt is made to pull these apart, the cast-iron will bring 
away with it parts of the web of the rail. 

We shall at all times be glad to give information to any 
persons interested in Falk welding, both as regards the eost 
of doing this work under different conditions, and as to the 
royalty which we would want should Corporations or 
companies wish to do the work themeclves. 


Robert W. Blackwell & Co., Limited, 
B. Hunting HowELL, 
Manoying ,o. 
London, E. C. 
Oclober 17 I. 1901. 
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American Trading. 


As illustrating the business methods of certain American 
firms, and à propos of the last paragraph of an article in the 
Evecrrican REVIEW for October. 11th, the following 
may be of interest to you :— 

A non-technical friend of mine wrote to the makers of a 
small petrol motor fitted to a launch, in America, asking for 
debailed explanations of the functions of certain cocks, 
valves, &e., fitted to the motor. The auswer he received 
after six weeks was,“ Put it in the water and see!“ 


1 


5 E. Hankinson. 


Electric Road Yehietes, 


The article by Mr. W. E. Warrilow in your issue of 
October 18th, 1901, directs the attention of station engineers 
and mains superintendents to a possible economy, and reads 
well; but why must the steam motor be given the palm for 
simplicity and repairs and maintenance by staff? Electricity 
is in its infancy until every generating station—I might say 
public and private—has an adequate panel devoted to cells on 
charge. 

Imagine (ù la Gilbert and Sullivan) the mains supcr- 
intendent asking his chief which he may draw from the 
station, liquid fuel, coal, or coke, or a few ampere-hours, 
except at ** peak " times! The writer is an engincer having 


expert knowledge of electric vehicles from experience in this 
country and abroad, There are others; and all who know 
from practice the wonderful simplicity of adaptation and 
operation (yet, there are limitations) of the motor, controller, 


-and cells to vehicle work will agree that here with slow 


speed, iron tyres, limited range of operation, cheap current, | 
all under the eye of electrical engineers, is an ideal 
commercial field for a type of motor car, which does aot, 
apparently, possess sufficient glamour to command a 
respectable share of the force motif of the A. C. G. B. & I, 
&e., vide letter by Mr. Chambers, printed on page 653 of 
your issue. 
J. Sutherland Warner. 


Electricity Supply at St. Petersburg. 


I notice in your current issue that the three electric light- 
ing companies in St. Petersburg have now arranged to charge 
a uniform price of 3} copecks per hectowatt. This works 
out to an equivalent, in English money, of Sd. per unit. 
In comparing this price, however, with the maximum in this 
country, it should be borne in mind that it has to cover the 
cost of imported Welsh coal, in order to comply with strict 
regulations in regard to the smoke nuisance, and on which 
an import duty of 4s. per ton has to be paid. 

In addition to this, the electric lighting companies have 
their concessions for about 40 years, at the end of which 
time the whole undertaking passes into the hands of the 
local authorities without any payment whatever. 

From this it is obvious that the combination between the 
competing companies was very necessary, and it is &alis- 
factory to see that this has been accomplished. 

Charles A. Baker. 

London, W., Orlober 22nd, 1901. 


—- Da eae — ——— — — — 


Traction Tragedies. 

D think it would be of interest to your readers if you 
invited engineers in charge of traction contracts to relate 
some of the experienees they have undergone, and. at the 
same time give their views of the treatment they have been 
subjected to by the various Corporation officials while 

-carrying out these contracts. 

l have no doubt that this correspondence would prove 
most interesting, and considering the number of these con- 
tracts now on hand, would be beneficial, and doubtless 
instructive to many of your readers. 

Headlight. 


[Undoubtedly such experiences would be interesting ; we 
trust, however, that any engineers who adopt“ Headlight's " 
suggestion will endeavour to restrain their feelings, and to 
confine their phraseology within the limits allowed in polite 
circles !—Evus. ELIHC. KEV. 


ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


Tum Council on Tuesday resolved to advance £25,000 to the 
Hackney Borough Council for electric lighting purposes, £6,350 to 
the St. Pancras Council for arc lighting works, and £7,480 to the 
Hampstead Council for mains and £2,810 for meters. 

Elrctric Car Sheds.- "The adjourned report of the Highways Com- 
mittee stated that it would be necessary to provide additional car 
sheds specially coustructed for the housing of electric cars, and that 
if steps were not taken in that direction at an early date there 
would be a serious danger of delay in the working of the tramways. 
The electric tramcars would be of greater size and more numerous 
than the horse cars at present in use, and some of the existing car 
sheds could not be adapted for electric cars, whilst a large expendi- 
ture would be involved in the adaptation of some of the others. It 
would therefore appear advisable that in anticipation of the necessity 
for more car sheds, measures should be taken as soon as possible for 
the acquisition of sites which might be available for the purpose. 
Attention had been called to a suitable site at New Cross Gate, 
about 74 acres in extent, where a large car shed and other accom: 
modation could be provided. As the owners would not voluntarily 
dispose of the land the Council decided to apply for compulsory 
powers to acquire the site in the next session of Parliament. It 
was also decided to apply for similar powers in relation to land 
adjoining the Clapham depot. 
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Companies and Street Opening. —The Highways Committee pre- 
sented a report in reference to the resolution which was passed 
some time ago by a conference of metropolitan local authorities to 
the effect that the time had arrived for concerted action to be 
taken to remedy the inconvenience, annoyance, loss of time and 
money caused by the operations of the gas, water, telephone and 
electric lighting companies in laying down, renewing, maintaining 
and repairing their mains, pipes, services and wires. It appeared 
to the Committee that it had become absolutely necessary that as 


‘the central authority for London, the County Council should be 


invested with power to exercise effective control over sach works. 
If the Council were to make a representation to the Government 
with a view to obtaining such powers, that course would meet with 
the general approval of the London local authorities and the public. 
It would also probably be considered favourably by the Govern- 
ment, as the Home Secretary had inquired what action the County 
Council proposed to take in order to give effect to the resolution 
adopted by the conference. The frequency of the breaking up of 
the roads bad, moreover, been the subject of questions in Parlia- 
ment, and provided a proposal to confer such powers upon 
the Council were to receive strong support from the 
local authorities, the Committee stated that it would  pro- 
bably have a fair prospect of being adopted by Parliament. If 
the Council approved of the suggestion, it was first intended to lay 
the matter before the local authoritics in order to ascertain their 
views. The Committee therefore recommended the Council to ask 
the City Corporation and the Borough Councils whether they would 
be prepared to support the County Council in making a representa- 
tion to the Government as to the necessity of legislation to confer 
upon the Council powers to make and enforce bye-laws or regula- 
tions as to the manner in which companies and others should 
exercise their statutory rights to break open the public thoroughfares, 
and as to the time at which such works should be commenced and 
completed, and the surface of the roads re-instated. After a long 
discussion, the recommendation was adopted with the addition of 
words to provide that the companies should be compelled to move 
their pipes or wires into any subways constructcd by the County 
Council. 

Electric Traction on the North Metropolitan System.—The High- 
ways Committee submitted a further report on the course to be 
taken to give effect to the provisions of the London County Tram- 
ways (Electrical Powers) Act, 1900, which authorised the Council 
to reconstruct for electric traction the tramways on the north side 
of the Thames leased to the North Metropolitan Tramways Company 
until 1910. The lease contained clauses providing for the adoption 
of electric traction on specified terms, but it appeared some time 
ago that instead of putting those provisions into force, the recon- 
struction could be hastened if the company’s interest in the lease 
could be acquired by the Council. The company had, however, 
declined to name any price for the surrender of its lease, and the 
Committee had therefore endeavoured to find some way of 
expediting the introduction of electric traction on the lines. Having 
regard to all the circumstances, it appeared to the Committee that 
the time had arrived for the Council to act upon the provisions 
made in the lease for that purpose. The Committee, therefore, 
asked for authority to give notice to the company of the Council's 
intention to put in force the provisions relating to the use of 
electric traction, and the Council decided to give the necessary 
permission. 

Tube Rail. as. -The Parliamentary Committee brought forward 
a long report in relation to the inquiry held by the Joint Committee 
of the Lords and Commons on underground electric railways in 
London. In the opinion of the Committee the conclusions of the 
Joint Committee to a large extent supported the views expressed on 
behalf of the Council during the course of the inquiry. The Com- 
mittee stated they were not yet in a position to advise the Council 
with regard to the action which should be taken as a result of the 
inquiry, but they felt that, although the Joint Committee did not 
detinitely lay down any detailed scheme for railway extension and 
development in London, the recommendations would prove valuable 
as a guide in dealing with the suspended Bills, and with any other 
schemes which might come before Parliament on a later occasion. 


THE TELEGRAPH AND TELEPHONE 
SERVICES OF AUSTRALIA. 


— — er ———— | 


Tun Committee of Electrical Experts, which, as we have intimated 
on several occasions in these columns, has been investigating theentire 
question of the telephone and telegraph services in the Australian 
Commonwealth, has issued a very important report. It is abstracted 
in several of the Australian papers, and for the following summary 
ve are indebted to the Melbourne Argus for September 10th :— 

The report is a very bulky document of 150 printed foolscap 
pages, and the members of the conference, Messrs. H. W. Jenvey 
(Victoria), J. V. Nelson (New South Wales), J. Hesketh (Queens- 
land), and Sir Charles Todd (South Australis), deal with the tele- 
phone and telegraph systems of the Commonwealth in a compre- 
hensive manner. The experts open their report by making the 
1 8 recommendations regarding the Victorian telephone 

stem :— 

A general scheme for improving the telephone system in the 
metropolitan area is that of— 

1. Metallic circuits laid underground in tunnels snd conduits. 

2. The extension of the present exchange building to a sufficient 


extent to enable the putting up of a new switchboard, and at the 
same time continue to work the old one. 

3. The purchase of a common battery switchboard, with all neces- 
sary accessories, to be fully equipped with jacks, &c., for 5,000 
subscribers, and to have an ultimate capacity for 10,000; also for 
providing for an entirely new stock of subscribers’ instruments on 
the common battery system should it be found necessary to use new 
instruments for this purpose instead of converting the present 
instruments. This is a very serious question, so that if it is found 
that the present instruments, instead of being discarded and made 
a total loss of, can by proper measures be converted to suit the 
common battery system at less cost than that for new instruments, 
and with equal efficiency, it is highly desirable that this should be 
done. 

The scheme of distribution, as at present laid out, more particularly 
with reference to what may be called the city proper, covers an area 
of 67 square miles. 

The tirst item in the system of distribution is a tunnel from the 
telephone exchange in Wills Strect down Queen Street to Flinders 
Street; the length of this will be 1,232 yds. From this tunnel 
cables branch east and west to Spring Street and Spencer Strect, 
and it is proposed to lay these in four of the smaller strects, and 
from these to distribute to all the blocks within the arca mentioned. 
For this purpose both underground and aerial cables will be 
required. The underground cables in the branch streets will be laid 
in conduits. Branching cables will extend from these conduits to 
the centre of cach block, and from these conduits to the centre ot 
each block, and from these centres aerial cables will be placed iu 
suitable positions on racks, so that the final distribution will be 
made by means of open wires to the subscribers. It is also pro- 
posed to lay conduits and cables on the main suburban routes out of 
the city to points sufficiently remote to enable tlie present con- 
gestion of wires immediately external to the city to be relieved. 

This description indicates the general plan of iustalling the new 
system forthe centralexchange. It is not proposed at present to 
proceed with any alterations to the suburban exchanges, which it 
is considered can be worked satisfactorily on the existing systems 
as indicated in the recommendation of the engiucer. The estimated 
total cost of the improvements referred to is as follows: 


Telephone cables T £73,130 
Laying, &c. s pus me i's 7,313 
Conduits... i dk MN c wee 54,653 
Racks E e 5,400 
Manholes and drawpits 4,000 
Tuunel . — T 11,088 
Switchboard — - 30,000 
New common battery telephones 24,000 
Extension of building... "T 10,000 
Assistauce » s 6,800 
Total ... 


. £226,384 


The estimated expenditure for the first 


year is .. «s T xdi T 464,288 
The estimated expenditure for the second 
year is... ae ies T n .. 81,800 
The estimated expenditure for the third 
year is... vei S ie T .. 80,296 
Total ... Y pii —. 4220,31 


The Committee recoguise that this is a large expenditure, but it is 
to be remembered that the whole of the present Melbourne tele- 
phoue system requires immediate and complete attentionif a satis- 
factory service is to be given. No single section of the works 
named can be omitted without prejudice to the success of the other 
sections. It is not practicable to take any half-measures, and it is 
impossible to stand still. Extensions must be made at once if cur- 
rent demands are to be met. These must be on the new system, as 
the present board will not accommodate new snbcribera for more 
than two years, and cannot be extended. Its full capacity will be 
reached before the new board could possibly be erected. The Com- 
mittee, therefore, endorse the recommendations of the telegraph 
engincer, and recommend his scheme for approval. 

Turning to the telegraph lines of this State, the report states 
that ‘repairs, especially re-poling, are much required on most of 
the telegraph pole routes. The vote for annual repairs, extensions, 
and renewals, which was 10 years ago £15,0U0, was, owing to 
retreuchment, gradually cut down to £3,000, a sum altogether inadc- 
quate to keep the lines in repair; the consequence being that the 
work has fallen into arrears, and a great deal of expensive renewals 
have now to be made." 

The New South Wales telephone system requires an outlay of 
£93,001, in the opinion of the experts, to bring it up to date; the 
South Australian system £86,800, and the Western Australian 
system about £41,000, but the Queensland system is reported to be 
well up to modern requirements. In all, the conference recom- | 
mends an expenditure of £446,000. 

The experts belicve that a trunk telephone line between Mel- 
bourne and Sydney would be a “ financial and commercial success,” 
and recommends its erection. The cost is estimated at £50,000, 
using wooden 30 ft. poles to carry the cable. Interest and main- 
tenance are placed at £2,650 per annum, aud on the assumption 
that there would be 35 conversations a day between the two capitals 
for 300 working days, they work out the probable revenue—at 
6s. 6d. per conversation of three minutes-—at £3,412, thus showing 
a profit of £763, after taking the most disadvantageous view of 
the expected business.” The rate is arrived at on a general scale 
suggested for long-distance lines of Gd. for the first 25 miles, and 
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3d. for each additional 25 miles. The cost of constructing the pro- 
posed line would be distributed :—New South Wales, £33,700; 
Victoria, £16,300. i 

The Conference recommends that the toll system of payment for 
telephone service should be substituted for the present flat or fixed 
rates. Under the toll system there would be a fixed annual charge 
to each subscriber to cover interest and sinking fund on the average 
capital outlay, together with a minimum number of free calls, and 
an additional charge for every call beyoud the minimum. The 
present rates in Victoria are:. Business telephones, city and 
suburban, £9 per annum; country, £7; private residence tele- 
phones, £5. The scale proposed by the Conference is:— 


Annual 
Exchange subscribers. ground rent. Free calls, 
5,000 ys T 2. £410 0 300 
20,000 1 85 5 0 0 300 
20,000 and upwards 6 0 0 300 


With extra calls respectively —1 to 1,000 1d. each, 1,001 to 5,000 
1d. each, and 5,001 to 20,000 4d. each. 

Until the various telephone systems are brought into a state of 
thorough efliciency, however, the conference recommends that the 
existing fixed rates should not be interfered with. 

To overtake business after the main telegraph lines have been 
interrupted, and to permit of the rapid transmission of press 
matter, the conference suggests that provision should be made for 
the introduction of the Wheatstone. automatic system between 
Melbourne and Adelaide, Sydney and Brisbane, at an estimated 
cost of £3,000. “Such a system would uot,” it states, “affect to 
any appreciable extent the ordinary traflie, which is composed of 
fhort messages, cach to a different address, the fast-specd system 
being peculiarly adapted to lony messages to be dealt with quickly, 
and where the same dispatch has to be transmitted to many 
addresses.” 

The report recommends the Ericsson and eolid-back transmitters 
instead of the Berthon-Ader telephones now in use, multiple 
switchboards, the metallic circuit system, and undergrounding of 
cables in glazed earthenware or cement conduits. Iron poles are 
said to be vastly superior to wooden poles, and eventually far 
cheaper. The suggestion is made that telephone subscribers may 
telephone matter to be posted on payment for the first 20 words 6d., 
for every additional 20 words 3d., and that telegrams should be 
transmitted by telephone at 3d. for the first 20 words plus, of 
course, the telegraph charge and 1d. for each additional 10 words. 

The confererce considers that the operating staff of the larger 
telephone exchanges in the Commonwealth should, during the day, 
be composed cf female officers, because “it is the invariable cx- 
perience that for this class of work girls or women, if carefully 
selected, are as quick, more polite, and generally give a more satis- 
factory service than boys or men.” From 8 o'clock a.m. and 8 p.m. 
it is urged that female operators should be employed, and for the 
service between these hours youths; the rate of pay for all telephone 


officers to be, first year £20, second £40, third £55, fourth £65, and 
fifth £80. | 


— -————— 


BUSINESS NOTES. 


^ CEleetrical Wares Exported. 


WEEK ENDING OcT. 23RD, 1900. 


Alexandria .. Value £11 
Amsterdam.. m 30 


WEEK ENDING Oct. 22ND, 1901. 


Alexandria. Teleg. mat. Value £123 
Amsterdam.. 5 


105 
Bombay Và ne ez 00 246 Bangkok En - ns g0 
Buenos Ayres. Teleg. mal. 200 Bombay xd 92 T ia. 472 
Calcutta i fs e 683 Calcutta. oa aa . . 1,490 
ji Telcg. wire . .. 223 „ » Teleg. cable .. . . 197 
Cape Town. A vá i 25 Cape Town.. is e . 152 
Colombo „. ios 5 2 2148 | Ai Teleg. sundries .. 106 
Copenhagen. Teleg. wire .. 1 | Colombo T s . 268 
Durban A as a e #02 Copenhagen, Teleg. wire .. 218 
Hast London „ | Durban „ % cee CORO 
Fremantle .. T T .. 214 Flu-hing 13 
Gibraltar . as es c% 31 Fremantle ., ats si "T 16 
Gothenburg $5 us .. 10 Go henburpg. Teleg. wire ais 44 
oe Teleg. wira ese S00 Hamburg . M n m 11 
Hamburg sg ae T (o Hong Kong.. ie i e 75 0 
T ele. mat.. ..  u0 Melbourne .. i ss 1 13 
Hiogo M S i k. 10 Nagasaki .. " b ee 1,560 
Hobart a x vs zw. 20 | Penang. Teleg. nat. e» 58 
Hong Kong.. v zs . 103 Port Chalmers .. sa 0820 
Karachi y E - d 13 Rotterdam, Teleg. wire a 26 
Lyttelton .. bs sf bx 68 "hanghai .. zi 855 .. 1837 
Madras 9 8 m A .. 108 . &:ockholm. Teleg. cable . 014 
Malta $5 x "E .. 120 " Teleg. wire ss 60 
Melbourne. .. ia T 17 ' Sydney ae P» os ee 069 
Monte Video zx i4 22 80 Yohohama .. xx x . . 2102 
Nagasaki, Teleg. cable . 6.602 i : 
Ostend 2 us x . 413 
Penang. Teleg. mat. 138 
Perth.. 2 as = ae "222 
Port Chalmers . 925 . . 109 
Port Elizabeth .. xs . 301 
Rotterdam .. T i T 37 
15 Teleg. mat. ei 15 
$t. Petersburg. Teles. mat.. 225 
M Teleph, mat. 182 | 
Seychelles. "'elez. instruments 11 
Sydney T - 5 . 914 | 
Valparaiso .. i we - 81 
Vaucouver .. si es we 19 | 
Welington.. Se m . JOR 
Yokohama .. i ite .. o 414 | 


Total oe £3,555 | Total zi £10,668 


Foreign Goods Transhipped. 


Barbad x6. Teleph. apparatus £54 | 


Auction Sale.—Messrs. Wheatley Kirk, Price & Co. 
will on November 6th and 7th offer for sale by auction at the pre- 
mises of Clayton, Howlett & Co., Atlas Works, Woodfield Road, W. 
(who are removing to Sheffield), the motive power plaut and 
machinery, stock, stores and other eifects. 


Books Received,.—*“ Research. in the Scottish Universi- 
ties,’ by James Gordon Macgregor, F.R.S. Edinburgh: James 
Thin. 1901. 

“ Production ct Distribution de l'Energie pour la Traction Elec- 
trique,” by Henry Martin. Paris: Ch. Béranger. 1902. Fr. 25. 


“ Problémes d'Electricitéó," by A. Raadot. Brussels: A. Manceaux. 
1901. 


Buffalo Exposition.— The Pan-American Exposition at 
Buffalo closes on November 1st. 


Cable Steamer.—It is said that an order for a steamer 


for laying cables for a Continental Government has been placed with 
David J. Dunlop & Co., Port Glasgow. 


A Country House Installation.—Admiral Rowley is 
having complete electric lighting and water supply plant erected at 
his residence, “ Holmesland," near Botley, Southampton. Here 
Messrs. Merry weather, the London engineers, are fixing a powerful 
oil engine and dynamo, and wiring the whole of the buildings. 
Accumulators are to be provided to keep the light going during the 
night. An clectric motor is to drive a pump at a well some distance 
away to supply roof tanks, whence the water is to be distributed by 
pipes for dumestic supply and fire protection. 


Dissolutions and Liquidations.—aA petition for the 
winding-up of the Telephonie Bell-Push Syndicate is to be heard in 
Loudon on October 30th. The petitioners are W. P. Thompson and 
Co., of High Holborn, W.C. 

Creditors of the British Electric Works Company are to send 
particulars of debts to Messrs. H. E. Abbott and W. C. Spencer, 
liquidators, (at the oflice of Chalmers, Wade & Co., 5, Fenwick 
Slrect, Liverpool) by November 30th. 

Messrs. J. G. S. Cunnington and H. K. Smith (Laing, Wharton 
and Cunnington, electrical engineers, 93, St. Martin's Lane, W. C.) 
have dissolved partnership. Mr. Cunniogton, who continues the 
business under same style, attends to debts. 

The Clayton Mnginecring and Electrical Construction Company, 
Limited, resolved on September 20th to wind-up voluntarily for 
purposes of reconstruction. Mr. Maurice Whiteley, 17, Kuight 
street, Hyde, is the liquidator. The name of the new company 
will be the Clayton Engineering and Electrical Company, Limited. 

The petition presented by R. Wheelock, of Birmingham, for the 
windiog-up of the Hampstead Electric Supply Company is to be 
heard on October 30th, before Mr. Justice Wright. 

The Edwards Electrical Company, of 19 and 21, Queen Victoria 
Street, is winding-up voluntarily, with Mr. A. E. Darville as 
liquidator. 

A mecting of the Okonite Company will be held at Finsbury 
Pavement House, E.C., on November 27th, to hear an account of 
the winding-up from the liquidator, Mr. E. J. Palmer. 

The Electrical Transmission Company, of Albert Works, Beavor 
Lane, Hammersmith, writes to us with reference to a notice which 
appeared on page 028 of our last issue, asking creditors of the Elec- 
trical Transmission Company, Limited, to send particulars of debts, 
&c. We have pleasure in drawing attention to the fact that the 
Electrical Transmission Company, Limited, has no 
Electrical Transmission Company, of Hammersmit 


France.— La Société Francaise des Electro-Moteurs 


Itschner is the name of a company which has just been formed in 
Paris. 


Meters for Cape Town.—The Electric and Water- 
works Committee of the Town Council recently urged the latter to 
direct and authorise arrangements to be made for the importation 
of 100 electric meters, of various sizes, through the London agents, 
as soon as possible. The Committee were advised that it may be 
possible to procure one dozen o-ampere electric meters from Messrs. 
Findlay & Co., at a cost of £4 108. each, and recommended that 


they be authorised to purchase these additional meters. The report 
was adopted, 


Trade Announcements.—The New Brotherton Tube 
Company, Limited, have opened offices and stores at 94, New 
Brown Strect, Manchester, under the superintendence of Mr. 


Albert Moulding, where a large stock will be kept of enamelled 
steel conduit tubes and fittings for electric wires. 


Messrs. Preece & Cardew have removed their offices from 13, 


Queen Anne's Gate to 8, Queen Anne's Gate, Westminster. 


Messrs. G. Boor & Co, chemical merchants, recently removed 
from Artillery Lane to 39, Mincing Lane, E. C. 


What the British Consuls have to say.—£lectri 
Tramweus of Palermo (Sicily ).—Consul Sidney Churchill, reporting 
onthe trade of Sicily, states that during 1900 the tramway system 
of Palermo was extended to 30,774 metres—19 miles—the overhead 
cable system being mostly adopted. The line, which was used by 
about 4,000,000 passengers in 1899, is said to have added about 59 
per cent. to its traffic by its conversion to the electric system. 

electric Lighting at Argostoli.—Vice-Consul Saunders in his 
report on the trade of Cephalonia (Ionian Islands), makes mention 
of the fact that electric light has replaced petroleum in the town 
of Argostoli, and he gives the details of the undertaking. He states 
that the Town Council having decided upon adopting electricity for 
the lighting of the town, entered into a contract with the Thomson- 
Houston Electric Company, which ceded the contract to the 
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Hellenic Electric Company in Athens, retaining, however, an 
interest in the concern. By the terms of this contract the muni- 
cipality engages to pay to the company 30,000 fr.—£1,200—a year, 
the company, on the other hand, engaging to supply the town with 
300 lamps, each of 16 c.r. The contract is for 60 years, at the 
expiry of which period the premises with machinery and plant 
become the property of the municipality. The current is supplied 
to the public at the cost of 71. in paper, or a little under id. per hour 
per 16-o.». light, the cost of the installation being from 30 to 50 dr. 
—say from about 14s. 7d. to £1 4s. 6d, at 41 dr. per £1 sterling— 
according to the size and quality of the lamp required. 

Electric Railway from Santa Cruz to Laguna.—This railway, 
which was constructed last year, Consul Croker, of the Canary 
Islands, reports, will doubtless prove a great boon to the inhabitants 
of Laguna, the second town of importance in Teneriffe, having a 
population of 13,000, and of the port of Santa Cruz. Laguna is tive 
miles away from the port, having an elevation of about 1,800 ft., 
and is the favourite residence of the wealthier classes during the 
warmer months of the year. It is proposed to carry the railway to 
Orotava, the well-known health resort on the north side of the 
island, thus bringing the three towns within easy reach of each 
other. The railway was built by a Belgian syndicate, who obtained 


` 8 concession from the Spanish Government for 60 years, the capital 
‘involved in the scheme being about £64,000. 


Electric Lighting of Varna (Bulgaria). Vice-Consul Brophy 
reports that a provisional concession has been granted for lighting 
Varna by electricity, the estimate being for 50 are lights of 
10 amperes each, and 1,500 lamps of 16 c.r. The concession, when 
ratified, will be for 40 years. There being no water-power available, 
the generators will have to be driven by steam engines. 

Electrical Industry in Humburg.—The use of electricity, both for 
lighting and locomotion, Consul-Generel Sir W. Ward states, con- 
tinues to increase at Hamburg, and in other parts of that district, 
at a rapid rate. The electricity works of Hamburg furnish the 
current required, both for the very extensive and complcte tramway 
system of Hamburg, and of the adjoining town of Altona, as well as 
for the entire consumption of electric light, with the exception only 
of two blocks of buildings which have their own system. According 
to the latest annual report issued by the electricity works, it was 
anticipated that this year an even greater increase in the total 
consumption of electrical current would take place than last year, 
in consequence partly of the completion of a third large central 
station for supply of current, and also in consequence of the clec- 
tric lighting—at the expense of the town—of all the more important 
atreets and thoroughfares of Hamburg which has been carried ont. 
The following figures show the number of consumers, and the 
amount of electric current supplied during the last two years :— 
Number of consumers in 1899, 3,099 ; in 1900, 3,770; equivalent in 
incandescent lamps, 171,397 and 209,650 respectively ; current for 
the tramway system, watt 3,190,000. 

Bordeaux Tramways.—Consul Hearn reports that these lines have 
been steadily converted from horse to electric traction, the whole 
of the electric system being completed in May last. An electric 
tramway has been opened from Pierrcfitte to Cauterets, and from 
Pierrefitte to Luz, in the Pyrences. 


ELECTRIC LIGHT AND POWER NOTES. 


Benwell.—The U. D. C. has passed a resolution in favour 
of putting im force its electric lighting prov. order. 


Blackburn.— The controversy upon high speed v. low 
speed engines for electricity supply in Blackburn still continues, 
letters pouring in to the local press upon the relative merits of the 
two types. Alderman Thompson, chairman of the Electricity and 

ways Committee, gave an explanation of a personal character, 
to the effect that when he found that one of the tirms tendering for 
the high speed engines was a concern in which he held preference 


shares, he immediately instructed his brokers to sell, and thereafter 


attended no meeting of the Committee until his financial interest 
in the firm was ended. The whole matter is thrown into confusion, 
and nothing will be done until the new Council is elected and a new 
Committee chosen. 


Bolton,—After some delay the electricity department of 
the Corporation has obtained the assent of the Finance Committee 
to the proposed application to the B. of T. for sanction to borrow 
£125,000 for electric lighting, traction, &c. Roughly speaking, it 
18 proposed to spend the money as follows:—£25,000 on building 
extensions, reservoir, and cooling tower; £62,000 on new boilers, 
engines, firing floor, and engine foundations; thc remainder to be 
expended on new mains, services, meters, &c, When this sum is 
expended, the capital of the department will stand at about 
£322,000. . The capital cost per kilowatt, as represented by that 
sum, is £46 or £47, Bolton occupying the seventh position in this 
respect among 127 stations, and the second (2:23d. per unit) in low 
selling price, while it is sixth in order of merit for low cost of pro- 
duction (1394d.) Owing to the substantial sum being set apart for 
depreciation, it is believed that all the machinery in the station will 
have been paid for ere its “life” is ended. It is proposed to carry 
out the work covered by the new capital expenditure only as the 
needs of the town may prompt during the course of the next half 
dozen years. The present output is 2,800 kw. It is proposed to 
add 20 Lancashire boilers, two sets of engines and generators, each 
of 900 xw, capacity, and two of 1,200 xw. capacity each, thus, with 


the original plant, giving an effective power of 7,000 kw. at the 
station. The present maximum load at the works is 1,840 Kw. It 
is also proposed to extend the condensing plant, so as to run the 
whole of the engines cond»nsing, as it has been found that since 
installing this, a saving of 16 per cent, in coal has been effected. 


Bootle.— From 50 applicants for the position of elec- 
trical engineer to the Corporation, the committee has chosen the 


following six candidates for a tinal select ion: Messrs.T. D. Clothier 


(HulD, H. Drewett (Morley), J. Lambert (Perth), W. F. Long 
(Chorlton-cum-Hardy', W. M. Rogerson Nottingham), and J. M. 
Smyth (Keighley). The starting salary is £350 a year. 


Brecon.— The T.C. at their last meeting considered the 
Provisional order for tlie electric lighting of the town obtained by 
Colonel John Morgan and presented to the town. It was decided 
to engage Mr. Bertram Thomas to prepare a report on the under- 
taking. The Mayor said he thought the cost would be from £8,000 
to £10,000, 

Bristol.—The new civic electrical station at Bristol is 
being pushed forward as rapidly as possible in order that it may be 
ready for taking a share of the winter load. The present station at 
Temple Back will be severely taxed until the extension is 
ready. At the best this cannot be until the beg&ning of December. 


The station is built on low-lying meadow land between the Avon 


and the Feeder rivers on the outskirts of the city. The ground was 
not piled, but rows of trenches cut through it until, 30 ft. down, 
hard red marl was met with, and on this basis massive concrete 
foundation walls were erected. IT'hese were connected atthe surface 
with a bed of conerete, and. in the superstructure weights were so 
arranged that they came directly over one of the walls. To give 
additional stability, the area of the engine and dynamo room was 
given an extra layer of concrete 8 ft. thick, resting on three of these 
longitudinal foundation walls. ‘The first instalment of plant con- 
sists of two Willans-Siemens steam alternators, each of 750 Kw., 
equal to an emergency load of 920 kw , and each capable of lighting 
simultaneously 30,000 lamps of 8 c.r. They will get their steam 
from Babcock & Wilcox boilers, titted with superhcaters and Green's 
ecouomisers, and working up to 200 lbs. per square inch. The 
automatic stokers are of the Meldrum pattern, adapted to work with 
cheap fuel when a full load is not required. The coal will 
descend by gravity to the stoking gear from large bunkera in the 
top of the building, into which it is to be delivered by a travelliug 
conveyor, which, on its return journey through a gallery beneath the 
stoking corridor, picks up the ashes. The conveyor works from an 
clevator pit, into which the fuel is brought from the barge lving in 
the Feeder river by an overhead travelling arrangement, crossing a 
public road in its journey. 


Coventry.—When Mr. J. A. Jeckell took charge of the 
electricity works he found that the capital expended amounted to 
£75,813, and that the capacity of the plant was 550 kw. ; allowing 
for reserve, the net earning capacity was 350 Kw., which, therefore, 
cost about £217 per kw. Under these conditions the capital 
charges alone amounted to 2:Sd. per unit, and as the works costs 
could hardly be brought below 2:52d., the lowest possible total cost 
was 532d., more than 1d. higher than the average priee obtained. 
Mr. Jeckell, therefore, recommended the Committee to treble the 
earning capacity, while doubling the capital; to reduce the price 
charged for the third and subsequent hours from 3d. to 1d. per 
unit; to calculate the rebate quarterly instead of half-yearly, and 
to charge 17d. per unit for power and heating. These recommenda- 
tions were unanimously adopted by the Committee at their last 
meeting. It is hoped that by this bold step the capital charges and 
the works cost will be reduced to 175d. per unit each, making 
a total of 35d. per unit, while tho output will be trebled hy 
reducing the price from 41d. to 33d. per uuit. We trust that by 
this means the department will at last be enabled to “turn the 
corner '! 


Croydon.—The sanction of the I.G. B. has been received 
toa loan of £30,000 for electric lighting. 

Gillingham.—The U. D.C. has decided to apply for a 
prov. order for the purchase of the Chatham Electric Light Com- 
pany's works and undertaking in that part of the district. 


Graveseud.—A L. G. B. inquiry has been held into the 
application of the T.C. for leave to borrow £31,500 for electric 
lighting purposes, by Mr. H. P. Boulnois. 


Hamilton,—The B. of T. has warned the T.C. that the 
prov. order, granted in 1598, is likely to be revoked if it is not 
carried into effect. 


Hucknall Torkard.—The U.D.C. is to apply for a 


provisional order for electric livhting. 


Hyderabad (india).—The Jndian Daily Nees says 
that With reference to the application submitted by Messrs, 
Roughton & Byrne on behalf of Messrs. Dick, Kerr & Co., for the 
grant of a concession by the Nizam’s (lovernment for the supply of 
electric light and electric power in Hyderabad, the Cabinet Council, 
in accordance with a resolution passed at its meeting held on the 
7th Meher, 1310, Fasli (May 14th, 1901), submitted an Arzdasht on 
the case to His Highness in Firman, dated 13th, Jamadulaval, 1310 
Hirji"! 

Italy.—The engineer Mario Azari has applied for a 
concession to take water from the River Adda, in the Province of 
Sandrio, in order to produce in four different establishments 
32,700 H.P. This power, transformed into electric power, would be 
distributed at Milan for motive power purposes, and along the route 
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for lighting purposes. The construction of the necessary works is 
estimated to cost 8,800,000 lira, and the working expenses are esti- 
mated at 1,031,000 lira annually. 


Liverpool.—At the last meeting of the municipal year, 
beld last week, the Corporation passed a high compliment on the 
work of Mr. A. Bromley Holmes, city electrical engineer. The 
output up to the end of December last was for lighting and power, 
4,888,653 units: for traction, 6,675,682 unita; for the current year 
it is estimated that the output will be for lighting and power, 
6,250,000 units ; for traction, 14,000,000 units. The number of 
lamps connected up to September 1st, 1901, was 167,239 of 16 C.P. 
equivalent. The prices charged are 4d. for lighting, 2d. and 14d. 
for power. 


London.—Crry.—The Court of Common Council has 
instructed the Streets Committee to consider the desirability of 
obtaining Parliamentary powers to regulate the opening of the 
public streets. 

WoorLwICH.—4A special meeting of the B.C. was to be held 
yesterday to consider a proposed application to the B. of T. for a 
prov. order to supply electricity in that part of the parish of Wool- 
wicb, south of the Thames, and to carry into effect the terms of the 
agrecment betwegn the Woolwich District Electric Light Company, 
Limited, and the Council, for the purchase by the Council of the 
said company’s undertaking. i 

SourHwARK.—The B.C. has decided, with reference to the pro- 
ceedings commenced two years ago for an injunction restraining the 
City of London Electric Lighting Company from permitting black 
smoke to issue from their works at Bankside, Southwark, to settle 
the action, which is still waiting to proceed to trial, on the basis of 
the company paying the whole of the Council's costs and giving an 
undertaking to use every possible means to prevent smoke in the 
future. 

CAMBERWELL.—The B.C. is to consider next month an application 
to the B. of T. fora prov. electric lighting order. 


Middleton.—The Gas and Electricity Committee have 
fixed the charges for electricity at 51d. per unit for lighting and 22d. 
for power. 


Newburn.—The Council has given consent to the New- 
castle and District Electric Lighting Company, Limited, applying 
for a provisional order for the supply of electrical energy in New- 
burn, Lemington, Throckley, and Westerhope. 


North Berwick.—As the result of the recent plebiscite, 
the T.C. has resolved to proceed with the agreement with Messrs. 
Crompton & Co., Limited. | 


Paignton.—The U.D.C. has received notice that the 
Provincial Electric Supply and Traction Company intends to 
apply to the B. of T. for a prov. electric lighting order. 


Paisley.—A report has been submitted by Messrs. 
Mordey & Dawbarn in connection with the supplying of motive 
power generally, and the electricity works and their requirements 
for providing energy for the projected clectric tramways. The re- 
porters had no doubt that the system as prevailing in Paisley could, 
with the necessary additions, be used for the tramway system. This 
matter was of great importance, not only because of the large 
t because of the effect it would have, 
on the economy of the general 
supply for all purposes. In an interview which they had bad with 
Mr. Parshall, consulting engineer to the tramway undertakers, they 
learnt that, subject to the necessary financial arrangements being 
made, he anticipated that a service of 40 to 50 cars would com- 
mence in from 15 to 18 months, and that 70 to 80 cars would ulti- 
mately be required. Assuming that 40 cars were used, the energy 
used annually would be about 1,000,000 units, which would pro- 
duce an income of about £6,146, or 1°475d. per unit. The tramway 
load would be a very favourable one, because of its amount and 
steadiness, and because it would involve no distribution losses or 
expenses. The report further dealt with extensions, &e., required 


for the increased consumption, the cost of which was estimated at. 


£38,000. The works, it was pointed out, had not been working long 
enough to enable an opinion to be formed as to the sufficiency of 
the present charges to make the undertaking profitable. That they 
were not at present covering expenses Was partly due to the system 


being larger and more complete than was necessary for the present . 


output. This would, of course, remedy itself as the demand in- 
creased. Another part of the deficit was due to the very low price 
charged for the street lighting. This would be remedied by a fair 
adjustment between the two departments concerned. The deficit 
on this account should not in any case be regarded as a loss to the 
Corporation. The effect of the tramway load would be to bring 
in a profit of about £2,566 a year. There was thus a practical cer- 
tainty that, within a very short time, the electricity department 
would be working profitably. 'The report was adopted, and it was 
agreed that Mr. Parkinson, burgh electrical engineer, prepare a state- 
ment as to the cost of supplying and erecting plant to provide 
energy for 40 tramcars. 


Southampton.—The deputation appointed to visit other 
towns in search of the qualifications of certain electrical engineers 


reports having obtained information which ill i 
useful to the Committee. will be exceedingly 


Sunderland.—The new electric generating station is 


now ready to generate current. The work was onl commenced at 
the end of March, so that it reflects great credit o all concerned. 


Next week a start will be made with the supply. The original 
station has been very much taxed, owing to the demand for traction 
and power purposes, a8 well as for lighting. 


Swindon.—Last week Mr. W. O. E. Meade-King held & 
L.G.B. inquiry into an application by the Corporation for sanction 
to borrow £31,000 for electric lighting purposes. Sanction has 
already been obtained to the borrowing of £3,000 for the purchase 
of a site for a generating station. The contract for the three 
engines and dynamos has been provisionally placed with Messrs. 
Siemens Bros. & Co. Mr. Lacey, of the firm of Lacey, Clirehugh 
and Sillar, explained the scheme. 


Tipperary.—The U.. C. favours the proposals of the 
Ampere Electrical Company to provide electricity supply in the 
town. 


Tiverton.—A public meeting is to be held on the electric 
lighting question. 
Tyldesley-with-Shakerley.—The U.D.C. is to apply 


for a prov. order. 


m—— S| 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Tramways 
mended the Council as follows :— 


(1) That the rate of commission to be allowed on the capital outlay in con- 
nection with the works referred to in the account (including rolling stock) 
(2) That in future the maintenance of the elec- 
trical equipment of the tramway plant and lines should be undertaken by the 
tramway department and the electrical engineer relieved of this work. (8) 

i i the electrical enginecr and his 
if required, and that the rate of commission to be 
allowed for their services should be fixed at 24 per cent. on the capitai expendi- 
(4) That the tramway feeder cables should continue to be maintained by 


Committee has recom- 


the proportion of the electrical engineer's salary, at present paid by the tram- 
way department, amounting to £50 per annum, should cease to be borne by that 
department. 

The Corporation have under consideration the question of adapt- 
ing electrical traction to the most important section of the city 
tramways, and reports on the subject have been submitted by the 
burgh surveyor and the electrical engineer. The engineers are of 
opinion that a considerable outlay would be necessary in renewing 
and adjusting the existing track for the efficient working of 
the system by electricity. It is also estimated that the 
total cost of equipping the sections in question on the gpan-wire 
system from rosettes will be £2,839, or, with 10 per cent. added for 
contingencies (£284), £3,123. Meanwhile another large extension 
of electric tramways in connection with the city is in contempla- 
tion. Steps are being taken by a syndicate, headed by an American 
engineer, to promote a Bill in Parliament for power to construct an 
electrically equipped tramway from Woodside—the northern limit 
of the city boundary—to Dyce, a suburb some six miles into the 
country. As there is a considerable population cn roule, it is 
believed that such a tramway line would pay handsomely, but the 
most strenuous opposition will be offered by the Great Northern 
Railway Company, whose suburban train service has supplied the 
district for many years. Another scheme being promoted by the 
same syndicate is the construction of an electrically equipped tram- 


| way from Mannofield, a western suburb of the city, to Culter, on 


Deeside, a distance of about six miles. The district here is not so 
populous as on the Dyce route, but the promoters believe that, 
nevertheless, a tramway here could also be made to pay. On the 
other hand, the scheme would meet with equally strong opposition 
from the (ireat Northern Railway Company, whose Deeside line 
runs along practically the same route as that suggested for the 


tramway. 


Batley and Dewsbury.—December 1st has been fixed 
as the date of completion of the contract for the sale of the Batley, 
Dewsbury and Birstall tramways to the British Electric Traction 
Company, Limited. To avoid the cost and delay involved in the 
appointment of a liquidator, the company intend to ask the share- 
holders to accept the purchase moncy direct from them. 


Berlin.—The Berlin correspondent of the Daily Chronicle 
says that the remarkable development of electric tramway? from 
Berlin to the suburbs threatens to inflict a heavy blow on the 
hitherto existing local railways. The statistica of the last half 
year's traffic point conclusively to a falling off in the number of 
passengers conveyed by rail The tramcars are driven at great 
speed, averaging 20 miles an hour. They are run every 5 or 10 
minutes, and no matter how great the distance, the fare is only 1d. 
A new overhead electric line, which will run from the east to the 
west of Berlin, will be opened for passenger traffic in about à 
month. Traius will run 25 miles in the hour. The fare from one 
end of the city to the other (about 4 miles) will be only 14d. 


Birminghan.—The Tramways Committee has reported 
in regard to the tramways in Bristol Road, as the result of the 
representations made by them to the City of Birmingham Tramway 
Company, as to the noise occasioned by the passage of the cars = 
these tramways, that new rails are being laid down at the cos 
of the company, which, it is believed, will minimise the noise. 

Bombay.—The Englishman states that the Brush Com- 
pany are preparing to actively proceed with the task of taking over 


the Bombay tramway system, and converting it to clectric traction, 
under the terms of the concession obtained from the Bombay 
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poration. The company’s engineer, Mr. A. B. Cooke, who has been 
deputed to inquire into the local conditions and requirements affect- 
ing the undertaking, arrived in Bombay in September. Mr. Cooke 
will prepare a report on the existing conditions, with kull estimates, 
for the company, with a view to actual work being commenced as 
soon as possible. In addition to the conversion of the tramways, 
an installation of electric light and power is also under con- 


sideration. 


Rowley and Blackheath.—The B. E. T. Company has 
intimated its intention to promote a scheme for tramways from 
Blackheath to Oldbury. The Rowley Regis U. D.C. has decided to 
appoint a committee to consider the scheme in conjunction with 
representatives from Dudley and Oldbury. The Council will also 
act jointly with the Dadley T.C. in obtaining the requisite order 
for the construction of light railways from Dndley throuch Rowley 
Regis to Blackheath. 


Brighton.—The Brighton and Shoreham Tramways 
Company are said to be about to introduce electric traction, and 
desire to extend their system to Worthing. 


Bristol.—The Special Committee of the Council appointed 
to negotiate with the Tramway Company for the purchase of their 
electrical undertaking, at its first meeting selected Mr. George 
Pearson (chairman of the Civil Electrical Committee department) 
as chairman. Unofficial“ terms were submitted to the committee 
to give an idea of the company's proposals, and it was decided to 
ask a representative of the company to attend the next meeting to 
discuss the subject. The general impression in Bristol is that the 
company is not only willing but desirous to sell, and the motive 
which bas led to this attitude has been the theme of much local dis- 
cussion. There are not a few who believe that Mr. George White 
and his directors wish to free capital from a concern having only 
194 years to run before the city can purchase under the Tramway 
Act, for fresh enterprises elsewhere. This is, of course, based on 
pure conjecture. 


Britonferry.—The Margam D.C. are opposing a scheme 
of the Glamorgan County Council for the construction of a light 
railway from Britonferry to Taibach. It was stated that the 
expense would be £500,000 to £600,000. The District Council have 
obtained powers for electric lighting, aud they argue that when the 
proper time comes they can utilise the power for traction. The 
county authority has dropped the scheme for the present. 


Carshalton.—The U.D.C. having considered a letter 
from the B.E.T. Co. showing the details of the proposed tramway 
lines and street widenings, the Council expressed itself in favour 
of the introduction of electric tramways into the district, and 
decided to take a poll of the electors on the 28th inst. 


Croydon, —The R. D. C. is giving further consideration to 
the proposed tramway schemes affecting their district, and has 
received an intimation that the Board of Trade will confirm without 
amendment the Council's application for an order for the construc- 
tion of tramways at Mitcham, notwithstanding that the application 
had been powerfully opposed. The Council also received notifica- 
tion from the Beddington and Wallington Parish Councils object- 
ing to tramways in their districts. During the same meeting, Mr. 
Devonshire, a representative of the B. H. T. Co., had an interview with 
the Council, pointing out, inter alia, that his company were apply- 
ing for the transfer of the Mitcham provisional order, in order to 
secure through connection between Croydon and Wimbledon; the 
company will also effect a junction with the L.C.C. tramways, and 
they ultimately intended to extend their system to the Crystal 
Palace. After discussion, Mr. Devonshire was asked to make three 
separate offers in writing for the acquisition of the order, viz., the 
payment of a lump sum, arrangements for repurchase, or for financ- 
ing the system pro tem. | 

À curious accident occurred last week on the Croydon electric 
tramways. Two cars were passing the points at North End, when 
the trolley arms came into contact, with the result that one of the cars 
was incapacitated and had to be taken back to the car-shed in the 
tow of another tram. 


Derby.—A deputation from the Tramways Committee 
visited Glasgow on 15th inst. and inspected the Corporation electric 
tramways and power house. 

The Derby—Ashbourne light railway order (1901) has been con- 
firmed by tbe B. of T. after modification. 


France.—An important project, having for its object the 
construction of a line of electric tramways intended to connect the 
towns of Marseilles and Aix, is now under study. The enterprise 
has been in abeyance for some time past, owing to the refusal of 
the Paris-Mediterranean Company refusing to allow the proposed 
tramway to intersect their line. The concessionnaire and the railway 
company have, however, at last come to terms, and the work will 
be proceeded with withont delay. The line, which will be of the 
overhead system, will start from the extremity of the Cours 
Mirabeau at Aix, and proceed vid Pont de l' Arc, Luynes, Trois 
Pigeons, Albertas, Vidlési, Le Pin, Septemes, Notre Dame, and Saint 
Antoine to Marseilles. The tramway will be constructed with a 
view to dealing with goods as well as passenger traffic. The gauge 
will be of 1°44 metre, the line being single or double, according to 
the exigencies of the locality traversed. A minimum of 16 journcys 
ln each direction will be made daily, at an average speed of 20 kilo- 
metres per hour. Each train will be composed of threc carriagcs, 


and of a total length of 30 metres. There will be two classes for : 


Passengers, the fares being at the rate of 075 f. per kilometre in 
first class, and 05 f. in second class. Return tickets, available for 


two days, will be issued at a reduction of 25 per cent, The Postal 
authorities will utilise the tramway for the carriage of the mails, 
and, in addition, each tram will be provided with a letter-box for 
telegrams and express letters. The concession lasts till 1950. 

The Engineer of Ways and Bridges of Thiers, in the Department 
of Puy-de.Dóme, has informed the Communal Council that an 
application has been made by Messrs. Taverdon & Chabassas for the 
concession of a line of tramway between Thiers and Saint-Remy- 
sur-Durolle. The proposed line would be about 15 kilometres long, 
and would obtain the necessary electric energy from a waterfall on 
the course of the Credogne. | 

Good progress is being made with the construction of the electric 
tramways at Lille. When completed the lines will have a total 
length of 86 kilometres. 


Farnham and Haslemere.—''he proposals to connect 
Farnham and Haslemere with electric tramway are being con- 
sidered by the L. U. T., Limited, aud the Imperial Tramways, 
Limited. It is suggested that a single track wonld be sufficient for 
most of the distance, and that only small cars need be used. The 
proposed tramways would serve as an important feeder to the 
5. W. Railway Company. | | 


Glaszow.—'l'he recent action brought against the Cor- 
poration by a retired civil engineer for running the cars at an exces- 
sive speed has been dismissed by Sheriff Fyfe, he finding th : charge 
not proved. In tbe evidence it came out that the Corporation had 
authority from the Board of Trade not to exceed 10 miles per hour; 
also that they had obtained an extension of time—six months—in 
which to tit speed indicators, after which they might be permitted 
to run at a speed not exceeding 12 miles per hour. It is thouzht 
by many that this action was brought on with the concurrence of 
other concerns; the popularity of the tramway system causing the 
directorate of the District Subway to considerably reduce thoir 
fares, and the suburban railway companies to run their trains with 
more punctuality. 

Greenock.—'l'he Greenock and Port-Glasgow Tramway 
Company have decided not to run their system of electric c2rs on 
Sundays, pending a decision of the Board of Trade on the matter 
regarding their right to do so, which has been disputed by the 
burghs of Greenock and Gourock. Their application for licenses for 
20 new cars has been delayed by the Greenock magistrates, who 
hold that the height of the step from the ground—17 in.—is an 
element of dange:. 


Greenwich. -The M.D.C. has received notice from the 
J.. C. G. of their intention to introduce a Parliamentary Pill next 
session to construct tramways along the Blackheath Road, Shooter's 
Hill (to the Herbert Hospital), and thence along Woolwich Com- 
mon Road, Thomas Street, New Road and Mill Lane, Woolwieb, 
aud Blackwall Lane to Blackwall Tunnel; also from New Cross to 
Eltham. The question of posting the necessary street notices was 
referred to committee. j 


Ham.—The U.D.C., in reply to the Surrey C. C., expresses 
itself a8 opposed to the eonstruction of any tramway through Ham 
and Petersham, both on account of the narrowness of the roads and 
the rural character of the scenery. 


Huddersfield.— The sub-committee appointed to investi- 
gate (1) the cost of the conversion of each section converted to 
electricity ; (2) the saving in cost of working already effected by 
conversion; (3) possibilities of further economics by complete con- 
version, &c., &., have presented their report, from which we take 
the following :—As to cost of conversion for work already done thie 
figures are: Power station, £30,969 ; electrical equipment, £33,848 ; 
rolling stock, £15,834; new permanent way, £35,874; or a total of 
£116,527, or £2,103 per mile old track, and £4,445 per. mile new 
track. As to saving in cost of working already effected by con- 
version, the sub- committee compiled bzlance-sheets of the working 
of the steam and electric sections for the 13 weeks, March 14th to 
June 8th. The steam section showed a loss, after allowing for 
depreciation, interest and sinking fund, &c., of £2,511 123. 5d., or 
6722d. per car-mile. The loss on the electric section was 
£1,664 ls. 5d, or 2:83d. per mile. This was prior to the com- 
mencement of the running of Sunday cars. As to (3), the 
possibility of further economics by complete conversion, the sub- 
committee state that the sooner the conversion of the whole System 
to electricity is proceeded with the better. The financial 
charge per car-mile would only be increased a halfpenny, 
whilst the actual cost of haulage would be r.duced to 41d. The 
power station is already adapted for receiving the machinery 
necessary to run the whole system. On the whole, say the sub- 
committee, with complete conversion of the existing system and a 
gradual and judicious use of the powers already possessed for 
extensions, the sub-committee is of opinion that a point may be 
reached at which the undertaking will prove remunerative. 

The sub-committee recommended the extension of the electric 
system from Manchester Road, along Outcote Bank, Manchester 
Street and Market Street, down Westgate to Kirkgate. 

The tramway receipts for the month of September, 1901, were 
(steam) £1,860 17s. 5d., or 13:34d. per mile; electric, £2,490 19s. 9d., 
or 11:51d. per milé, which, jointly, is an increase of £1,200 upon 
the corresponding period last year. 

The Tramways Committee on 7th inst. resolved to equip 
Newsome Road (stcam) section electrically at a cost of £1,608. It 
is also proposed to extend the Lockwood aud Berry Brow section to 
Honley (3 miles) and equip electrically. These recommendations 
were, on Wednesday, 16th inst, received and adopted by the 


‘Council, with the additional resolution that having regard to the 


irregularities in the tramways department, and complaints against 
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the management, the Tramways Committee be invested with 
plenary powers to deal with the same. 

Later information says that upon consideration of the report of 
a sub-committce appointed to investigate certain charges made 
in regard to the management of the tramways, the Tramways 
Committee has decided to call upon the tramways manager 
(Mr. J. Pogson) to resign his position, and to itself set to 
work to reorganise the traftic department. The borough treasurer 
at once took charge of the traftic office. 


Halifax.—The British Electric Traction Company having 
asked the Corporation of Halifax whether that body would 
approve of an interchange of traffic as between the Corporation 
routes and certain neighbouring routes of the company, has reccived 
the reply that the Corporation does not see the advantage of any 
such arrangement. l 


Italy.—The electric tramway from Milan to Monza, the 
first inter-urban electric line in Italy, is now in full working order. 
The installation was ordered from the Mediterranean Thomson- 
Houston Company by the Edison Company, which also exploits 
the Milan city tramways, transformed in 1897. The Milan— 
Monza line is about 17 kilometres long, and, like the Milan 
city tramways, utilises the electric current developed by 


- the Paderno Falls, situated at a distance of 33 kilometres from the 


city. The rolling stock comprises 14 auto-cars and 10 trailers. The 
carriages are elegant and spacious, the motors being mounted on 
double bogie trucks, and capable of accommodating 48 passengers 
each. Each motor car is provided with two motors of 50 H. P. each, 
and electro-magnetic brakes. The trailer cars are also provided with 
similar brakes. In spite of the fact that these towns are connected 
by railway, the intensity of traffic on the new tramway speaks 
fully for its success, and on many days during the last couple of 
months the number of passengers has exceeded 8,000 ina single day, 
and it speaks well for those concerned that not a single accident to 
rolling stock material has yet been reported. 

A prize of 5,000 lira has been opened at Padua for an account of 
the various applications of electricity in different countries for the 
operation of railways by the aid of water-power. 


Limerick.—The Limerick Electric Tramway Company, 
Limited, have lodged a memorial with the Clerk of the Privy 
Council, praying for an Order in Council to authorise the construc- 
tion of the Limerick Electric Tramway, &c. 


Liverpool.—At the last meeting of the Tramways Com- 
mittee for the present municipal year, Alderman Petrie in respond- 
ing to a vote of thanks passed to him for his services as chairman of 
the Tramways Committee during the year, referred to the progress 
and success of electric tramway traction in Liverpool The work 
of the Committee, he said, had been onerous and responsible, and 
had gone on as successfully as the most sanguine could have 
expected. The tramway system of Liverpool now comprised 100 
miles of track worked by 350 cars carrying over 2,000,000 passengers 
per week, over an average distance of 21 miles for 1d. The cars 
made about 8,500 journeys a day in and out of the city, the scrvice 
on some routes being as frequent as 1) minutes and the average 
being about 3 minutes. The number of passengers carried in the 
first nine months of the present year was 75 millions, against 29 
millions in the corresponding period of 1897. The traffic returns 
for the period had been £350,000, against £219,000. The gross 
profit for the present year up to September 30th had been £115,000. 
After providing £75,000 for interest and sinking fund and main- 
taining the whole system, there was a net profit of £40,000 for the 
nine months. 


L.C.C,—The Highway Committee of the L. C. C. proposes 
to acquire a site at New Cross Gate, at present the property of the 
Haberdashers Company, for the erection of sheda for the accom- 
modation of electric cars. 


Margam.—At the last meeting of the D.C. Mr. Enoch 
Danes gave notice that he would move that the powers obtained for 
the electric lighting of the district be carried out, and that the 
advisability of establishing an electric tram service between Aber- 
avon and Taibach be considered. 


Mitcham.—The Board of Trade have confirmed the 
application of the Mitcham Parish Council (acting through the 
Croydon R.D.C.) for a provisional order to construct light railways 
in their district, to connect both with the L.C.C. and Croydon C.C. 
tramways, and in spite of vigorous opposition from the water and 
gas companies, the order was passed without a single amendment. 
The matter was discussed in camera. 


Neweastle,— The Corporation is to promote a new Bill 
in the forthcoming Session of Parliament for powers to extend the 
city tramways in three directions; westward to Benwell, northward 
to Seaton Burn, and eastward to Walker district—if possible in the 
latter case to Wallsend. The latter line will open up a tremendously 
thickly populated district in a way that is much needed. Walker 
and Wallsend are two thriving townships on the north bank of the 
Tyne, and both are centres of a dense population, being in the very 
heart of the Tyne shipbuilding centre. There are good railway 
services, but as there is no real break in the river side, it being 
practically one continuous town from Newcastle to North Shields 
(although under different authorities), the need for a tramway ser- 
vice for this eight miles of town will be at once apparent.. 

The official inspection of the first portion of the electric tram- 
ways is fixed for November 4th. For some months past the town 
has been without any system at all, 


Oldham.—The Springhead D.C. have approached the 
Oldham Tramways Committee with a view to the latter laying down 
lines and equipment and working tramways in their district. They 
have been told to submit a scheme to the Committee. In conse- 
quence of an accident, the Committee have requested the Elec- 
tricity Committee to place electric lamps at each terminus where the 
trolley of a car is changed from one wire to another. The 
Committee have accepted an offer of Mr. Rhodes to erect on trial 
an apparatus for the prevention of accidents through the falling of 
overhead wires. 


Perth (W.A.).—It is announced that, subject to the 
concession being granted, arrangements have been made to extend 
the Perth electric tramway system to the Osborne Park Estate. 


Potteries.—The Potteries Light Railways (Extensions) 
order has been submitted to the B of T. by the Commissioners for 
confirmation. 


Railways and Electric Traction.—The Financial 
Times says that Mr. Nathaniel Spens, managing director of the 
Stock Conversion and Investment Trust, has just issued a circular to 
the proprictors of the London and North-Western Railway (in 
which the trust is interested to the extent of £1,100,000) inviting 
opinions on the suggestion that the directors of the line should be 
asked to invite a conference of railway chairmen and some leading 
stockholders to consider (1) What steps should be taken to lighten 
the scrious loss which has fallen upon the stockholders in conse- 
quence of the increased costs of working which have risen since the 
passing of the Railway Rates Act of 1891; and (2) what attitude is 
to be adopted by the railways in regard to the development of elec- 
tric traction throughout the country.” In regard to (2), it appears 
almost certain that this mode of traction will bring within urban 
limits and conditions districts which have hitherto been deemed 
quite outside—in other words, that urban traffic may well be 
extended to 15 or 50 miles, or even a greater radius, as contrasted 
with the present 4 or 5 miles. Already railways like the Metro- 
politan and District have had to face the making of the requisite 
alterations to their systems. The North London, in which the 
North-Western is greatly interested, is another line which will, no 
doubt, have to consider its position , but the whole question bristles 
with difficulties and with possibilities which, according as they are 
wisely and promptly dealt with or postponed, ignored and deferred, 
may mean the greatest difference to the stockholders of the existing 
railway companies. Many people are of opinion that, wisely handled 
by the railway companies, electric traction may enable them to solve 
most of the existing difficulties of suburban traffic with great advan- 
tage and profit to the publie and themselves. But it is also felt that 
other conditions might arise which, whilst securing to the public 
further facilities of traction, might do so no better than existing 
railways could, though under these altered conditions there might 
arise large depreciation and loss to the railways on capital 
expended for developing such traffic on their existing systems.” 
The circular concludes by expressing the hope that the stockholders 
addressed will see their way to approve what is proposed. 


Spain.—A meeting of capitalists was held the other 
day at Bilbao for the purpose of studying a project forthe construc- 
tion of an electric railway of narrow gauge across the Pyrenecs, 
along the valley of the Ribogorzana. 


Stroud.—The Gloucestershire C. C. has practically vetoed 
the scheme for laying down an electric railway in the district. 
Messrs. T. Nevins & Son, electrical engineers, who have recently 
completed a system of electric tramways for Cheltenham, had turned 
their attention to Stroud, and had offered to construct a line 
radiating to the neighbouring towns of Chalford, Stonehouse and 
Nailsworth. All the local authorities have passed resolutions sup- 
porting the scheme, but on Monday the C.C., by 15 votes to 11, 
declined to sanction it unlcss the line is laid from Stroud through 
Painswick to Cheltenham. It is now considered highly probable 
that the entire scheme will be abandoned. 


Sunderland and South Shields.—The B.E.T. Co., 
which is desirous of promoting a light railway to be worked by 
electricity from South Shields to Sunderland viá Whitburn, 
Cleadon and Harton, and whose application was not entertained by 
the Light Raiiway Commissioncrs, is preparing 8 Bill to be 
brought before Parliament for that purpose. 


- Twickenham.—The L. U. T. Co., Limited, have commenced 
the work of construction in this district, and are putting up poles to 
carry the trolley wires from the Bush Corner, Isleworth, to 
Twickenham. 


Yarmouth.—A commencement was made on the 16th | 
inst., without any ceremony, with the laying of the tram rails. The 
scheme is one of 4 miles of street route, and the total outlay 18 
estimated at £69,000, including street improvements, About 1,000 
tons of tram rails of the girder type are being supplied from 
Belgium. The British Insulated Wire Company, Prescot, will e 
out the overhead equipment and the supply of poles. The tete- 
graph Manufacturing Company will provide the cables, and Messrs. 
Askham Bros. & Wilson, Sheffield, the points and crossings. 15 
type of car to be used has not been definitely settled, a8 Kat 
poration have not as yet decided whether they will work eet 10 
themselves or lease them. It is expected that the laying 9 
tram rails will be completed by next April. 


(Continued on page 679.) 
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ELECTROMOTORS, LIMITED. 


DURING a flying visit to Manchester we had an opportunity 
of going through the shops of Electromotors, Limited, 
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Fic. 1.—VIEW or THE MACHINE SHOP. 


under the guidance of Mr. Longbottom, the works 
manager. | 

It seems that the centre of gravity of the engineering 
world, especially so far as electrical engineering is 
concerned, is gradually shifting towards Cottonopolis, and 
it is not a little surprising to see the large amount of work 
being done in the  electromotor 
industry alone in that district. The 
possibilities of electrical work 
there are exceptionally great, as is 
evidenced by the numerous plots 
Which have been taken on th | 
Trafford Park Estate, Limited, for 
the building of huge electrical 
Works, some of which are now in 
active operation. But for the 
Moment we are not concerned with 
these, but with Electromotors,  - 
Limited, 

The company was formed with 
the view of supplying a reliable and 
cheap motor of home manu- 
facture, which would compete with 
the importations from America and 
the Continent, 

Immediately after the incor- 
poration of the company a plot 
of land over 15,000 sq. yds. in 
area was bought at Openshaw—the 
great engineering district of 
Manchester for the Purpose of building works specially 
Plans were drawn out 


LI 
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In the meantime temporary premises were taken in 
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Hulme, so as to enable the company to make the necessary ex- 
periments and complete as far as possible the making of gauges, 
templates, jigs, &c., in order that the manufacture might be 
energetically proceeded with on installation at the new works. 

The company removed from 
Hulme to Openshaw at the begin- 
ning of this year, and by the end of 
March everything was in full work- 
re ing order, | 
[5 The offices are detached from 
the main building and are well 
arranged, comprising workmen's 
entrance, timekeeper's lodge, main 
entrance, waiting room, works 
manager's office, secretary's office 
and board room, drawing and 
general offices. 

The pattern shop and castings 
Store is another detached building 
to the left of the offices, and the 
pattern shop itself is equipped with 
the most modern tools, which are 
electrically-driven. 

The castings shop is of ample 
proportion, the floor space being 
capable of stocking 150 motor 
bodies. In addition there is a series 
of bins,each marked with the pattern 
number of a motor part, and designed to store sufficient 
parts to complete the above-mentioned quantity of bodies. 
To facilitate machining, every casting is pickled before being 
sent into the works. 

The main building comprises:— Boiler and economiser 
house, engine house, drying room, workmen's dining room, 
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FId. 2.— ANOTHER VIEW OF THE MacHINE SHOP. 


winding room, machine and erecting shop, tool room, stores, 
testing room, and the packing and delivery department. 


Rails are laid between the castings store and the main 


building to facilitate transhipment. 


F 
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The steam raising plant consists of a Lancashire boiler 
of 300 H. P. worked at 150 Ibs. pressure, and made by Edward 
Heaton & Son, Manchester, and is so arranged that an 
additional boiler can be fixed when required. A Green'secono- 
miser of 96 pipes is also in use, and this is electrically-driven. 


` 


Fra. 3. 


The engine house contains a 100-Kw. Holmes generator 
direct-driven by a Browett-Lindley vertical two-crank com- 
pound engine of the enclosed type, fitted with a Ledward 
condenser. There is also a combined lighting and power 
switchboard made by Messrs. Cowans, Limited, Manchester. 

The shops and yards are well lighted by 44 arc lamps of 
the G.E.C. standard pattern, and incandescent lamps are 
fitted where required. The works are electrically-driven 
throughout, and every method of 
drive is in use, the object being to 
demonstrate the special advantages 
of this system. 

Figs. 1 and 2 are views of the 
machine shop. Wherever possible 
tools have been specially designed 
with a view of machining one class 


of; article. Amongst these may be L 
mentioned boring machines—boring — St te 
mills, spindle, pulley and capstan Jer aaa 


lathes, armature notch punching 
machines, &c., and a noteworthy 
feature of this department is that 
by the system of gauges, templates, 
&c., the use of rule and callipers is 
rendered unnecessary. On the right 
of fig. 2 a row of boring machines 
is. shown, which have been fitted with 
special chucks, &., thus ensuring 
accurate and rapid production. 

Fig. 3 is a view of the armature 
and commutator building and brass 
finishing benches, and fig. 4 is the 
portion of the winding room set apart 
for the winding, taping, &c., of arma- 
ture and magnet coils. A special 
feature of this department is the 
winding machines which have been 
designed and made by the company. 
This department is worked entirely 
by girls, and is quite separated from the machine shop. 
Fig. 5 is a portion of the tool room. There is here an 
arrangement of portable shelves, each shelf containing the 
gauges and special tools required for any given part of a 
motor. At the commencement of a job these are sent into 
the works along with the castings. If one of these tools 
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requires renewal, it is brought to the tool room and another 
tool substituted for it, thus doing away with loss of time and 
making this department responsible for the maintenance. 
This method necessitates duplicate sets of tools being kept. 


Fig. 6 is a view of the finished mechanical stores. By 
an arrangement of maximum and 
minimum stock, this department 
governs the machine shops, and 
every individual part of the motors 
is stacked in large quantities. 

Fig. 7 isa view of finished electrical 
stores which is worked on the same 
principle. 

Fig. 8 is a view of the as- 
sembling shop. In designing the 
M motor, special attention was given 
EU to having as many machined parts 
— as possible, thus reducing the cost 
of fitting to a minimum. In this 
and other views, portable cranes 
will be noticed. Owing to the light 
character of the work manufactured, 
this is the only method of lifting 
and carrying required, with the ex- 
ception of a push car track which is 
fitted throughout the works, and 
extends to the casting store. 

The test plate has been laid down 
at considerable expense, and an 
arrangement is made by which the 
motors drive the dynamos that sup- 
ply them with current. By this 
means 80 H.P. can be tested with an 
expenditure of 15 H.P. from the 
works plant. The company is in a 
position to deliver any reasonable 
number of motors practically from stock. To do this it 
is necessary to keep a quantity of motors finished mechanic- 
all. By this means, with the stock of finished armatures 
and magnet coils shown in fig. 7, it is an easy matter 
to deliver a motor of any voltage in 3 to 4 days from receipt 
of order. Quite recently an order for 20 motors was ex- 
ecuted in 16 days, and a further one of 12 motors in 10 days. 

At present the company is only manufacturing continuous 
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Fic. 4.—Part OF THE WINDING Room. 


current motors. These are of two types, viz., perfectly 
enclosed and open protected. The present sizes range is 
} to 15 H.P., but patterns are in hand for 20 and 25 E à 
sizes, it being the company’s intention to confine ipee d 
turing to these sizes. "The works have been arrang ilv be 
manufacturing about 40 motors per week, but can eas 
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enlarged as the demand may require. The directors areal] Man- schools, and at the same time to provide more advanced 
chester men, are intimately connected with the engineering ^ students with a useful hand-book. 

trade, and have had considerable experience in the manufacture There are three tables of logs., each arranged in a single 
of similar classes of work. The works were designed by Mr. opening ; they run to four figures (the fourth being obtained 
Joseph Nodal, architect and engineer, Manchester. . by interpolation), and are respectively logarithms, logs, of 


reciprocals, and anti - logarithms. 
Thus the actual tables are confined 
to six pages, while 40 pages are 
devoted to explanations and ex- 
amples of their use. The first 
chapter is devoted to arithmetical 
principles, which are concisely and 
clearly stated. The second chapter 
deals with approximate calculation 
Da subject of great importance to 
the practical man, but too often 
utterly ignored in the schools. 
How many students understand the 
meaning of “significant figures? 


| When they have been taught to 

* work out sums to so many “ decimal 

i places," they naturally confuse the 
cA latter with the former, and evolve 


long strings of meaningless figures, 
where three or four figures and a 
few ciphers would suffice. The 
importance of checking calcula- 
tions made with logarithms, by 
means of rough approximate 
arithmetical calculations, can only 
be fully realised by those who have 
erred, and suffered through the lack 
of this precaution ; the author 
emphasises this, and: shows how 
such verifications may be quickly 

| carried out. We should have 

The consulting electrical engineer is Mr. Claude W. liked to see the short methods of multiplication and 
Atkinson, and the arrangement and organisation of the division included in this chapter; but in practice 
works has been carried out by Mr. Ben. Longbottom, there is nothing better than the slide rule for verifying 
to whom, and the secretary, Mr. T. M. Gribbin, we are logarithmic calculations to the first three significant figures, 
indebted for the foregoing particulars, Chapters III. to VII. consist of explanations of the methods 

It will scarcely be credited that an impression exists in of finding the logarithms of numbers in the tables, and using 
certain quarters that Electromotors, Limited, receive parts them in calculations. The methods given include calcula- 
of motors from the States and fit them up here; in other tions with the logs of reciprocals, which are apt, we fear, to 
words, the bona fides of the com- | 
pany as manufacturers of its own 
motors has been questioned. 

It seems hardly necessary to say 
that such an impression is wholly an 
erroneous one, and that the motors 
are English made from beginning to 
end. It is also significant that a large 
Anglo-American concern, situated 
nota hundred miles from O penshaw, 
has found it convenient to purchase — 
motors of the company because, 
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appreciation of the value of labour- 
saving tools, and his powers of 
organisation struck us as being of 
à very high order. He ig young 
and ‘full of enthusiasm, and we 
feel Convinced that Electromotors, 
Amited, has entered upon a dis- 
tinctly successful career, The Lon- 
on offices of the company are at 
35, Queen Victoria Street, and the 
representative, Mr. G. H. Congdon. 
. 
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Logarithms, By F. G. Taytor, M.A., B.Sc. London: cause confusion in the mind of the beginner; it would 
Longmans, Green & Co. 1901. Price 18. 6d. perhaps have been better to omit these, especially as they are 
. “Je object of the author of this work is to provide a not in common use. Chapter VIII. gives examples in 
Simple Introduction to the use of logarithms, so as to bring mensuration, worked out by logs. Numerous exercises 
em within the reach of elementary students in technical are given for practice; the index law and the method of 
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conversion from common to hyperbolic logs are given 
in appendices, and the book concludes with answers to the 
exercises, 

As we have stated above, this is essentially a book for 
learners, and as such it is well planned and of considerable 
merit. 
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development of electrical theory has for a long time been 
tending towards the recognition of an atomic distribution of 
electricity, so much so, that Maxwell even made use of the 
expression, an atom of electricity. He and von Helmholtz 
have both pointed out that Faraday’s quantitative laws of 
electrolysis necessarily lead to this conclusion, and that each 
atom of matter has its definite 
electric equivalent, which is the 
same for every kind of atom.” 
How this statement can be re- 
conciled with Helmholtz's law, 
which asserts that eachunit of 
valency (not each atom) is 
charged with the same quantity 
of electricity, we fail to see. 
The explanation of the 
nature of the ether waves is, 
on the whole, very good, and 
contains some important facts 
not found in the usual popular 
treatises on this subject. We 
are not prepared to agree, how- 
ever, with the author’s dictum 
that oscillations of great wave 
length must be used in wireless 
telegraphy to enable them to 
penetrate through land and 
water. The fact that wireless 
telegraphy to long distances 
has been most successful at sea, 
and least successful in moun- 
tainous countries, lends strong 
| support to Blochmann's theory 
E that the electric waves used in 
: wireless telegraphy never pass 
through land and water, but 
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Weights of Steel Bars and Sheets, cc. Compiled and Pub- 
lished by F. Barker. Sheffield. Price 1s. 

This little book gives the weights of square, round, 
octagon, hexagon, three-square and flat bars, oval bars and 
sheets, from the smallest sections 
up to the largest in ordinary use, 
arranged in tabular form for ready 
reference. A number of tables of 
weights and measures are given at 
the end of the book. There is no 
superfluous matter, and the book 
should be of considerable use as a 


in the atmosphere. The author, 
as a consequence of his belief in the necessity of long waves, 
considers that the only function of a long vertical conductor 
is to produce long waves, Slaby has shown that the 
longer the conductor, the greater is the amplitude of the 
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TUNZELMANN, B.Sc. London: 
The Office of Knowledge, 326, 
High Holborn. 1901. 

This work, though extending 
only to some hundred pages, and 
stated to be a popular exposition, is 
much more ambitious, or, rather, 
what the Germans would call 
eingehend, than we have hitherto 
been accustomed to in books on this 
subject. After a chapter on the 
earth current systems of wireless 
telegraphy, we have a chapter 
which attempts to give us a popular 
explanation of the most recent and 
abstruse mathematical theories of 
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the ether. In our opinion, the ELECTROMOTORS, LiMITED.—FIG. 8.—ASSEMBLING SHOP. 


attempt is, to a great extent, a 

failure, not so much on account of any want of ability 
in the author, but because the subject is too abstruse 
to be brought down to the level of the popular under- 
standing. That such attempts may give altogether 
erroneous and incorrect impressions to the popular 
reader unless the greatest care is exercised, is illustrated 
by the following extract from p. 38 of this work: „The 


disturbances produced, and this, in our opinion, gives à 
much more satisfactory explanation of its function in long 
distance wireless telegraphy. 

This little work gives a very good account of the principal 
steps in the development of wireless telegraphy, and is quite 
up to date, giving an account of Marconi’s paper read at the 
Society of Arts last June, and the more recent experiments of 
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the United States Weather Bureau, whose promise has not 
as yet been justified by public performance ; Mr. Marconi 
still keeping far ahead of all his rivals for long distance, 


The author discusses the rival theories of the coherer, . 


but though commending Dr. Chunder Bose's views, he 
thinks that the welding action favoured by Dr. Lodge also 
plays a part. | 

We can recommend the book to those who wish to gct a 
good grasp of the theory of wireless telegraphy—or at least 
as good a grasp as can be got without the necessary mathe- 
matical equipment. 


The Application of Electric Motors lo Machine Driving, By 
ANDREW STEWART, A. I. E. E. London: S. Rentell & Co., 
Limited. 1900. Price 1s, ' 


This is a reprint of a series of articles which appeared in 
Electrwity, and deals with the chief advantages and leading 
features of the local application of power in works. To this 
end, figures are given showing the losses. incurred with 
shafting and scattered steam plants. The author points out, 
however, that shafting cannot economically be entirely 
dispensed with, owing to the high price and low efficiency of 
very small motors. 

The conditions to be fulfilled by the motors, and the 
manner in which they are complied with, are indicated with 
the aid of curves ; the application of electricity to the driving 
of cranes, and its incidental advantages, such as the use of 
electro-magnets for lifting masses of iron and steel, receive 
special attention. The author shows a Strong preference for 
three-motor crane equipments. Printing machinery is also 
dealt with at some length, and a comparison is instituted 
between small separate motors and a large motor with 
shafting, the conclusion being reached that it is generally 
undesirable to use a countershaft where more than 3 or 4 H.P. 
are required for each machine. 

The author condemns the crude and wasteful methods of 
driving and heating often used in textile factories, for which 
absolutely watertight motors are recommended ; it does not 
appear, however, that electricity has made much actual head- 
way in this connection. 

The author goes rather out of his way to explain the nature 
of polyphase currents, gcts into a muddle, and drops the sub- 
ject abruptly. Speaking of enclosed motors, he states that 
they must be at least 15 per cent. larger than open motors 
for the same power ; this is a very conservative allowance. 

The usual methods of speed control are fairly well stated, 
though the subject of controllers, in which are met the prin- 
cipal difficulties in electric driving, is treated in a very super- 
ficial manner. The book concludes with general remarks on 
speed variation, carbon brushes, low speed motors, «c. 

Although the phraseology of the author is not always above 
criticism, the substance of the book is, on the whole, of a 
practical and useful nature, and it ought especially to be of 
interest to those who, while not deeply versed in electrical , 
matters, are desirous of obtaining such information on the 
subject of electrical driving as will enable them to decide on 
the question of applying it to their factories and workshops. 


^ 


ELECTRIC TRACTION NOTES. 


(Continued from page 674.) 


Nottingham.—The Trent Bridge and Station Street 
sections of the electric tramways are now open for traffic. 


Underground Railways.—There is an underground 
electric railway scheme projected from Waltham Abbey to the Royal 
Exchange For the most part it would be 100 ft. below the surface ; 
and the cost is put down at about £2,000,000. 

The Standard understands that a combination of interests has 
een arranged between the Brompton and Piccadilly and Great 
orthern and Strand Electric “Tube” Railways under which a 
ough line will be made from the northern suburbs of London to 
South Kensington, connecting the systems of the Great Northern 
and the Metropolitan District Railway Companies. The scheme is 
agent upon Parliamentary powers being obtained for a link 
His to run under Shaftesbury Avenue from Piccadilly Circus to 
igh Holborn ; but no difficulty as to this is anticipated, as the 
oint Parliamentary Committee of last session recommended the 
extension of the Brompton and Piccadilly line in a northerly direc- 
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tion. The present scheme has been arranged through the agency of 
Mr. C. T. Yerkes. The new through line now proposed will have 
an exchange station with the Charing Cross line at the Oxford 
Street end of Tottenham Court Road. . There will also be an 
exchange station at Piccadilly Circus with the Baker Street and 
Waterloo line (now under construction), and another with the 
Central London at Holborn. Arrangements have been made for the 


Underground electric “tube” railways have been suggested for 
Birmingham, but in some quarters the question is raised as to 
whether it is necessary to consider such an idea before the tramway 
Service has been put into something like order. Until electric 
traction is used throughout the entire Birmingham system, and 
reasonable extensions are taken in hand, it is not likely that the 
city will be adequately equipped to cope with the heavy traffic. 


Walthamstow.—The U. D. C. 's electric tram scheme, for 


which powers are being sought, provides for a system extend- 
ing from Tottenham High Cross to Chingford, and from Lea Bridge 
Road to Woodford, at a cost of £120,000. 


— —U — — 


TELEGRAPH AND TELEPHONE NOTES. 


The Postmaster-General and the Telegraphists, — 


The following is a copy of the last letter from the Postmaster- 
General to the men’s deputation : — : 


l am directed hy the P. M. G. to communicate the following reply to the depu- 
tation who waited on his Lordship on July 9th last, on the subject of the £190 
maximuin. 

The P. M. G. has carefully considered the representations made to him on 
July 9th last, by Messrs. Davis, Garland and Belderson in support of the claimsof 


prospect of attaining £190 is still open to all who entered the service with that 
inducement before them, and the cond.tions under which it can be attained do 
not materially differ from those which prevailed at any time between 1881 and 
18899. The class to which the maximuin of £190 was attached still exists. Its 
complement which in 1881 was 120 is now 176. Access is obtained to it in per- 
cisely the same way now as then, namely, by the selection of a duly qualified 
oflicer to tlll any vacaney which may occur.“ The n ain argument of the depu- 
tation was directed against the view that access could only be gained to the senior 
class on the occurrence of vacancies. They asserted that during “a period of 
many years " the Department promoted men into the Senior Class **on reaching 
the top of the £140 scale, without having to wait for dead men’s shoes to step 
into,” and they urged that promotion should now as then ensue upon a man 
reaching the top of the scale provided he can qualify as to good character and 
manipulative ability of the highest sort, or in other words, that the Senior Class 
should be unlimited in numbers. In reply to these contentions the P.M.G. can 
only say that the question at issue is one of fact, and that the deputation are 
under a misapprehension. The Senior Class, like the other classes, is, and always 
has been, strictly limited in numbers, no promotion was ever made to it except 
on the occurrence of a Vacancy, and promotion did not ensue as a matter of 
course on reaching the top of the class below. 

For example, in the year 1881. 20 officers were promoted to the Senior 
Class. Three of them had been at the maximum of the lower class more than 
three years, seven for one year nnd eight months, one for 11 montlis, and two 
had not reached the maximun at all. In the year 1892, eight otticers reached 
the maximum, but no promotions were made. In the year 1883, 12 other 
officers reached the maximum and only three promotions were made. Further 
illustrations of the same character would be foundon examining the promotions 
in subsequent years, but the P. M. Gs. thinks that the nbove are sufficient to show 
that the statements made by the deputation are inaccurate, The remaining 
arguments put forward at the interview relate chie fly to tlie interpretation 
placed by the staff on the words of the notice issued by the Civil Service Com- 
missioners to intending candidates, and the inferences which may properly 
be drawn from it. Thel. M. G. can only say that he is unable to agree with the 
deputation. , : 

He does not think that the words of the notice justified any candidate in 
supposing:that he would necessarily attain n salary of £190 without waiting for 
vacancies in the classes above that in which heentered. Suchan interpretation 
would indeed imply that a prospect of attaining £190 was equivalent to “a 
certainty of attaining £190:" classification in one form or another prevails 
throughout the Civil Service of the State, and the fact that a civil servant has to 
depend on vacancies for promotion is notorious. If any candidate did enter 
the service under a misapprehension on this point, he could hardly have failed 
to realise his mistake at a very early period, for he would have found the staff 
divided into classes with limited numbers in each, and he could have easily 
accertained that no officer was promoted from one class to another unless there 
was a vacancy. The fact that in a growing service promotion came more 
rapidly at one period than another could not, of course, affect the condition that 
the number in each class was limited, and that no promotion could be made 


Without @ vacancy. (Signed) E. May 
igne J. r. 
Controller C.T.O. 


Durban Telephones.—At a recent meeting of the Town 
Council a proposal was submitted for the purchase of the Telephone 
Company's business on a valuation taken at the present time. 


Liverpool—Paris Telegrams.— Direct telegraphic com- 
munication has just been established between Liverpool and Paris. 


Telegraphs and Telephones at Peru.—The Belgian 
Consulate at Lima, states that the Peruvian Government proposes to 
extend the Nationaltclegraphic and telephonic system. Orders are 
to be placed at an early date for iron poles, bronze wire for telephone 
and telegraph, and cables for aerial railways. It is advisable for 
manufacturers to deal through an agent on the spot. 


- 
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British Telegraphs in Persia.—lIn view of the political 
importance of British control of the Indo-European telegraphs in 
Persia, it is worthy of note, says the Times, that* the announcement 
of the Shah's signature of an agreement with the British Govern- 
ment for a three-wire telegraph line to be constructed from Kashan 
to the Baluchistan frontier is semi-officially confirmed at Simla. 
The line is to run via Kirman and Bampur to Jask, the point on 
the Baluchistan coast where the land line from Karachi is continued 
by cable up the Persian Gulf. Its main purpose is to make the 
Indo-European system independent of this cable, which is frequently 
breached, but it will also serve to facilitate communication with 
South-Eastern Persia, whence news travels very slowly. 


Collapse of the London—Brussels Telephone Cable. 
In a special telegram from Brussels to the Pall Mall Gazette we 
read the following:—''The inauguration of the London— Brussels 
telephone will bave to be deferred owing to an accident. The 
laying of the cable had netually begun, and had proceeded for a 
considerable distance when the working party made certain tests 
which caused so much damage that a new cable will be necessary.“ 
— This imputes blame to the * working party, which we can hardly 
believe to be deserved. - | 


Rochester Telephones. — The local authorities of 
Rochester, Gillingham and Chatham are to confer on the subject of 
municipal telephones. 


Telegraphie Interruptions and Repairs :— 

CABLES, INTERRUPTED, REPAIRED. 
Latakia-Cyprus .. 858 - we 3 .. June 20, 1899 .. - 
Para-Maranham es 1 d .. March 1, 1900 .. ES 
Bissao-Bolama .. .. Aug. 16, 1901 .. October 22. 
Cayenne-Pinheiro - es - . Oct. 15, 1901 T 
Cap St. Jaques-Thuanan Haiphong 

LANDLINES :— 


“ Via Hanekin “ on Persian territory é 
Pekin-Kalgan ee oe ee oe ee June 14, 1900 ee 
Maimatchin-Kalgan .. s $x E .. June 30, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 

10 towns of Venezuela .. Oct. 31, 1900 xx 
Blagowestschenk-Khabarowsk 1 .. Oct. 15, 1901 .. e» 


The Telephone Service, — The daily press prints 
important correspondence which has passed between the National 
Telephone Company and the Association of Chambers of Commerce 
as to the allegations of the Postmaster-General that the delays in 
the telephone service have been caused by the inadequacy of the 
National Telephone Company's junction system. ‘The secretary of 
Telephone Co. says :—'' The duty rests with the Postmaster-Gencral 
to connect up towns with the trunk telephone system, but in nearly 
all cases he only brings his trunk wires to one town in an area, and ex 
gratia the company has distributed his trunk messages to the other 
towns thercin.” Mr. Murray replies on behalf of the Postmaster- 
General that he has recently called the attention of the Telephone 
Company to the unnecessary delay due to the want of additional 
junction wires with the trunk wire system. In many towns 
additional trunk wires have been provided within the last two 
years without a corresponding addition to the number of the 
company’s junction wires, 80 that the number of the junction wires 
is now less than the number of trunk wires, and, as during the 
busiest hours of the day the trunk wires are occupied by a constant 
succession of calls, it is evident that delay must frequently take 
place because junction wires are not available for the extension of 
the trunk wires to the offices of subscribers. Under the agreement 
of March 25th, 1896, between the National Telephone Company 
and the Post O:fice, the company bound themselves to provide, if 
necessary, two junction wires for every trunk wire led into a post- 
oftice, but it has been the practice hitherto not to require more than 
one junction wire for each trunk wire, and for some time past the 
company have failed to comply with this very moderate require- 
ment, with the result that delay in working has been caused un- 
necessarily. Under the agreements made with their subscribers, 
the company have in the ordinary course guaranteed to subscribers 
to all exchanges, in return for their subscriptions, the right of access 
to the trunk wire system, and, as no other means of securing this 
right to the subscribers of outlying exchanges except the company’s 
junction wires has hitherto existed, the repudiation in the general 
manager's letter of any obligation on the company to provide 
junction wires for the purpose, seems to the Postmaster-General to 
indicate a new view of the responsibilities of the company both to 
the Post Office and to their subscribers.” 


.. Oct. 17, 1901 


. Feb. 24, 1900 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam. — November 1xth. Electrical overhead 
construction, rail bonds, &c, for the City Council. See “ Offi cial 
Notices October 18th. 


Achton-under-Lyne.— October 29th. Steel poles, bases, 
section boxes, and overhead line equipment for the Corporation. 
See “ Official Notices " October 11th. 


Army Contraets,—The Secretary of State for War 
gives notice that tenders for specific quantities of the under- 
mentioned articles will probably be invited from time to time 
during the next 12 months, namely :—Acids, Electrical Instruments 
Telegraph Cable. See " Oflicia] Notices " October 18th. : 


Barking Town, — November 12th. An electrically- 


driven loco. crane, and permanent way for the U.D.C. See 


“ Official Notices“ October 18th. 


Boulder City.—November 23rd. The Council invites 
tenders from manufacturers for the construction of a tramway 
system, plans and specifications of which are to be seen at the office 
of the Agent-General, London. See Official Notices September 
20th. 

Bury.—November 18th. 28 electric tramcars for the 
Tramways Committee. Lacey, Clirehugh & Sillar, engineers. 


Christiania.—October 30th. Telegraph materials for 
the Norwegian State Railways Department. Particulars may be 
examined at the Commercial Department of the Foreign Office. 


Dudley.—October 25th. Pipework for electricity works, 
See “ Official Notices“ October 11th. 


East Ham.—October 28th. Electric lighting fittings 
for the pupil teacher's centre and School Board office. Specifica- 
tion from H. C. Padgett, clerk, School Board oflice, East Ham. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-kw alternator and engine. 
London agents, Dyer & Dyer, Aldermanbury, E.C. 


Hford.—October 29th. Water-tube boiler, 550-Kw. 
high speed steam dynamo, switchboard, &c., for U.D.C. tramways. 
Sce “ Official Notices October 11th. 


Lancaster.—The Tramways Committee are advertising 
for tenders for :— . 
(a) Supply of rails, fish plates, bonds, &c. 
(% Laying the above. 
(c) Supply and fixing of poles and overhead equipment. 
(d) Supply of feeder cables and pilot wires. 
(e) Cars. : 
L. C. C.— October 31st. Electric lighting of.the Homer- 
ton, West Hampstead, East. Greenwich, and Perry-Vale fire stations. 
See Official Notices October 11th. 


Leyton.—October 26th. Multipolar dynamo (450-Kw.) 
and a balancer, for the U.D.C. See Official Notices” October 11th. 


Limerick.—October 28th. Cables, arc lamps, Westing- 
house engines, dynamos, boosters, and Dowson gas plant for the 
electric lighting. See Official Notices“ October 11th. 


Manchester.—November 9th. Telescopic and rigid 
tower wagons for the Tramways Committee. See Official 
Notices " to-day. l ; 


Manchester.—October 30th. Electricity Committee of 
the Manchester Corporation are prepared to receive tenders for 
supply, delivery, and erection of 11 overhead travelling hand 
cranes in 10 sub-sections. 


Manchester.—Two 6,000-m.P. triple-expansion engines, 
two 3,750-K w., three-phase alternators, 48 motor-generators for 
Stuart Street generating station, and sub-stations. See * Official 
Notices " October 11th. . 


Oldham.—November 5th. Cables, joint boxes, motor 
booster, motor-generators, switchgear, &c., for the electricity works, 
See “ Official Notices" October 18th. 


Rochdale.—November xth. Boilers, economisers, stokers, 
condensers, &c., for the electricity works. See Official Notices 
October 18th. 


Snain.— October 28th. The municipal authorities of 
Jaca (province of Huesca) are inviting tenders until the 28th inst. 
for the concession for the electric lighting of the town. Particulare 
may be obtained from, and tenders are to be sent to, El Secretario 
dcl Ayuntamiento de Jaca (Huesca). 


Spain.—November 4th. Tenders are being invited until 
November 4th by the municipal authorities of Burgo de Osma 
(province of Soria) for the concession for the electric lighting of 
the town during a period of five years. Tenders are to be sent to 
El Secretario del Ayuntamiento de Burgo de Osma (Soria), whence 
particulars may be obtained. 


Spain.— November 15th. Tenders are being invited 
until November 15th by the Spanish Post and Telegraph Authorities 
in Madrid for the concession for the establishment and working of 
a telephone system in the town of Valdepeiias (province of Ciudad 
Real)  Particulars can be obtained from, and tenders are to be sent 
to, La Direccion General de Correos y Telegrafos, Madrid. 


South Lancashire.— November 4th. High and low 
tension cables, stoneware pipes, &c., for the South Lancashire 


Electric Traction and Power Company. See "Official Notices" 
October 18th. 


South Lancachire.— November 25th. Overhead elec- 
trical equipment of lines for the S. L. E. T. and Power Company. 
See OtBieial Notices“ to-day. — | 

Swadlincote, — October 30th. The U.D.C. wants 
tenders for extending electric lighting to New Stanton. Mr. T. 
Kidd, engineer and surveyor. 

Swindon.— November 12th. Boilers, cooling tower, 10- 


ton crane and other plant for electricit ue 
Notices” October To l ity works. See Official 
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. Willesden.—November 12th. Boilers, steam dynamos, 
transformers, motor-generators, switch-gear, cranes, battery, mains, 
public lamps, piping, condensing plant, &c., for the D.C. electricity 
works scheme. See '' Official Notices " to-day. 


N 


CLOSED. 


Croydon.—The County Council have accepted the tender. 


of Messrs. Wenham & Water for £2,779 for the electric lighting 
of the new Borough Lunatic Asylum. 26 tenders were received for 
the work, the lowest being £2,185,'and the highest £6,936, the engi- 
neer's estimate being £3,468. 


Doncaster.—The Corporation has placed an order with 
Messrs. D. Bruce Peebles & Co. for the supply of onc 300-r.n.r. 
generator, spares, &c., for the sum of £3,289. " 


Leeds,—A_ sub-committee of the Tramways Committee 
has recommended the acceptance of the tender of the British 
Thomson-Houston Company for 50 electric cars, subject to the firm 
agreeing to the Committee’s specifications. The amount of the 
tender is nearly £26,000. 


L. C. C.— The Council has contracted with Messrs. Benham 
and Sons for the electric light installation (£6,252) at the epileptic 
colony; and with Messrs. Babcock & Wilcox for boilers, &c. (£1,170). 


Manchester.— We learn that Messrs. Isaac Bentley and 
Company, of Salford, have received the contract for the supply of 
axle lubricant for the Corporation electric tramcars. The firm 
makes a speciality of the ''Borallis " lubricants for car motors 
and axles. 


Manchester.—The Electricity Committee on Thursday 
last week accepted the tender of Messrs. W. T. Glover & Co., 
Limited, Trafford Park, for the supply, delivery, and laying of 
three-phase mains, telephone mains, arc lighting cables and other 
cables for electricity purposes. The length of the cables is 147 
miles, and the amount of the tender is over £130,000. The firn 
undertake the work of laying within six months of the order being 
given, and although theirs was not the lowest tender, their promise 
of delivery was most satisfactory. The work would have been 
undertaken by the Corporation but for the urgency of the matter. 
Without the completion of the order within six months it will be 
impossible for the Electricity Committee to fulfil its obligations by 
enabling the Tramways Committee to open new electrical routes in 
May next year. The bulk of the cables will be used in connecting 
the sub-stations with the new generating station in Stuart Street, 
and the contract relates to lighting and traction also. 


FORTHCOMING EVENTS. 


Friday, October 25th.—At 5 p.m. Physical Society ; meeting at 
the rooms of the Chemical Society, Burlington House. 
Paper "On the Variation with Temperature of the 
Thermo-electromotive Force and of the Electric 
Resistance of Nickel, Iron and Copper, between the 


Temperatures of —200° and +1,050°,” by Mr. E. P. 


Harrison. 


At 8 pm. Institution of Junior Engineers; annual 
general meeting at the Westminster Palace Hotel, for 
the presentation of the report of the Council and 
election of officers for twenty-first session. 


Thursday, October 31st.— At 8,30 p.m. Chemical Society. Meeting 
at Burlington House, Piccadilly. The Frankland 
Memorial Lecture, by Prof. H. E. Armstrong. 


Friday, November ist.—At 8 p.m. Institution of Junior Engi- 
neers. Meeting at the Westminster Palace Hotel. 
Chair will be taken by the retiring president, Sir 
Lowthian Bell, Bart., F.R.S., succeeded by Sir John 
Jackson, F.R.S.E., who will deliver his presidential 
address. 


At 8 p.m.—Institution of Mechanical Engineers. Ad- 
journed discussion on the 2nd Gas Engine Research 
Report by Prof. Frederick W. Burstal!. 


Saturday, November 2nd.—Electrical Volunteers’ smoking concert. 
(See “ Notes.”) 


Thursday, November 7th.—At 8 p.m. Civil and Mechanical Engi- 
neers’ Society, Meeting at St. Ermin's Hotel, Caxton 
Street, Westminster. Paper on “ Electric Traction,” 
by Mr. B. Pontifex. 


Thursday, November 14th.— Meeting of the Dublin Section of the 
Institution of Electrical Engineers. Paper by Mr. 
P. 8. Sheardown on “ An Account of the German Tour 
of the LE. E." " 


Thursday, November 218t.—Opening meeting of the Institution of 
Electrica] Engineers, à 


Particular size. 


NOTES. 


Pipe and Flange Standards,—A joint committee of 
valve and fitting makers and various associations has sat in the 
United States in order to determine a flange and bolt standard for 
high pressure work, in order to facilitate general business and 
make it safe to keep stocks of ready-drilled material. The follow- 
ing were its recommendations: — (1) The number of bolts must be 
four or multiples of four, thus abolishing the six-bolt tlange. (2) 
No bolt should lie on the vertical axis, which should lie evenly 
between two holes. This again is good practice and accords with 
generally accepted ideas on this side. (3) Bolt pitches should not 
exceed 33 in., except on the 2} size, which cannot have eight bolts 
very well and we may almost regret the six-bolt flange for this 
It appears that the committee did try to put eight 
$-in. bolts into this 24 flange, but they appeared impracticable, so 
that four j-in. bolts were adopted for this one size. We 
might add that eight 4-in. bolts could possibly be worked in, but 
our own experience is altogether against the use of 4-in. bolts, 
which lose so much strength in threading, and are below what 
practical engineering deems advisable. No doubt a i-in. bolt 
perfectly made is all right, but experience has shown us that 4-in. 
bolts always suffer in the making, and should not be employed for 
important fastenings. (4) From bolt centre to edge of flange 
should be j in. more than bolt diameter up to 9-in. sizes of pipe, 
and plus 4 in. above 9 in. The annexed table, for which we are 
indebted to the /ngineer, shows the selected standards, and may be 
obtained from the committee's secretary, Mr. J. F. O’Brien, P.O. 
Drawer 66, Station A., Hartford, Conn., U.S.A. We think these 
proportions will be found fairly consistent with good practice, but 
it is a matter of regret that a standard was not fixed by manufac- 
turers in Committee from both sides of the Atlantic, as well as a 
uniform thread for steel or wrought-iron pipe, the American threads 
for which are at present badly proportioned and call for excessive 
pipe thickness, and also make bad joints. 


Size Diameter Thickness Diameter Number Size 
of of 0 ; of of of 
pipe. flange. flange. bolt citcle. bolts. bolts. 
In. In. In. In. In. 
2 m 61; T 8 ob 5 4 —8 
2 74 Sak 1 ‘ 52 4 i 
3 81 13 68 8 8 
34 9 lj; 74 8 8 
4 10 14 7% 8 3 
44 103 15, 8} 8 i 
5 11 18 91 8 E 
6 121 lj, 108 12 3 
7 14 1! 11; 12 i 
8 15 18 13 12 4 
9 16 lj 14 12 i 
10 171 li 15] 16 : 
12 20 2 173 16 8 
14 225 21 20 20 1 
15 234 2 21 20 ME 
16 25 24 231 20 1 
18 27 23 244 24 1 
20 291 23 264 24 1i 
22 311 24 28} 28 1i 
24 34 21 314 28 1i 


Glasgow Exhibition.—The Executive have decided to 
issue diplomas of merit only to exhibitors, so that the idea of 
medals is abandoned. The exhibition is to close on Saturday, 
November 9th. Attendance to October 15th, 9,400,000 ; drawings, 
£138,122 19s. The 1,000 arc lamps were loaned to the Glasgow 
Exhibition at 35s. cach for 600 hours’ use with an additional charge 
of Gd. per lamp hour if used beyond that time. This price included 
delivery on site but not erection, and the exhibition authorities were 
to undertake the removal of the lamps from the buildings, and 
careful packing for return to the makers at the end of the 
exhibition. The above prices include carbons. 


Boiler Covering Tests.—We have received from Messrs. 
A. Haacke & Co. a copy of some tests made for them by the National 
Boiler Insurance Company on a steam pipe at the generating station 
of the Isle of Thanet Electric Tramways. The tests were carried 
out on pipes in which full steam pressure was maintained, but there 
was no flow of steam.  'lhe conditions with pipes bare and 
covered were otherwise practically identical. It appears that 712 
sq. ft. of exposed pipe containing steam at 3642? F. and with an 
outside temperature of 59° F., condensed 731 lbs. of steam per hour, 
or fully 1 Ib. per sq. ft. per hour. An area of 420 sq. ft. was then 
covered with fossil meal 1$ in. to 2 in. thick, after which steam at 
366°65° F. condensed at the rate of only 345 lb. per hour. Calcu- 
lating out results it would appear that while the bare pipe con- 
denses 1:026 lb. per sq. ft. the covered pipe only condenses 0 108 
Ib. The waste is reduced nearly tenfold. The outside temperature, 
it is true, was 69? F. during the covered tests, but this is a com- 
parative tritle. Importance is attributed, and very rightly, to 
covering flanges. It is usual to stop the covering 1 in. short of a 
flange. This is good practice, but, all the same, flanges should have 
at least the protection of a hinged removable box, as they are, like 
gilled pipes, most effective coolers. Put into another form, the 
tests show about 380 tons of coal per annum for the pipes bare and 
only 46 tons if wholly covered. Our calculation makes out a rather 
more favourable case for covering than is given in the report before 
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us because we Fave neglected the difference of atmcspheric tempera- 
tures. The figures given in the report show 2:58 heat units per sq. ft. 
per hour per degree of temperature difference with pipes bare and 


only 0:348 unit with pipe covered, or a ratio of 583, which is less 


favourable than the ratio of nearly 10 arrived at where temperature 


was neglected. Coverings to steam pipes undoubtedly pay for 
themselves. 


Glasgow and West of Scotland Technical College. 
—Mr. C. P. Hegg, M. I. C E, delivered his presidential address to 
the Glasgow Technical College Scientitic Society on Saturday last. 
He covered a very wide field of engineering matters in the course 
of his remarks, and dwelt upon the backward effect of legislation 
upon the electric lighting and tramway industries. His general 
formula for success in applied science was sound and sutlicient 
knowledge of mathematics, plus best technical education, plus wise 


legislation. The following are some of the arrangements for the 
present session :— 


November 2nd.—'' Electricity Works Load Factors,” by J. Gray 
Scott, A. M. I. E. E., Leith. 

November 16th.—“ High-power Gas Engines and Conditions 
Necessary for their Successful Working,” by A. Rollason, 
Nottingham. 

November 30th.—“ The General Arrangement of Power Stations,” 
by A. H. Morton, A.M.Inst.C. E. 

December 14th.—“ Limit Gauge System of Shop Work,” by W. H. 
Bootb, London. 

January llth, 1902.—“ A Coal-burning Internal- combustion 
Engine,” by P. F. Maccallum. 

January 18th. Manchester and Liverpool High-speed Elec- 
trical Railway,“ by F. B. Behr, London. 

January 25th.—“ Large Storage Batteries and their Application 
to Central Stat ion Supply," by Henry MacEwen, Wh. Se. 

February 8th. —“ Rotating Magnetic Fields,“ by Prof. Magnus 
MacLean, M. A., D. Sc. 

February 15th.— Tenth anniversary dinner. 

March 8th.—*''The Design of Conductors for Electric Railways,“ 
by Frank B. Lea, B.A. 

d March 22nd.- Water Turbines,” by John M'Donald. 

April 5th.- Annual general meeting. 


The Milan—Varese Electric Railway.—The Rome 
correspondent of the Aforning Post reports that, after several months 
of experiments and trial tripe, the electric railway between Milan 
and Varese has been opened to the public. The railway, which is 
90 kilometres (about 46 miles) in length, is the first line in Italy to 
be built on the “third rail system.” It consists of a double line of 
ordinary rails, between which runs a single conductor rail raised 
about a foot from the ground on earthenware insulators. The cars, 
which are about 40 ft. long, are not unlike those of the Central 
London Railway, though they are somewbat more spacious. Each 
car is furnished with four projecting arms, at the end of which is a 
steel brush in contact with the conductor rail. Onthe journeys from 
Milan to Varese, the arms to the right of the cars are in contact 
with the rail, and on the downward journey the left arms are in 
contact. At the level crossings the conductor passes underground, 
but as none of the crossings are 40 ft. wide, the car remains in 
constant touch with the rail by means of its fore or aft arm. 


Under the car is placed an electric motor, and each car is furnished ' 


with an electric air pump for the Westinghouse brake and the 
whistle. The current is furnished from a station on the banks of 
the Ticino, where it can be gencrated either by water or by steam 
power, as the railway company has duplicate plant in case of a 
breakdown. Both plants dispose of 11,000 H.. The current is 
conveyed from the generating station to the third rail by an elevated 
cable. Each car conveys 73 persons, and covers the distance from 
Milan to Varese in an hour. Departure takes place from Milan and 
Varese every 15 minutes. 


How New York is to Deal with its Vast Traftie.— 
New York City not only contains the most complex problem in 
transportation, but is also the scene of the greatest activity in 
electric railway construction in the world. "This is due partly to 
the configuration of the city and its relations to the water channels 
which surround if. Manhattan Borough, which contains the most 
important business districts and most densely inhabited portions of 
the greater city, is situated on a long and narrow island, and is 
connected by only one bridge to the next most populous borough, 
Brooklyn, often called the dormitory of New York. ‘These condi- 
tions make the number of rides per capita on the different trans- 
portation systems within the city reach between 350 and 400 
annually, a figure largely in excess of that in any other city. The 
other principal reason which makes the New York traflic situation 
of particular interest at the present time is that, owing to local cir- 
cumstances, the introduction by the companies in the city of modern 
traction methods has been until recently very much delayed, so 
that the improvemeuts now being made are more extensive than 
they otherwise would be, because they represent the accumulation 
of years of comparative inactivity. Thus the metropolitan railways, 
being prohibited from using the trolley, have installed the conduit 
system so recently that the company’s power station is entirely modern 
in its equipment, and represents not only the latest engineering 
practice, but what may be fairly considered as an advance on present 
practice, inasmuch as it is still the pioneer in the distribution of 
large currents for railways at high potential. The elevated rail- 
way system is also now in process of transformation to electric 
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power, and the work is so far advanced that the power station 
building is completely erected, part of the machinery is inetalled, 
and all the rolling stock is under contract. In addition, the Rapid 
Transit Subway, so long discussed and the subject of so much con- 
tention, has now been in the hands of the contractor for about a 
year and a half, and most of the excavation has been completed. 
It is eminently true, therefore, to say that the eyes of the world, so 
far as transportation is concerned, are on New York City, because it 
presents not only the largest and most complicated urban traffic 
problems in existence, but also the most advanced steps made to 


solve them by modern transportation methods.—Street Railway 
Journal, 


The Alleged Corruption at West Ham.—aAt Tuesday's 
meeting of the Council a long debate ensued on allegations of 
corruption suggested against certain members of the Corporation 
in connection with electric lighting contracts. It was decided 
“that arrangements be made at once for a public impartial and 
judicial inquiry into the charges made against certain members of 
this Council with reference to electric lighting and other contracts ; 
that Mr. Ernest Baggallay be invited to adjudicate; and that 
members of the Council making allegations should put into writing 
their definite charges.” Our readers will remember the similar 
inquiry held in April, 1896, by Mr. Baggallay. 


Electricity Supply Works and London -Fogs.— 
The Meteorological Office. has arranged, in conjunction with the 
London County Council, to hold an inquiry into the occurrence 
and distribution of fogs in the London district, and their relation to 
other atmospheric and local conditions. This decision has been 
brought about by applications from metropolitan clectric supply 
companics and one local authority supplying electricity for special 
forecasts or warnings of the approach of fogs. 


Electromobile Run.—4A new long-distance record for 
electric motor cars was made by M. Krieger on the Paris-Chatelle- 
rault road last week. Some time ago M. Garcin succeeded in 
covering & distance of 163 miles on one charge of the battery. 
M. Krieger has now gone considerably better than his rival, having 
managed to travel no less than 192 miles on one charge. 


Personal.—The Munieipal Trading Committee of the 
London Chamber of Commerce is organising a complimentary dinner 
to the Hon. Robert Porter (United States Commissioner), whose 
views on municipal trading and purity ot local administration have 
attracted some attention both in the United States and in this 
country. A number of representative men connected with railway, 
tramway, power and electric lighting undertakings have intimated 
their intention to be present at the dinner, which will be held on 
the 31st inst. Applications for tickets should be made to the 
secretary of the London Chamber of Commerce, 10, Eastcheap, E.C. 

On 14th iust. Mr. W. Slade Olver was presented with a handsome 
silver cigarette box and travelling kit bag by the engineering staff 
and employés of the Potteries Electric Traction Company, on his 
resignation of the post of generalmanager. Mr. Saner made the 
presentation, saying, "that both the staff and employés desired to 
show their appreciation of the kindness and consideration Mr. Olver 
had always shown towards them, and they wished him every success 
and happiness in his new position.” Mr. Olver is leaving the 
Potteries to take upa position in the London office of the British 
Electric Traction Company. He has been connected with the Pot- 
teries for the last three years as engineer and general manager, during 
which time the line has grown from 53 to 294 miles of route. 

The Keview of the River Plate says that Naval Lieutenant Ballvé 
has been appointed director of the magnetic surveys to be carried 
out in the Far South, in concordance with the Autarctic expedition. 
The Azopardo was to be placed at his service. 

Mr. B. H. Jenkinson has resigned the position of general 
manager to Hands, Limited, and communications should in future 
be addressed to him at 18, Crouch Hall Road, Crouch End, N. 

Mr. W. H. Muckley has been appointed assistant superintendent 
at the Liverpool Corporation car factory at £300 per annum. He 
was previously works manager to the Lancashire and Yorkshire 
Railway Company at Horwich. K 

Last week Mr. H. A. Humphrey, who has been for many years 
electrical engineer to Messrs. Brunner, Mond & Co., was presented 
by the directors, staff, and employés with a valuable microscope 
and illuminated address. Mr. Humphrey is joining Dr. Mond as 
consulting engineer to the new Power Gas Company. 


Appointments Vacant.—4A traffic manager is wanted 
for the Bolton Corporation tramways at £250 (rising to £400). A 
chief assistant is required for the Bradford electricity works at 
£150 per annum. Various assistant lecturers and demonstrators 
are wanted for the Sunderland Technical Colleges. Untilinoon to- 
day the Garston U.D.C. is open to receive application for the 
appointment of consulting electrical engineer. A shift engineer for 
the Dublin electricity works. A head of the Physics and Mathe- 
matics Department is required for the Sir John Cass's Technical 
Institute at £250 per annum. An assistant engineer at 480 is 
required for Hanley; an assistant engineer for King's Lynn at £78 
per annum ; and a tramway manager for the B.E.T. Company. 


Brill's English Works,—We have already announced 
that the J. G. Brill Company, of Philadelphia, are about to equip 


car works in this country. It is now stated that the company is 
negotiating for a gite at Preston. 
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Late Correspendence.—The following letter comes to 
hand too late for insertion in our Correspondence ” columns: 


* We have in the past wound some of our smaller motor armatures 
with that particular type of form winding known as ‘ Eickemeyer, 
and have inserted a description of same as one of our alternative 
windinga in our catalogue. ol 

“ We learn, however, from Messrs. Parker & Co., Limited, that 
they are the owners of the patent in this country for this type of 
winding, and on looking into the matter find that this is correct. 

“We naturally have settled amicably with Messrs. Thomas Parker 
and Co., Limited, and regret having inadvertently given them cause 
for action. 

"The Eickemeyer winding must be distinguished from the 
barrel winding. In the latter case, though form wound, the winding 
is all on one plane, and is the alternative type of form winding to 


that of the Hickemcyer. 
"D. Bruce PEEBLES & Co.” 


The following letter also arrived after our “ Correspondence " 
columns were closed :— 

"Inotice that in this week's issue, on page 633, you say that the 
Erith U. D. C. has adopted E. C. C. alternators driven by Parsons 
turbines for the electricity scheme. I would like to point out that 
this is entirely a misstatement, as the order for the three three- 
phase steam alternators has been placed with my firm, the engines 
being by Messrs. W. H. Allen, Son & Co., of Bedford. The three- 
phase high tension switchboard, under Section E for the same 
contract, has also been secured by us. 


"THE INTERNATIONAL ELECTRICAL ENGINEERING COMPANY. 
“E. KILBURN Scorr, Engineer and Manager." 


Obituary.—Mr. Frank H. Wilson, chief engineer to the 
Mansourah Electric Supply Company, died of diphtheria at Cairo on 
October 7th. He was buried in the British cemetery. The Eyzsptian 
Gazelte says that he had just completed his engagement of two years 
with his employers on the day he was taken ill, and was intending 
to leave for England, when the end came. Mr. Wilson was born at 
Cowley Court, near Cheltenham. He was three years with Messrs. 
Crompton & Co., Limited, electrical engineers, at Chelmsford, and 
two years at University College, London. He was appointed to 
Mansourah in 1899, and has since carricd out the electric lighting 
of that town with complete success. 

We record with great regret the death of Mr. Carl Frederik 
Tietgen, which occurred last Saturday at Copenhagen from paralysis, 
The late gentleman, who was 72 years of age, was honorary chair- 
man of the Great Northern Telegraph Company—in fact, it was he 
who, together with the late Mr. Erichsen and the late Mr. Hooper, 
organised the company. In addition to being associated with many 
other great commercial enterprises in Denmark, Mr. Tietgen was a 
Councillor of State. He rose from the commercial traveller of 
years gone by to a very eminent position in Danish commerce. Mr. 
Tietgen may justly be considered the pioneer in placing Europe in 
telegraphic communication with China and Japan. In this country, 
his name is principally known from the important part he 
took in the creation of submarine telegraph undertakings. As far 
back as the sixties he was connected with a scheme for providing 
telegraphic communication between Europe and America by way 
of Iceland, the Faroe Islands and Greenland, whilst Great Britain 
was to be connected by cables to Scandinavia. After the successful 
laying of the Atlantic cable in 1866—67, the Atlantic portion of the 
scheme was put in abeyance, but several cables were laid in the 
North of Europe in the succecding ycars, and the various companies 
that laid them were in 1869 amalgamated as the Great Northern 
Telegraph Company. In 1870 another company, the Great Northern 
Telegraph China and Japan Extension Company was started with 
the object of providing telegraphic communication between 
Wladiwostock, the terminus of the Russian landline system, and 
China and Japan, which undertaking in 1873 was together with 
the Great Northern Telegraph Company in its turn amalgamated in 
the company now bearing that name, of which Mr. Tietgen was 
chairman from the beginning until 1897, when he retired on account 
of failing health, although he occupied until his death the position 
of honorary chairman. Mr, Tietgen died full of years and honours, 
his services having received recognition not only from his own 
country but also from several foreign countries. 


Boiler Explosion Inquiry.—A three days’ inquiry has 
just been held by Mr. G. Howard Smith, B. of T. Commissioner, into 
the explosion of a tube ina tubular boiler at the Castner-Kellner 

Company's works, at Weston Point, Runcorn. The explosion 
occurred on July 17th, a fireman being seriously scalded. The 
boiler was a Babcock; its heating surface was 3,580 sq. ift., 
and the evaporation about 11,000 Ibs. of water per hour. 
Within 12 months no fewer than 18 tubes had been renewed 
In the boiler, all in the bottom row. The feed water from 
the condensers was analysed immediately after the explosion, 
and only a slight ‘trace of grease was found in it. The 
burst tube was of Swedish drawn steel, and was tested to 1,500 lbs. 
Pressure to the square inch. A large number of expert witnesses 
Were called as to the cause of the explosion. The Commissioncr, in 
giving judgment, said the opinion of the Court was that the over- 
heating Was caused owing to an oily deposit on the iron, and the 
boiler was too heavily fired and worked beyond its capabilities, 
having regard to the way in which it was fed. The Alkali Com- 
pany and their employés were, however, absolved from blame. 


Car Fender Competition.— The municipal authorities 
of Madrid have opened a competition for the best safety fender to be 
fitted to the electric tramcars in the Spanish capital. A premium 
of £80 is offered to the designer of the selected device. All 
entries and models must be sent, by November 5th, 1901, to El 
Negociado de Obras de la Secretaria del Ayuntamiento de Madrid, 
whence full particulars of the competition can be obtained. 


Electrical Engineers Volunteers.—There will be a 
Smoking Concert at Headquarters on Saturday, November 2nd, 
commencing at 8 p m. All members of the corps are requested to 
attend. Dress: blue serge and forage caps. 

We read that it is in contemplation to form a company from the 
corps of Electrical Engineers Volunteers for service in South Africa 
as telegraph linesmen. 


Institution of Electrical Engineers (Dublin Section). 
—There will be a mecting of this Section cf the Institution on 
Thursday, November 14th, 1901, at the Royal College of Science, 
St. Stephen's (ireen, Dublin, at which a paper will be given by 
Mr. P. S. Sheardown on “ An Account of the German Tour of the 
I. E. E.“ 


For Sale. —0On Tuesday next the lease of the Westminster 
Works, Doris Street, Kennington, S.E., and a considerable quantity 
of plant, tools, &c., are to be offered for sale by auction by Messrs. 
Worsfold & Hay ward, auctioneers, of 80, Cannon Street, E.C. 


Information Wanted,—4A correspondent desires to 
know where he can procure a mechanical device for obtaining 
various spceds from an A.C. motor. 


Electricity v. Other Hluminants.—* Fairplay” sends 
us à letter on this subject, but has omitted to enclose his name and 
address, which we require to know before we publish the letter. 


THE CENTRAL STATION ENGINEER. 


— 


Sheflield Electricity Staff off Duty.—The Sheffield 
Corporation Electric Supply Department has a “ Sports and Enter- 
tainments Association," under the secretaryship of Mr. Arthur 
Walkington. We understand that it was started as a wiremen’s 
football club at the instigation of Mr. W. S. J ohnston, who is now 
in charge of the Heywood electricity works, but it has become of 
considerably greater importance, taking in all the membors of the 
department. Other central station men may be interested to learn 
that at the end of the last football season a general council was 
formed to govern committecs formed to run the various clubs, and 
to provide indoor entertainment for the winter months, This 
council is composed of heads of departments and others repre- 
senting the whole of the employés. There is one treasury, and with 
the council alone rests the responsibility of disposing of the Associa- 
tion’s funds. The scheme enjoys the patronage of the Elcctric 
Light Committee of the City Council, with Mr. S. E. Fedden as 
president, and six other prominent oflicials as vice-presidents of the 
Association. Each employé pays 1d. per week, with a small 
entrance fee to each section of sport. With these conditions in 
force, it is very gratifying to the promoters to find at this early date 
a membership of 170, and a substantial balance at the bank. Up to 
the present, only cricket and football have claimed attention (with 
an occasional smoking concert), but it is intended shortly to 
take in hand swimming and other recreations. The “ Electric 
Supply ” football team paid a pleasant visit to Nottingham on the 
12th inst, and were successful against a team picked from the 
employés of the Corporation, by 4 goals to 2. The visitors had the 
support of their president and several other important officials of 
the Sheffield Corporation. The party (numbering 37) were after- 
wards the guests of their Nottingham friends at a tea, over which 
the deputy mayor (Mr. Alderman Pyatt) presided. A pleasant 
exchange of courtesies followed, after which Mr. Fedden and party 
adjourned to the electricity works, to be kindly reccived.and shown 
over the same by Mr. Herbert Talbot, the city electrical engineer. 
When the Nottingham contingent visit Sheffield for the return 
match in March next year, they will meet with a hearty reception. 


Personal,—Mr. II. J. Mills, assistant engineer at the 
Beckenham electricity works, was recently married to Miss L. Humo, 
of Portsmouth. 

The Harrogate Town Council recently refused to allow a driver, 
who had made certain allegations against individual members of 
the staff, to appear before them. The driver had been previously 
dismissed by the engineer-in-chief. Mr. G. F. A. Norman, mains 
superintendent, who has recently returned from the front, received 
the South African medal from General Catacre at Bury St. Edmunds 
on Tuesday last, and is about to receive a gold medal from the town 
of Harrogate. 

Mr. Frank Forrest is leaving the Tynemouth Corporation elece 
tricity works to take up a position as assistant engineer in the 
stations department of the Charing Cross and City Electric Supply 
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Company, Limited, and Mr. Lawson, of the British Thomson- 
Houston Company, Neweastle-on-Tyne branch, has been appointed 
in his place. A letter of congratulation to Mr. Forrest, expressing 
regret at losing him, was signed by every member of the staff, and 
duly presented to him. 

Mr. A. Randall Bell, who is relinquishiug the post of chief 
assistant at the Swansea electricity works to go to Uxbridge, has 
been presented with an honorarium of £20 by the Swansea Com- 
mittee for having taken over complete charge of the works during 
the interval between the departure of the late chief engineer and 
the arrival of Mr. Prussmann. 

Mr. F. H. Shaw, of Buxton, has been appointed electrical engi- 
neer to the Lincoln County Hospital. There were 122 applicants 
for the post. 

Mr. Calvert has resigned the electrical engineership to the Buxton 
District Council. It scems that the Council had declined to allow a 
requested increase in salary, although they expressed a very high 
appreciation of his services. 

Mr. G. O. Neville, one of the assistant engineers at Hanley elec- 
tricity works, is leaving for a better post as assistant engineer to 
the Bournemouth and Poole Electric Supply Company. On 22nd 
inst. the Hanley staff presented him with a case of pipes with silver 
shield bearing a suitable inscription. 

Mr. Arnot recently resigned the post of city electrical engineer 
at Melbourne. Applications for the position were invited, only 
Australians to be eligible; butit was intended that if this condition 
stood in the way of securing a first-class man, the advertisement 
would be subsequently inserted in American and English news- 

apers. 
j Mr. H. Tomlinson Lee, who has been assistaut engineer at the 
Wakefield electricity works for the past five years, is leaving to 
become deputy chief at Wimbledon clectricity works. His Wake- 
field friends, on Tuesday, presented him with a pormanteau and 


dressing case, and Mr. Blackmore, the electrical cngincer, presided 
over the proceedings. 


Annual Supper.—The second annual supper of the 
staff and employés of the Reading Electric Supply Company, 
Limited, was held on Monday, 21st inst., at“ Rivernook," de Mont- 
fort Island, Reading, the residence of Mr. A. T. Cooper, the 
managing engineer. Every member of the staff was al le to be pre- 
sent, as the party did not sit down until 11 p.m. After a good old- 
fashioned supper of roast beef and pudding a smoking concert was 
held, to which every member of the company contributed, aud at 
which various toasts were enthusiastically drunk. 


[eS RR 


NEW COMPANIES REGISTERED. 


Union Construetion Company, Limited (71,610).—This com- 
pany was registered on October 16th, with a capital of £200,000 in £20 shares, 
to undertake and carry into effect the application of electric equipment and 
traction to any railways or tramways in the United Kingdom or elsewhere, and 
the substitution of electric traction or power for steam power on any such rail- 
ways or tramways, to construct subways or ducts, to lay down cables and rails, 
to build sub-stations, to alter existing railway stations, to execute all necessary 
works for the conversion of any railways or tramways using steam or other form 
of tractive power into railways worked by electric power, to manufacture roll- 
ing stock, engines, trolleys, trucks, electric motors and machinery, to purchase 
or lease any railways or tramways, and to carry on the business of clectricians, 
civil and mechanical engineers, producers and suppliers of electricity for the 
purposes of light, heat and motive power or otherwise, dc. The first sub- 
&cribers (each with one share) are:—Charles T. Yerkes, Hamilton House, 
Victoria Embankment, E. C., gentleman: James R. Chapman, Hamilton House, 
Victoria Embankment, E.C.,engineer ; William E. Mandelick, Hamilton House, 
Victoria Embankment, E. C., gentleman; Francis E. Vouillon, Hamilton House, 
Victoria Kmbankment, E.C., clerk; Samuel Peck, Calbourne, Wallington, 
Surrey, clerk: Cecil A. Grenfell, 4, Great Cumberland Place, W., stockbroker; 
and Inga Erickson, Hamilton House, Victoria Embankment, E. C., secretary. No 
initial public issue. The number of directors is not to be less than tbree nor 
more than five; the subscribers are to appoint the first: qualification, 50 


shares; remuneration as fixed by the company. Registered office, Hamilton 
House, Victoria Embankment, B.C. 


Mackenzie & Holland, Limited (71,637).—This company was 
registered on October 18th, with & capital of £150,000 in £1 shares, to acquire 
the business of railway signal manufacturers, iron and brass founders, and 
general cnyincers, carried on by W. Hoiland, W. Grifliths, 8, P. Wood, and 
W. T. Page, as “Mackenzie & Holland," at Worcester and elsewhere in 
England, and at the Semaphore Works, Melbourne, Victoria, Australia, and the 
Yoombul Interlocking Works, Brisbane, Queensland, Australia, to adopt an 
agreement with the said vendors, and to carry on the business of railway signal 
and interlocking apparatus makers, machine makers, tool makers, millwrights, 
mechanics, ironfounders, compressor manufacturers, metallurgists, smelters, 
reliners, engineers, contractors, manufacturers of pneumatic tools and 
appliances, makers of pocumatic, electric and hydraulic railway and marine 
signal appliances, «c. The first subscribers (each with one share) are: W. 
Holland, Rose Hill, Worcester, engineer; Mrs. F. Holland, Rose Hill 
Worcester; W. Griltiths, 61, Sinclair Road, W., engineer; Mrs. H. Griffiths, 61, 
Sinclair Road, W.: W. T. Page, Lynthorpe, Bromyard Road, Worcester, engi- 
neer; Mrs. F. L. Page, Lynthorpe, Bromyard Road, Worcester; and S. Southall 
Guildhall, Worcester, solicitor, No initial public issue, The number of directors 
is not to be less than three nor more than six; the first are Walter. Holland 
William Griffiths, Sidney P. Wood, and William T. Page; «qualitication 4500 
remuneration, £25 cach per annum. : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Trafford Power and Light Supply, Limited (60,419).— 
Particulars of registered mortgages and charges: Date of creation of mortza e 
or charge: February lth, 1901; amount secured: £10,000; property charged: 
Phe undertaking of the company, all its property and assets (present and futur 
capital uncalicd and capital called but unpaid; persons entitled to th a 


Messrs, W. T. Glover & Co., Limited, Trafford Park, Manchester. N 


SUPPLY STATION ACCOUNTS. 


For the first time since the Corporation of 


Tunbridge ^ Tunbridge Wells started the electricity supply 
Wells undertaking, the accounts show a net loss. As 
Corporation usual, the principal cause is the increase in the 
Electricity coal bill. Also, as is becoming common, there 
Accounts. 


is a payment of interest and sinking fund, 
approximately equal to the loss, on thé last 
capital raised, which has not yet been earning revenue, as the plant 
it covers has not started. The deficit on last year's working need 
not be carried forward, nor will it come on the rates, as there is a 
reserve fund standing at £2,039, which can provide the sum re- 
quired. Again, the rates in years past have benefitted by no less 
than £2,750 out of profits made by the department. i 


GENERAL STATEMENT. 


1899. 1900. Ino, 
Total capital expenditure . . £42,843 456,013 £13,170 
Number of units soll .. 496,297 564,827 68,530 
No. of lamps connected. 28,502 35,260 6,758 
Maximum load in Kw. T 423 470 47 
Gross revenue Su .. £8,291 £9,691 £1,400 
Gross expenditure... zs e. £5,170 47,328 22,158 
Gross profit os ms .. £3,121 £2,363 — £758 
Average price per unit sol . 357d. 3˙86d. + 29d. 


According to Mr. Boot, the borough electrical engineer, the street 
lighting charges are lower than they should be, and he recommends 
that they be increased. This is a reasonable position to take up, 
considering that he shows the average for public supply is 1 03d. 
per unit, when repairs, carbons, and trimmers’ wages have been 
deducted. The number of consumers is 600, being an increase of 
135, while 6,760 lamps have been added during the year. 


REVENUE STATEMENT. 


899. 1900. 
Gross Per unit. Gross. Per unit. Ino. 


Sale of energy vs 925 47,381 357d. £9,087 386d. + 29d. 
Meter rents 266 13d. 315 13d. 00d. 


Attending public lamps T. 553 27d. = — — 
sale of ashes 22 ‘Old. 14 ‘Old. — 26d. 
sundry fees T m T 69 -03d. 275 12d. ＋ 08d. 


Gross revenue .. £8,291 401d. 49, 691 412d. ＋ 11d. 


Under the head of coal the increase has been £1,380, owing partly 
to the price paid having risen from an average of 208. 9d. to 
368. 6d. per ton. Re-tubing the boilers accounts for a sum of £250 
under repairs. Rates, &c., amount to £135, against £121 in the 
previous year, which is a rather heavier burden than similar under- 
takings are called upon to bear. Another heavy charge is thai 
made for office accommodation and the services of the other borough 
oflicials, which is set down at £308. The result of the various 
increases is to raise the total cost by nearly 3d. to over 3d. per unit. 
The largest reduction is in the item for salaries, wherein an economy 
has been made in the gross figure, which may or may not be to the 
advantage of the undertaking. Cutting down salaries sometimes 
leads to extra risk, waste and inefliciency, and Tuubridge Wells is 


notorious for extreme carefulness in the wages and salaries paid to 
the works staff. 


Cost OF PRODUCTION. 


1899, 1900. 
Gross. Per unit. Gross, Per unit. Inc. 
42,146 118d. 24, 231 1°80d. + 62d. 
220 11d. 257 11d. ‘Oud. 


Coal.. d = s "E 

Oil, waste, wator, carbons 
and enginc room stores | 

Salaries and wages incurred 


in ge ti d distribu- 7 " 5 e cam 
Waco ee ec ME M ME Ro 
lamps 
REPRE. and mein HAT of : 
uildings, en , . . . 383 o f 
Wc 
public lamps 
Works cost ... £3,707 179d. £5,756 9*44d. + 65d. 
Rent, rates and taxes Ex . e (y 
Management expenses, W 369 16d. + 024. 


salaries of managing 
enginccr, secretary, clerks, 
&c., and colleetor's com- 
mission. 

Ge n eral RERUMS DE 
charges, stationery and . 
printing, law charges ani 115 06d. 153 
Insurance. 


Other expenses a Se 33 


1048 52d. 43d. — 08d. 


Total cost £5,170 2:50d. £7,328 311d. + 61d. 


—— 


K 


instead of a profit of E765, is accounted for. 
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As the costs increased by £2,158, and the revenue by £1,400 only, 
the gross profit is less by £758 than in 1899. At the same time 
financial charges absorb £489 more than before, and taking these 
two sums together, the change of £1,247, causing a net loss of £482 
Mr. Boot shows that 
by allowing for the extra cost of coal, special boiler repairs and 
financial charges on dead capital, the net profit should have been 
£1,636, or more than double that of 1899. 


PROFIT STATEMENT. 


1899 1900. 
Interest on loans and dividends on stock £1,214 £1,531 
Sinking fund for repayments and redemption 1,142 1,314 
Net profit carried forward as Se ee is 765 — 482 
Gross profit is £3,121 £2,363 


CITY NOTES. 


Western Telegraph Company. 


THE directors’ report for the half-year ended June 30th, 1901, to be 
submitted to the meeting on October 30th, reads :— 

The directors submit the annexed accounts and balance-sheet for the half. 
year ended June 30th, 1901. The revenue for this period amounted to £228,802 


4s. 9d., and the working expenses to £98,901 5s. 6d. After providing £10,291 
103. 10d. for debenture interest and sinking fund, and £3,847 18s. 9d. for income- 


` tax, there remains a balance of £115,851 148. 8d.; to this is added the sum of 


£7,6-9 Os. Id. brought forward from December 31st. last, making a total of 
£123,510 14s. 9d. A quarterly interim dividend, amounting to £231,159 10s. has 
been paid, £35,000 transferred to the general reserve fund, and £2,000 to the 
maintenance ships’ reserve fund. The directors now recommend the declara- 
tion of a final dividend oí 3s. per share, making, with the interim dividends, a 
total dividend of 6 per cent. forthe year, and also the payment of a bonus of 2s. 
per share, both free of income-tax, which together will amount to £51,982 10s., 
leaving @ balance of £3,368 l4s. 9d. to be carried forward. ‘The dividend and 
bonus will be payable on October 31st. The directors deeply regret that Mr. 
Frederick Youle, on account of advancing years compelling him to reduce his 
engagements, has resigned his seat at the board. The auditors, Messrs, 
Deloitte, Dever, Griffiths & Co., and Messrs. Gane, Jackson, Jeffreys & Wells, 
oller themselves for re-election. 


— — — ———— eee 


Cuba Submarine Telegraph. Company. 


Tux sixtieth ordinary general meeting of the shareholders of this 
company was held on Wednesday at the oflices, 58, Old Broad Street, 
Mr. Charles W. Parish presiding. 

In proposing the adoption of the report, the CHAIRMAN said it was 
usual to compare the results of the past six months with those of the 
correspondiug half of the preceding year. They would remember 
that in May, 1900, it was found necessary to lower the local rates of 
tlie company, and as the reduction was very considerable, they must 
not be surprised that the actual tratlic receipts were less for the half- 
year under review than they were during the first half of 1900. It 
would perhaps give them a better comparison if ho placed before 
them the results of the last three half-vears. The first half of 1900 
showed that the traffic receipts were £13,177. The second half-year 
gave the traffic receipts £8,903, and the first half of the present year, 
which was the one under review, showed the traflic receipts at 
£9,981, or about £1,000 more than the preceding six months. He 
must remind them that the first half of the 12 calendar months 
represented the busy period of the sugar crop in Cuba, and 
therefore the increase to which he had alluded was only 
to be expected under the normal condition of the island. 
They would notice from the report that the total receipts for the 
half-year amounted to £12,007, while in 1900 they reached the 
total of £15,336. That, therefore, showed a falling off of £3,329, 
which was a very serious amount, but was accounted for, as he had 
already explained, by reductions they were forced to make in the 
local rates. Fortunately their expenses had been somewhat 
reduced during the last half-year. They amounted to £5,519 as 
against £6,296 in the corresponding period of 1900, a decrease of 
4777. The result was that a balance remained of 46, 488 as against 
£9.039 in 1900. On the items of expenditure there was very little 
to be said. As he had explained before, in a small cable company 


like theirs there was a certain staff required for the carrying on of 


the business, and although from year to year there might be some 
adjustments of salaries, &c., on the whole there was no variation 
which required explanation. Of course in special times, such as 
when the Spanish-American war was in progress, the offices had 


to be kept open night and day, and thore was a heavy item for 
Overtime resulting therefrom. 


But now they had returned to a 
period of peace, he did not think they could look for any reduction 
in their present expenses. He would like to mention while on the 
point how exceedingly unfortunate it was that they had to bear 
the heavy expense of the coast cables without receiving 
the help of a subsidy. He might tell them that no reply 
had been received from the Government of the United States 
regarding the payment of the subsidy of £2,000, which was now in 
arrear since January, 1899, and although they expected to receive 
the sum eventually, it would be a great convenience that it should 
be paid to them promptly. He also regretted that another six 
months had elapsed, and still no definite opinion had been arrived 
at as to their concession being recognised by the United States 


. Government. Matters were practically the same as when they lagt 


met. The concession had been referred from Cuba to Washington, 
but he was afraid that until the position of Cuba had been finally 
settled, no detinite progress would be made. As regarded the 
claim which they had made of £5,174 for damage done to their 
cables during the Spanish-American war, the late president, Mr. 
McKinley, in 1900 had recommended their claim to Congress. It 
had never actually come before the Congress, but it was hoped when 
the Congress next met they would hear that their compensation had 
been voted to them. It must be evident to all of them who fol- 
lowed the affairs of the United States and Cuba that it was very 
difficult to settle up the company's claim while the two countries 
were so unsettled. The company had had the Manzanillo-Santiago 
section of their cables interrupted during the year, which he feared 
was one of thuse unfortunate losses which cable companies were 
subject to. The injury had occurred towards the Cape Cruz end of 
the cable, where the water was very deep. Mr. Keith, their engi- 
neer, had the matter in hand, but he feared it would entail a large 
sum of money to repair it. The law suit which the company had 
against the West Indian and Panama Company, he believed, would 
come on again early next year in the House of Lords, and he trusted 
they would be as successful as they had been in the two lower 
Courts. 

Mr. GEo. KEITH seconded the motion, and the report was 
adopted. 


Hampstead Electric Supply Company. 


AN extraordinary general meeting was held on ?21st inst. at the 
Institute of Chartered Accountants, Moorgate Place, E.C., for the 
purpose of considering resolutions for reconstruction. 

Mr. E. T. Reap, who presided, said that the ordinary meeting 
would have been held some three or four months ago, but the 
directors had been engaged for the last eight months trying, by the 
reorganisation of the debenture capital, to raise a further amount 
of working capital, which was absolutely necessary. Their efforts 
in that direction had proved fruitless, and therefore there was no 
other alternative than to reconstruct the company. Some of the 
shareholders, no doubt, thought the company had not been as well 
managed as it might have been, but he would like to point out that 
it was very difficult to manage an increasing business with practi- 
cally no funds. Withiu the two years since he had been on the 
board, they had practically doubled the electric lighting business; 
that was to say, the number of houses had increased from 500 to 
close upon 1,000, Had it not been that they were hampered by the 
lack of working capital, their business would have been far bigger. 
There was a large amount of business waiting for them. The 
business of Taylor & Lown had also increased largely, although the 
protits resulting therefrom had not been quite satisfactory to the 
board. There was no doubt that it was a very good business in 
itself, but the directors had decided, with the appreval of a con- 
siderable number of the large sbareholders, that in the future the 
business of the company should be confined solely to electric 
lighting. Dealing with the scheme of reconstruction, he said that the 
capital of the new company would be £150,000, divided into 100,000 
preference shares and 50,000 ordinary shares. The preference 
shares, it was proposed, should have a preferential interest of 5 per 
cent.; and they also suggested, subject to the approval of the 
meeting, that after the ordinary shareholders had received 5 per 
cent., the preference shares should take one-third of the surplus 
profits, the other two-thirds going to the ordinary shareholders, The 
capital of the company would be guarantced, aud he was pleased to 
say that there would be no difficulty in that direction. The deben- 
ture issue of the new company would be reduced to £25,000— 
£12,500 “A” debentures and £12,500 “B” debentures, both 
bearing interest at the rate of 5 per cent.; but it was quite possible 
that, instead of there being two classes of debentures, there might 
be only one. He must ask them to leave that matter to the board's 
discretion. As regarded the future, the profits on their present 
business, carefully estimated for the next year—assuming that the 
price of coal remained at its present rate, namely, between 23s. and 
24s. per ton—would be from £6,500 to £7,500. Personally, he would 
have to pay up, in connection with the reconstruction, £2,000 or 
£2,500, and one of his colleagues would have the pleasure of tinding 
£3,000 or £4,000 ; in fact, the board were interested in the company 
to the extent of about one-sixth of its capital. Mr. A. W. Arm- 
strong, the founder of the old Hampstead Battery business, had con- 
sented to join the directorate. In conclusion, the chairman moved 
the resolutions for reconstruction. 

Mr. A. C. B. Casson seconded the motion. 

After a good deal of discussion, the resolutions were agrced to, 


Stock Exchange Notices.—The Committee has ordered 
the undermentioued securities to be quoted in the Oficial List :— 
Brompton and Kensington Electricity Supply Company, Limited.— 
Further issue of 8,000 7 per cent. cumulative preference shares of 
45 each, fully paid, Nos. 50,001 to 58,000. Waygood (R.) & Co., 
Limited.—35,000 vendors’ ordinary shares of £1 each, fully paid, 
Nos. 1 to 35,000 ; and 35,000 vendors’ 6 per cent. cumulative pre- 
ferenve shares of £1 cach, fully paid, Nos. 1 to 35, 000. Application 
has been made to the Committee to allow the following to be quoted 
in the Official List: Cape Electric Tramways, Limited.— Further 
issue of 40,000 shares of £1 cach, fully paid, Nos. 400,001 to 440,000. 
(Renewed application.) 
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«Monte Video Telephone Company.—The report for 
the year ended July 31st showsa net profit of £10,319, after pro- 
viding for working expenses in Monte Video and London. To this 
amount should be added £1,886 brought forward, leaving an 
available balance of £12,205. The directors propose to transfer 
£5,000 to reserve, and recommend a dividend at the rate of 24 per 
cent. per annum on the ordinary share capital, a balance of £1,063 
being carried forward. 


Isle of Man Tramways Company.—On Wednesday 
last week at a meeting of the debenture holders of the Isle of Man 
Tramways and Electric Power Company,a proposal of the liquidator 
of the company, Mr. W. H. Walker, to apply the £50,000 to be 
received from the Corporation of Douglas fcr the horse and cable 
sections of the tramways at Douglas to pay off the “A” class of 
debentures was agreed to. This leaves the “B” and C" deben- 
tures the only charges on the electrical sections aid other property 
of the company. 


Caleutta Electric Supply Corporation, Limited.— 
Interim dividend at the rate of 5 per cent. per annum for the half- 
year ending June 30th last. Letters of allotment and regret in the 
recent issue of 10,000 shares have been posted. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Oct. 
18th were £555; corresponding week last year, £411; increase, £111. Total 
to date, 421, 210, corresponding period last year, £18,009; increase, £2,310. 
Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
October 19th were £300; corresponding weck last year, | £250; 
increase, £41. Total reccipts to date, £19,170; corresponding period last 
year, £18,664 ; increase, 4506. 

Bristol Tramways and Carriage Company. — The receipts for the week ending 
October 18th were £4,010; corresponding period last ycar, 42,994; increase, 
£1,046. 

British Electric Traction Company’s Lines.—The following returns are issued 
of the undertakings of this company for the week ended October 11th :— 


l ] *ison | 
Comparison | Aggregute. 
| No. | 


ä— — ö Gh | 


with corres- 


: . Amount ponding week eru. hatte i m 
Company. £ of last year. Hecks. Ainount. T06 or Dee. 
1 8 
4 | £ | e | 4 
i re — e eee t 3 es 
Croydon! ys pa 582 237 41 | 12,00) | .. 302 
Devonport. 23232 SN M 16 | 6,015 as : 
Dudley—Stourbridge 672 319 | .. il 27,022 14,736 
Gateshead Ps 623 eeo 225 | 15,108 | Pm | 
Hartlepool "RN 23 39 | di 5 Us» 1-100 
Kidderminster ne | 110 7 2 4l 5,137 | C05 
Merthyr 5 Ex 223 “d eat 27 | Kos | 20 
Oldham Ashton 488 478 ; i | 978 1,730 | 
Pole . 2247 » Ht a7 S213 | " 
Potteries — .. — . , 1426 28 |.. posl gioa | 17,96 
Southport . . J6 | 18 41 GO | S. aig 
South Staffordshire 810 29 ia 41 81,847 2 269 es 
Swansea e| 99 | om pod gm ois | 4063 | 
'Taunton E 74 ih ee NL mu . 
Tynemouth nt. 210 s Es 29 8,913 MEN 
Wolverhampton Dist. . 90 31 s il 2,005 628 
* Under reconstruction. | Part horse. Part steam. 


Central London Railway.—The receipts for the week ending October 19th were 
£6,325; corresponding week last year, 45,66; increase, £859. Total 
reccipts from July Ist (16 weeks), £93,760. Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
October 20th were £2,071; corresponding week last year, £1,708; increase, 
£363, Total from July lst to date, 430,371; corresponding period last 
year, £24,502; increase, £5,779. Miles open, 41. 


Dover Corporation Tramways.—The receipts for the week ending October 
19th were £218 78. 2d.; corresponding week last year, £198 08. 54d.; 
increase, £20 68. 84d. Total to date, 49,851 15s.; corresponding period 
last year, £8,875 Os. 24d.; increase, £479 14s. 94d. Miles of track open, 8; 
Car miles run, 1901, 6,313; 1900, 4,966, Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending Octo- 

per 18th were as follows:—D.U.T. Co., electric cars, £3,544 11s, 3d.; D. S. D. Co., 
electric cars, £781 17s. 6d.; total, £4,526 Ma. 9d.; corresponding period last 
year—D.U.T. Co., electric cars, £3,468 168. 6d.; ditto, horse cars, £27 2s. 2d. ; 
D.8.D. Co., electric cars, £719 16s. 6d.; total, £4,245 15s. 1d.; increase, 
£80 18s. Ud.; aggregate to date, £70,129 0s. 2d.; aggregate to date last 
year, £71,988 18s. öd.; increase, £1,140 6s. Od. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses, 
for the corresponding period last year. l 


Glasgow Corporation Tramways.—The receipts for the week ending October 
19th, 1901, were £13,657 118. 2d., compared with £9,251 18s. 7d. for thc same 
period last year. 


Liverpool Overhead Railway.—The receipts for the week ending October 20th 
were £1,461; corresponding week last year, £1,50!; decrease, £133. Total 
from July lst to date, £26,446; corresponding period last year, £27,876; 
decrease £930, Miles open, 6 miles 57 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 
APART from the gambling markets, the current account is easy 
enough to settle in the Stock Exchange, and with a nineteen-day 
ecttlemen now ahead, the House has little to fear from internal 


troubles once the dread Friday, when this journal appears, is passed. 
Money remains plentiful as ever, and the prognosticators of an 
autumn squeeze in Lombard Street are redating their prophecies. 
But while money is not worth more than 1 to 14 per cent., Consols 
are depressingly dull, their slight increment of strength last week 
having more than evaporated. Partly as a scquel to the fall in the 
funds, our price lists display a general inclination to weakness. 
Manufacturing shares stand out as exceptional to the prevalent 
dulness, and in the home railway market Central Londons continue 
their upward movement. 


Of the Electricity Supply shares, Chelsea Ordinary remain weak, 
the price keeping in the near neighbourhood of 5, but last week's 
drop in Notting Hill shares has been recovered. Westminsters are 
easier on sales in a limited market, and for some occult reason the 
Stock Exchange does not take kindly to the idea of an inquiry being 
instituted into the whole question of fogs in the London area, 
Such an inquiry can, at least, do the electricity supply enterprises 
no harm, and it migbt help them very considerably, for obvious 
reasons, The approach of winter means good business for the com- 
panies, and investors should certainly not sell their electrical shares 
in the present dull state of the market. 


There are many hapless shareholders in the Hampstead Electric 
Supply Company who are debating whether they should join the 
scheme for reconstruction or not. They might consider one or two 
facts. The company has practically no Locus standi in the district it 
serves; no Parliamentary powera, for instance. It supplies 
light to one small part of Hampstead, and how many lights 
the houses therein contained are burning, the chairman has 
not told us—perhaps wisely. At the mecting the other day the 
chairman is reported to have said: Although the company might 
have a special settlement and an official quotation, unless there 
were active dcalings in the shares, they would rarely be quoted." 
Asa matter of fact, an oflicial quotation would cause the shares to 
be quoted every day, and that twice, in the Oflicial List published 
under the Stock Exchange Committee's auspices. But, as a matter 
of fact, we have never seen them officially quoted. The nominal 
price of the shares for long was supposed to be about £5, but 
sellers found it exceedingly hard to get as many shillings. 
Under the circumstances, reluctant as we are to advise abandon- 
ment of any shares, this is a case in which proprietors will do well 
to leave the game to the insiders, and have nothing more to do 

with the unfortunate affair. 


Once more have Central London Ordinary and Deferred stocks 
registered a rise, the wretched weather iu the earlier part 
of the weck encouraging hopes of a bumper traflic. Great 
Northern and City Preferred are steady at 8], Metropolitan kceps 
at 77, and District at 28. Traction descriptions present little note- 
worthy feature. Calcutta trams at 8 are better, thanks to the good 
report. London United Tramways 4 per cent. Debenture stock is 
hard at 106, and it is amusing to notice the fears entertained by 
some folks as to the security of Great Western Railway Ordinary 
Stock, now that electric traction is making such strides in the 
Western and North-Western Districts of London. We should 
hardly say that the trunk lines were in scrious danger yet awhile 
Mr. Forbes, of the Brighton Railway, says that his company will be 
prepared to run electric trains between Victoria and Brighton in 
four years’ time if it is necessary, and the chairmen of, the Great 
Eastern, Great Northern, and the North-Western are all con- 
sidering the queation of the new system. The London County 
Council is being urged to take steps for the electrification of the 
North Metropolitan Tramways Company's lines, and as the fully-paid 
£8 shares of N. M. T. stand at 47, the agitators should find their way 
not wholly unpaved. 


The miscellaucous division boasts a risc of 20s. in Callender’s 
Construction shares on the good dividend, not to mention the bonus 
which proprietors will reccive from the issue of 5,000 new Ordinary 
at par. The new “‘sixths” are quoted about 30s. premium. Henleys 
are unaltered at 17, but the Debenture stock is two points better, 
and Electric Construction Debenture has improved to the round 
100. That this class of security is now being sought is further 
evidenced by the widening, upwards, of the quotation for Telegraph 
Construction Debenture, although very little stock has changed 
hands lately. 


Turning to telegraphs, Eastern Ordinary and Eastern Extensions 
are both easier, despite the agreement made by the latter with the 
Americans who are working the Hawaii scheme, the agreement to 
cover Asian connections with Manila. Anglo-American Deferred are 
flat on speculative selling, induced by the idea that American prices 
are on the crest of their rise, while Globe Ordinary have receded 
ł in the general dulness of the market. National Telephones are 
distinctly lively, but after being both higher and lower, the price is 
just the same as it was a week ago. 
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70,579 | City ati London Electric Lighting, Ord. 40,001—110,579... | 10 6 4%/0 84— 93 | 8— 9 81 8} 
40,000 Do. Cum. Pref., 1 to 40,000 . 10|6 6 6 114— 124 | 114— 122 Pi 
400,000 Do. Deb. Stock, Bcrip. (isa. at £115) ‘all paid ey une e | c. 122 —127 |122 —127 
40,000 | County of Lon & Brush Prov. Elec. Ltg., Ord. 1—40,000 10 nd 47% 4 J | &4— 94 | 81— 9} 
20000| — Do do. do. 6 95 Pref., 40,001 60,000 10 6 * 6 7 6 5 12 — 13 | 12 — 13 
200, 000% Do. 43 Y Deb. Btock, 1 pus v. Corte (al paid) Ba. "s es | 1104 —107 104 —107 " 
35,500 |: Edmundson's Élec. Corp., Ord. „56 7 6 * | 53— 6} | 59, — 63 52 
20,000 pe de 6% Oum. k Pref. coe | cee | vee | vee | ae | BH 6 b4— 6 TL ae 
120,000 44 % 1 1st Mort. Deb. Stoc... 100 „ 1061-106 |105 —108 107 | 1068 
21,000 Kensington and M Et Electric, Ord. 5| ue iu —. | 11 — 12 11 — 12 111 | ,.. 
90,000 do. do. 4% Deb. Stock (Stock) .. | .. | . |101 —104 101 —104 eo. lI Sae 
110,000 iud Electric Supply Corporation, Limited, Ord. 3 "ue l— 12 | H— 12 Sei 
49,840 Do. do. do. do. 6 J Pre.) 5 6 7 4— 5 " PR 
450,000] Do, do. 4% 1st Mt. Db. Stock Rd. stock 96 —100 96 —100 "A M 
85,000 Metropolitan Electric Supply, 101 to 62,500 — ...  .. | 10|5 E 5 * 6 % 125 — 134 | 124— 134 131 134 
2200001 — ., Po. 43 Mortgage pu SUE i 113 —116 113 —116 | 1133 | 113 
250,0007 Do. 84% Mort. Deb. Stock Red. Stock , e |o | 97 —100 97 —160 | 98 | .. 
6,452 | Notting Hill Electric Lighting be c] d10 68 7 * 7 15 — 16 153 — 164 = 
40,000 | St, James s and Pall Mali Electric Light, Od. .. 5 143 T 144% | 15 — 16 | 15 — 16 154 
20,000 Do. ao 7 95 Pret., 20,081 to 40,080 5 7 7 7 81— 94 | 81— 93 
150, 000: Do. 31 él Deb. Btock Red, 100 | .. | ww. | ... |97 —100 | 97 —100 
12,000 | Smithfield Market Bloct: ok: apply, Ord. vee . % . |2—21| 2— 2 
50,0002 Do. ea eve bee 100 eee coe 80 — = 80 — 90 
65,000 | South London Electricity Supply, H6. c du — Gu. 21 — 2$? — 3 T sss 
79,9001! Westminster Blectric Supply, Ord. 101 to 80,000. 5 12 % 13 % 103% 114 — 123 11 — 12 112 | 113, 
* Subject to Founders Shares. Quotations on Liverpool Stock Exchange.. 
Unless { Dividends 440 in deferred share warrants, profits being used as capital. 
eber ected all shares are fully ee consisting of bis latter pa ad of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES. —Oontinucd. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL 5 


: Stock Closing (Business don 
Present Dividends for e 
E — Kam E. 438 3. 
| t | 1896. | 1899. | 1900. Higheat | Lowest. 
20,000 | British Aluminium 7% Cum. Pre. MEN pH eru ia CR AE E E NE ee Si 
300,000} Do. do. 5% 1st Mort. Deb. Btock Red. Stock .. | 89 — 93 89 — 93 UN es 
45,000 | British Electric Traction e o] 10:693 8 x: 9 %| 14 — 15 |14— 15 144 143 
50,000 Do. do, : Cum. Pref. ves 10 s T oes 112— 121 | 11$— 12} vd se 
350,0007 Do. do. Perpetual Debenture Stock . Stock .. 121 —124 121 —124 ‘se TA 
70,000 | British Insulated Wire Oo E iu w | 5 15 * 20 [4 15 %| 8— 9 8— 9 " bed 
70,000 Do. do. 6 % Cum. Pref. aes “as in 5 sai 54— 5 51— 52 
50,000 J Browett, Lindley & Co. (1899), "ES dis .. £1 8 [4 i— í— 1 
. 50,000 f 6 % Cum. Pref. ... seb caelo uus ies 6%) 12— peer 1$— 12, 
90,000 Brush Elecl. Enging., ‘Ord, 1 to 90,000  .. sus 2| 5 T 6 ss 11— 12 lá— 13 T ds 
90,000 Do. do.  Non-cum. 6 Pref., 1 to 90,000 - 2| 6 6 r - 2 — 9i 2 — 2} 24 2 
125,0001 Do. do. 43 J Perp. Deb. Stock. . Stock .. 102 —105 102 —105 | 104 | .. 
108, ‘7101 Do. do. 4% X Perp. 2nd Deb. Stock Stock 99 —102 99 —102 ase i 
80,000 | Callender's Cable Construction shares, Nos. 1—30,000 ...| 5 | 18 5 % 15 9. 15 5 % 15 — 16 16 — 17 168} 151 
40,000 Do. do. 5 „ Cum. Pref. œ| 5 m 52— 64 | 5$— 6} 65. 5j 
90,0002 Do. do. 4% % 1st Mort. Deb. Stock Red ... Stock si T .. 111 —115  |111 —115 Ud em 
1,969,800 | Central London Railway, Ord. Stock — ee .. |Stock| ... eve „ |102 —105 104 —107 106 | 104 
440,100 Do. do. 4% Pref. Stock .. ees .. (Stock! ... — .». |105 —108 105 — 108 107 | 1064 
440,100. Do. do. Def. do. oes S. {Stock} ... eis sis 99 — 102 101 —104 104 | 102 
855,000 | City and Bouth London Railway Stock 24%] 127%) 12%] 51 — 54 51 — 54 52 52 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 .. es] 10 ss 5 — Bixd| 5 — 54 " 25 
54,000 n Hoe A rene rl Dot. 2i 3| 6 NY 73% 8 [4 3— 33 3 — 34 s /" 
; 1st Mo 1 to 900 o 
100,000! £100, and 901 to 11,000 of £50 red 885 iat 85 .. 1100 —105 100 —105 va 
99,261 | Edison & Swan Utd. El. Legt., * A" shares, £3 pd. 1to 99,261 5| 6 6 2251 1— i t~ 1. i 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5,6 & 6 & 24% 14— 23 11— 24 sis T 
944,0231 Do. do. do. 4 Deb. Stock Red we | lOO} |. | ... 80 — 85 | 80 — 85 E Qo 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. 3 100 | .. T .. | 84 — 89 xd| 84 — 89 
112, 100 | Electric Construction, 1 to 112,100 ... das 2| 6 6%] 6 o % 12— 2} 12— 22 = 
25,000 Do. do. j Cum. Pref., 1 to 25,000... . 2 $ 2— 3 24— 3 QU aem 
182,5001 Do. do. Perp. lat Mort. Deb. Stock . Stock d .. | 97 —100 98 —102 1014 | 100} 
18,000 | General Elec. Co. (1900) 5 95 Cum. Pref. ... T | 10| .. bos .. | 10 — 104 9$— 101 | .. zs 
150,000 Do. do. 4 95 Mort. Deb. .. [Stock 97 —100 xd| 97 — 100 
35,000 Henley's (W. 1 Telegraph Works, Or is ià 5 14 L1 15 4. 20 E 163 — 174 | 164— 174 TA 
35,000 Do. do. 44 Y Pref. ... ies B us 44 44%] 54— 6 54— 6 53 
50,0001 Do. do. do. 44 Mort. Deb. Stock... Stock is . 110 —114 112 —116 ie 285 
50,000 | India-Rubben, Gutta-Percha and Telegraph Works ..| 10,10 Y 16 .. | 22 — 23 22 — 23 9228 | 221 
900,000 Do. do. do. 4%1st Mort. Deb. | 100 8% —103 100 —103 xd | 
97,500 tLiverpool Overhead Railway, Ord. ... TN ..| 10 382, 34% o: m 618 6$— 63 ve s 
10,000 f Do. do. Pref., £10 paid  ..  ..| 10 XE — ad 13— 133 | .. | o. 
7,500 | Parker (Thomas), Limited, Ord., Nos, 1 to 7,500 —. | 10 .— 154—164} i 
$Rosling, Appleby & Fynn 6 % Cum. Pref. ... sei * | £1 19/- to 20/- ‘ 
$7,350 | Telegraph Construction and Maintenance ... 


150, 0007 Do. 4 Y Deb. Bds. Nos. 1 to 1, 500 Red. 1909 100, .. s . . 104 —105 104 —106 1053 
20,000 Tue Manufacturing, Ord. Nos. 1 to 20,000 ... is : 8 96! 12 12 %| 104— 114 | 104— 114 | .. 
do. 5 95 Cm. Prf. Nos. 1 to 20,000.. 


54— 6 51— 6xd| .. | 
540 0001 Waterloo and City Railway, Ord. Btock  ... ^| 200 100 9 9 3% 3 EKA 9 q. 91 — 94 | 91 — 94 TAE eee 
t Quotations on Liverpool Stock Exchange. t Une 5 stated all shares are fully paid, § From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone Construction and Maintenance, 2/-— 4/- Oldham, Ashton, and Hyde Electric (410 » 154—18. 
National Electric free Wiring, 17/6 paid, . | bo. odo, État. (410 pas . 103—103. 
* From Birmingham Share List. From Manchester Share List. 


Bank rate of discount 3 per cent. (June 13th, 1901). 
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MARKET QUOTATIONS, Wednesday, October 237d. 


CHEMICALS. &o. Thie Wook: Last week. Ino. or Dec. METALS, &o, (continued,) This week. Last week. Ino. or Deo, 
a Acid, E fol aan oe . per owt. 29 5 / Vv g Copper Sheet T oe ee per ton £80 £80 
a [1] Nitrio ee eo ee per owt. - PUE ee g ee ee per ton £80 £80 
& „ Orxalic ‘ per (cw. . — ee 6 w (HEleoctrolytio) Bars ee per ton £83 4 
& „ Sulphuric. per (w 6/6 6 e e " " $8 . per ton £90 £90 
a Ammoniac, Sal per owt l- l- oe $6 n " .. per ton £84 £84 
2 Ammonia, Muriate feryetal) .. .. per ton £88 10 £88 10 ; 6 y " H.O.: Wire per lb ga 1 2 
per ton £80 £80 «s f Ebonite Rod .. .. Per lb. . l- 
a Bleachin powder - .. per ton £1 21 oe „ Sheet per lb. 1^ bJ- 
: Pon e of 8 e. per ton £16 £15 e n German Bilver Wire per lb. 1/6 1/5 
ee per ton £15 215 ee h Gutta-percha fine .. éi .. per lb. 80 8/ 
r b 90 ) e x .. per gal. 3/- 3i- vs h India-rubber, Para one T .. per lb. | 8/64 P M 74 . 15 NT 
a2 u Bey ae. ee pe gal: 5/6 6/6 oe 4 Iron, Charcoal Shee e. per ton 
a Copper Sulphate e o per on £ i 4 4, Pig (Cleveland v warrants) .. per ton 45003 ‘sith qd. dec 
a Lead, Nitrate eo per ton aa £94 . 4 , Fo according to per ton} From £11 | From sil 
a „ White Sugar. per ton £81 £81 ee 4 « Scrap, heavy. UR ee per ton] 50/- to 52/6 | 50% to 52/6 
4 EUN eder sis .. per oT ur d e ee $ , Wire, galvanised No.8 .. per ton * Ter st "ns 
& e r eo ° per L ee f to 5 
2 Naphiha- Bolvont (90% at 1907). ber Fal 6 5/6 A j Lead, English Ingo! — ... per ton) $1117 6 ell 176 | 
a Potash, Bichromate, in casks.. per Io. e Sheet - . per ton £1310, 218 10 
& „  Oeustio (75/80%) .. per ton M Manganin Wire No. 98 .. por lb. 870 8/- . 
a „ Bisulphate . per ton £85 £85 e g Mero > per bor £9 £9 
a Bhellao i» . Der owt. 96]. 80J- 15/- inc. 1 Mica (in (in original cases), small . per Ib. | 8d.$09d. | 8d. to 9d. 
a Sulphate of "Magnesia per ton &4 10 4 10 è d „ 50 m ae per ib. | 1/9 to 2/9 | 1/9 90 2/9 
a Sulphur, Sublimed oaan per ton £6 £6 82 d ii . per Ib. 8/810 7/B | 8/8 t0 7/8 
: " 5 " .. per ton 25 10 £5 10 oe p Phosphor Bronse, pum bed per Ib. 1/04 to 1/8 | 1/04 to 1/8 
.. per ton £5 £6 ae 5 ed bars rps per lb. 1s o 1/4 to 1/4 
: Soda, inai P white 70%) .. per ton £1016 £10 15 ie 11 . per lb. m 1/8 From 1/8 
a „ stals per ton £8 £8 vs r^ Platinum vs per os. £4 1 £41 
a Bichromate, caska .. per Ir. 944. Ad. vs 1 Silicium Bronse Wire per Ib. |103d. to 1/0 109d. to 1/0) 
xoi Magnet, aoc'd'ng to desc'p'n per ton] From £15 | to £40 . 
METALS. &c. " bars (£11610 to & 1 5 
^ dec 
b Aluminium Ingots, in ton lote per ton £148 £148 a 9 au. bis. . . per ten“ 1710 lig 0 
is Wire, in ton lots per ton £A Pr. is 9 « foil we .. per lb. 176 1/6 
Sheet, in ton lots per ton £191 £191 T R „ wire, Nos. 1 to 16 ‘ per lb. 1/8 1/8 
4 Babbiti's metal ingots per ton 275 to £140| £75 to £125 dec. p White Anti - friction Metals — 
c Brass Air metal T to 12") basis per lb. 13d. Td. “ White Ant” brand. per ton] £85 to £65 | £85 to £65 T 
: be(brazed) .. per ib. 914. 104. id. dec. j Yarna,2/10s Grey Cotton, on sp'ls per lb. 7d. 7d. T 
i „ (solid drawn) per Ib, . Rid. E „ Grea, Flax . . per lb. bid. 5 d. i 
LE W U is ee ee per lb. 7 d. Td, os 1 e 8 ply 10 158. Russian ee per Ib. 4 d. 4'&d. es 
Oovver Tubes (brazed) .. per lb. 104. lid. Id. dec. „ 10 1bvs. Russian, single .. per Ib. d. did. . 
(solid drawn) .. per ld. |  104d. 1034. A j 150 Ihe. Juse rove . per don £1076 | £1076 H 
$ Copper Bars (best selected) .. per ton £80 | £50 is k Zino, 8h's. (Vielle Montagne ond.) perton| 422 10 sx 10 d 
E Fassia a a a e a a a i ..::. T aa 


% Messrs. G. Boor & Co. 
: b ‘the British Aluminium Co., Ltd. 
Quotations is Messrs. Thos. Bolton & Sor.8. 
supplied by [s Messrs. F. Wiggins & Sons. 


(J pug id G.-P. and Teleg. Woiks 
g Messrs. James & Shakespeare. [Co., Ltd. 
E | h Mesars. Jackson & Till. 
Pp y |: Messrs. Bolling & Lowe. 
J Messrs. Walter M. Hindley & Co. 


m Messrs. W. T. Glover & Co., Lid. 

n Messrs. P. Ormiston & Sons. ba 
o Messrs. Johnson, Matthey & Co., "lei . 
p The Phosphor Bronze Company, H" 


Quotations 
supplied by 


k Messrs. Morris Ashby, Limited. 
e Measrs. Frederick Smith & Co, | 
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LOSS IN ECONOMY BY THE INEFFICIENT 
COMBUSTION OF FUEL.“ 


By A. BEMENT. 


(Concluded from page 653.) 
Ir the operator entered upon his work in earnest, and made a 
study of conditions, he would discover that with composition A the 
air supply was too large, or that the coal supply was too small, 
generally the latter. The trouble with ccmposition B would be 


that the condition of the fire was irregular; but, by being levelled 
and made uniform, the gas composition would change and be similar 
to D. The condition C shows that the air supply through the fire 
is obstracted and not uniform, and that the coal burning capacity 
is reduced, but that the air leakage into the furnace continues at 
the same rate, and is relatively larger in proportion, owing to less 


Fic. 2.—ARNbDT's ECONOMETER. 


, coal burning: it may be compared with D, showing much less air 
but complete combastion. 

Condition E illustrates the effect of heaping in an excessive 
amount of coal at each coaling, and composition F shows what the 
tesult is when this burns down 20 or 30 minutes later. 

An examination of these sample compositions will show that the 
carbon dioxide is influenced in amount by the conditions; in A it 
is low, owing to too much air; in B, owing to both too much air 
and carbon monoxide, caused by irregular conditions; in C, by the 
fire being dirty; in E, by bad coaling, and in F by a very low fire; 
while with D and the absence of the foregoing faults, the carbon 
dioxide is higb. 

In view of the showing here given, it will appear that if there 
were any advantage in the method, the operator could pursue his 
studies by watching the conditions, and knowing the amount of 
carbon dioxide only. This fact was taken advantage of by Arndt, 
a German inventor, who designed a continuous and automatic 
machine to indicate carbon dioxide in a moving sample of the gas, 
aud which saves the labour, trouble, and delay of the analysis. This 
instrument is shown in fig. 2, and is known as Arndt's econometer. 
It consists of a laboratory balance, having a glass globe instead of 
the usual weighing pan, and being fixed in an air-tight case, 7, 
having a plate-glass front. A coupling, 40, is connected by a fl. in. 
pipe to the flue of the boiler, about 2 ft. from the damper, and 
another connecting joint, 39, leads through a similar pipe to an aspi- 
rator in the main flue between the damper and the chimney, or the 

" chimney itself. This constantly draws a sample of the gases from 

the boiler flue through filters, gas pipes, and the balance, discharg- 
ing it back into the chimney. In the interior of the case, 7, the 
joint, 40, is connected with the ascending pipe, 23, and the joint, 
39, with the descending pipe, 22, by means of india-rubber tubes, 
34 and 35. 

The gas- weighing machine itself consists of a very finely adjusted 
and highly sensitive balance, to which is fixed a pointer. On one 
; end of the balance is suspended an open glass globe, 18, having a 
' capacity of about a pint, and on the opposite end a compensating 
rod, 32, to which is affixed a scale-pan with a number of glass beads 
' and filings, by means of which the gas-holder may be balauced. 
The knife edges of the balance are steel gilded, and the caps arc of 
agate. The whole balance is mounted on a pillar screwed on a cast 
plate, 28. The latter bas adjusting screws, by means of which the 
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balance is set both horizontally and vertically ; in order to indicate 
the proper setting, a small pendulum is attached to the supporting 
pillar. A frame, 27, is fixed on the pillar, in which is inserted the 
scale card. The gas-ascending pipe, 23, reaches into the gas-holder 
or weighing globe, 18, which has a neck, 20, open below, and sur- 
rounded by a cup, 21, open above. The neck, 20, has free play 
around the glass tube, 19, as well as cup 21, 80 that the gas-holder 
can swing free from resistance. The combustion gases having to 
pass through filters and drying chambers, enter the weighing globe 
thoroughly cleansed and dried. As carbon dioxide is about 50 per 
cent. heavier than air and the other gases in the chimney, the weight 
of the gases which conticually fill the weighing globe will be 
greater than that of air in proportion to the amount of carbon 
dioxide contained therein. The scale, 27, is so divided, that the 
movement of the pointer from one division to another corresponds 
with the volumetric percentage of carbon dioxide in the gases to be 
weighed. The amount of carbon dioxide in the gases can therefere 
be read off directly at all times. 

This instrument is usually mounted at a 
convenient point on the wallof the boiler 
rocm, and pipes are extended from the 
different boilers toa header near the instru- 

-ment, and delivering to it; by cutting in. 
or out à pipe by means of a stop-cock, any 
boiler may be tested, or by enclosing this 
header, a test may be made of the work 


of any fireman without his knowing it. 
About once a week the instrument should 
Tubin be tested for the zero point, by drawing 


air through it by way of the cock on the 
tee attached to pipe 39, with the upper 
cock closed, and the cock on pipe 40 
open as in regular use. Adjustment for 
zero is made by removing a rubber plug 
in the side of the case, and adding or re- 
moving iron filings in the scale pan by 
means of a magnetic needle. About once 
a month the filter should be withdrawn 
from its chamber and brushed off. From 
once to twice a month the calcium chloride 
which has been used should be replaced. 
Every day the gas pipes between the 
header and the boilers should be blown out 
with air; where compressed air is available, 
this is best done by means of a three-way 
cock between the air pipe and header, 
but if the air under pressure is not avail- 
able, a hand-pump may be used. 

Soon after the advent of the econometer, 
the gas Composimeter" was brought out; 
it also indicates carbon dioxide, but by 
chemical means. The principle involved 
is the reduction of the volume of gas by 
removing the CO,, and the amount of this 
reduction is in proportion to the amount 
of CO,; the reduced pressure consequent 
upon the reduced volume is communicated to a_ water 
column, which rises or falla over a graduated scale. The usual 
arrangement is to provide a separate instrument for each boiler, 
and to locate them in a special room. 

Should the engineer be ambitious to make examinations of gas 
mixtures for possible hydrocarbons, the best instrument would be 
Hempel’s apparatus, which consists of an aggregation of measuring 
burettes and various pipettes ; it is a laboratory apparatus, and is 
not readily portable. This instrument, however, would be of such 
slight practical value in electric station management as to exclude 
its consideration. 


— ————— tee te 
a 2 A 


E" 


^^ 


Per cent drop tn eHeieney. 


1 * 


D 
-e 


15 14 13 12 11 10 9 s 7 6 5 
Per cent carbon dioxide in chimney gases, leaving at C00 F 


Fic. 3.—PERCENTAGE CURVE. 


As to the extent of the use of the devices mentioned, it should be 
said that the Orsatt apparatus (Eimer & Amend, chemists, of New 
York), is universally acknowledged the world over as the best for 
the purpose ; all text-books mention it, aud it is extensively used in 
all countries except the United States, although quite a large number 
have been purchased here. The econometer is in use in 15 or 16 
different countries, even in the Philippine and Sandwich Islands, 
India and China, but its use in the United States is rather limited 
as yet, only the better managed plants taking it up. The gas com- 
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posimeter has bad but a limited application; likewise Arndt's 
chemical CO, instrument. ; 

These instruments may be mentioned in the order of their cost, 
beginning with the lowest priced, the Orsatt, Arndt’s chemical CO, 
instrument, the econometer and the gas composimeter. The CO; 
machines are not often mentioned in the text-books, and where they 
are referred to, it is usually as novelties, or, possibly, as scientific 
toys. Later, when their value is better understood, they will be 
considered differently. The writer in his work uses two special 
forms of the Orsatt apparatus; a combination of the Orsatt and 
Hempel; the Hempel apparatus; the econometer and Arndt’s CO, 
chemical instrument, but finds the econometer and chemical CO; 
instrument most useful as a guide in working fires for best efficiency. 

The inquiry likely to be made by the station manager is, What 
saving can be made?" This will depend on what his losses are 
now. It isa conservative estimate, however, to place the unneces- 
sary losses at from 10 per cent. to 20 per cent. If an Orsatt instru- 
ment is purchased and set on the shelf after the novelty of a few 
days’ use has passed, or if an econometer is installed and likewise 
treated, the investment will be money wasted. But, on the other 
hand, if they are niade proper use of, their value becomes very 
large. Unless a station, however, is a very small one, it will usually 
be desirable to place a competent man in direct charge to ensure 
zuccess. 

As illustrating the loss owing to bad combustion, the accompany- 
ing diagram (p. 689) is of interest. It is based on complete com- 
bustion, and shows the minimum loss with gases leaving at 600° F. 
for various reasonable ranges of CO,. l 

There is a great opportunity for improvement, which will 
eventually be realised when the station manager gives the fuel 
matter and the boilers the same degree of intelligent consideration 
tbat he does the other engineering features. There is a great oppor- 
tunity in electric lighting and railway work where loads change so 
much, to make most important gains in efficiency, and the writer 
will say that the average station manager will find in the fuel 
matter his best opportunity for saving, provided he goes about the 
matter in the right way, and he may be able to save the investment 
cost of new boilers in some cases. 

In a station burning 50 tons of coal a day at $2 a ton, a saving of 
15 per cent. would obviously mean $15 a day, and it would pay to 
put on a special man who would be trained to his duties; even if 
be were paid 34 or $5 per day, it would be a protitable investment. 


CURRENT SPECIFICATIONS. 


LXXX.—MANCHESTER EXTENSION PLANT. 


— — 


SUMMARY. 


Ertent of Contract.—(a) Supply and erection of two triple- 
expansion four-crank steam engines, each to develop 6,000 1. H. P. at 
75 revolutions. 


(P) Supply and erection of two 3,750-Kw. 6,300-volt three-phase 
alternators, 75 revolutions; and 


(c) Supply and erection of 48 motor-generators, all as specified 
below. 

Type of Engines. — Each to be triple- expansion vertical four- 
cylinder four-crank engines, with one high pressure, one inter- 
mediate, and two low pressure cylinders. Height from floor line 


to top of cylinder not to exceed 30 ft., and heaviest part not to 


weigh more than 45 tons. 

l'osition of Alternator.—Alternator to be placed outside low 
pressure portion of engine near the fly-wheel. Large screens of 
thick plate-glass suitably fixed are to be placed between engine 
and alternator to minimise possible splashing of oil. 

Design of Plant.—In designing the plant the total length is to be 
reduced as much as possible. 

Specified Speed.—Seventy-five revolutions per minute. 

Specified Steam Pressure. —At engine stop valve 190 lbs. per 
8q. in., the steam being superheated up to 500? F. 

Tupe of Condensers.—Jet condensers to be provided capable of 
maintaining a vacuum of 27 in. Air and water pumps to be prefer- 
ably direct driven from on? end of engine. 

Specified. Overload,—6,500 J. H.P. for two hours when working con- 
densing. 

Details of Engines.—Valve gear to be of Corliss or other type 
which has proved itself successful in practical use on engines of 
equal horse-power. The specification is fairly open, and may be 
met by builders of repute without undue alteration of standard 
designs. Provision is to be made for controlling the cut-off of the 
engines from the switchboard gallery. 

Specified Range of Governing.—' Two governors to be fitted to each 
engine, one to act as an emergency governor to cut off steam auto- 
matically and by hand if speed of engine increases by 6 to 10 per 
cent., as arranged. The main governor is to control speed within 
tro per cent. above or two per cent. below normal speed between no 
load and full load, or 8 momentary variation of 5 per cent. if all 
load suddenly thrown off. The variation at quarter-load must not 
exceed 14 percent. Hand adjustment within 5 per cent. of normal 
speed to be provided. 

Permissible Variation in Angular Velocity per Revolution.—Not to 
exceed e 

Tupe of Alternator.—To be suitable for three-phase working with 
star-wound arwature having centre point connected to a suitable 
terminal for connecting to earth if necessary. 


Pertodicity.—50 ~ per second. 

Voltage of Erciting Circuit.—200 to 225 volts. 

Normal Voltage of Alternators.—6,300 to 6,600 volts between 
adjacent conductors. j 

Normal and Emergency Load.—3,750 kw. at above voltage when 
working on inductive load with power factor of 87, or 4,250 kw. 
when working on non-inductive load with power factor 1, and as 
emergency load 4,900 Kw. for half an hour. 

Method of Construction.—Fixed armatures with revolving field 
magnets. 

Parallel Running.—Leblanc’s damping or amortisseur coils or 
other approved electrical device to ensure perfect parallel running 
to be supplied. 


Exciting Watts.—Not to exceed 36,000 watts with full load and 
power factor 0°87. 

Temperature 1tise.—Not to exceed 70°\F. after 24 hours' running 
at normal full load and current. f 

Permissible Drop in Volts. With constant speed and excitation 
not to exceed 74 per cent. between no load and full load with 
power factor of 1, or 18 per cent. under similar conditions with 
power factor of 0 87. 

Specified Insulation Resistance.—After six hours’ full load run not 
to be less than 1 {2 between armature and core or magnets and core. 

Specified Flashing Test.—14,000 volts alternating applied for one 
hour. 

Specified Efficiency.— With power factor unity, full load, 97 per 
cent.; half load, 96 per cent.; and quarter load, 94 per cent. 

With power factor 0:87, full load, 97 per cent.; half load, 95 per 
cent.; quarter load, 91 per cent. 

Guaranteed Steam Consumption.— The engine efficiency at full 
load must not be less than 91 per cent., and the steam consumption 
per rH.P.-hour with 190 lbs. sq. in. pressure steam at temperature 
of 500° F., shall not exceed 11 Ibs. condensing with 27 in. vacuum, 
or 18 lbs. per 1. H. P.-hour exhausting to atmosphere. 

Guaranteed Oil Consumption.—Not to exceed two gallons of 
cylinder oil per 10,000 Rw.-hours. 

Number of Motor-Generators.—Forty-eight in all, viz. :— 

Thirty-eight to consist of 150-Kw. direct current dynamos, 
directly coupled to high tension three-phase synchronous motors. 

Ten to consist of two 50-kw. direct current balancers driven by 
directly connected three-phase high tension induction motors. 

Voltage of 150- K V. Dynamos.—As shunt machines 400 to 450 volta, 
a8 compound wound machines 500 to 550 volts. . 

Voltage of Synchronous Motors.—6,500 volts. 

Voltage of 50- K IW. Dynamos.—200 to 225 volts, for use on either 
side of three-wire lighting system. 

Voltage of Induction Motors.—6,500 volts, 

Speed of Motor-Generators.—Optional, but to be stated in tender. 

Stipulated Overload.—All motor-generators to be able to stand an 
overload of 25 per cent. for half an hour. 

Combined Efliciency.—Of the 150-Kw., not to be less than 84 per 
cent. at full load, and of the 50-xw. sets, not less than 81 per cent. 
at full load. 

Specified Dates of Delivery.—¥First engine and alternator, 12 
months, second set 15 months from date of order. 

Motor-Gencrators.— Earliest dates possible to be stated. 

Penalty for Late Completion.— Engines, £100 per week per engine. 
Alternators. —£100 per week per alternator. 
Motor-Generators.—£20 per weck per machine. 

Contingency Allowances.—£2,000 in engine section, £1,000 in alter- 

nator section, £1,000 in motor-generator section. i 

Specified Terms of Payment.—Up to 85 per cent. on delivery, 
10 per cent. on taking over, 5 per cent. at end of 12 months’ period 
of maintenance. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—Standard rates 
to be paid, and hours of labour observed. 

Arbitration Proposals.—Satisfactory. l yo 

Date for Receipt of Tenders.—November 13th, 1901. 


This is the second instalment of plant for the Stuart Street gene- 
rating station of the Manchester Corporation for which tenders have 
been invited during the present year. 
^ In the spring, specifications were issued, prepared by Prof. 
Kennedy, for six 1, 500-K w. steam alternators, some steam exciters, 
and in all 40 motor-generators. It will be remembered that some 
correspondence took place in the public Press by reason of the 
order being placed with a foreign firm, though it was understood 
that the engines would be built in this country. 

The present specification is signed by Mr. G. F. Metzger, the 
chief engineer to the electricity department of the Manchester 
Corporation, and asks for two 3, 750-Kw. steam alternators, and in 
all 48 motor-generators. These machines are probably the largest 
electrical generating units for which tenders have been invited by 
any British municipality, though we believe that orders for plant 
of this output have been placed by one of the leading London 
companies. ] 

In phraseology and general arrangement there are marked dif- 
ferences between the present and the earlier specification referred 
to. The technical requirements follow on the same lines, but In 
some respects are not so binding in matters of detail, while the 
main requirements for satisfactory working are clearly described, 
and strongly insisted upon. m 

The machines are to be three-phase, with armature windings, 
star connected, and wound for 6,300 volts between adjacent con- 
ductors. l 

The alternators are to be placed end-on to the engines, and & 
large plate of sheet-glass is to be fixed between them so as to 
effectually prevent oil splashes from engine to alternator. The 
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highest permissible cyclic irregularity in the fly-wheel is 1/300, and. 


it is specified that some approved electrical device, such as 
Leblanc’s damping or amortisseur coils, be supplied to ensure 
ect parallel running between the different machines. 

The allowable temperature rise, measured thermometrically, is 
700 F. after 24 hours’ run at normal full load taken with a power 
factor of unity ; the normal full load of the seta being 3,750 kw. 
when working on an inductive load with a power factor of 87, or 
4,250 xw. when working on a non-inductive load with a power 
factor of unity. The emergency load is 4,900 Kw. for half an hour, 
or practically 15 per cent. above the normal full load. 

The efficiency demanded at full load is 97 per cent., at half-load 
96 per cent., and at quarter load 94 per cent., when the power 
factor is unity. On an inductive load with :87 power factor it will 
be sufficient to obtain 97 per cent. at full load, 95 per cent. at half 
load, and 91 per cent. at quarter load. Although varying per- 
centages of efficiency follow naturally upon varying power factors, 
this is the first time we recollect any allowance being made for this 
in a specification. The allowable fall in pressure between no load 
and fall load at constant speed and excitation is 74 per cent. when 
the power factor is 1, and 18 per cent. when the power factor is 87; 
these figures being the mean percentage between the increase in 
volts when the whole load is thrown off and the decrease when the 
whole load is thrown on under the conditions specified. 

The short circuit current, after a period of two minutes, shall not 
exceed four times the normal full load current. 

The engine specification is of a character which may be complied 
with by high-class engine builders. Provision must be made for 
controlling the cut-off of the engines from the switchboard gallery, 
and every care exercised that the sets are designed to work econo- 
mically over a wide range. 

With 190 lbs. steam pressure, a vacuum of 27 in. and steam 
superheated to a temperature of 500? F., the steam consumption 
must not exceed 11 lbs. per rH.P.-hour, or 18 lbs. per r.H.P.-hour 
working non-condensing. With an engine efficiency of 91 per cent. 
and an alternator of 97 per cent. efficiency at full load, this means 
16°75 Ibs. per Kw.-hour working condensing, and 27:5 lbs. per 
KW.-hour when exhausting to atmosphere. Tenderers are invited to 
guarantee, if possible, better results than these. 

Thirty-eight of the motor-generators are to consist of 150-K w. 
dynamos driven by high tension three-phase synchronous motors, 
the dynamos being wound for 400—450 volts for lighting or 500— 
550 volts for traction purposes. The combined efficiency must not 
be less than 84 per cent. at full load. 

The remaining 10 machines are each to consist of two 50-Kw. 
dynamos driven by a three-phase high tension induction motor. 
The dynamos are to be shunt wound only, and will be employed as 
balancers to the lighting circuit, and on emergency to excite the 
larger motor-generators and bring them up to synchronising point. 

A part of the necessary switch gear for the motor-gencrators is 
included in the present contract, and it will need care to make sure 
that the apparatus included in the tendered price fulfils all the 
specified requirements. 

The first engine-alternator is required in 12 months, the 
second in 15 months, and the motor-generators as soon as possible. 
Separate offers may be sent in for engines, alternators and motor- 
generators, or the whole of the work may be tendered for. If 
separate offers are sent in the penalty is £100 per week for cach 
engine or alternator, in the latter case the stipulation only applies 
to the first engine and alternator as regards £100 per weck, and is 
£50 per week for the second set. 

The contract price may be varied by the Corporation, acting 
through their engineer, during the progress of the work, to the 
extent of 10 per cent. "There is an unlimited arbitration clause, the 
appointment of an arbitrator in case of disputes being vested in the 
President of the Institution of Civil Engineers, the arbitrator so 
selected being a member of that Institution. 

The contractor must agree to pay the standard current rates in the 
district in which the work is carried out, or render himself liable to 
the forfeiture of the difference and tbe possible cancellation of the 
contract. We hope that, in the case of a proposal being made to 
place this order with a foreign firm, it will be remembered that such 
a clause as this is only in a full sense applicable to places where 
British conditions of labour are in force. Due consideration should 
be given to this stipulation before work of this character is placed 
abroad, as it means a serious handicap to British manufacturers to 
have to meet such requirements to satisfy public opinion, while 
foreign manufacturers are necessarily exempt from its operation. 


THE B.A. SMALL SCREW GAUGE REPORT. 


Report of the Committee, consisting of Sir W. H. Preece (chairman), 
Lord Kelvin, Sir F. J. Bramwell, Sir H. Trueman Wood, Major- 
General Webber, Colonel Watkin, Lieut.-Colonel Crompton, 
A. Stroh, A. Le Neve Foster, C. J. Hewitt, G. K. B. Elphinstone, 
E. Rigg, C. V. Boys, J. Marshall Gorham, O. P. Clemente, W. 
Taylor, Dr. R. T. Glazebrook, and W. A. Price (secretary), 
appointed to consider means by which Practical Effect can be given 
to the introduction of the Screw Gauge proposed by the Association 
in 1884, 


The Committee report that the present condition of the matter 
submitted to them is as follows :— NA 

In the report presented at the meeting of the Association which 
was held at Bradford in 1900, it was recommended that the shape 
of the thread of the British Association screw gauge for the use of 


instrument makers should be altered in the following particulars 
for all screws from No. 0 to No. 11 inclusive. 

For Screws.—That the designating numbers, pitches, outside 
diameters, and the common angle of 474° remain unchanged; but. 
that the top and bottom of the thread shall be cylindrical, showing 
flats in section, and that the depth of the thread shall be increased 
by one-tenth of the pitch, the diameter of the solid core being in 
consequence diminished by one-fifth of the pitch. 

For Nuts.—That the designating numbers, the pitches, the 
diameters of the clear holes, and the common angle of 474° remain 
unchanged; but that the top and bottom of the thread shall be 
cylindrical, showing flats in section, and that the depth of the 
thread shall be increased by one-tenth of the pitch. 

The effect of these alterations is as follows: 

The threads of the screws and taps are of a very simple form, 
being cut with a single point tool or grinding wheel, with straight 
sides and a flat top, and the top of the thread is part of a cylinder. 
Though the form of the bottom of the thread depends on the cor- 
rect grinding of the end of the tool, great accuracy is unimportant, 
as the screws and nuts do not come into contact there. 

The theads of the nuts and ring gauges will be accurate in pro- 
portion as are the taps used to cut them, the edge of the thread 
forming the through hole being part of a cylinder. 

The actual differences between the screws and nuts of the old 
form and that recommended are so small, that it is believed the old 
stocks will in practice be interchangeable with the new screws, 80 
that the amount of inconvenience caused by the change will be 
exceedingly small. 

The British Association screw gauge has been in use in England 
for 17 years. Many firms in England have originated the threads 
and constructed gauges for sale or for their own use, but the diffi- 
culty of producing them is great, and the market obtainable may 
have been insufficient to induce them to perfect the processes 
necessary for making them accurately interchangeable. In short, the 
British Association screw gauge of 1884 was of too complicated a 
form to allow of its accurate realisation except at a cost which has 
proved prohibitive. 

That very accurate gauges with rounded threads can be produced 
is not disputed, but the difficulty of doing so for small screws is 
very great. The names of three firms in America aud of one in 
Germany have been proposed to the Committee as being competent, 
and probably willing, to undertake the production of gauges and 
tools of the rounded thread. The Birmingham Small Arms Com- 
pany, who produce interchangeable work on a very large scale, and 
to a high degree of perfection, use only round-topped screws, fitting 
all over, for bicycle work; and Mr. Clements exhibited gauges used 
by that firm illustrating his paper read before the section at 
Bradford. This firm does not produce these gauges for sale. The 
American firm of Pratt & Whitney have manufactured a large 
nurmber of sets of gauges and screwing tools for the English Govern- 
ment, but declined to submit these to the Committee on the ground 
that they were not sufliciently accurate to satisfy us. After long 
delay they submitted to us three specimens, which were reported 
upon by this Committee at the Dover meeting. Though the best 
we had seen, they were distinctly inferior to the screws used in 
the ordinary micrometers purchasable in tool shops, which have 
threads of the character which this Committee has recommended 
tor adoption. 

While the round thread is only produced satisfactorily by a very 
few firms, who have made a special study of this class of work, the 
Committee believe that the form of thread they have proposed can 
be made in any fairly equipped tool room, and that this facility in 
producing or obtaining the necessary appliances must very greatly 
encourage the maintenance of an accurate standard in small screws, 
to promote which has been the object in the view of the Committee. 
If, on the other hand, these tools and gauges are very special, and 

perbaps costly appliances, obtained only by the refined processes of 
certain factories, their use in workshops will extend slowly. The 
Committee aim at putting the matter on such a footing that the 
common everyday appliances in the hands of workmen shall be of 
a good order of accuracy, and this is only possible if they are pro- 
duced easily and cheaply. 

It is not suggested by the Committee that the form of thread 
recommended is the best for all purposes and for all sizes of screws, 
and they have expressly excluded sizes of screws below No. 11 
British Association gauge, which are produced by pressure and not 
by cutting. Their recommendation applies only to the screws used 
in instrument making and similar trades for assembling parts, of 
which screws a large proportion, perhaps 95 per cent., are of brass. 
Considerations affecting the use of screws for other purposes have 
been put before the Committee, especially by Mr. Clements, in the 
case of bicycle and gun screws, and by Mr. Taylor in the case of 
lens screws. These have thrown suggestive light on the question 
before the Committee, and will be closely oonsidered by them if 
reappointed. 

Since the last report the Committee's proposals have attracted 
much attention, but no sets of gauges or tools of the new thread 
have been submitted to them, and so far their recommendation has 
had no practical result. They are informed, however, that one firm 
of manufacturers in England are occupied in producing tools and 


ganges for their own use, and if they succeed in producing them of 


satisfactory accuracy, will submit them to the Committee. 

Mr. O. P. Clements, the author of a paper on screw threads used 
in bicycles, read before the Section at Bradford, has been elected to 
the Committee. 

Mr. W. Taylor, who has taken a leading part in the standardisa- 
tion of the screws of photographic lenses, and has been in com- 
munication with the Committee, has also been elected a member. 

Dr. R. T. Glazebrook has been clected a member of the Com- 


mittee. 
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Correspondence has passed between the Committee and Dr. R. T. 
Glazebrook, the director of the National Physical Laboratory, 
respecting the examination of screw gauges, and the following 
arrangements have been made :— 

The National Physical Laboratory will undertake to examine and 
to report upon gauges of the British Association submitted to them. 

The Committee have applied the grant of £45 made to them at 
Bradford to the purchase of apparatus for the examination of gauges 
by the National Physical Laboratory, and have appointed Mr. C. V. 
Boys, Lieut.-Colonel Crompton, Dr. R. T. Glazebrook, Mr. W. A. 
Price, and Colonel Watkin to be a sub-Committee for the expendi- 
ture of the grant. The Committee are of opinion that the previous 
grant of £45, made in 1900, will be insufficient to purchase the 


necessary apparatus, and recommend their reappointment, with a 
grant of £45. 


THE SHOREDITCH ELECTRICITY 
ACCOUNTS. 


In our leaderette pages to-day brief reference is made to the accounts 
of the combined lighting and destructor undertaking for the last year. 
It appears that out of the loans amounting to £245,818 sanctioned 
since the commencement of the undertaking, the sum of £206,913 
has been borrowed, and £196,911 expended down to the end of the 
last financial year. The revenue account may be summarised in the 


following manner as compared with the results in the previous 
year: 


Generation of Electricity. 190 o 90 
Coal and delivery on works ic . . £10,996 £5,487 
Other fuel (Refuse £6,408 less £3,613) ... 2,795 2,207 
Oil, waste, stores and water »5 pu 385 669 
Wages at generating stations n es 2,091 1,687 
Repairs and maintenance ... es € 3,250 2,018 

Distribution of Electricity. 

Wages of linesmen, fitters and labourers 871 559 
Repairs and renewals of mains - 175 301 
5 5 T » transformers, 

meters, switches, &c., on consumers’ 

premises ... — i stad pii 18 13 
Maintenance of apparatus at distributing 

stations... er - ge "A 479 15 

Other expenses. 

Public lamps es bos 888 e. 41,089 4716 
Rents, rates, and taxes  ... EM As 626 398 
Management expenses E e 1,839 1,300 

Law and Parliamentary charges ... ids 169 — 
Insurance . ves -— ks Sus 205 302 
Wiring and fitting work iss . 1960 3,452 
Other items ... t cO um j — 100 
Total expenditure ... £27,008 £19,284 

INcowF. 

1900-1901. 1899-1900, 
Sale of current us wie bes —. £21,750 £16,771 
Public lighting o E cis 5,743 5,144 

Maintenance and repairs of arclamps ... 1,094 — 
Rents receivable s t - 27 75 
Other items ... : T yes A 50 46 


Wiring and fitting S. gs . 2, 136 3,454 
Sale of lamps and carbons, and discounts 
allowed " bas ea ra 57 


430,862 £25,490 


It will be seen from the summary that by deducting the total 
expenditure of £27,008 from the revenue of £30,862, there remains 
a gross profit of £3,854,as compared with £6,206 in the previous 
financial year. An examination of the debit side of the net 
revenue account shows a total allocation of 48,948, made up as 
follows:— Interest on debt, £5,513; instalments of principal, 
£2,065; payment to reserve fund, £1,000; income-tax, £345; and 
425 written off one account. The credit side discloses a balance of 
£1,600 from the last account, £3,854 as gross profit from the revenue 
account, £50 as interest on money at deposit, £53 transferred from 
the public lighting account, and £125 as the value of stores brought 
into account. These amounts make a total of £5,682, which, when 
set against the £8,948 on the debit side, shows a deficit of £3,266 
for the year. 

It has already been suggested that exceptional circumstances may 
have brought about the unsatisfactory working results for the past 
financial year. In the first place, the comparison given in the 
summary indicates that the cost of coal has been doubled as com- 
pared with the preceding year, although the number of units 
generated advanced from 2,135,191 to 2,982,364 units. Of course, 
the price of coal was much higher during the year than it is at 
present, and this largely accounts for the greater outlay on this 
item in conjunction with the larger number of units generated. It 
seems, however, rather curious that the cost of other fuel," to 
which reference will subsequently be made, should also have risen 
in sympathy with the advance in the price of coal, and that, too, to 
the extent of £588 in the 12 months. Water shows a saving of 


£221, which is doubtless due to the yield from the artesian well; 
whereas repairs of engines and boilers, which only necessitated an 
expense of £194 in 1599, have now involved an outlay of no less 
than £2,478. The wiring and fitting department exhibits a heavy 
decline in the amount of work carried out, the figures being £1,960, 
as against £3,452, and there is no apparent explanation for this 
diminution unless the competition of local firms—one of which has 
strongly protested against this form of municipal trading—has any- 
thing to do with the matter. At any rate, the income from this 
branch disproves the statement that the work has been carried out 
at a loss seeing that a profit of £176 has been earned. On the other 
hand, there has been a considerable increase in the sale of current by 
meter, whilst the charge forpubliclighting has also been advanced and 
a large sum for repairs and maintenance of arc lamps appears on the 
credit side for the first time. The prices for supply were increased all 
round some months ago, but whether this will affect the consumption 
remains to be seen. If it does not the present year's working should 
exhibit more favourable results, especially as the coal contracta 
entered into recently are at much lower prices than those obtaining 
in the year under consideration. 

It is satisfactory to find that on the present occasion there has 
been restored to the abstract of accounts what was omitted in the 
preceding year—namely, a revenue account relating to the refuse 
destructor. The account shows on the expenditure side, the 
payment of £3,420 for wages, and £270 for salaries; repairs and 
maintenance, £735; oil, waste, water, and engineer's stores, £150; 
cartage of clinker, £1,212; rates, taxes, aud insurance, £532; 
establishment charges, £49; and experimental furnace, £7. On the 
other side of the account, the income from the destruction of refuse 
for the dusting and scavenging department is shown to be £2,464, and 
that from trade refuse, £187 ; sale of flue dust, £27 ; and supply of 
steam to the Hoxton baths and washhouses and free library, £935. 
These items make a total of £3,613, and the difference of £2,795 
between this total income and the total expenditure of £6,408 has 
been charged to the electricity works revenue account, as shown in- 
the summary, as the value of the refuse supplied as other fuel" 
to that department. It is unfortunate that the account omits to 
mention the tonnage of refuse destroyed, or the charge per ton made 
to the scavenging department for this work; it probably ranges 
from between 20,000 tons to 25,000 tons, and should not exceed 2s. 
per ton for disposal. In conclusion, it may be mentioned that the 
units sold amounted to 2,257,009, and the number of public arc 
lamps in use to 257, whilst the total maximum supply demauded 


reached 1,340 kw., as compared with 1,050 kw. in the previous 
year. 


THE STATUS OF ENGINEERS. 


A propos of the status of engineers, to which we referred in the 
ELECTRICAL REVIEW of August 10th, 1901, we note that in an article 
on the education of engineers in the pages of Cassiers Magazine, 
Mr. Randolph asks that engineers should be educated com- 
mercially, and writes as though this were the last thing that was 
thought of. While we deplore the want of opportunity afforded to 
young engineers to learn the commercial side of engineering, we 
must say that we have found them constantly striving to attain such 
knowledge. 

The pupilage of an engineer rarely embraces this department. 
The proprietors of works will ask why should they put into the 
hands of their pupils a knowledge of such things as will enable the 
pupil to go into the world and compete with them? Now, assuming 
that these proprietors are carryiug on a sound business, wethink they 
make a mistake. Pupils who pay premiums especially, and others 
also, will go into business and will compete. If they understand. 
pricing, their competition will be fair and reasonable; but if they 
do not understand it, they will probably cut prices, introduce & 
very keen competition, and do more harm to their old teachers than 
if they had been honestly taught their whole business. Nor do 
we thiuk it would be altogether to the disadvautage of a firm 
that they should admit pupils to a full knowledge. Among 
the rising youngsters of to-day there are no doubt some who, did 
their employers but recognise their ability, might provea veritable 
gold mine to them. Young blood is by no means to be despised. 
The lack of it in so many old-established works lies at the bottom of 
their decay. "There is absolutely no reason why an old-established 
business should decay. It often does decay, simply because it goes on 
from father to son and grandson, and each one learns only from his 
predecessor, and learns old and obsolete ways. Pupils come aud go, 
but never a one stops, for there is no encouragement, and so the 
business rots. We know lots of them doing good honest work, but 
at a hopeless cost. , 

Speaking generally, we should say that engineers of any ex- 
perience are better men of business than business men are engineers. 
We have rarely found that an engineer, who is a sound engincer, 
has recommended a certain course of action without taking cog- 
nisance of the business side of the question, and we have known 
business men to become very abusive of enginecrs, because, as they 
said, the engineers would not consider money, where the true facts 
have been that the engineers have sought to expend capital that 
would return itsclf in four or five years, and the business men 
either did not understand the matter, or concealed the lack of ready 
capital. When an engineer is kept in ignorance of financial matters, 
it is his duty to recommend everything to be done in the way of 
improvement that will produce such an economy that, after pro- 
viding the necessary sinking fund, there will be a surplus more 
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than sufficient to pay & good commercial interest. What this 
interest may be is obviously.dependent upon the particular case. 
Where money is scarce and can be turned over to good advantage 
in the business, the economy to be secured by improvements will 
need to be relatively high, but where money is cheap or easily 
borrowed, improvements may be more readily faced. 

In all cases they must afford a good prospect of being continuous 
in effect, as, for example, where steam plant is made condensing or 
where a private water supply takes the place of an extortionate 
London water company. "We are confident that many economies 
are lost because the controlling voice is that of the non-engineer, 
who does not understand the facts, and dare not, or will not, accept 
the risk as it appears to him. 

Perhaps where engineers have gone astray as far as in anything 
is in steam plant, which has been too much rated by its perform- 
ance in indicated horse-power and not by brake horse-power. But 
even here the error of the engineer has been rather one of engineer- 
ing. He has not been fully aware as an engineer of the large 
amount of internal loss in an engine, and has been carried away too 
much perhaps by the cry for having things large enough so that 
they will not fail. A steam engine that fails is, of course, likely to 
set up a far greater loss than it would do by being merely wasteful 
in fuel. Make things strong enough would often be sounder advice, 
for with steam engines one can usually make them turn their grow- 
iug loads if they will only not fracture. 

In manufacturing engineering the losses due to want of system 
are enormous. It is not difficult to turn out good work, but it is 
difliculé to do so at a fair and reasonable cost in the absence of 
system, and the main intention of system should be to turn out work 
as nearly finished as possible from the machine with a minimum 
of hand work. But it costs money to adopt new systems, and it 
demands courage and intelligence to carry these things through. 
We believe that the general principles of business are fairly under- 
stood by engineers. They acquire many in course of their gradual 
progression through the shops, the drawing office, and subsequent 
positions that they may hold, but very few either of our engineers 
or business men seem to realise the importance of systematic 
manufacture. It is understood far better in America in its general 
bearing, but Americans have never been able to divorce themselves 
from their old practice, and continue still to design most things too 
light, and to sacrifice all durability to cheap production. The 
character of American producta is now suffusing the world over as 
the result of the success of the business man over the engineer. The 
business man of America has drawn so tight the purse-strings that 
he has compelled the engineer to resort to all manner of artifice to 
design things that would look well, run well for a brief time, and, 
like the one-hoss shay, go to pieces within reasonable time of date 
of receipted invoice. In the so universal cry for cheapness, let our 
engineers understand how to make things as cheaply as possible, 
but we should regret to see our manufacturing engincers go beyond 
the cheapness that can be secured by method and system, for we are 
confident it will not pay in the long run. The Atbara bridge and 
the more recent one in India referred to by Mr. Randolph in the 

article above referred to, are both examples of a good system of 
getting work through, whilst already one of them has begun to 
demonstrate the vices of that overdone cheapness against which we 
have above entered our protest. 


— — —— - — — 


GAS ENGINE RESEARCH. 


THE second report of the Gas Engine Research Committee, by 
Prof. Burstall, was presented to the Institution of Mechanical 
Engineers at their meeting on October 18th. 

Substantially no serious changes have been made in the plant, 
but a satisfactory ignition by electricity has been applied, con- 
sisting of a spark produced when a low potential circuit containing 
iron is broken. By means of a mica insulated plunger with the 
break well inside the cylinder this has now been secured, the 
plunger being actuated by the exhaust cam and an adjustable 
roller. The igniter has run two years without trouble. Four 
compressions have been used, viz, 55, 71, 93, and 124 Ibs. The 
speed has been kept about 200 revolutions per minute, and the 
brake adjusted to give as close to tbe full power as possible with a 
minimum of missed explosious, in order that the air and gas ratios 
should not be disturbed. Air was measured through a wet meter, 
80 that actual air ratios might be known. The least possible air 
Volume cau be calculated from the gas analysis; also the number of 
volumes of CO. produced and the final volume of products. 

The calculations cannot well be briefly reproduced, but the 
reporter’s conclusions may be. Thus, the highest mean calculated 
temperature of 2,000° C. is given by the reporter as probable. But 
e considers the core of gas in the cylinder may be even hotter than 
this. Now most authorities have set down the maximum limit as 
1,600° C., a limit considered too low by the reporter. It is satis- 
factory to find that at last there is consideration given to the ques- 
tion of the increase of specific heat with temperature when finding 
changes in internal energy. The burning mixture consists of 
nitrogen, carbonic acid, oxygen, and water vapour. The author has 
adopted the values of specific heat as given by MM. Mallard and 
Le Chatelier. 

These authorities have given the values at constant volume and 
temperature t— 

CO, = 01477 + 0:000176 ¢ 
H,O = 03211 + 0:000219 ¢ 
N = 0170 + 00000872 ¢ 
O = 01488 + 0:0000763 t 


These figures are from the only experiments available at gas 
engine temperatures. The value of the specitic heat for different 
air ratios corresponding with a percentage of CO,, varying from 9°32 
to 4'59, is from 1834 + ‘000112 T to 1745 + 000099 T, the air to 
gas ratio being from 6°70 to 13°51. 

There are useful and interesting tables of these and other figures. 
No English work on gas engines realises or recognises the variation 
of specific heat of gases at high temperatures. Indeed, the subject 
has been worse than neglected. It has been concealed behind an 
assumption of dissociation and delayed combustion that has been 
carried to an altogether unjustifiable limit; for have not the facts 
as to variation of specific heat been sufficiently known to have 
at least demanded attention? On this hypothesis the author 
finds that the heat is lost to the cylinder walls in almost 
all cases during expansion, and the apparent after-burning effects 
are really due to the decrease of specific heat as temperature falls 
by expansion and radiation. Adiabatic curves for both assumptions 
are shown on one indicator diagram. The experiments point to 
maximum economy being nearly adiabatic, and to after-burning 
being detrimental, as would be supposed. Very high compression is 
not advocated, and it is particularly noticed that gas engines only 
utilise about one-third of their total temperature range, as compared 
with steam engines that utilise three-fourths their range. The heat 
value of hydrogen is recommended to be taken on the basis of all 
steam being rejected as steam with its load of latent heat, and not 
on the usual calorimeter result. : 

The author hardly advises the use of the entropy diagram, 
owing to the labour involved being beyond the results secured. A 
special experiment was made to determine the heat lost to the 
jacket. ‘This, of course, is made up of the heat shown in the water 
aud the loss by radiation from the outer jacket surface. This out- 
side radiation was quite considerable. 

No trace of carbonic oxide could be detected in the exhaust, 
though as little as % of 1 per cent. would have been detected if 
there had been any. This points to combustion being perfect. 

One of the principal objects of rescarch was the determination 
of temperature at all points of the Otto cycle by means of direct 
measurement. The method employed was that of the electrical re- 
sistance thermometer of Prof. H. L. Callender, F.R.S., by which 
temperatures can be measured with great precision. 

The thermometer employed was a piece of solid drawn steel tube 
lin. diameter, 18 in. long, and , in. thick. It contained four 
platinum wires passing through holes ina slate block closing one 
end of the tube, and passing out through a wooden block at the other 
end. The wires projeeted into the clearance space of the cylinder, 
and the temperatures near the wall of the cylinder showed as much 
as 200° C. below the central temperatures. 

In the first position with the wire level with the cylinder wall 
the temperature was 977^ C. at j',ths of the stroke and 714° C. at 
ths stroke. | 

In the second test, projecting 4 in., the temperatures were 
1,100? C. and 765° C. 

The appendices contein tables of coal gas analysis and calori- 
metric values and of the results of the trial runs. Maximum 
temperatures up to 1,751" C. are shown, with exhaust temperatures 
of 1,097“ C. down to as low as 737° C., and compression tempera- 
tures of 318° C., the trials numbering eight, with air ratios from 
about 6 to 12. 

In a second series of trials a maximum temperature of 1,948? C. 
was secured, with ratios of air 5'4 to 10°5. 

Four series of trials in all are fully tabulated, and the figures are 
full of interest, showing the variation of mechanical efficiency for 
different compressions. 

The maximum compression gave the maximum r.H.P., with rather 
less mechanical efliciency than a compression of half the amount, 
but the gas per B.H.P. was considerably reduced. ! 

The publication of these results should place the theory of the 
gas engine for the first time upon a sound basis, as it will serve to 
eliminate much of the cloudiness that has enveloped the gas engine. 
The specific heat variation now first recognised as pertaining to gas 
engine research should greatly assist to clear all future discussions 
on the question. It is unfortunate that it bas not been found pos- 
sible to employ the resistance thermometer on a fully working 
engine, all attempts to do so resulted in fusing of the wires before 
sufficient readings could be taken. Temperatures therefore had to be 
taken on an engine running light, or with about one-sixth of possible 
explosions. Further, the wire only follows the gas temperature 
through the expansion at speeds of about 120 revolutions per 
minute. The measuring wire is only 0 0025 in. to 06015 in. 
diameter. Generally very good agreement is found between 
results shown by the resistance method aud those arrived at by 
calculation from the volumes and pressures. 

By knowing the volume of air drawn into the cylinder, the tem- 
perature of the suction stroke can be calculated. Indeed, a full 
knowledge of all volumes admitted to the cylinder is important, 
and we believe this is the first time they have been actually 
measured. We regret we cannot publish the paper in full, and it 
would lose too much to suppress the tabular matter. 


Llandore (South Wales).—Messrs. Handley & Shanks, 
of Birmingham, have secured the British Mannesmann Tube Com- 

y's contract in connection with their extensions at Llandore, 
South Wales, including Jandus arc lamps and incandescent lamps. 


‘ 
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THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


MODERN COMMUTATING DYNAMO MACHINERY. 


(Abstract of Paper read before Section IX. by H. M. HOBART, 
M. I. E. E.) j 


(Continued from page 650.) 
IN connection with some investigations which Mr. Parshall and 
the writer are making in the subject of Alternating Current 
Design," some tests were made for the purpose of delermining the 


Fig. 9. Fic. 11. 
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Fia. 10. Fic. 12. 


decrease in the inductance, accomplished by the sub-division of a 
given number of turns in many slots. Some of the results have 
considerable bearing upon this question of the reactance voltage in 
commutating dynamos. 

Five sets of punchings were prepared with different numbers of 
slots corresponding to 1, 2, 3, 4, and 6 slots per pole-piece. The 
ratio of width to depth was the same for all five models. 

The punchings were cut from annealed transformer iron about 
0:38 mm. thick and built up toa depth of 63 mm. Each lamination 
was japanned on one side only, corresponding to some 10 per cent, 
of the total depth. The laminations were held together by end 


feactance in ohms C (00 cel 


A. nr of coils per set. 


Fid. 14. 


plates of manganese steel 64 mm. thick, bolted together by means 
of insulated brass bolts. The coils were wound on formers, taped 
up and forced into the slots. The wire used was No. 14 S. W. G. 
(2:04 mm. bare diameter) and 144 turns were wound on each set, the 
total turns being evenly distributed among the slots. Photographs 
of the five sets are shown in figs. 9, 10, 11, 12 and 13. 

The data contained in Table XV. relate to these five models. 


nn 


TABLE XV. 
‘Measured | Corres. 
Bize of slot Ner Numer Turns per Total | resistance length 
in mm. slots. coils. coil. turns. rs at of turris 
(cms). 
"———ÓM— — — — REG 122 — 
96:8 x 24˙2 2 1 144 | 144 83 43 
96:2 x 172 4 2 72 144 31 41 
914 x 140| 6 3 48 | 144 20 88 
184 x 121 8 4 36 144 31 41 
160 x 99, 12 6 24 | 144 31 41 


The magnetomotive. force of the free length” would not affect 
the results by more than some 10 to 23 per cent. at the most. 
In the curves of fig. 14 are given the results obtained for these 
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models when measured without any pole-pieces, which corresponds 
to the condition of mininium inductance. It is interesting to 
observe that, for the six-coil model, the reactance is still 45 per cent. 
of the uni-coil model, and these two models represent very extreme 
cases. 

In fact, while the two cases sketched in fig. 15 represent 
diagrammatically the cases of models 1 and 5; the most extreme 
cases which would be met with in practice in continuous current 
dynamos—as relates to coils simultaneously commutated—would 
not vary from one another so much as the two depicted in fig. 16. 

The writer has gone into this matter at length, because it has 
considerable bearing upon his contention that one is justified in 
taking a representative value as he has done, say four lines per 
ampere-turn per centimetre of embedded length, in instituting 

comparisons of the reactance voltage of 
various machines. 

If one analyses the results of the curve 
of fig. 14, changing the values into C.G.S. 
lines per centimetre of embedded length 
and neglecting the free length, one obtains 
the results given in the curve of fig. 17. 

For the purpose of studying the extent of 
the influence of the shape of the slot, the 
writer had built a series of models of the 
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dimensions and with the windings shown in fig. 18. The inductance 


tests made upon these five models give the resulte set forth in 
Table XVI. 


TABLE XVI. 
! | 4. | B o . 
| Widtl Dept . Induct 
TEC | wisn ARE Ct 
Model. milli- | (milli- depth. Observed | correspond |ampere-turn 
metres). | metres). ' inductance | to more nor- | correspond- 
| (henrys). mal wave | ing to 
| form column B. 
| (henrys) , 
e |. tos 
Ls] s — — 000280 000243 | 169 
II. 20 15 1:33 000365 000317 220 
I. 15 | 20 | -75 | 000400 | 000047 | 242 
IV. 10 43 23 000495 000430 | 299 
Vit 5 60 | ‘083 | -000805 | 000700 485 


MORE RAM | 
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In fig. 19, the inductance of Model I., corresponding to the case 
of a smooth-core winding, is taken as 1'0, and the relative values 


Fia. 16. 


for the other models are plotted in terms of the ratio of the rin 
to the depth of the slot. From the curve it is seen that considere 
changes in the slot proportions are necessary to even slightly AP 
the inductance of the winding. Furthermore, the shape of the slo 
would in actual machines, be even less influential. h 
If for the models of fig. 18 we estimate the inductance oh : 
“ free length ” at 0'8 lines per centimetre, then for the on A 
length," working from column O of Table XVI., the results set E 
in Table XVII. are obtained for the inductance per centimetre 
" embedded length.” 


TaBLE XVII. 

_ Model. La ombedded length." 
II. -— me T" 2:8 
III. E "T" 3:2 
IV. me Fas e 4'2 
V. os 23 A 75 


f 


It must not be forgotten, in considering these results, that very 


extreme cases were examined. 


Fira. 17. 


Some tests were made with a coil, of which the inductance was 
measured, first with the coil at the bottom of the slot, and then in 
positions successively higher and higher, until finally the coil was 


Depth of iron Laminations οο «7% mnsutabion between Laminati 
Of urn wer all , 134 CIS. ; ie: 
a 79 . 
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entirely removed from the armature. The results are shown in the 
curve of fig. 20, 
We may analyse this case as follows :— 


Lines pa ampere for free 
length ” T oa ‘bh 
Lines per ampere for em- 
bedded length ” ids 


= 170 x 8 X 6 815 
61x 4 x 6 = 1,540 


— b 


Total flux (C. G. S. lines) ... . = 2,355 


Estimated inductance 2,355 x 6 x 10-8 .. = 00014 henrys. 
Observed inductance with a coil 40 mm. x 
10 mm. in one slot with abnormal wave-form 


supplied cc , 2228s m .. -'00022 „ 
Corrected 15 per cent. for more normal wave- 
forn TT eee "T n) li L] = 00019 IL 


Had the coil been rather spread out, say part in one slot and part 
in the adjoining slot this representing a more average practical 
condition—this 36 per cent. excess of the corrected observed result 
over the estimated result, would "have been decreased. 
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In the preceding test, the “embedded length was only 27 per 
cent. of the mean length per turn. This tended to obscure the 
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influence of the depth in the slot of the “embedded length.” 
Another test was made upon a 5-turn coil of which the mean length 


electrio fuses or explosive charge holders.“ H. TIRMANN 
October 7th. (Complete.) | 


of turn = 105 cms.; “free length" per turn = 56 cms.; "em- 
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bedded length” per turn = 49 cms., the embedded length” thus 
ee the high proportion of 47 per cent. of the mean length 
per turn. 

Measurements were made in four positions of the coil :— 


1. Coil at the very bottom of the slots, 

2. Top of coil just level with top of slat. 

3. Bottom n ” " 

4. Coil free in air. 
The coil was 20 mm. high x 10 mm. wide. 
The slot was 41 mm. high x 10 mm. wide. | 
The three first positions are shown in fig. 21 and the results are 

given in the curve of fig. 22. | 


(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tnoxrsox & Co., Electrical Patent 
Agents, 823, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


19,982. “New or improved means of interconnection or disconnection 
between a number of circuits for the distribution of electric energy.” W. J 
Howarp. October 7th. . ] ire 

19,989. An alternative system of tubes with soldered connections for gas or 
eleotric cables.” D: Purves & Co. October 7th. © 

19,978. “Improvements in brushes for dynamos and the like," J. MATTHEWS 


and W. Davies. October 7th. 


' 19,990. ‘Improvements in electric arc lamps.” C. M. SHAFER and J » VOYE, 


sen. October 7th. (Complete.) 


20,019. ‘Improvements in or relating to machines for the manufacture of 
d TIRMANN. 


F 
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20,08 9. Improvements relating to printing telegraphs.” E. MALCOTTI. 


October 8th. 


20,098. Automatic synchroniser for coupling alternating current electric 
machines." J. PEARsON and J. F. WiLLIAMSON. October 8th. (Complete.) 


20,106. “Improvements in and relating to combination plough switches and 
wheel switches for electric tramways on the slot conduit system.” W. A. 
HEINDLE. October 8th. | 


20,175. “Improvements in apparatus for transforming electric currents.“ 


R. O. T. Evans. October 9th. 


20, 18. Improvements in the process of covering electric conductors or 


wires with insulating material and in apparatus thorefor.“ G. E. HEVI- DIA. 
October 9th. 


20,216. ‘Improvements in electrical cut-outs or fuses.’ H. W. Cox. 
October 10th. 


20,948. apr iie in electric ‘measuring instruments.” A. R. 
Haxoumorr. October 10th. 


20,258. “Improvements in electrical measuring instruments.“ E. REINIGER 
and H. Lion. October 10th. (Complete.) 


20,294. “Improvements in track construction of conduit electric railways.” 
W. CBAPMAN, October 10th. 


20,804. “Improvements in plural fuse cut-outs for electric circuits." J. 
FELSENSTEIN. October llth. (Complete.) 


20,884. “Variable pressure electric current transformer." C. J. Ritzer. 
October 11th. (Date applied for under Patents, &c., Act, 1889, Section 103, 
March Uth, 1901, being date of application in United States.) (Complete.) 

20,406. Improvements in trolley heads for electrically-propelled vehicles.” 
E. Y. WALSRH and J. Leran. October 12th. 


20,455. Improvements in electric signalling device for railways.” R. ELs. 
October 12th. (Complete.) 


20,462. “Improvements in electro-magnetic clutches.” H. A, EARLE. 
October 12th. 

20,478. * Improvements in the manufacture of insulated or covered wires, 
and in machines therefor, and for like purposes." C. MARTIN. October 12th. 


20,476. Improvements in or pertaining to electric incandescence lamps.“ 
W. J. PHELPS, October 12th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Bpecificationg may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 


1899. 


26,407. ''improvemonts in helders fer electric incandescent lamps.” J. P. 
Phibbs. Dated cember 22nd, 1899. Relatesito holders for incandescent 
lamps. A bayonet-capped lamp is held by the ordinary pins and slots, and by 
pressure of spring tongues, in a socket which slides longitudinally on & grooved 
insulating body to enable the lamp to be placed in or out of contact with two 
terminals fixed in the body. The socket has oblique projections or slots in 
engagement with corresponding parts of a cylindrical case, which is held 
between a shoulder and a split ring on the body, so that it can be turned 
thereon, to raise or lower the socket. The split ring is secured by a nut screwed 
on it. A spring in the case assists downward movement of the socket, to 
quicken the break of the contact. The insulating body may ‘be in one piece, 
made with an axial hole to pass the conductors, a transverse opening to receive 
& supporting knot thereon, and a central partition to separate the contact 
pieces; or the upper part of the body may be of metal, with two extensions 
fitting in recesses in an insulating portion. The body may be screwed into a 
coupling nut on tbe end of & supporting bracket, this nut supporting the case 
also. The case may be made with 4 lining tube, in which the oblique slots are 


provided, the outside being provided with an ordinary shade-carrying shoulder, 
screw, and nut. 6 claims. 


26,417. “improvements ln and relating to electro-magnets.” I.. J. Delaveau. 
Dated December 22nd, 1899. Relates to a sheathed electro-magnet, provided 
with a movable armature or core having along play. The sheath or casing is 
made in one; or more pieces, and has a circular opening at each end. Within 
it is supported) the bobbin or reel wound with insulated wire. The armature or 
core consists of & hollow cylinder, or a solid shaft of soft iron, provided &t one 
or both ends with a series of discs or washers, which may either be formed in 
one with the core, or attached thereto by meuns of a stud or screwed rod. The 
severaldises or washers may be of varying shape in cross-section; they may also 


be made of varying diameter, and may be disposed at different distances apart. 
8 claims. 


26,421. ‘improvements in alternating current generators." B. d. Lamme, 
Dated December 22hd, 1 Relates to alternating current dynamos 
armatures :—-To facilitate the insertion of the armature coils, the slots for 
receiving each group of coils are made parallel to each other instead of radial. 
In the case of wire-wound ooils, the several coils constituting a group are 
separately wound and inserted into their respective slots, and are afterwards 
connected together. Inthe case of a strap winding, each coil for cach group 
corresponding to a pole is bent or coiled into the required shape for insertion 
into the slots and suitably insulated. 1 claim. 


26,422. "improvements in s s of electrioalidistribation and olroult-breakers 
for use therein." L. B. Stiliwell, Dated December 22nd, 1899. In systems of 
distribution in which the energy is transmitled to sub-stations and then distri- 
buted, cut-outs are employed which are controlled by a time mechanism so that 
the main circuits may not be opened should a short-circuit occur on one of the 
branches. In one form of circuit-breaker the main has in it the primary of a 
transformer. Incircuit with the secondary is an electro-magnet and the electro- 
magnet of the circuit-breaker. The armature of the magnet is connected to a 

awl acting as & stop to the time mechanism, which tends to drive an insu- 
lating disc fitted with a contact- strip. A brush rubs on this conducting strip, 
and so short-circuits the magnet of the circuit-breaker. Should an excessive 
current flow through the first magnet, the clock mechanism is freed, ard 
after a predetermined tlme the insulating portion of the disc comes in contact 
with the brush and the magnet of the circuit-breaker is energised. Circuit- 
breakers having different time elements are fitted in different parts of the system. 
8 claims. 


25,438. A new or improved olestrical apparatus for antomatio signalling." 
r. Cadet, Peronne, and C. Chevaliler. Dated December 22nd, 1899 LO oL 
electric contact maker applicable for automatic signalling in connection with 
targets, for indicating the opening of doors, carriage gates, &c., and for other 
similar purposes. 8 claims. 


26,448. “ rg chier in and oomaeoted. with oleotrio raliway motors.” 
British Thomson-Houston Company. (EK. D. Priest.) Dated December 22nd, 1899. 
Relates to electrie railway motors and to the manner of mounting them on the 
motor vehicle. The motora are each mounted on a separate axle, and the axle 
and its motor form a single structure, which is free to move in its support indc- 
pendently of the truck frame. 16 claims. 


26,446. improvements in the controllers of electric motors." British Thomson: 
Houston Company. (F. E. Case.) Dated December 22nd, 1899. Relates to safety 
devices connected with the controllers of electric motors for railway and otter 
vehicles. Should the attendant's hand leave, even momentarily, a button, a 
spring lever is drawn out of a slot in a sleeve which is then rotated by a spring, 
aud a pin on a cam attached to the sleeve engages a pawl, which releases an 
arm atiowing the spring to draw the bridge from the contacts. The device is 
reset by turning the controller, and this causes the projection to engage the 
toc, and the pin clears the pawl, which then engages the arm. An excessive 


current passing through the series coil attracts its armature and pawl and 


releases the arm. 8 claima. 


26,449. “improvements in means for oontroiliag electric meters.” British 
Thomeon-Houston Company. (A. d. Davis and W. B. Potter.) Dated December 
22nd, 1899. In starting and regulating electric motors, a source of counter- 
electromotive force is substituted for the whole or greater part of the resistance 
usually employed. This device may consist of another electric motor, pre- 
ferably connected with an air compressor in order to store the mechanical 
energy produced by it. 12 claims. 


26,460. ‘improvements in systems of electric train control.” British Thomson- 
Houston Company. (W. P. Potter. Dated December 22nd, 1899. Relates to 
systems of electric train control from a single point direct oralternating currents 
of single or polyphase type being used. 18claims. 


26,481. “Improvements in electric switches.” British Themeon-Honsten Com- 


eleotr 
pany. (E. Oxley). Dated December 22nd, 1899. Arcing is prevented by break 


e circuit at the surface of a liquid conductor or electrolyte having 9 
resistance. 9 claims. 


26,462. “ 8 la means for cooling electric and other brakee.““ 
British Thomeon-Houston Company. A. Ekestrom. Dated December 22nd, 1899. 
Relates to means for cooling brakes, paene y electrio brakes, on railway 
vehicles. Cooling fluid such as air, oil or water supplied from a pump or 


. reservoir is led by pipes along the train and circulated through the shoes when 


required. 7 claims. 


26,463. “Improvements in aHentatiag electric current motor systems." 
Britieh Thomson-Houston Company. (A. d. Davis.) Dated December 22nd,. 1899. 
Relates to alternating current motor systems, particularly those of the tandem 
and tandem-multiple types, the object being to enable the motors to be started 
with full torque and to run efficiently at various speeds when supplied from a 
source of single-phase currents. 20 claims. 


26,464. ''Improvemente in electrio alarms." M. Wessher and P. Wellenha 
Dies December 28rd, 1899. Relates to electric time-alarms for use in hotels, 
. 5 claims. 


26,491. ''improvements in aconmulator batteries." P. Marino. Dated Decem- 
ber darà, 1899. The positive plates consist of a thin plate of lead coated with 
lead oxide and provided on each side with frames of ebonite or the like. The 
negative plates are of similar con*truction, but aluminium or other metal ma 

be used instead of lead, and the plates are coated with spongy lead. The posi- 
tive and negative p'ates arc arranged alternately in a horizontal manner and 
separated by flat pieces of peat or lignite, which have been washed, dried, and 
successively treated in baths containing, firstly, water strongly acidulated with 
sulphuric acid; and secondly, alcohol or benzine. The plates thus arranged 
are tied together in bundles. All the plates and partitions have holes in them 
which become coincident when the plates, &c., are placed together, and in these 
holes are placed vertical tubes, having opening through their walls, These 


lee facilitate the circulation of the electrolyte and the esoape of gases, 1 
claim. 


86,809. ''improvements in methods or means of Insulating electric wires.” B. d. 
Hodges, H. Smith and W. A. A. Burrows. Dated December 23rd, 1899. Condudtors 


or fuses are held together by means of interlacing threads embracing two or 
more ingulated wires. 1 claim. . 


85,576. “improvements in resistance switches and antematio out-outs for start: 
Ing, regulating aud protecting electric motors and thoir oironits." Verttys, Limited, 
aud L. J. Steele. Dated December 27th, 1899. Relates to starting and regulating 
switch for motors, fitted with & magnetic releasing arrangement so &s to cut-out 
the motor in case of overload or failure of the current. 5 claims. 


26,691. ''improvements in apparatus for wireless telegraphy.” I. Guarial. 
Dated December 27th, 1899. (Dated applied for under Sec. 108 of Patents, &o., 
Act, 1883, May 27th.) The apparatus for a system of wireless telegraphy 
is arranged at any station so that such station can do any of the follow- 


ing: receive, transmit, transmit and register, repeat or translate, repeat 


and register. The sensitive portions are shown enclosed in a metal case 
provided with perforations to allow of exterior connections. The aerial 
conductor is connected through the armature of an electro-magnet to the 
coherer. The magnet is in parallel with the primary of the induction coil, so 
as to cut the coherer at the moment of translation or transmission. The coherer 
local eircuit includes an indicating galvanometer and a relay. The receiver 
and transmitting key are arranged outside the box, and are provided with a plug 


switch by which the local circuits can be changed to suit the operation to be 
performed. 18 claims. l 


26,621. “improvements in electric light switches." A. P. Lundherg and . C. 
Lundberg. Dated December 28th, 1899. Relates to two-way and like switches 


particularly adapted for electric lighting controlled from two points, such as in 
staircase, &c., lighting. 8 claims. - 


26,022. ''impreved method of fitting the covers of electric light fitt to thelr 
hase parts.” A.P. Landherg and G. C. Lundberg. Dated December With, 1899. 


Relates to means for fixing the covers of switches, couplings, &c., to their bases. 
4 claims. 


26,628. ''imprevements in electric fishing apparatus." i. W. J. Lindbohm. Dated 
December 28th, 1899. Relates to a rod fitted with an induction coil by means 
of which a current can be sent through a hooked fish to stun it. 1 claim, 


26,641. ‘‘improvemonts in clectro-mechanioal acoumalators.” M. W. Sohlomanà 
and A. de Castre. Dated December 28th, 1899. Relates to apparatus for accu · 
mulating or storing up energy by the relatively prolonged operation of a com- 
paratively small motor or source of power, preparatory to the utilisation of the 
Stored energy for& brief period in & motor of greater power to perform work 
which the smaller motor is incapable of performing directly, e.g., starting 
vehicles, torpedoes, and rolling machinery. " claims. 


26,681. “improvements in and somaeoted with electro-dynamometers.” V. I. 
Foony. (Aligemeine Electrioitats Gesellschaft.) Dated December 29th, 1899. An 
electro-dynamometer for use with alternating current consists of coils fixed in 
a space within a horizontally-laminated iron blcck and enclosing a movab:e 
coil cariied by a vertical axle, which also carries a pointer and a metal plate 
within the fields of permanent magnets to damp its movements. The outer 
portions of the magnetic circuit of the fixed coils thus lie in the iron block, and 
do not affect the permanent magnets. 1 claim. 


26,701. ‘‘ Au improved controlling apparatus for electric motors." J. A. Steven 


and W. R. Haigh. Dated December 30th, 1899. Relates to apparatus for starting 
and stopping a motor gradually, resistances being out out or into the circuit 
automatically. In starting the lever is caused to make contact with the first of 
the resistances of the rheostat, the motor then starting rotates the governor 
moving the sliding fulcrum of a lever so that the resistances are cut out as the 
speed of the motor increases. To stop the motor the lever is set on the last 


resistance, and in slowing up the resistances are cut in until the circuit is 
finally broken. 1 claim. 


25.721. ''improvements in plates for storago batteries." A. Pallavisinl, Dated 
December 80th, 1899. A support for the active material consists of a grid which 
is cast in one with side pieces, which are afterwards bent over so as to hold the 
active material in place. A number of projecting fingers or ribs crossing each 
other are also cast in one with the grid, 2 claims. 


26,740. ''improvements In current collectors for olectrisa! machines.” B. G. 
Lamme. Dated December 89th, 1899. (Date applied tor under Sec. 103 of 
Patents, &o., Act, 1883, June 6th.) Collecting rings applicable to alternators, 
motors, or rotary transformers, are constructed to avoid heating of' their insu- 
lation. Each ring is a rim carried by spokes on a hub, which may itself consist 
of two concentric parts connected by short spokes. The hubs are clamped 
between a collar and a nut on a metal sleeve with intervening insulatiog rings 
and sleeve. Connections are made with the rings by rods screwed into the 
hubs, and insulated from other hubs through which they pass. 8 claims. 


26,746. “improvements ia alternating "enrront electric motors.” 
Thomson-Mowston Company. (C. P. Stelametz) Dated December 80th, 1899. 
Energy meters of any kind used for alternating currents are arranged so thet 
they indicate or register definite proportions of the wattless current supplied 
in addition to the actual power or work done if the current is lagging, bus in 
reduction thereof, if the current is leading. 15 claims. ` 
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No. 1,249. 


THE LATEST ELECTRICAL MARVELS. 


In the daily newspapers during the past week we have 
noticed several references to some electrical demonstrations 
at Hughenden, which have been described as the latest elec- 
trical marvels, These papers have generally contented them- 
selves with recording what they saw or heard, but a corre- 
spondent of the Spectator, who signs himself “ X.,“ gives us 
an opportunity of learning something of the principles 
governing these latest marvels. “ Having been present," he 
says, “at the experiments conducted by Messrs. Armstrong 
and Orling in the transmission of electrical energy without 
wires, I shall attempt, with your leave, to present a few 
reflections on them. The results of the experiments you 
already know, and I shall not offer you an unnecessary 
catalogue of them." “ X.'s" reflections, like X rays, reveal 
much that was hitherto hidden. The results being already 
“known,” and the “catalogue” of experiments “ unneces- 
sary,” we are able to give our undivided attention to the 
“reflections.” We gather that whereas the Marconi 
system works through the air, the ‘Armorl’ system, as it 
is called, sends its radiations most frequently through the 
ground or through the water.” It is to be regretted that 
we are not informed as to the medium selected on those 
infrequent occasions when land or water are despised. But 
this is not strictly material. As * X." understands it, the 
* Armorl" system professes to have two advantages over 
the Marconi system; it is better for land use, and it pro- 
vides for a secrecy as yet not secured in practice by Marconi 
messages, *open as they are to all the world and his re- 
ceiver." The reasons for these advantages are perfectly 
obviousto * X." The Marconi rays which pass intact over the 
sea seem to lose a great percentage of their strength when 
travelling over woods and towns. You might suppose, gays 
4 X.,“ that the (Armorl) electrical radiations, when once 
they had come in contact with the earth, would disperse in 

all directions, and be lost for all practical purposes. 
„Nothing of the sort appears to happen." In fact, the 
inventor believes that **they arrive at their destination as 


f strong as wlien they started; if they lose something, they 


also gain something, being reinforced in some way, as yet 
insufficiently explained, from the natural electricity of the 
earth." We do not understand why the explanation should 
be insufficient, but we are bound to take “ X.’s” word for 


it, since, from the absence of any explanation at all, we 


are unable to judge of its sufficiency or otherwise. 

Nor is there any special need. Be the explanation what 
it may," says X.,“ „the fact is that the Armorl“ 
system is now achieving, with low voltages, results formerly 
attained by M. Tesla only with extremely high voltages.” 
After all, the essential thing is the fact, and the explanation 
may very well wait. There is much in the letter thus far 
that needs some technical knowledge for its due appreciation. 
There has been lacking that application of analogy which 
helps to make mysteries understanded of the multitude. 
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But the analogy is forthcoming. “If Mr. Armstrong may 
be believed, an Armorl' message, in the freedom of its 
passage, is to an overland Marconi message as & train in the 
‘Twopenny Tube’ is to an omnibus working its way along 
Oxford Street on a crowded day." There are limitations to 
the permissible use of the subjunctive, and although it is 
true an editor disclaims responsibility for the opinions of 
his correspondents, it surprises us that so responsible and so 
venerable a paper as the Spectator should permit the use of 
such a phrase: Jf Mr. Armstrong may be believed," seems 


to us language which Mr. Armstrong may be justified in 
resenting. 


The true inwardaess of the Armorl system is sympathetic 
l vibration. You know the way in which, when you make 
a particular sound in a room, a sympathetic ring some- 
times comes from a glass globe. Well, the equivalent 
of this sympathy in the pitch or tone of sounds 
exists among electrical ‘radiations. There are 40,000 
of these electrical pitches or tones. Mr. Orling, 
excellent master of the electrical circus ring, provides that 
all the tones shall move in their proper places without getting 
in one another's way." Not content with inferentially sug- 
gesting doubts of Mr. Armstrong’s veracity, * X” has the 
audacity to describe his partner, Mr. Orling, as an “ excellent 
master of the electrical circus ring.” Mr. Orling, as a serious 
investigator of natural laws and intent upon their practical 
application, seems to us to have an equal right with Mr. 
Armstrong to resent * X.'s" language. Any man who has 
taken a census of electrical harmonic vibrations and recorded 
them to the odd or even thousand, should not be described 
as the master of a circus ring, The record alone is an 
achievement, but when the same master provides that the 
tones shall move in their proper placeg without getting in 
one another's way, a result is attained which is so practically 
advantageous as to be entitled to more dignified analogy. 
The advantage of the discovery is obvious to * X.“ He 
does not pretend that the Armstrong-Orling inventions are 
yet in a practical working state. 
“t fledgling " discoveries. 
mortality. 


He is no enthusiast about 
He knows their high rate of 
But no man who heard, as he did, the articulate 
human voice rise through a long spike, devoid of wires, which 
had been thrust into the ground, can doubt that here we 
have the beginnings of an important change. He thinks that 
“ Some day men and women will carry a wireless telephone 
as commonly as to-day we carry a card case or a camera. 
We shall switch ourselves on to the underground radiations 
through the medium of our walking sticks or our boots. We 
shall then tune up our receiver to tone number 39, 451, or 
whatever may be the lawfully registered wireless tele- 
phone number of him to whom we would speak.” We 
trust that the inventors will contrive so that it may 
not be essential for both men and women to carry walking 
sticks. We have a preference for the boot method. For 
the present, at any rate, boots are common to both sexes. 
Boots have the additional advantage in this climate of being 
better electrical conductors than walking sticks for at least a 
large portion of the year. X.“ should have stated, how- 
ever, that “ rubbers” or * goloshes must be abandoned by 
the wireless telephonist that is to be. After all, there is 
nothing like leather. 
Whilst * X." recognises that the telephonic side of the 
invention may be the most, remarkable, the wireless control 


of moving bodies is likely to be the more immediately useful 


* to the nation.“ But it must not be thought that the 
control of a torpedo in this way is a new thing.” X.“ 
cites previous instances, and actually says that “ there must 
be other cases outside my knowledge," which is evidence 
enough that ** X." is one of those broad-minded individuals 
who do not claim to know everything. Under these circum- 


stances, we have less hesitation in asking if “ X." ever heard 


of previous instances of telephoning without wires? But 
after all, what are those simple ** anticipations " of the latest 
marvels? They must not for one moment be allowed to 
detract from the importance of the work of Messrs. Arm- 
Strong and Orling. T 

We owe some apologies to our readers for not being able 
to put before them details of this important work. Anxious 
as we are to record * latest marvels;" we are unable to do so 
in this instance. We hasten to say that the fault is not 
ours. We have not had the opportunity. It was to 
Hughenden that Lord Beaconsfield retired to cultivate prim- 
roses. It was to Hughenden that * X." and press repre- 
sentatives repaired to ** hear the articulate human voice rise 
through a long spike." We trust that the interests of the 
electrical profession may yet be considered of sufficient 
importance to submit these unparalleled discoveries to our 
investigation. We should be glad of an opportunity of 
visiting a town hallowed with memories of the past and 
destined to be the birthplace of inventions fraught with such 
importance—in the future. We should especially like to 
see the performances in those electrical Circus rings. Who 
is there with soul so dead as not to derive. enjoyment from 
a circus ? What youthful memories are awakened by the 
name! Yet look down the not “unnecessary catalogue” in 
memory's list. Recall the personnel. Who is the im- 
mortal? The ring-master was gorgeous and imposing. 
Perhaps he was skilful, but we knew it not, His impres- 
sion has faded. All that is indelible is the clown! 


WIRELESS telegraphy has evidently not 
yet reached finality. We read recently in 
the daily press that Marconi had succeeded in sending 
messages over a distance of 350 miles. We understand that 
this is a fact, and, moreover, that it by no means represents 
the limit attainable by Marconi with his latest apparatus, 
since he has offered to give a demonstration to the Admiralty 
of wireless telegraphy over a distance of 500 miles, At this 
rate of progress wireless telegraphy will soon become a 
dangerous rival to submarine cables. If, however, wireless 
telegraphy should become at all common, the difficulty of 


Wireless 
Telegraphy. 


sending non-interfering messages will become increasingly 


great. The syntonic apparatus devised by Marconi may 
work perfectly if not interfered with, but there is no safe- 
guard against the messages being tapped by means of à 
receiver of adjustable pitch. When the syntonic system is 
used for naval or military purposes, the danger is that elec- 
tric disturbances of varying pitch will be created by the 
enemy so as to render all wireless telegraphy impossible. 
The possibility and a means of upsetting the enemies’ tele- 
grams has been pointed out to us by a correspondent from 
South Africa; but he has been anticipated in his idea by 
the experimenters at the United States Weather Bureau 
(ELECTRICAL Review, Vol. 49, p. 174). It is a remarkable 
fact that the range of wireless telegraphy at sea has always 
been much greater than in mountainous country. This is 
illustrated by the unsuccessful attempts which were made 
last year to establish a connection by wireless telegraphy 
between the Meteorological Observatory on the Zugspitze, 
the highest summit in Germany, and the Postal Station at 
Eibsee, at its base, the difference in altitude between the 
two points being only 2,000 metres. The Allgemeine 
Elektricitäts Gesellschaft have, however, now succeeded in 
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overcoming the difficulties by an installation of the Slaby- 
Arco system. The failure of the Marconi system among the 
kopjes in South Africa was probably due to the same causes 
as those that have interfered with the success of installations 
in the Alpine regions of Europe, and not to the want of 
suitable long poles, as alleged by the Marconi Company. 
Blochmann attributes the obstruction of the transmission of 
electric waves in hilly countries to the distortion of the equi- 
potential surfaces of the earth’s static charge by the uneven 
surface, and the explanation appears to be very plausible and 
to agree well with the facts. | 


AE WE comment in another column upon 
Destruction. Mr. Priestley’s paper on “ Refuse Destruc- 
tion,” read at the annual congress at the Royal Institute of 
Public Health. The results in point of evaporation of water 
are high, namely, about 1°85 lb. of water from and at 212° 
F. per pound of refuse. Such a result is all the more 
interesting as it is taken from figures, given by Mr. Priestley, 
of a test extending over a month, namely, from February 
9th to March 16th of this year. It would appear that after 
deduction of the incombustible portion of the refuse, and 
after making reasonable allowance for moisture, the calorific 
value of the combustible portion of the refuse works out at 
something under one half that of average coal. 


Standard Car THE Car Committee of the American 
Bodies, Street Railway Association recommends for 


single truck cars a body 20 ft. long. For city cars, 
bodies of 25 ft., measuring 35 ft. over-all and carried on 
two 4-wheel trucks, are recommended. For suburban service, 
car bodies are to be 30 ft. long, with car 40 ft. over-all. 
Open cars are recommended 30 ft. over-all, with 10 cross 
benches mounted on a single truck, and 12-bench cars 35 ft. 
over-all on four trucks. Oval roofs are preferred to the 
monitor roof, on the ground of first cost and also main- 
tenance. No system of ventilation is yet recommended. 
The tendency of the practice is thus towards standardisation, 
and the experience of the Master Car Builders’ Association 
may be cited as showing what may be hoped for if the same 
spirit actuates the street railway men. We camnot see 
why similar efforts should not be made here to secure 
some sort of standardisation. Half the work of a tramway 
engineer appears to consist in re-designing details that have 
been more or less thrashed out by ascore of equally good and 
experienced men. This is sheer waste of energy, and the 
enormous: number of different patterns of details must 
increase the cost of these to everyone. These subjects might 
very well be taken up by the Tramways Association, which 
includes amongst its members men who are connected with 
every variety of practice in cars, gauges, wheels, axles, &c. 


EXPERIMENTS with the Nernst lamp of 
commerce, described in the ZlekírolecA- 
nische Anzeiger recently, show that there is a considerable 


Nernst Lamp. 


falling off in light efficiency as the lamp gets older. This is 


quite in accordance with common experience of the Welsbach 


Las mantle, which is made of practically the same materials 


as the Nernst filament. The experiments described show 
that in one case where the lamp burnt 369 hours before it 
was destroyed, the efficiency at the commencement was 1°33 
watts per candle; after 100 hours it fell to 1°91 watts per 
candle, then to 2:19 watts per candle at the end of 220 
hours, to 2:68 watts per candle after 300 hours, and finally 
to 2°89 watts per candle after 350 hours. The experimenter 
considers that it is not advisable to burn the lamp without 
renewal more than 200 hours. Under these conditions the 
cost of the candle-hour, including the price of the lamp and 
depreciation, would be 0:035 as compared with 0:055 for a 
carbon incandescent lamp with an efficiency of 3:25 watts 
per candle, "The American Nernst lamp which we described 


recently claims to have a considerably longer life than 200 
hours, namely, about 700. The latter must be much 


superior in quality to the German lamp, or the limits of 
experimental error must be very wide in such tests, 


FAHRENHEIT SCALE. 


REFUSE DESTRUCTION AT NELSON. 


AT the Annual Congress of the Royal Institute of Publio 
Health, held this year at Eastbourne, an interesting paper 
on “Refuse Destruction" was read by Mr. Priestley, 
Assoc.San.Inst., the superintendent of the Health Depart- 
ment at Nelson, Lancashire. 

The paper embodies the results of recent tests on a furnace 
of the Meldrum regenerative type, by which all the refuse 
of the town of Nelson is destroyed. 

The destructor was only opened in December last, and 
consists of a furnace combustion chamber, Lancashire 
boiler and regenerator, the latter being an apparatus whereby 
the Fair supplied to the forced draught is heated to about 
150° F. 

The two chief features of interest in Mr. Priestley’s paper 
are the detailed description of the means adopted for deter- 
mining the temperature in the combustion chamber and the 
results of a test extending over one month. 

The combustion chamber temperature was obtained by 
one of Callendar’s recording pyrometers. The principle 
upon which this instrument is based is the variation in the 
electrical resistance of a coil of platinum wire with varia- 
tions of temperature. In the instrument used the 
platinum coil was enclosed in a porcelain tube. In 


NELSON DresTRUCTOR.—8 Hours’ TEst. 


Diagram of Temperature in Combustion Chamber taken with 
Callendar's Electrical Recording Pyrometer. 
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order, however, to further protect the instrument, which 
is an extremely delicate one, Mr. Priestley wrapped the 
porcelain tube in asbestos packing, and then placed it 
inside a piece of wrought-iron piping, which was fixed 
through the pyrometer opening in the combustion 
chamber. The test lasted about nine hours, but Mr. 
Priestley states that by the end of the test the iron 
piping was melted off, the asbestos destroyed, and the 
porcelain tube fused through, leaving the platinum wires 
exposed, 

This points to a very high temperature, and from the 
above diagram it will be seen that the temperature 
recorded by this instrument showed a maximum of 2,693? F. 


-and a minimum of 1,666° F. The temperatures were 


recorded continuously by a suitable autographic mechanism 


connected with the pyrometer. 
D 
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Some difficulty is of necessity experienced in calibrating 
such a pyrometer, but Mr. Priestley has been careful to check 
these records hy the ordinary copper and nickel tests, and by 
means of explosive cartridges. He states that a piece of 
nickel was melted, indicating a temperature of 2,600? F., 
and he also states that copper was constantly melted, which 
would point to an average temperature of over 2,000? F. 

It is very interesting to note that Mr. Priestley has carried 
out a test extending over one month, namely, from February 
19th to March lüth, 1901. He brings out the average 
evaporation of water per pound of refuse from and at 
212° F. to 1°85 lbs., and in one or two places throughout his 
paper he draws attention to the fact that this result is almost 
identical with that obtained during a short-hour test, from 
which be concludes that The contention that evaporative 
results obtained on a short test are not trustworthy is thus 
effectually disposed of.“ 

We cannot agree with this view, for reasons which we have 
on previous occasions set forth in considerable detail, but the 
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the question of what constitutes the most satisfactory method 
of utilising the steam produced at Nelson, as thal opens up 
a wide field of speculation. 

Surely, if towns’ refuse can be relied upon to evaporate 
1°85 lbs. of water per pound from and at 212? F., what 
possible speculation can there be as to a satisfactory method 
of utilising the steam produced’ It may be, however, that 
the cost of obtaining this high evaporative efficiency . is 
great. Upon this point Mr. Priestley does not go into 
detail, but the financial aspect of steam raised from refuse 
is the crux of the whole question, when it is sought 
to demonstrate the value of refuse as a fuel. It may 
be mentioned that in the month's test the amount 
of steam used in the forced blast was 15 per cent. of the 
steam produced; this, of course, would bring down the net 
steam available to 1°5 lbs. of water per pound of refuse, 
which, however, is stil a very respectable performance 
indeed. 


We are glad to note that Mr. Priestley lays stress upon 


THE MELDRUM DESTRUCTOnS AT NELSON. 


evaporation of 1:85 lbs. water from and, at 212° F. con- 


tinuously for about a month, using town refuse as fuel, is 
interesting, and points to the fact that the word “refuse” 
as applied to the Nelson product is somewhat of a misnomer. 
Mr. Priestley gives the total percentage of incombustible 
residual at 38°6 per cent. The moisture in the refuse can 
hardly be put down at less than 20 per cent., which would 
mean that the evaporative power of the combustible in the 
Nelson dry refuse is about 3:6 lbs, of water from and at 
219? F. There are not many land boilers which evaporate 
on the average more than 8 Ibs. of water per pound of coal 
from and at 212° F.: therefore, a pound of Nelson refuse 
must have a calorific power of somewhere about one-half 
that of average coal. It would thus appear that as long 
as refuse is to be ebtained in towns, or perhaps we should 
say at Nelson, in sufficient quantities, the exhaustion of 
our cheap supplies of fossil fuel need cause us no great 
concern. . 

We think it would have been valuable if Mr. Priestley 
had given us some closer idea of the composition of the 
refuse burnt during this test, and also the percentage of 
moisture. It must be remarked that the test was carried on 
during the winter months, when the value of refuse as fuel 
is generally high. 

It is also a little unexpected that, after so apparently con- 
vincing a result, Mr. Prieatley should content himself with 
stating that it is not his intention to attempt to deal with 


the efficient destruction of the refuse before any question of 
raising steam for industrial purposes is considered, as this 
is a point which we have consistently advocated for years 
past. 


ee 


GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


XV. 

THE BRITISH SCHUCKERT ELECTRIC Company, LIMITED. 

One of the most interesting exhibits is that of the British 
Schuckert Company in their Pavilion in ** Machinery Street, 
this being in addition to their very fine show in the 
Machinery Hall. The Pavilion exhibit is mainly directed 
towards traction and mining purposes, and includes pump- 
ing, hauling, and rock-drilling machinery, as well as mining 
and other electric locomotives, and a large searchlight. _ 

The principal feature of the exhibit is a double-acting 
duplex plunger pump, made by Messrs, Ehrhardt & Sehmer, 
of Schleifmühle, near Saarbrücken. The stroke of the 
plungers is 400 mm., and the capacity is 800 gallons per 
minute, against a head of 1,730 ft. This pump is driven 
direct by a direct-current motor, taking 970 amperes at 500 
volts, and having a maximum output of 615 H.P. The 
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i mounted jon a shaft centrally between the two 
oaks which work,the pumps ; it runs at 150 revolutions 
er minute, and generally resembles the large generator 
exhibited in the Machinery Hall, which we have already 


; . ScHuckERT PAVILION: PORTABLE DRILL. 


described. The chief point of difference is in the armature, 


which is of the smooth core type, instead of being 


slot wound; the conductors are driven by means of 
insulated driving strips, sunk into 


‘the core at frequent intervals, and 


extending the whole length of the 
armature. This type of winding, 
we understand, is regarded by Messrs. 
Schuckert as preferable to the toothed 
core construction. To prevent spark- 
ing, the pole tips are tapered off and 
skewed. © The field magnet has 12 
poles, shunt wound, with pole faces 
bolted oh. The brush ring, which is 
usually supported from the bearing, 
is in this ease carried by brackets from 
the yoke, as the bearing is too far off. 
The arrangement is extremely neat, 
the conductor rings being laid in a 
recess in the brush ring. .The brush- 
holder spind les are cranked, and carbon 
brushes of the plunger type are used. 
The commutator is well, ventilated, as 
well aa the armature; screw fastenings 
are used for the commutator con- 
nections, which are very long. The 
bearings are lubricated by means of oil 
cups. Naturally the starter for such a 
machine, which must be able to start 
under load, presented a difficult prob- 
lem, This was overcome by dividing 
the:starter in two parts, coupled in 
parallel electrically and mechanically. 
The. resistance coils are cooled in an 
oil bath, fitted with circulating water 
pipes. One of the most interesting 
features of the starter is the fact that 
after each step the brushes stand still 
on the contacts until the spark has 
been broken by a special **extinctor ” 
onteide the starter, so that there can never be any sparking 
on the contacts, A device of the “Geneva stop” type is 
used in connection with the gear, 


To load the motor, a fountain has been provided near the 
Pavilion in the form of a water-shell, which at the same 
time contains a basin 12 ft. in diameter. The water i 
taken from this basin and forced back again to i 
through circulating pipes from the pump, and finall 
through the fountain pipe. To effect a better play of the 
waterjet, a special jet spray apparatus is fitted in the basin, 
through which the water of the basin is forced up as wel 
as through the fountain mouthpiece. 

Another prominent feature of the Pavilion is an electri- 
cally-driven winch. The drum shaft is fitted with two drums, 
and is driven through double reduction machine-cut gear by 
a two-pole motor of 12 H.P. A friction clutch is introduced 
after the first reduction, to relieve the motor when starting 
up. The machine is provided with a magnetic blow-out con- 
troller for starting and reversing, and with special gear for 
automatically cutting off the current when the limit of 
raising or lowering has been reached. The motor is series 
wound, and runs at 450 revolutions per minute, with a 
supply pressure of 500 volts. Foot, hand and electric brakes 
are provided, interlocked with the controller, so that the 
motor cannot be started while the brake is on, and ee 
“Versi, l 
The crab of a 20-ton overhead travelling crane, made by 
Messrs. Joseph Adamson & Co., of Hyde, forms another 
exhibit. This is mounted on elevated rails at the back of 
the room. 

The rails are supported by four girder columns at a height 
of 16 ft., and afford a travel for the crab of 20 ft. The 
hoisting motor has a capacity of 10 H.P. at 500 volts, 500 
revolutions per minute; the traversing motor is of 5 H.P. 
output at 500 volts, 440 revolutions per minute, and both 
motors are series wound. A marble switchboard fitted to 
the girders carries the necessary measuring and controlling 
instruments, ; 

The motors are provided with electric brake-release 
devices, and the load is lowered electrically without the aid 
of a mechanical hand brake. 

An elaborate arrangement is provided for the purpose of 
showing the Schuckert high pressure switch in operation. A 
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ScHUCKERT PAVILION: Main SWITCHBOARD. 
The 10,000-volt switch is shown at the left-hand top corner, 


six-pole direct, current shunt-wound motor, receiving current. 
from the Corporation system at 500 volts, and taking up to a 
maximum of 220 amperes, is coupled, by means of a flexible 
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leather coupling, to a 100-K w. three-phase generator, which 
gives 120 amperes in each phase at 500 volts, running at 
500 revolutions per minute, with a frequency of 50. The 
exciter, a two-pole machine with drum armature, is mounted 
on the end of the alternator shaft. The generator is con- 
nected with a transformer, which raises the pressure 
to 10,000 volts. The secondary (high-pressure) side of the 


transformer again is connected with a water load by way of 


a three-phase high pressure switch, consisting of three double- 
break switches of the chopper type, surmounted by stout 
wire horns, in the shape of the well-known Siemens lightning 
arrester. With this a load of 100-Kw. at 10,000 volts is 
broken with no trouble whatever ; the circuit is last broken 
on the lower part of the horns, and the arc is carried up by 
the current of heated air which it induces, hamming loudly, 
until it becomes too long to continue, and breaks down. The 
individual switches are separated by slabs of marble. Such 
switches are used for the transmission at 20,000 volts 
between [avoisiere and Limoges, with 1.000 H.P. on the 


ances are mounted on top of the motors. One of the 
machines is a portable drilling and thread-cutting machine 
for boiler work ; the other is a radial drill. 

Behind the switchboard is a separate room, in which are 
exhibited a number of rock drills. Two of these are spiral 
drills intended for cutting coal and other soft minerals; 
other two are diamond drills, for drilling stones and 
rocks which contain no quartz, and are specially suitable for 
stone quarries. These drills are driven by three direct cur- 
rent motors, running at 1,500 revolutions per minute with 
250 volts terminal pressure. Two three-phase motors are 
provided in working order, but cannot be shown in opera- 
tion on account of patent rights. A separate marble switch 
board is provided for the drill motors. . . 

Other exhibits within the Pavilion relate to electric trac- 
tion. A Brill truck equipped with two Schuckert motors, 
type A.B. 66, is shown; the motors are series wound, and 
run at 530 revolutions per minnte. A motor of type A.D. 
55, and accessories for the equipment of a motor car, are 
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circuit, and are found to be highly satisfactory. It is note- 
worthy that the switches are built up on porcelain insulators, 
and the high pressure cables are similarly. supported. 

An extremely handsome switchboard, of which we give 
an illustration, is used for controlling the various apparatus 
in the Pavilion. It consists of slabs of white marble, 
carried by an iron frame, The measuring instruments and 
controlling gear are mounted on the front of the board. The 
back is arranged on the usual Continental style, with iron 
frames carrying porcelain insulators, which support the bare 
conductors. 

Two electrically-operated drills, made by Messrs. Collet 
and Engelhard, of Offenbach, are exhibited. These stand 
on wheeled trucks. Each of them is driven by a 1]j-H.P. 
direct-current motor mounted upon the pillar, running at 
1,200 revolutions per minute with 250 volts, and driving 
the mechanism by means of a ball-and-socket-joint shafting. 
The motors are enclosed in covers,’and the starting resist- 


also shown. The Schuckert surface contact system is illus 
trated by a collection of apparatus, including a switchboard 
equipped with 27 contact relays. The latter is shown in 
operation, the car being represented by a simple switch 
mechanism. The system was described in our issues of 
February 15th and 22nd, 1901. An automobile motor, 
type A.B. 102, with controller, is exhibited. 

Outside the Pavilion is a railway about 200 ft. long, leid 
with two gauges to suit two locomotives, one a mining 
locomotive with trolley, the other an accumulator locomotive. 
The latter has been in actual use for many years; it 18 
equipped with two motors, taking 32 amperes each, and a 
battery of 39 cells, type G.O. 80, having a one-hour rate of 
discharge of 68 amperes, 70 to 75 volts. The trolley loco- 
motive is fitted with two motors, taking 18 amperes each at 
250 volts. A motor-generator is used, driven by the Cor 
poration supply, to charge the battery. 

The Exhibition authorities have provided two leads to the 
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Pavilion, one having a capacity of 410 KW. at 500 volts, 
the other 15 Kw. at 250 volts. 

A windlass made by Mr. F. Schmiedel, of Niederwür- 
schnitz, driven by a 7-H.P. motor, is shown running light, 
and a Schuckert searchlight projector, type G. 150, is at 
work on a tower 40 ft. high, near the Pavilion. The pro- 
jector is controlled from the foot of the tower. 

The Pavilion is lighted by eight 10-ampere arc lamps, 
running four in series on 250 volts; five similar lamps are 
erected outside the building, and connected to the same 
circuit. | 


THE INSTITUTION OF: ELECTRICAL 
ENGINEERS IN GERMANY. 


IV. 


THE most interesting, as the most up-to-date, of the 
electricity works of Berlin, are the two which have been 
erected outside the city, viz., the Moabit and Oberspree 
stations. "These generate current at 6,000 volts on the 
three-phase system, with a frequency of 50 cycles per second, 
and transmit it by underground cables to sub-stations, six in 
number, within the area of distribution. The capacity of 
the two stations is to be very considerable, that of Moabit 
being 36,000 H. P., and that of Oberspree no less than 54,000 
H. P., so that the latter will eventually exceed the present 
power station at Niagara in output. 

The machinery; in the Moabit station presents a very 
imposing appearance, there being three generators installed, 
each of 3,000 Kw. output. These are driven by low-specd 
Sulzer engines, and the combination forms an extremely fine 
piece of work. The engines are of the triple-expansion con- 
densing horizontal type, with four cylinders, two on each side 
of the alternator, the rotating field magnet of which is 
mounted direct on the crankshaft. 

The main switchboard is fixed on a gallery running along 
the wall of the engine room, and commanding a clear view 
of the generating machinery. The engine room is lofty, 
and is lined with white enamelled brick, while the floor is 

„paved with tiles, the whole forming an ideal machinery hall. 

At the Oberspree station, which is not far from the cable 


a ! AV NT a — — — 
A M | jor, ve = 


+ — 
A "A . 


b 


TEA 


we RITO 
TE — —— n a "EU 
x ` E i , 
" rw 2.27 4 


1E 

rite 

0 qn 

Ly ce DEC * 

2 1100 — 

10 Y 

15 i 

gj: 

pi | 

y Works of the A.E.G., and 9 miles from the city, there are 
a three simil ır generato's, driven by horizontal engines. In 
U addition t> these two 1,000-Kw. generators are installed, 
È 


driven by horizontal engines, and four inductor generators 
of 600 Kw. each, driven in pairs by vertical engines, These 
are shown in one of our views. : 


Main SWITCHBOARD IN SUB-STATION. ` 


: i . 7 , ' 
All the engines are of the Goerlitz Foundry Company's 
manufacture, 
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BgRLIN ELECTRICITY Works: ENGINE Room at Moantt Station. 


The boilers are of the water-tube type, with economisers, 
and superheated steam is used. The station is close to the river, 
and coal is conveyed direct from the wharf to the boiler room. 
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An additional 2,000-Kw. set is in course of erection, and 
eight more are being constructed. il 

The sub-station visited by the members of the party was 
that at the Königin Augusta Strasse, where four six-phase 
rotary converters are installed. These converters are of a 


BERLIN ELECTRICITY Works: 3,000-Kw. GENERATOR IN OLERSPREE STATION. 


peculiar type, and caused much: discussion among the visitors. 


Instead of the induction regulator usually employed for 
varying the ratio of conversion from A.C. to D.C., each 
rotary is combined with an alternate current booster, the 


armature of which is mounted on the 
same shaft as the armature of the 
converter. Before entering the latter 
the alternating currents have to 
traverse the windings of the booster, and 
as the excitation of the field magnets of 
the latter is independently controlled, it 
is possibleto vary the conversion over a 
very wide range—about 20 per cent. 
either way from the mean. 

The transformers are placed in a 
specia! room above the switchboard 
gallery ; they are of the oil-cooled type, 
and are coupled up to give six-phase 
currents on the secondary side. . 

A separate switehboard is provided 
for each rotary converter, provided 
with measuring and controlling gear, 
all of which is electrically inert, so that 
personal safety is ensured. Hand 
wheels for operating the regulating 
and starting resistances are mounted 
on pillars in front of the boards, as 
shown in our illustration of the main 
switchboard gallery. The latter also 
shows the arrangement of the copper 
bars which connect the transformer 
secondaries with the switchboards, 


as well as the switches themselves and the construction 
behind the board. 


ENGLISH AND AMERICAN RAILWAY 
SIGNALLING. 


By J. PIGG. 


— 


(Concluded from page 664.) 
Ir a comparison is instituted between the 


consists in the control of the signalling. In this country, 


where nearly all the signalling is manually operated and 
manually controlled, such control is inevitably vested in 


limits. 


l methods 
described and the systems of signalling in use in this 


country, it will be found that the essential difference 


thé signalmen operating individual blocks, and the respori- 
sibility is shared between them within easily ascertainable 
In the States, in the higher development of sighal- 
ling, control is exercised by the train itself by virtue of its 
position. With trifling exceptions, the highest development 
~ in this country is comparable only 
with the controlled manual in America. 
"The “Lock and Block” systems, of 
which those of Messrs. Sykes, Langdon 
and Spagnoletti respectively are’ ex: 
amples, are all the English equivalent 
of the American controlled manual, 
since they all aim at no more than 
acting as a check upon the move- 
ments of the operator by making the 
operations for signalling each train 
cyclic. Even whena cycle of operations 
has been completed, it is not absolutely 
certain that the line is clear through- 
out the whole of the section controlled, 
since the last operation in the cycle 
is made indifferently by one or a 
number of vehicles passing over the 
releasing treadle or track circuit; 
and the signalman must satisfy himself 
by personal observation that the Whole 
of a train has passed before he can 
avail himself of the implied per- 
mission to make further use of the 
apparatus, which is given by the release 
of the locking by the passage of the first vehicle over the 
releasing arrangement. : 
That all the operations for the signalling and marshalling 
of trains cannot always be carried out in an nnvarying cycle 


KowxIGIN AUGUSTA Strasse Svn-SrATION. 


is well known, and this irregularity of working involves the 
use of releasing keys, which, whilst convenient for the 
despatch of traffic without undue delay under special circum- 
stances, are a source of weakness, and a violation of the 
principle of train control which the apparatus has been 
designed to establish. It is true that the use of the releasin 
apparatus is hedged about with rules governing its use, ani 
that reports concerning the circumstances under which it 18 
used may be called for, but it need hardly be said that these 
have not always been successful in averting serious conse- 
quences. Where such use is made under misapprehension, 
neither rules nor subsequent reports will affect the conse- 
quences arising therefrom. i 
There are, of course, reasons why the trend towards tne 
use of automatic signalling should be more pronounced . 
the United States than in this country. Automatic Signe- 
ling, whilst the ideal system for lines where long own 
have to be run between diverging points, fails in that 1 
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exercises no selective action, and is tlierefore unsuitable for 
use at junctions. A consideration of the conditions under 
which switches between block points are operated under 
automatic systems gives an excellent idea of the non-selective 
properties of such systems. In this country junctions are 
numerous, and the operations at such points must necessarily 


be selective. Under such conditions as exist in this country, 


it is safe to say that the great bulk of the signalling opera- 
tions mus! be, at the best, made under some form of 
“Controlled Manual.” This, of course, does not imply that 
there are not many places where automatic signalling migh/ 
be used. On the contrary, such places are numerous, but 
they do not necessarily form consecutive sections. 

It must not be forgotten that unremedied defects in appa- 


ratus, where automatic signalling is in operation, demand 


rules to allow a train to pass a signal when at danger,“ 
after a certain arbitrary time stop, since there are no means 
of advising the driver that his delay is not being caused in 
the way the design of the apparatus was intended to meet. 
Hence signals which are operated automatically must be 


After all, it is by no means certain that automatic 
signalling apparatus—admirably as it may and does suit the 
conditions on American railways—would be a success in this 
country, where, as has been shown, the conditions are totally 
different. "The results obtained in English railway signalling. 
are second to none, and are a splendid tribute to the care 
exercised by those engaged in the movement of traffic. It 
is, of course, not difficult to point out weak places, which 
seem likely, under certain combinations of circumstances, to 
lead to serious results, and events sometimes demonstrate the 
validity of the objections urged. In the great majority of 
cases of serious accident, however, it will be found from a 
careful study of the Board of Trade inspectors’ reports that 
the results have been due to misapprehension on the part of 
someone engaged either in controlling the traffic or in 
moving it. The weakness of the system lies in the manual 
operation and control ; not because gross carelessness can be 
urged against the operators at fault, but because they are 
human, and so have other interests and claims on their 
attention which will force themselves under their notice 
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distinguishable, by the driver, from those under manual 
control, which he must not pass when at danger without 
special authority from the controller. Hence, under the 


conditions obtaining in this country, the adoption of auto- . 


matic signalling in those places where it would be suitable, 
would cause the driver to alternate between automatic and 
manually operated signals at short intervals throughout the 
journey, and it is extremely doubtful whether such a hybrid 
system would be of any advantage, or as safe as the present 
system even, 

It is of some interest to note how the essential principle 
of the higher development of American signalling—control 
of the signals by the train—is also evident in the apparatus 
described as for use in cases where the driver neglects his 
duty, and attempts to pass a signal atdanger. In such cases 
the apparatus is designed to perform the office which the 
driver has neglected. In this country, however, wherc 
Messrs. Raven, Brierley and Boult respectively, and others, 
have designed apparatus on somewhat similar lines, the 
effect of the special apparatus provided is to call attention to 
the dereliction only, leaving the operation to be performed 
by those whose duty it is. It seems to be a characteristic of 
the design of American apparatus that it must do the thing 
required directly. | | 


whether they wil or no. Such lapses are due to absent- 
mindedness, and there seems no essential difference in the 
eauses which lead one man to leave an umbrella in the 
train, and another to cause an accident, beyond oppor- 
tunity and the consequences. Neither would do so 
designedly. : 

No doubt further limitations will be put upon the actions 
of those engaged in the movement of traffic eventually, but, 
as already observed, the lines on which improvements are 
proceeding do not promise absolute perfection, and human 
control and operation will still be required. Mr. J. P. Cole- 
man, whose excellent article in the Wisconsin Engineer for 
May, 1899, has been laid under considerable contribution by 
the writer, says, The safest method of operating a railroad 
is lo provide a track for each. train operated,” but dismisses 
the proposition as impracticable. Obviously, then, absolute 
safety is unattainable, a conclusion that might be obtained 
from quite other lines of reasoning. 


Canada.—The Ampere Electric Manufacturing Company 
is the title of à company which has just been formed in Montreal; 
with a capital of £10,000. 
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CORRESPONDENCE. 


Examination Test for Electrical Engineers. 


In reply to The Booster of the Middle Wire," I would 
like to state that I think that he has voiced not only mine, 
but the sentiments of a great number of engineers who have 
the interests of the profession at heart. I can hardly con- 
ceive any greater blessing than a test whereby a damper 
would be put on some of the so-called engineers. It seems 
to me at present that all the posts of any good are obtained 
by those who have influence and glowing testimonials; 
whether they are competent or not is a matter of secondary 
consideration. I therefore think that it is high time that a 
movement was set going whereby all those who called them- 
selves, and practised as, electrical engineers were bound to 
give some proof of their qualifications. 

L. Francis Fogarty. 

London, October 25th, 1901. 


Will you allow me as the father of an electrical engineer 
to endorse every word said by “ The Booster of the Middle 
Wire," on the subject of an examination for the profession 
of electrical engineer? 

I have given my son a thorough training at considerable 
expense. IIe took the three years’ course at Faraday House 
with distinction, taking the highest place in the final 
examination. After that he went into a mechanical 
engineer’s workshop for 18 months. He holds first-class 
South Kensington certificates for drawing, mathematics, and 
applied mechanics, has had charge of the evening run at a 
good-sized lighting station, has had a year's experience as 
superintendent in cable-laying, and yet has just had the 
mortification of sceing a man who, to use the words of your 
correspondent, has had “ a couple of years ‘manipulating the 
switches and writing the logs of the switchboard,” preferred 
before him. n 

Having no influence in the profession, he in vain seeks an 
assistantship at £3 a week, whereas, if he had had to qualify 
by examination, he would probably have taken a good place 
and have obtained good work. 

As I am writing, I should like to ask, “ on what principle 
(if any) are advertised positions filled?“ My son recently 
applied for a post advertised in your columns, only to find 
that the post had been filled before the day for sending in 
applications had been reached. 

As regards “ the everyday grocer and baker who sit upon 
electricity committees,” the following actually occurred :—A 
certain town adopted electric lighting some three or four years 
ago. When the chief engineer was about to be appointed, a 
local publican, who had been a fitter, applied for the post, 
and his local interest was such that he would have obtained 
it, if it had {not been for the consulting engineer, who 
managed with some difficulty to upset the job.‘ 

From the knowledge I have gained lately, I feel con- 
vinced that no profession is so thoroughly honeycombed with 


quackery as that of electrical engineer, and that an examina- 


tion is imperatively needed to sort out the incapables. In 
the meantime I would suggest that you opened a bureau 
where men of proved competence could register their names, 
and to which chief engineers and others could apply when 
in search of competent men. 

I do not as a rule write anonymously, but for obvious 
reasons I cannot sign my name to the above; but I am 
prepared, Sir, to substantiate every one of the above state- 
ments privately to you. | 


Pater. 


-— — —— 


Duplicate Electricity Feeders. 


_ In your issue of May 27th, 1898, you described and 
illustrated a system of duplicate mains, devised by the 
writer, for the purpose of preventing an interruption to the 
supply in the event of a short circuit occurring ,on any 
feeder. Since that time a number of experiments have been 
made to test the reliability of this system, but it is only 
within the past few months that it has been introduced into 


practical use. Shortly after the duplicate supply to one of 
the principal sub-stations at Hastings had been completed, 
a bad short-circuit occurred on one of the duplicate high 
tension feeders supplying this sub-station. The faulty 
section was immediately automatically disconnected, and the 
supply to some thousands of lamps was maintained through 
the remaining feeder. 

The feeders are connected up as shown in the accompany- 
ing diagram. The transformers, in the sub-station, T1, T2, 
&c., are supplied from two independent high-tension bus 
bars, balf of the transformers being on one bar and half on 
the other. These bus bars are fed by means of the dupli- 
cate feeders, A1 and 42, with current from a common source 
of supply at the generating station. High tension fuses, F1 
and r2, are inserted in series with these feeders at the gene- 
rating station end of the same. These feeders are not 
directly connected together at the sub-station end, but are 
indirectly connected through the transformers, since the 
secondary of each transformer is connected to a common 
L. T. bus bar. High tension fuses, Hl, H2, &c., are in- 
serted in series between the primary winding of each trans- 
former and it& bus bar, and means are provided for directly 
connecting the two high tension bus bars in parallel by 
inserting the inter-connecting fuses, cl and c2, High 
tension switches, S1 and 82, are provided for disconnecting 
the H.T. feeders from the bus bars. Return current cut- 
outs, R1, R2, &c., are inserted between the secondary of each 
transformer and the low tension bus bars. A pilot wire 
is run from the sub-station to the generatiog station for the 
purpose of indicating at the latter the pressure across the 
low tension bus bars in the sub-station. A small auxiliary 
switch x on each of the low tension cut-outs is connected 
in series with this pilot wire; the object of this arrange- 
ment being to signal to the generating station the opening 
of any L.T. cut-out due to the failure of any transformer 
to maintaiu the supply. 

When the short-circuit referred to above occurred, a 
momentary roar was heard on the generators, and it was 
noticed that the needle of the pilot voltmeter connected to 
the particular sub-station referred to had fallen to zero, thus 
indicating that one or more of the cut-outs in this sub- 
station had opened. On going to the sub-station it was 
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DIAGRAM OF FEEDER CCNNECTIONS. 


found that the cut-outs, R4, R5 and RG, had opened, thus 
showing that a current had been flowing back from the 
L.T. bus bar into the transformers fed by the feeder 42. 
It was at once concluded that this feeder had short-circuited. 
The switch, 82, was, therefore, opened, and the return 
current cut-outs, R4, R5 and R6, were closed, thus mag- 
netising the transformers that had been cut off through 
their secondaries, This showed that there was no fault in 


— — — 
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these transformers. The inter-connecting fuses, cl and c2, 
were, therefore, inserted, and the whole of the transformers 
in the sub-station were supplied through the healthy feeder, 
al. On examining the fuse, F2, it was found that this had 
blown, thus confirming the conclusion that the short-circuit 
was in this section. The faulty feeder was tested and the 
fault localised. It was found that the short-circuit had 
started in an old rubber-tape joint, which had apparently 
been attacked by the sea water. The arc had evidently been 
a fairly destructive one, as it had burnt out a foot or two of 
19/16 cable before the fuse had blown. 

As the fault occurred at the time of maximum load, it will 
be obvious that if fuses had been used between the secondaries 
of the transformers and the low tension bus bar, the supply 
to this bus bar would most certainly have been interrupted, 
because the three transformers on the healthy side of the 
sub-station would have had to maintain the whole of the 
load taken over from the transformers on the faulty side, in 
addition to supplying the current necessary to blow the fuses 
on the faulty side, and would certainly have blown their own 
fuses first. 

Leonard Andrews, 
Borough Electrical Engineer, Hastings. 


The Ethics (7) of Ordering Machinery Abroad. 
The earnest communication of Mr. Percy Rosling in 


your issue of the 25th concerns the neglected science of 


economics, and is scarcely, if at all, an ethical matter. 

All business resolves itself ultimately into barter, the 
exchange of one commodity for another, the cash payment 
being but an intermediate step in the process. 

If certain nations have exchanged with us & portion of 
their labour and materials during the year, for £600,000, it 
is because they desire eventually to exchange this money for 
commodities of which they have need, and in procuring for 
them the wools of England, the wines 'of France, &c., that 
money will continue to circulate around and benefit all those 
communities where man, in his business relations, knows 


ethics only by the name of commercial honesty," and buys 


his bread wherever they give the biggest loaf for a penny. 

To take a concrete case: If certain capitalists desirous of 
establishing street railways were to reverse their usual and 
natural method of accepting the most favourable offers for 
plant, and insist on buying within the country, even at the 
cost of delay, and devote capital to assist in increasing the 
productive capacity of the plant manufacturer, the result 
Would be to raise the price of the machinery, owing to the 
increase in wages which would follow the extra demand for 
labour, hence increased capital expenditure of the railway 
undertakings, and consequently the passengers would have 
bo pay a higher fare, or the shareholders be content with a 
lower dividend. In either case the gain to the producers, 
and those who supply their needs, would be practically 
counterbalanced by the loss to the passenger and investor, 
possibly-leaving the wealth of the community unchanged, if 
not reduced, by a measure which at first sight promises to 
enrich it. 

We are often alarmed because, in our impatience, we fail 
to observe the slow yet exceeding sure equilibrating action 
of natural economic laws, when, as in this case, allowed full 
play by the existence of a free competitive system. If the 
prices of foreign machinery to-day are such that we cannot 


compete with them at home, buyers will continue to go 


abroad, with the result that the persistent demand will raise- 
those prices until a point is reached at which we can also 
secure a market. 

J. W. B. 


Electricity v. Other Illuminants. 


It was with much pleasure that I read ** Luminosity's" intro- 
duction of the above subject, because it is one which ought 


_ to be brought prominently before the public at the present 


time, when so many other systems are being boomed ; from 


the absurd statements made by those who put the different 


systems on the market, it is difficult to find on what basis 
they form their calculations. For instance, gas may vary from 
Is, 8d. per 1,000 cb. ft. in one town to 4s. per 1,000 in 
another ; on the other hand, electricity varies from 14d. per 
uult in one town up to 8d. in another town. 


- 


At the time when the evidence was given in favour of the 
Yorkshire power scheme, one electrical engineer, in his 
evidence, stated that the cost of generation per unit was 
only 3d. with the firm he represented, and from reliable work- 
ing'results at many of the large firms where the installation 
is fairly large, the cost per unit generated is well under 1d. 

I see in the book issued by the Kitson Light“ that 
they claim that they can produce a better light, at nearly a 
quarter the cost of the electric arc lamp. Now in their best 
results the cost of the Kitson light very nearly reaches 1d. 
per hour, and that is based on the fact that a “ labourer ” 
looks after 50 lamps, cleaning and doing minor repairs. 
I fancy that if two “labourers” started at the same time, the 
one to trim 50 arc lamps and the other 50 “ Kitson lamps,” 
the result would be favourable to the arc lamp “labourer.” 

If we take some of the well known arc lamps, such as 
Johnson & Phillips’s enclosed type, the power used by them 
is 600 watts, therefore ,°,ths of a unit is consumed per hour, 
and io the large firms where the cost may be roughly taken 
ab 1d. per unit, the cost of one hour’s burning of the above 
lamp may be taken as vöths of a Id.; the cost of carbons 
for 60 hours’ actual burning is about 33d. for the lamp, so 
that with trimming, &c., the cost should be well under 1d. 
per hour, this allowing a big margin for repairs. In other types 
such as open type arc lamps, the cost of one hour’s burning 
is well under a 1d. On what basis do the Kitson ” light 
adherents work, when they claim that it is four times 
cheaper than the electric arc lamp? 

I believe Sir Michael Hicks-Beach once said that figures 
would prove anything, and it is an opportune time for some 
of our electrical engineers to come forward and expose the 
statements made by some of the opponents of the electric 
arc. Certainly there are cases wherethe Kitson light may be 
considerably cheaper than the electric arc, especially where 
the energy is purchased from a corporation at 3d. or 4d. per 
unit, but I do not for one moment believe that 1d. per 
hour will cover the cost of Kitson light in every case. I 
should like to hear from some of your readers on the above 
subject. ; 

Fair Play. 

October 215f, 1901. 


Re Supply Station Accounts.“ 


J am obliged for your kindly criticisms of the Tunbridge 
Wells electricity accounts in last week's. issue, but take ex- 
ception to the remarks made with respect to “ cutting down 
salaries," which is giving us credit for what does not take 
place, nor am I aware that we are paying any single man on 
the works /ess than what he would receive in other towns ; 
in fact, the long service rendered by all the staff in this 
department, proves the general satisfaction existing. As, no 
doubt, you have formed your opinion from figures, I take 
the liberty of putting before you the following :— 


Units ere | 


Town. generated. workmen. p E Total. 
Bath *. 3988,04 £776 8 1 1,294 0 6 22 070 8 7 
Bedford . 640,146 7065 4 1 2562 13 0 1,3227 17 1 
Coventry 341,810 1,068 3 1 655 2 8 1,723 5 9 
Leyton 423,476 97093 1,011 0 10 2,011 10 1 
Southampton... 526,554 614 6 3 943 82 1,557 14 5 
Croydon 1,074,655 686 00  *2,152 0 0 2,838 0 0 
Tunbridge Wells 561,827 885 0 1,203 6 6, 2,088 6 6 


! 


* This includes stationery, printing, law charges, insurance, and 
general establishment charges. 


And therefore, the town, instead of being “notorious for 
economy in wages,” has, unfortunately (or otherwise), to 
pay more for its men than other towns, as the scale below 
shows :— 

Chief engineer £500 0 0 per annum. 


Assistant engineer 85 e 150 0 0 „ » 
Mains superintendent (commencing at) 100 0 0 „ 33 


Engine drivers eis je 116 6 per week. 
Stokes 1100 „ „ 
Labourers ... ss 26s. to 303. „ 


?) 


Although we are all living in hopes of higher salaries, as the 
works progress, we rather resent that particular cr.ticiem, 
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and I have yet to find a staff more efficient than my own— 
which I am proud of. It will be interesting if you can 
quote the wages paid by other towns with a similar output, 
as I happen to have before me à list of the wages paid in 
other towns, and I find that we pay considerably more, but 
then, as I have said, our staff of men is most efficient. 


Horace Boot, 
Consulting and Resident Engineer. 


Tunbridge Wells. 


Multiplicity of Tendeys. | 


We wish to endorse as strongly as we can the very sensible 
remarks regarding the present practice of combining engine 
and dynamo tenders dealt with in your leading article of last 
week, We ourselves, in common, we believe, with practically 
every other dynamo manufacturer in the country and engine 
builder as well, have found recently that the preparation of 
tenders for combined sets has necessarily embraced the 
inclusion, with each tender, of so great a number of 
alternatives as to involve an immense amount of trouble and 
a considerable expense. We have no doubt that in most 
cases at present, owing to the keenness of competition, the 
total number of tenders has been so'large as to entail a cor- 
respondingly great inconvenience to the consulting or other 
engineer, who has to consider the tenders submitted. ‘The 
remedy which you propose is at once simple and direct. It 
will remove from the electrical manufacturer the necessity for 
being a middleman for the supply of engines which he does 
not himself build, and will enable the purchaser to buy 
direct from the engine manufacturer without the addition, 
which should fairly be added to cover a middleman's profit. 

Another point of some importance is that it will make 
much more certain the attainment by the purchaser of all 
the advantages to be gained by the practice of secret com- 
petitive tendering. 

We trust that 
manufacturers, see matters from the point of view which you 
have put forward, since it involves no practical drawbacks 
worth considering, but will tend to relieve the present 
unnecessary multiplication of labour required in the pre- 
paration and consideration of tenders for this class of work. 


Dick, Kerr & Co., Ltd. 
London, E.C., 
October 281, 1901. 


——  À 
Pay of Assistant Engineers. 


On looking over your column of vacant appointments 
from week to week one cannot help being struck by the 
very poor salaries offered to assistant engineers in central 
stations. 

This is the more obvious seeing the huge financial success 
of all central lighting and power stations, and it seems 
but fair that those who have the working of them should 
receive a proportionate share in the success to which they 
contribute. 

Surely a young man who has gone through the arduous 
and expensive training of an electrical engineer must be 
worth more than the paltry wage offered him, which, in many 
cases, is no more than that given to the artisan or mechanic. 

I think the views of all central station engincers, both 
chief and assistant, would be interesting on this point, 
especially to those younger members of the profession who 
have yet to strike out a line for themselves. 

I notice one particular instance in this week’s REVIEW, 
where an assistant engincer is required at King’s Lynn at 
£18 per annum. The advertisement asks that particulars 
of experience should be given, 80 that the successful candi- 
date must have already held a similar post. 

Surely it is scarcely worth any young man's while to 
spend five or six years of his life learning a profession which 
at the end of those years is going to bring him such a huge 
reward, 

Seeing what the electrical engineer has done, and is doing, 
in every way for the benefit of mankind in general, this 
seems scarcely the way to reward him and encourage him to 
fresh labours, and many young fellows who would perhaps 
make their mark in the profession are beginning to think 
whether the game is worth the candle. 

Justitia. 


consulting engineers will, equally with 
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Coal Consumption per Unit in Power Stations. 


In reply to “C. E. D." and other correspondents re 
above :— | 

Owing to reasons which cannot be made publie, I regret I 
am unable to accede to their requests, and give the type of 
plant in ust at the power station. 

I may, however, say in answer to “C. E. D.’s " query No. 1 
that we use Welsh pea coal. 

Our experience with the cheaper coals has shown a 
slightly increased cost (due to increased bulk of fuel and 
ashes), over that of the dearer, also extra labour of firemen, 
besides more wear and tear of furnaces. 

Query No. 4.— The steam pressure is 160 Ibs. per sq. in., 
and saturated. | 

5. The coal consumed covers that required for generation 
of steam for steam-driven auxiliaries. 

The total units include those required for electrically- 
driven auxiliaries and lighting purposes, which amount to 
5 per cent. or 6 per cent. of the total. ö 

The load factor was found by simple proportion — for 
example :— | 

If the units generated in 16 hours — 10,000, and the 
output of the station at normal full load for & like period — 
20,000, it is evident that the load factor = 50 per cent. 

«W, R.” appears sceptical as to such results (i. e., 2*1 Ib. per 
per unit) being obtained in practice. 

I would have replied sooner, but have been waiting for 
the completion of improvements which I expected would 
show improved results. I am now in a position to inform 
« W. R.“ that the coal consumption has been on several 
occasions brought below 2:0 lb. per unit, in fact, on two 
or three occasions below 1°9 fb. 

W. H. J. 


[See also our * Notes“ columns.—Ens. ELEC. Rkv.] 


Continuous Current Dynamos. 


Referring to Mr. Claude W. Hill's letter in your issue of 
October 18th, the discrepancy between the calculations of 
the reactance voltage arises from the fact, - that my 
calculations assume that the maximum number of sections 
of the commutator covered by the brush is a measure of the 
number of coils under commutation simultaneously, and 
therefore, also of the reactance voltage, and this assumption 
is not always in accordance with Messrs. Parshall & Hobart/s 
method of calculation, which assumes that the ma.rimum 
number of coils short-circuited by the brush is the measure 
of the reactance voltage. 

It appears to me that the method I have adopted is the 
more accurate one, and I regret that it did not occur to me 
that this discrepancy, which I observed at the time my 
paper was written, was what was troubling Mr. Hill. If it 
is not right to take the angular width of the-brush as the 
measure of the number of coils under simultaneous com- 
mutation, it would not appear right to take this same 
dimension as a measure of the periodicity. 

Henry A. Mayor. 

Glasgow, Oclober 29th, 1901. 


—— 


Trade Discounts, and the Abuse of Them. 


On no point is that long-suffering individual, the wiring 
contractor, more sore than on the question of trade dis- 
counts; and well he may be, for there is no trade privilege 
that is more abused. In these days of keen competition, it 


not infrequently happens that the contractor has to look to 


his discount on the fittings for hie profit on the job, 80 that 
he thinks himself very ill-used if he is informed by his client 
that he has been to Messrs. So-and-So and arranged about bis 
fittings. When the wholesale houses are approached on this 
question, they invariably say that they never allow discounts 
except to the trade and shippers. Blessed word that 
* shippers”; it is surprising how quickly any draper or other 
tradesman who requires 50 lamps becomes a “shipper in 
the eyes of these wholesale houses, or how soon al iron- 
monger, builder or furniture dealer, becomes an “ electrical 
engineer and contractor," should he need half-a-dozen 
awitches and a coil of wire. But it is in connection vith 
private persons that this injustice is most keenly felt. Any 
person may walk into some of the largest houses and order 
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fittings, and receive the full trade discount on them, which 
seems to be a practice distinctly unfair to the legitimate con- 
tractor. That this sort of thing could be stopped, or, at any 
rate, greatly reduced, I am firmly convinced, but nothing 
can be done unless wiring contractors combine, and bring 
their full strength to bear on the question. 

It is not merely supposition that prompts this statement, 
but actual knowledge of what has already been accomplished 
in this direction, more than one case having come under my 
observation in which the contractor has received a further 
discount, over and above that already given to the private 
consumer, as a result of pressure being brought to bear in 
the matter. This statement I can support with documentary 
evidence should it be questioned, and am perfectly willing to 
do so, should any contractor be sceptical on the subject. 
However, ho great reforms have ever been accomplished 
without the combination of the persons concerned, and un- 
less electrical contractors awake to the necessity of com- 
bining together for the general good, this grievance, as well 
as many others, will remain unredressed. 

Sidney Frost, 


Secretary, London Electrical Contractors' 
Association. 


THE UNDERGROUND RAILWAY ELEC- 
TRICAL INQUIRY. 


On Tuesday morning the Hon. A. Lyttleton, K.C., M.P., the arbitrator 
appointed by the Board of Trade, sat in the Lord Chief Justice’s 
room of the Law Courts to decide upon what system of electrical 
traction should be applied to the Metropolitan Railway and the 
Metropolitan District Railway. 

Mr. FLETOHER MOULTON, K. C., in opening the case for the Metro- 
politan District Railway, first described the lines intended to be 
electrified, and proceeding, said it was a very serious undertaking to 
convert something like 30 miles of London traffic from steam to 
electricity; considering the radical difference of motive power, 
it would make anyone pause if it was a novel thing. In that case 
his clients felt there was no need to take a leap in the dark. There 
was a vast amount of experience in the conversion of steam tratlic 
into electric traffic under conditions not far removed from those in 
the present case. The risk being taken was not a risk complicated 
by what he might call electrical difliculties, but it was merely a 
financial risk, depending on the probable traftic which they could 
secure by the change, and the actual expense of making the change 
and working the new system. His clients felt that, properly 
Speaking, there was no electrical risk in this case, because of 
the experience that existed of success. At present, in America, 
there were 21,000 miles of electric traction. He did not 
say they were all railways, for most of them were of the 
type which they called tramways, but which, so far as 
the passenger trafic was concerned, were merely a lighter 
form of railway. Certainly, a respectable number of miles might 
fairly be called miles of railway as opposed to tramways. Indeed, 
some of the systems of Chicago and New York were comparable to 
anything they had to deal with in that case. Great Britain lagged 
behind terribly, and they had only 908 miles of electric traction as 
compared with 21,000 miles in America, but still, 908 miles gave a 
considerable amount of experience. All this had been done withia 
the last 20 years. He remembered in the Electrical Exhibition 
of Paris in 1881, the tremor which ran round when a car ran for 
some 80 yds. by the overhead trolley—it was the baby prototype of 
the many thousands which had since been working. But the whole 
of the progress had been made with very few checks. No doubt an 
enormous amount of money had been expended in experiments, and 
a number of systems had been suggested and tried and put on one 
side, bat there had been a steady approach to one definite type of 
electric traction which had been found to answer all the require- 
ments of the case, and although, no doubt, each maker had his par- 
ticular pet dimensions and motors, on the whole it might be said 
that electrical engineers had unanimously adopted one characteristic 
system with which the most satisfactory results had been obtained. 
Mr. Fletcher Moulton proceeded to deal with the system generally 
adopted—through a rail or through a wire conducted overhead, 
the motor took in its current; it passed through this motor, which 
was the same thing as the dynamo on the car, and it passed out again to 
a second conductor or the rails, and so was conducted back to the gene- 
rating station. That caused the motor on the car to revolve. There 
were two things to be considered. They had to consider the 
amount of the current and the pressure at which that current was 
driven, The great difference was that the size of the conductors 
depended solely upon the quantity of the electricity. The precau- 
tions they must take to insulate the electricity depended on the 
pressure, but the size of the conduetor depended entirely on the 
quantity of the current. The consequence had been that there had 
been rather a struggle between electricians and the public, the latter 
trying to compel electricians to have a small pressure, which should 
not be dangerous. As usual in such cases, a mean had been 
arrived at, which was practically universally observed. The pressure 


arrived at was 500 to 600 volts, and this was admitted to be safe, and 


enabled the electricians to instal their systems at a reasonable and 
possible cost, while it was not dangerous to life under ordinary 
circumstances. What th. electricians did was this—they had several 
points along the line where electricity was imparted to it at a proper 
pressure—sub-stations, they might call them—to which feeders went. 
Where they had got that simple problem of generating electricity at 
one place and sending it to another, and there delivering electricity 
at any required pressure, what they did was this: they sent 
it at a terrific pressure through conductors fixed in an abso- 
lutely safe position to the place where they wanted to put it into 
the line, and there they changed the tension. Such was the safety 
of the system that they could usea pressure of 12,000 to 15,000 volts. 
There, again, the practice of electricians was uniform, and it worked 
admirably. 'lhey did not make this transformation by means of 
continuous current, but it was done by what was known as the 
three-phase current—that was, an alternating current in each of 
three wires. Those alternating currents were just as easy to gene- 
rate as the continuous current, and the pressure could be changed 
simply by a stationary piece of apparatus—they changed it into a 
direct current by means of a converter. So the system adopted 
universally, when the size and complexity of the traffic required it, 
was this: They generated the three-phase current, sent it at high 
pressure to various points along the track through which they 
intended to distribute their electricity, and they dropped it at a 
stationary transformer to alter the pressure; it then passed through 
& rotary transformer and appeared as a direct current from 500 to 
600 volts in pressure, which worked the whole machinery. The great 
advantage of the system was this: All their troubles of complexity 
of high pressure and alternating current and everything of that 
kind were on the generating side, and the current, so far as the 
traffic was concerned, was easily manageable—in other words, the 
whole of their complexities were outside the traffic arrangements. 
There were two main considerations which they must keep before 
them. The first, of course, was safety, and the other was certainty 
of uninterrupted traffic. Inasmuch as it had been found that this 
system was easily manageable as well as safe, it had extended very 
rapidly everywhere, and was, he might say, universally adopted. 
The result had been that electrical ingenuity had been turned for 
years to solve the various problems which arose in the use of this 
system, and both with regard to converters and the question of con- 
trol all difficulties had been practically overcome. All this 
past experience, demonstrating the certainty with which electrical 
traffic could be worked, made his clients advise their shareholders 
to make this change, but then they met with difficulty on the part 
of the Metropolitan Railway, who jointly owned part of the lines 
on the Inner Circle. The result was that Parliament said it should 
be decided by an arbitrator what should be the system adopted on 
the Inner Circle. The Metropolitan Railway wanted the Ganz 
system, the fundamental difference of which system was that 
instead of turning current into a continuous current of from 500 to 
600 volts, it got it in the three-phase state at a pressure of 3,000 
volts and used it in the cars. He put it to the arbitrator that by 
that system the Metropolitan Railway would take all their com- 
plexities and dangers to the traffic part of their system, whereas 
by the generally adopted system the District Railway would have 
nothing to do with that. "There was not a single mile of railway at 


the present moment working according to the Ganz system, nor had 


there ever been. He did not need it to be thought that he took 
the attitude that there were no new discoveries to be made in elec- 
tricity, but everything in the Ganz system had been before 
the eyes of electricians, and had not been used during all 
those 12 or 15 years. Putting aside the question of pressure for a 
moment and looking to the use of the three-phase system only, 
there had certainly been some experience in Switzerland, where it 
had been used up to 750 volts. But there was not a single charac- 
teristic to be found in those cases which made a comparison with 
the Metropolitan Railway possible. Quite apart from the question 
whether or not ultimately they might not be able to use this three- 
phase current for the system, he said that it would be perfect mad- 
ness to introduce a system bristling with the most difficult problems 
for the sake of some supposed saving which was not only 
problematical, but which, he believed, would not turn out to be the 
case. He ventured to say that the. Ganz system was scientifically 
and practically condemned. First, with regard to safety. Two of 
the wires would have to go along the top of the tunnel, and the 
clearance between the cars and the top of the tunnel was exceed- 
ingly small. There were also the iron girders of the tunnel to be 
considered, and it was along the top of that tunnel they would have 
to carry wires which were highly charged, and they would have to 
keep them always at such a tension that they did not sag, and to 
see that there was no leakage. Anything more dangerous for use 
in a tunnel like that he could not conceive, and, what was more, he 
could notsee how it was going to be installed without stopping 
the traffic, which would be disastrous. The system of control 
suggested by this system was absolutely different to that 
which was now in such enormous practical use, and which had 
been found to give no trouble at all.  Practically, it took 
the control out- of the' hands of the driver. It gave the 


train an acceleration for a certain number of seconds beyond. 


the driver's control; it changed the condition without his helping 
it. It controlled the brakiog so much that so far as he could see 
they could not make uptime. The Italian Government had given 
the fitting up of a railway, 67 miles in length, to the company, but 
it had not been opened, and as it was to be water power, no com- 
parison as to economy could be made. But from the measurements 
made that was found to be impracticable for theInner Circle. With 
regard to cost, he failed to see that it would be more economical, for 
the conductors would have to be made large enough to carry 40 per 
cent. of useless current. As to the history of the tenders, the engi- 
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neers never seemed to have realised that Messrs. Ganz's tender was 
not comparable with the others, because it was not a tender for the 
same thing—it was a tender fora pressure which had never been 
allowed. It was only when his clients locked closely into the thing 
that they found out the facts, and he might say that the tender 
passed without criticism in the first place by reason of its very 
audacity. In conclusion, he said that prudence and responsi- 
bility urged them to stick to that which had been tried 
and had been found to be universally successful, and which had now 
been reduced to a system which could be supplied without anxiety 
and risk. His clients felt it would be calamitous if they were com- 
pelled to take part in a system over part of the line which they 
felt to be quite untried, and the difficulties and problems of 
which had never becn practically faced. 

Mr. Perks, M. P., chairman of the Metropolitan District Railway 
Company, was then called, and explained the District system, and 
also gave the traffic figures of both the District and the Metropolitan 
Railways. He said that he and his friends were very large share- 
holders in the District Company, in fact, they subscribed the whole 
of the stock of the Ealing and Harrow line, which was now ready 
for opening, and the whole of the stock for the Whitechapel and 
Bow line of the District. 'l'helate chairman, Mr. J. S. Forbes, used 
to confer with him (Mr. Perks) as to the best methods of raising the 
necessary capital for converting the District Railway from steam to 
electric traction. At that time he was in communication with 
American friends, the principal of whom was Mr. Yerkes, and he 
consulted with him upon the subject. He had confidence in Mr. 
Yerkes because he knew what he had done, and that he was a 
man of very wide experience indeed. The result was that he 
advised Mr. Forbes to follow the advice of Mr. Yerkes and his 
friends in the adoption of the general system of electrical traction 
in use on the Central London Railway, the Metropolitan Railway 
at Paris, the Brooklyn Railway in New York, the New York Rapid 
Transit Railway, the whole of the Chicago Railways, &c. He might 
state that, unofficially, Col. Mellor and the Metropolitan Railway 
were thoroughly aware of all that went op, and they knew that he 
aud his friends were not in favour of the untried system of Messrs. 
Ganz. Asked to give his opinion of the two systems, witness said 
he had obtained information from some of the most practical engi- 
neers in the world, who were not purely theorists, but men who had 
actually converted railways from steam or cable to electrical trac- 
tion, and he found that nearly everyone of them was in favour of 
Yerkes's system, on the grounds of economy, safety, and practical 
working. He was convinced that they dare not try the Ganz 
experiment on their railway. He would let other people make 
experiments of the system if they cared to. The question was one 
that pressed for settlement, for he might say that they were losing 
about £1,500 a week by the delay in adopting electric traction, and 
the Metropolitan Company was losing more. He had no interests 
whatever, from a pecuniary point of view, in the Traction Com- 
pany—his interests were solely those of the District Railway. They 
had decided to adopt the ordinary system on all the company's 
branch lines. 

,  Cross-examined by Mr. Cripps, Witness said that up to a certain 
point Sir W. Preece represented the District Company. "That gen- 
tleman was now in favour of the Ganz system, but that was not the 
opinion of the shareholders and the directors of the District Rail- 
way. Apart altogether from the American interest, he and his 
friends were powerful enough to stop the introduction of the Ganz 
system on to the line. He was informed that hia American friends 
had not a penny interest, as manufacturers, in the Ganz sy:tem. 
The inquiry was adjourned tillthe following morning. 


( To be continued.) 


LEGAL. 


De Ferranti v. THE BnirisH THomson-Hovston Company, 
LIMITED. 


In the Chancery Division of the High Court of Justice on October 
25th, before Mr. Justice Cozens-Hardy, Mr. FLETCHER MOULTON, 
K. C., in this Birmingham case, asked that the action might not come 
into the list for hearing before November lith. The learned 
counsel stated that the action was an important one, and bad refer- 
ence to patents for electrical meters.  Betore the case would be 
ready for trial, consultations must take place between experts, and 
the convenience of both sides would be met if a short postponement 
were granted. 


Mr. Justice CozENs-Hanpy acceded to the application. 


JOHNSTONE, BENJAMIN & Co. 


Tur affairs of Messrs. Johnstone, Benjamin & Có., 10, Ascham 
Street, Leverton Street, Kentish Town, manufacturer; of electric 
wires aud cables, came before Mr. Justice Wright, sittin son Monday 
as Bankruptcy Judge in the King's Bench Division. 

Mr. Murg Mackenzie said he appeared with Mr. Whately for 
the trustees under the firm's baukruptcy proceedings in support of 
a motion to declare the assignment by the debtors of substantially 
the whole of their assets toa limited company us void. The 
trustees, however, had had an offer made by the respondents to pay 
to them a sum sufficient to defray all the costs and charges of the 
bankruptey, to pay the preferential debts in full, aud a composition 
of 10s. in the £ to the other creditors on all provable debts. The 


trustees considered those terms excellent for the creditors, but 
thought it right to call his Lordship’s attention to the fact thata 
Scheme of arrangement in identical terms to the offer now made 
had been laid before the Registrar in Bankruptcy. The Official 
Receiver on that occasion reported adversely upon it on the ground 
that the transfer of their business by the debtors to the company was 
void. The Registrar accordingly adjourned consideration of the 
scheme until that point had been decided by his Lordship by means 
of this motion. The trustees were anxious, for the benefit of the 
creditors’ pockets, to accept the terms offered, but thought they 
ought not to do so without first acquainting the Court of all the 
facts. In reply to his Lordship, Mr. Muir Mackenzie eaid the 
arrangement had been unanimously accepted by the creditors, and 
the Official Receiver had reported that it was calculated to benefit 
them, because it was possible that under an administration in 
bankruptcy the estate would not yield a dividend of 10s. in the E. 
The only bar to the Court's sanction had been the report that the 
transfer of the business was void as against the trustees, The 
trustees regarded the application a3 one to affirm the transfer to the 
company in consideration of handing over the agreed amount for 
the benefit of the creditors. 

Mr. CARBINGTON, on behalf of the respondents, said the validity 
of the transfer of the business to the company had not yet been 
investigated, but he had a mass of evidence to show that it wasa 
bond fide transaction. 

His LonpsHiP observed that he would be taking upon himself a 
great burden if he set aside the views of the creditors and trustees. 
He thought the arrangement ought to be sanctioned so far as the 
Court was called upon to sanction it, but he would say nothing to 
decide any matter of the debtor's conduct, which would have to be 
dealt with later by the Bankruptcy Registrar. 


The motion was accordingly settled on the terms arranged 
between the parties. 


British Moron TRACTION Company, LIMITED, v. Moore. 


Mr. WALTER appeared before Mr. Justice Farwell on Saturday, 
and moved for judgment in the above action. He stated that the 
motion was brought on in default of appearance, and the action was 
one to restrain the defendant from infringing certain patents 
belonging to the plaintiff company. He asked the Court to grant 
perpetual injunction against the defendant from using those letters 
patent, and to direct that an inquiry be mad« as to damages. 


His LoRpsHIP made the order asked for, and allowed the 
plaintiffs taxed costs. 


C. A. CHURCH (H. Conotty & Co.). 


A motion was brought before Mr. Justice Wright, sitting on 
Monday last as Bankruptey Judge in the King's Bench Dlvision, 
arising out of the failure of Charles Alfred Church, manufacturing 
electrical engineer, trading as Henry Conolly & Co., at 42, 
Hampstead Road, and elsewhere. The debtor failed last June with 
total liabilities £12,334, and assets valued at sufficient to provide & 
surplus of £4,557 after payment of all debts. The motion was 
launched by the trustee against Mrs. Church (the debtor's wife) 
and a certain firm of auctionecrs, for an order to hand over the 
lease of the premises, 42, Hampstead Road, stated to have been 
given to Mrs. Church by the debtor to secure loans amounting to 
£50), and transferred by that lady to the auctioneers to hold asa 
lien for charges of £100 they had against the debtor for work done 
on his behalf. 

Upon the case being called, Couxsrr for the trustee stated that 
it was unnecessary to proceed as Mrs. Church had given an authority 
to the auctioneers to hand over the lease to the trustee. Evidence 
in support of that statement having been taken, 

His LonpsHiP made an order in the terms of the notice of 


motion, and directed the coste of the auctioneers and trustee to be 
paid out of the estate. 


PoLE v. ALABASTER AND ANOTHER. 


IN the King's Bench Division at the High Court of Justice on 
Tuesday, this action came on for trial before Mr. Justice Ridley and 
a special jury. The plaintiff; Mr. Benjamin Charles Pole, an 
engineer, sued Mr. H. Alabaster and Mr. T. E. Gatehouse, the pro- 
prietors and publishers of the ELECTRICAL REVIEW, to recover 
damages for alleged libel contained in the issue of that paper of March 
20th, 1900. The defendants denied that the words were defama- 
tory, or that they were written of and concerning the plaintitf, and 
pleaded that the article was fair comment upon a matter of publie 
iuterest, written and published bond fide and without malice, and 
for the benefit of the public. 

Sir Edward Clarke, K.C., and Mr. Whateley were counsel for the 
plaintiff; Mr. Rufus Isaacs, K. C., Mr. F. Dodd, and Mr. J. C. 
Graham appeared for the defendants. 

Sir EDWARD CLARKE said the action was brought in respect of an 
article published by the defendants, who were the proprietors and 
publishers of the ELEcTRICAL Review. This article was not only a 
criticism which would have been perfectly fair upon scientific 
matters so far as the plaintiff had connected himself with engineer: 
ing inventions, but was an unfounded and unjustifiable attack P 
the plaintiff personally. It was in that aspect of the case ear 
would demand the jury's serious consideration. The plaiu ks 
had been for many yems engaged in  pngineering Wor 
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in America, and two or three years ago came to this country 
with a view of exhibiting the multiple energizing momentum 
engine," with regard to which he used the word Poleforcia” 
as expressing a power he said he could get in excess of the power 
obtainable by other machinery used for similar purposes. 
The idea of the plaintiff's engine was that there were five fly-wheels 
of very large dimensions and great weight, operated each by a 
separate engine, and these wheels were, from time to time, by an 
automatic process, attached to or detached from the driving shaft 
from which the power was to be obtained. The plaintiff's idea was 
that a heavy wheel, if set in motion, acquired a very great 
momentum, which, when acquired, was attached to the driving 
shaft, and did work while the other engines were 1eleased and were 
aoquiring momentum, which, from time to time, was applied to the 
driving shaft by the attaching of the fly-wheels to that shaft. His 
(plaintiff's) theory was that the momentum which was acquired by 
the rapid revolution of these very heavy wheels secured a greater 
power to the driving shaft than could be secured by the direct action 
of the ordinary engine. Poleforcia was the word he used to 
express this increase of power or accelerating force. The plaintiff 
described his invention in papers full of technical phrases, 
one of which came before the conductors of the ELECTRICAL 
Review. In his (Sir Edward Clarke's) view it was not necessary 
to discuss whether the plaintiff's engine was a good or a bad one, 
because he thought the jury would say the article contained accusa- 
tions which would prevent a fair consideration of the invention 
under consideration, and would attach a certain stigma and 
reproach to the plaintiff when he came before the public or 
engineers to deal with it. The article was as follows: 


€ Poleforcia.—Every few years sees the recrudescence of the 
idea of something for nothing. We do not say that the new force 
of poleforcia belongs to this category, because it is impossible to 
tell from the extraordinary jargon of a very lengthy pamphlet 
which treats of the subject just what it is that the writer is trying 
to describe. The 13 es of this extraordinary production are 
written in the English as she is spoke style of, we should imagine 
this time, a German. It is decidedly funny. Here is one charac- 
teristic paragraph:—‘In consequence of the revolutions of this 
shaft, levers are forced up and held up together, then those levers 
which were up, when the two new levers are forced up, these 
first two are dropped, leaving two still forced up.’ This 
is clearness itself compared with other passages. In 
plain Englisb, if we understand the drift of the inven- 
tion, the ‘multiple energising momentum engine,’ whose head- 
quarters are at 130, Westminster Bridge Road, consists of a series 
of engines with ratchet coupling to an assemblage of fly-wheels, and 
some wonderful gain of energy is supposed to be secured by the 
non-positive connection in the performance of ‘rotary font-pound 
work.’ Each fly-wheel is run nine revolutions idle, and then is 
coupled automatically to the shaft for three revolutions. The idea 
in the inventor’s mind appears to be that he in some way gets hold 
of energy from nothing, because more power is required to lift 
1 ton 1 ft. than to draw 1 ton 1 ft. horizontally. This is to him 
‘the spirit of a living thing in the wheels.’ Evidently Ezekiel has 
been getting at him. It must have cost a lot to print the brochure 
on very good paper, and there must be some deluded creature at the 
back finding the money for this ridiculous thing. ‘Presumably the 
public may be asked to subscribe to this, or we should not have noticed 
the affair at all. If those in it are acting in ignorance, it is kindness 
to let them know their engine is best fitted for the useless scrap heap.” 


The learned counsel submitted that the article suggested that the 
plaintiff had imposed upon some deluded person by the pretence 
that he had got a good thing, that its object was to warn people 
against the plaintiff in respect of this alleged invention, and that 
the defendants having refused to insert an apology in their paper, 
the plaintiff was entitled to some compensation for the injury that 
libel would do him if it were not contradicted in public. 

Mr. BENJAMIN CHARLES Pots, the plaintiff, was then called, and 
in the course of his examination, said that many years ago he con- 
ceived the idea which he ultimately developed under the name of 
" Poleforcia.” He had spent thousands of pounds in developing his 
idea, and now had an engine working the electric light at the 
Alexandra Palace. In his opinion the invention was a very useful 
one. "There was no foundation for the suggestion that he bad 
deluded anybody ; on the contrary, he had spent his own resources, 
and experimented in an open shop where everybody could see his 
engiue and take their tests. . 

Cross-examined by Mr. Rurus Isaacs: Poleforcia” is the name 
you give to the new power which you say you invented ?—To the 
developed power made by my engine. 

Does your engine create this power ?—-My engine brings it about 
by a series of momentums as I use them. 

ds referred to by you as a new power ?—4A new way of turning 
a shaft, 

Do you object to my calling it a new power ?—It is a new power 
the way I use it. I have arranged a new power. 

Is it your contention that you get out of your engine a greater 
output than the input ?—If you describe the input and output, we 
do; if you do not describe them, the mere use of the words does 
not mean anything. 

. Do you pretend that by your engine you get more output than 


Input of power ?—When the input is calculated and the output is 


calculated. 
. Do you now state that your engine will produce a greater output 
in foot poundage of power than the input ?— Yes. 

I suppose if you can do that, it would not be an exaggeration to 
say that you have discovered something which is worth a hundred 


times more than the discovery of perpetual motion ?—I do not 


think the turning of a wheel is of any value by itself. $ The wheel 
I turn is a useful wheel, turning a very large dynamo. 

In further cross-examination, WITNESS was asked if he thought 
he could get more power out of a grindstone than he put in, and 
he replied that a grindstone was a single unit, and he did not 
make that claim. Asked the same question with regard to two 
grindstones coupled, the witness said he could not answer '' Yes” or 
„No.“ The new power he claimed to have invented was a means of 
storing energy plus acceleration. Witness proceeded to say that he 
had not attempted to turn his invention to account in England, but he 
was attempting to work it commercially inthe United States, though no 
orders were taken for engines. ''Poleforcia" was in the experimental 
stage, but tests in America had demonstrated that it saved coal. An 
application was made by the defendants to test the machine running 
at the Alexandra Palace with a view of finding the result as regarded 
input and output of power. The engine was not ready, so tests 
were made with a smaller one he bad at the Aquarium. The tests 
were made in the presence of a number of scientific gentlemen, and 
the result was that the output of energy was considerably less (about 
one-half) than the input. The tests were perfectly fair, and he had 
no recollection of making any complaint to the gentlemen who were 
testing. A wheel of larger diameter would have been better for his 
engine. He and the proprietors and editors of the ELECTRICAL 
REVIEW were unknown to each other. The pamphlet on which the 
comments of the defendants were based was sent out for advertise- 
ment—to get people to put money into Poleforcia,” and use it 
when they thoroughly understood it. The pamphlet was sent out 
inviting comment. In his opinion it was wrong to prevent money 
going into the investigation of Poleforcia.” 

In re-examination, WiTNEss said that if the article had been con- 
fined to scientific formula and saying his invention was worthless, 
he would not have brought the action. 

This was the case for the plaintiff. 

Mr. Rufus Isaacs, K. C., addressing the jury for the defence, said the 
plaintiff’s invention had no commercial value, and he had claimed 
to do that which was in fundamental opposition to all the principles 
of science, and which was nothing more nor less than an absolute 
absurdity. The plaintiff was one of those mistaken people who 
became possessed of an idea that they had hit upon some wonderful 
thing, and were convinced that they had invented something which 
would revolutionize the whole world, and which was the most mar- 
vellous invention which had ever been brought to light in the history 
of science. If the plaintiff had done what he claimed to do, people 
would be going down on their knees to him fori leave to use his 
invention. This machine was examined by the defendants and their 
experts at the Aquarium, and it was shown that it did not do what 
the plaintiff claimed it did. What the plaintiff claimed was to get 
more out of an engine than he put into it—a thing which could not 
be done by humanagency. He submitted that what the defendants 
had written was in the nature, therefore, of fair comment. 

Mr. W. Wong Beaumont said it was absolutely impossible 
there should be any gain of power by means of the plaintiffs 
engine. The device of the fly-wheels and clutches meant an extra 
loss of power. This device had been known for 50 years, and there 
was nothing new in the patent of the plaintiff. The effect of the 
change was to put energy into the fly-wheel at one moment and 
take it out the next. That was all the philosophy there was in it. 

Prof. Perry, F. R. S., agreed with the evidence of the previous 
witness. He added that in the first set of tests there was 1 4 electrical 
power put into the plaintiff's contrivance and 425 came out —that was 
to say, 70 per cent. of the power was lost in the machine. In the 
second set of tests 67 per cent. was lost. It was not conceivable 
that there should be an exception to the fundamental principle of 
modern engineering, which was that you could not get more energy 
out of a machine than you put into it by any contrivance what- 
ever. The pamphlet on “ Poleforcia " was very like the documents 
put forward by men who invented such things as perpetual motion, 
and who deceived themselves and used scientific jargon. 

Mr. W. H. BoorH, a member of the American Society of Civil 
Engineers and an engineer of 30 years' experience, said he was 
the author of the article in the EEECTRICAL Review. When he 
wrote it he did not know such a man as Mr. Pole existed. Until 
he saw the pamphlet he had never heard of Poleforcia.” There 
were passages in the pamphlet which were sheer jargon to an 
engineer. The article was written bond fide and without malice. 

Mr. T. E. GATEHOUSE, one of the editors of the ELECTRICAL 
Review, said that the article in question came“ under his super- 
vision before it was printed. He first heard the name of Mr. Pole 
when he received the solicitor's letter. He read the pamphlet on 
which the article was based. The claim the plaintiff, made was a 
physical impossibility. 

In cross-examination by Sir EDWARD CLARKE, WiTNEss' said 
Mr. Booth was an old and valued contributor to the paper, and he 
was satisfied of that gentleman's bond fides. It was clear, from the 
pamphlet, that the plaintiff pretended to get threc times as much 
out of his machine as was possible. 

Mr. C. W. S. CRAWLEY and Mr. E. C. pz SEgauNpo, also gave 
evidence. l 

COUNSEL addressed the Court. : 

Mr. Justice RIDLEY, in the course of summing up, said the 
question for the jury was whether the article was to be treated as a 
libel or as a fair criticism on a matter of public interest. In his 
opinion the pamphlet did claim that the plaintiff had discovered a 
new power, and that he was getting more out of his engine than he 
put into it. Ifthe jury came to the conclusion that the pamphlet 
claimed for the plaintiffs engine that which was impossible, they 
would also come to the conclusion that the bulk of the article was 

not stronger than the plaintiff deserved. r 

After considering the matter for 20 minutes the jury retnrned a 
verdict for the defendants, 
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Judgment was given for tbe defendants accordingly, with the 


costs of the trialand of the tests which had been made by order of 
ihe Court. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ENDING OcT. 30TH, 1900. WHEK ENDING Ocr7. 29TH, 1901. 


Adelaide Value £2,087 Adelaide .. Value £118 
Amsterdam .. € eg R5 Bilbao ar . 100 
Bombay sê is T es 75 Bombay  .. T E «s 85 
Buenos Ayres. Teleg. mat. .. 150 - Teleg. wire .. 8065 
Calcutta E s . . 1,803 Boulogne te vs 82 
Cape Town .. vs ae . 472 Buenos Ayres be ae 231 
Christiania. Teleg. wlre ks 44 is m Teleg. mat. 510 
Colombo à «x e 446 Calcutta js 2s 935 
Copenhagen — ʻe 15 Cape Town. Teleg. mat. . 900 
š Teleg. wire - 17 Colombo NT za ate 42 
Durban s si 8 ew 9 Copenhagen. Teleg. cable .. 67 
15 Teleg. mat. .. Va 87 Durban vx m Vs .. 577 
Gothenburg. Teleg. wire i 16 East London i - . FB 
Hamburg. Teleg. mat... .. 550 " Teleg. poles .. 139 
Melbourne .. TIT ee 1,005 Fremantle .. T 855 -— 50 
- Teleg. wire.. . . 1,016 Halifax i. 955 2 - 10 
Ostend e ix d 203 Hobart s 828 s za 47 
Perth T ks - 200 Karachi ee as ar 10 
Pireus., Teleg. apparatus 100 Launceston.. - jx . 109 
Rio Janeiro .. £s - . 176 Melbourne .. es ss .. 673 
Teleg. mat. . 185 Nagasaki as - . q 190 
St. Petersburg e» T 10 Penang ah v ae .. 824 
Santiago : 3 25 Port Elizabeth .. T 2n 64 
Shanghai... n s se 21 Rangoon... 2 . . 1,808 
o» Teleg. cables, £c. .. 2,000 Rotterdam .. es T vs 65 
Singapore $^ e .. 2087 Bt. Petersburg... z . 243 
5 Teleg. cable .. .. 147 Singapore à 299 
Stockholm. "eleg. mat. T 65 Stockholm .. vs T dis 26 
Sydney we id ae .. 2,083 - Teleg. cable.. . 564 
„. Teleg. & teleph. goods, &c. 5,100 Sydney E ve T . . 1,47 
Tokio.. gi os n .. 505 Tokio 29 
Yokohama .. ade & . 709 Trinidad : 20 
55 Teleg. cable . . 3,793 Valparaiso . be E in 10 
Wellington .. Lr - . . 1121 
í Elec. instruinents 1,043 
A Teleph. mat. .. 925 
Yokohama .. 5 £s .. 283 
Total ae £23,600 Total 2% £12,774 
Foreign Goods Transhipped. 
Perth. Elec. goods Value £1,011 | Bombay. Electrolyser .. Value 278 
Stockholm, Elec. goods ae 85 
Total .. l, ole Total .. .. £278 
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Automatic Block Signals for Electric Railways. — 
The first application of automatic block signals for electric railways 
was that installed on the Liverpool Overhead line in 1893. Recently 
they have been adopted on the whole system of the Boston Elevated 
Railway. The signals are operated on the Westinghouse electro- 
pneumatic principle, and probably no other example is to be found 
in which the value of automatic block signals for the expediting of 
train movements is more pronounced. The train service on this 
line is so frequent that each signal is operated at least 600 times a 
day. The signals work on the “normally clear" principle. This, 
with & frequent train service, is by far the best arrangement, since, 
were the signals worked on the normally danger" principle, the 
frequency of the trains would practically convert it into “ normally 
clear" one. The Westinghouse clectro-pneumatic system is rapidly 
gaining favour in this country. Quite recently the North-Eastern 
Railway Company have ordered a 106-lever equipment for their 
station at Tyne Dock. The system is about to be placed in use in 
the large station now being built at Bolton by the Lancashire and 
Yorkshire Railway Company, and it is well known that the Great 
Eastern Railway Company havc had in continuous use for two years 
past at their Whitechapel Goods Yards a similar equipment. 


Bankruptcy Proceedings.—The last day for receiving 
proofs in re W. R. Beckton, Herne Hill and Holborn, is November 
9th. Trustee, Mr. E. L. Hough, Carey Street. 

November 8th is the latest date for receiving proofs in re J. A. M. 


Collier, electrical engineer, Gateshead. "Trustee, Mr. J. Gibson, 30, 
Mosley Street, Newcastle. 


Liquidations, — Creditors of the Edwards Electrical 
Company must send particulars of debts, &c., to A. E. Darville, 
19—21, Queen Victoria Street, E. C., the liquidator, by December Ist. 

A petition for winding up the Electrical Regulating and 
Lighting Syndicate (presented by Mr. J. E. Stott, electrical 
engineer, of Birmiogham) is to be heard at Manchester on 
November 11tb. 

A meeting of the Universal Electrical Advertising Syndicate is 
to be held at Nottingham on November 29th to hear an account of 
the winding up from the liquidator, Mr. T. G. Mellors. 


Books Received.— Electrical Catechism.” by Geo. D. 
Shepardson. New York: American 
1901. 82. 

"Scientific Research," by Stephen Smith, M. R. C. S. 
edition. London: Elliot Stock. 28. 

„Practical Electric Railway Handbook,” by Albert B. Herrick. 
New York: Street Railway Publishing Company. 83.00. 

“The Cyanide Process of Gold Extraction," by James Park. 
London: Charles Griffin & Co. 1901. 7s. 6d. 
“Science Abstracts,’ October 25th, 1901. 

Spon, Limited. 2s. 


Electrician 


Second 


London: E. & F. N. 


Company. 


New Edition.—An entirely new edition of Dr. Mul- 
lineux Walmsley's “Electricity in the Service of Man” is being 


issued by Cassell & Co. in 6d. parts. See our advertisement pages 
this wcek. 


Catalogues and Lists.—From the Newton Electrical 
Works, Limited, we have received a circular of the windmill driven 
self-regulating dynamo which they built for the Antarctic expedi- 
tion ss. Discovery, which has already been referred to in the columns 
of the ELECTRICAL REVIEW. 

Some cards of ‘ Atlas” patent portable machine tools have come 
to hand from the Atlas Engineering Company, of Levenshulme, 
who make a speciality of electrically-driven tools. The illustra- 
tions show horizontal boring machine, portable electric radial drill 
(Mather & Platt's patent), and other tools at work inside a 21 ft. 
ring. 

Messrs. L. M. Ericsson & Co., Limited, of Temple Chambers, 
E. C., send us a copy of their new priced catalogue, Section D," in 
which their intercommunication telephones and accessories are illus- 
trated and described. Examples of estimates and diagrams show- 
ing connections are included. 

Marconi's Wireless Telegraph Company, Limited, sends us an 
illustrated list of its 10-in. induction coils, which are manufactured 
at the company’s works. The company has specialised in induc- 
tion coil making. 

The Tandem Smelting Syndicate, Limited, sends us a priced 
circular of a regenerative alloy for purifying and making up 
stereo and type metals. 

A well got up pamphlet has been issued by the Typewriting Tele- 
graph Corporation, of Dashwood House, E.C., describing their 
Steljes' patent type-printing telegraph apparatus. A list of people 
to whom the apparatus has been supplied is given. 


Controlling the Speed of Electric Cars,— Messrs. 
Estler Bros., of Laurence Pountney Hill, E. C., are introducing to 
the market an automatic governor for controlling the speed of tram 
cars. The apparatus is designed to automatically actuate a switch 
or resistance when any predetermined speed is attained, so that the 
speed of & car or other vehicle can be controlled and kept within 
any desired limit. The device is specially applicable for governing 
the speed of tramcars in order to comply with the Board of Trade 
regulations, and, we are informed, can now be successfully applied 
for this purpose. It is a somewhat difficult matter to lay down a 
hard and fast rule respecting the maximum permissible speed 
allowed, and expect a motorman or driver to strictly adhere to that 
rule under all circumstances. 
acarit is claimed to be impossible to exceed the B. of Trade limit, 
as the moment this ia attempted the automatic switch opens and 
promptly cuts off all power from the motors. The general arrange- 
ment applied to cars is as follows:—A sprocket wheel is fitted to 
the axle of car which drives a countershaft attached to bearer of car 
body. This shaft is driven by either a chain or steel cord, and 
drives a small pulley underneath the platform of car where a pair 
of bevel wheels are enclosed in an oil-tight box and geared 
to speed indicator. This indicator is calibrated to read Miles 
per hour,” and is fixed in a position so that the driver can 
see at all times the speed at which the car is travelling. It 
is fitted with a pair of contacts that may be set for the 


pointer of a tachometer to close the circuit of a four-volt battery 


when any predetermined speed is attained. The automatic 
switch is fitted with a solenoid and trip gear, so that immediately 
the car exceeds the maximum permissible speed, electrical con- 
tinuity from the battery is established, and the circuit breaker on 


the car opens and cuts off all current from the trolley wire to the 


motors. The apparatus can be made so that when the speed is 
reduced to, say, three miles an hour, the circuit breaker is suto- 
matically closed again. This, however, introduces a complication 
which is not desirable. It is much better for the motorman to do 
this after convincing himself that his controller is on the “ off” 
position. The above is a description of the apparatus in its simplest 
form, and it is considered that it ought to meet the demands of the 
B. of T., and be a valuable guide to a driver even when coasting” 
downhill. In districts where steep inclines are numerous, and, 
possibly, a source of danger, the apparatus in its simplest form 
would not be adequate as an automatic arrangement, because 
normally, when coasting, the current is already cut off at the con- 
troller. The apparatus should preferably be available to act auto- 
matically even under these conditions. To meet this demand 
another apparatus covered by letters patent has been devised. This 
apparatus consists of a circuit breaker provided with a trip 
gear as described above, but is so arranged that when the main 
current circuit is broken, due to excessive speed, certain 
other contacts are made such that current is supplied to the 
electric brakes and the car direct from the trolley wire, 
stopping the car quickly. This takes place even if tte 
controller is on the off“ position, e.g., when descending sn 
incline. Generally, on whatever position the controller handle may 
be, when the excess speed is acquired, the apparatus puts on the 
electric brakes, and cuts off all current from the motors. Thus the 
speed is automatically controlled, whether the car is running on the 
level, or coasting,” with current off. The public is protected from 
possible danger caused by excessive speed, and the tramway com. 
pany from claims due to accidents, which are generally easily proved 
and based on fast driving. The driver is also released from fines, 
as he cannot drive beyond a predetermined speed fixed by the 
B. of T. As the "rushing of cars is done principally at night, by 
simply connecting one series of lamps to the underside of the auto- 
matic switch, not only the passengers, but also the public, can see 
at a glance when the driver has exceeded his speed, as the moment 
the main switch opens, one half of the lamps in the car are auto- 


With this automatic device fitted to 


— 
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matically switched off, and remain so until the offending member 
puts the switch on again. The apparatus may be used for a number 
of other purposes, e.g., to prevent the racing of marine engines, to 
regulate feed water of boilers, the temperature of buildings, stores, 
&c., the output of dynamos and motors—in fact, for any purpose 
where accurate regulation is necessary. 


Dispute.—The Liverpool Post states that a dispute, 
which might have developed into a serious and disastrous strike, at 
the works of Messrs. Laird Bros., Birkenhead, has now been settled 
amicably by arbitration, the difference being between two trades, 
namely, the engineers and shipwrights, as to to whom belonged the 
work of securing the electric dynamo on board ship, both sides 
claiming that the character of the workmanship was such as to bring 
it within the special scope of their particular trade. By mutual 
consent the dispute was referred to two arbitrators, Sir Fortescue 
Flannery, M.P., acting at the request of the Amalgamated Society 
of Engineers. As the result, the court of arbitration has awarded 
that the engineers shall take charge of the work and have the 
responsibility for the proper placing and adjustment of the 
dynamos, and it is expected that the work in question, which alone, 
in the vast operations of the yard, had been suspended pending the 
taking of evidence and consideration of the arbitrators’ award, will 


now be amicably resumed. 


Electrical Contractors’ Association.—A meeting of 
delegates representing the Local Associations from Newcastle-on- 
Tyne, Leeds and district, Hartlepool, Sunderland, Darlington, 
Stockton and Teesside was held at the County Hotel, Newcastle-on- 
Tyne, on Saturday afternoon, the 26th ult. Reports and notes 
from the respective secretaries were read and discussed. A strong 
feeling was shown that a Northern section subservient to the 
National Contractors“ Association should be formed for more, active 
combination, and the following resolution was unanimously 


carried :— 
That a sectional Association comprising the Northof England, embraced by the 


districts of Berwick and Carlisle on the north, and Hull, Sheflield and Man- 


chester and district on the south, be formed with the object of easier organisa- 
tion and combination for mutual interests of the respective Local Associations 
in their district, and that a farther meeting be convened for this purpose at an 


early date. 

A meeting is to be held in Leeds on SaSurday, November 23rd. 
Secretaries of Associations desiring to be represented should com- 
municate with Mr. Claude Johnson, Westminster Chambers, East 
Parade, Leeds, secretary of the Leeds Masters’ Association. 


e 


Metallic Gasket.—We have received samples of the 
Merwarth metallic gasket, an American device, which is being 
introduced into this country by the Fairbanks Company, of 16, 
Great Eastern Street, E. C. This consists of a soft metal riug, about 
4 in. in diameter, reinforced by an outer copper ring y in. in 
diameter; to the latter are soldered two short copper wires, which 
are bent round a couple of the bolts to hold the gasket in place. 
When the flanges of the pipes are drawn together by screwing up 
the nots, the soft metal is squeezed up, filling all inequalities and 


ensuring a steam-tight joint, for which great durability is claimed. 


Further, the gasket can be used again after opening the joint, and 
it is applicable to any size or type of joint; such gaskets are in 
use up to 60 in. in diameter for cylinder covers, &c., with satis- 
factory results. In these days of high pressures and superheated 
ateam, leaky joints are too often met with in central stations, and & 
reliable packing, such as this appears to be, should come as a boon 
and a blessing to engineers. 


Siegrist Lubrication.—The Manhattan Railway Com- 
pany has given a contract to the Siegrist Lubricator Company, of 
St. Louis, Mo., to instal its system of automatic lubrication for the 
entire power plant of 96,000 H.. The Siegrist system is also being 
installed by the De Beers Consolidated Diamond Mines Company, 
of Kimberley, South Africa, and at the Glasgow Tramway Power 
Station, the largest plant in Great Britain. 


Siemens's New Works.—The Safford Advertiser says 
that considerable progress has already been made with the 
extensive new works which Messrs. Siemens Brothers, Limited, 
are erecting in the Lichfield Road. The contract for the 
earthwork, which was let to Mr. Godwin, of Hanley, and the 
contract for the sidings, which was let to Mr. C. J. Nevitt, of 
Stafford, have almost been completed, and the contract for a 
portion of the brickwork and general building has just been let to 
Mr. H. Lovatt, of Wolverhampton and London. The pool by the 
Queensville Bridge has been doubled in size and considerably 
deepened, and this will be used as a cooling pond. Mr. Lovatt's 
contract amounts to £10,000, and comprises a building some 500 ft. 
long by 50 ft. wide, which will be used as the erecting and testing 
shop. Other buildings for which the contracts have not yet been 
let will comprise the machine shop, the wood-working shop, and 
a It is hoped that the works may be completed in about 18 
months. 


Sutton and Howth Tramways.—In our description 
of the Sutton and Howth electrical tramway in our issue for 
ctober 18tb, we omitted to mention that the main switchboard was 
constructed by the General Electric Company (1900), Limited, who 
15 = sub-contractors in this respect to Messrs. Ernest Scott and 
untain. | 


For Sale.—TheYGrand Theatre, Swansea, is offering 
certain electrical plant for sale. 


Trade Announcements, — The British Thomson- 
Houston Company, Limited, electrical engineers and contractors, 
who have recently moved their head office to their works at 
Rugby, will on November lst move their showrooms from their 
present quarters at 26 & 27, Bush Lane, to 83, Cannon Street. 

Mr. A. K. Baylor announces that he has removed to Oxford Court, 
Cannon Street, E.C. | 


What the British Consuls have to Say.— Electricity 
sn Norway.—Vice-Consul Thiis (Fredrikstad) reports that the ex- 
tension of the Aktieselskabet Hafslunds electric power station at 
the Port of Sarpsborg will, when finished, enable the company to 
dispose of over 16,000 H. P., and if required, the station can be still 
further increased by 7,000 to 8,000 H.. The town is now furnished 
throughout with electric light, the necessary current being supplied 
by the company referred to. Electrical works are being built on 
account of the town of Flekkefjord, the power—about 1,000 H.P.— 
being takeu from a waterfall situated about 7 miles from the town. 
The charge for light in Flekkefjord is at the rate of 10s. per 16- 
normal-light lamp; for manufacturing use the charge is £2 15s. to 
£3 18s. per H.P. per year, the rate being lower the more power is 
required, this rate working out much cheaper than the use of steam. 
The flour mills at Skien, Vice-Consul Franklin states, are lighted by 
electricity. The Skien Electric Power and Light Works, the British 
Vice-Consul thinks, are worthy of mention. He states that they 
are driven by water-power, having six dynamos, &c., delivered by 
the firm of Schuckert, of Nüremberg, the town beiug lighted from 
the works. Porsgrund is also erecting electric works, the dynamos 
being supplied by Siemens & Halske, of Berlin, both the firms 
mentioned having branches in Norway. The Gjenisó Kloster, 
Skien, is reported to be the seat of several new industrial under- 
takings mostly worked by water-power or electricity. The 
mechanical and clectrical works at Skien, with a capital of about 
£20,000, have passed into the possession of a German firm, W. 
Lahmeyer, of Frankfort-on-Main. The works utilise 120 H. p., and 
employ about 100 men in the manufacture of dynamos, &c. 

San José Electric Tramway.— This tramway, which was built and 
is worked by the Costa Rica Electric Light and Traction Company, 
a British undertaking, runs from the railway station in San José to 
the end of the Sabana, a distance of about 34 miles, and, according 
to the report of Consul Harrison, is well patronised. During the 
dry season, however, the cars do not run after 5.30 p.m., as, owing 
to the lowness of the rivers, there is not sufficient power to enable 
the company to run the trams and furnish light at the same time. 
An extension of the line to the Mojón and Curridabat is contem- 
plated, and the rails have been laid for a distance of two miles, but, 
Consul Harrison states, owing to disputes with the Telephone Com- 
pany the work has been suspended. He understands that it is 
also proposed to make use of water-power some miles from San 
José, so that the company may not continue to be subjected to the 
difficulties experienced during the last two dry seasons. 

Waterworks and Electrice Lighting in Malta.—'The cost of the 
electric lighting and waterworks in Malta during 1900 is returned 
at £29,924 3s. 64d., an increase of £4,008 16s. 104d. on the ex- 
penditure in 1899, this increase being attributed to higher salaries 
and wages in the electric lighting department, rise in the price of 
coal and of materials in general, and part cost of a new surface 
condenser, 

Telephones in Malta. All Government departments, charitable 
institutions, and the principal police stations in Malta are connected 
with the “ Melita Telephone Exchange," which is a private enter- 
prise. Communication with the island of Gozo is now carried on 
by telephone under the management of the military authorities. 

Electricity v. Coal.—Consul C. C. Morgan, in his report on the 
general trade of Italy for the year 1900, has occasion to direct 
attention to the falling off in the British coaltrade with Italy, which 
ig largely due to the fact that Italy is trying io utilise its com- 
bustibles, and the circumstance that electric power obtained from 
its numerous waterfalls is being extensively resorted to. He is 
afraid that the falling off will be more marked in future, partly on 
account of possible American competition, and the only way of 
counterbalancing the deficiency in the coal importe, so far as he can 
see, is by pushing the trade in electric machinery. Up to the 
present, he states, Italy's workshops are such as not to be able to meet 
the increasing demands for electric plant, and he believes that there 
is an opening for a fairly large trade in that direction. 

Electric Furnaces for Producing Acetylene.— The various com- 
panies formed in Italy for the manufacture of acetylene, Consul 
Morgan states, now own 30 electric furnaces for the production 
of calcium carbide, chiefly in the neighbourhood of the waterfalls 
of Terni and Narni, in the Perugia districts. 

The Trade of the Faroe Islands.—Consul Villiers is of opinion that this 
would probably develop more rapidly if there were better facilities 
for communication with the islands. There is no cable to the Faroe 
Islands, and no telegraphic wires there even, and during the winter 
several weeks usually pass without a mail boat either leaving or 
arriving. 

Swedish Electrical Enterprise.—Cheap and good telephones, 
Consul Mac(iregor states, are plentiful in Sweden itself, and as an 
instance of Swedish enterprise abroad he mentions that on November 
20th, 1900, a concession was granted by the Russian authoritics to a 
Swedish company for the construction of telephone lines in Moscow 
and Warsaw, the rights to extend over a period of 18 years. In 
order to carry out the undertaking, the Swedish company associated 
itself with other Swedish and some Danish capitalists. It is esti- 
mated that subscribers will have to pay about £7 10s. in Warsaw 
aud £8 7s. in Moscow. 
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ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—The T.C. contemplates the establishment 
of a special installation for the market stalls, and has instructed 
the town clerk to apply to the L.G.B. for the necessary borrowing 
powers. The Corporation proposes to undertake the wiring of 
consumers’ premises, on terms which provide for the repayment of 
the money expended in five or seven years. 


Albury.—The question of the electric lighting of the 
district has been before the Parish Council for several years, and 
the Duke of Northumberland has agreed to lease a stream on his 
estate. Mr. A. A. Campbell Swinton has presented & voluminous 
report on the whole subject, and states that even if all the available 
water-power were utilised, not more than 500 16-c.p. lamps could 
be provided for at one time, compared with an estimated total of 
1,407 lamps required. The difficulty, however, could be met by the 
use of storage batteries and running the dynamos continuously. 
The estimates for the work are as follows :— 

Two 15-1.r. dynamos, with mill gearing .. ES ba .. £387 


Main cable to chief battery station pu 


Battery for 1,000 lights, with switchboard and instruments. 941 


Service mains and public lamp connections ss 1,545 
Underground conduits.. ; a s 2 ; 1,645 
Contingencies : es "s i P 547 

Total ae ae £6,028 


Mr. Swinton estimated that the revenue at 6d. per unit would be 


£865. The matter will be discussed at the next meeting of the 
Parish Council. 


Bangor.— Colonel W. Langton Coke last week held a 
L.G.B. inquiry into applications by the Corporation for sanction to 
borrow sums of £2,032 and £4,500 for electric lighting purposes. 
' The amount authorised to be spent on the construction of works, 
purchase of land, &c., was £15,900. The number of 8-c.P. lamps 
now connected was 6,200, and when the Council received permission 
to borrow the £4,500 asked for, they would be able to supply 


12,000 8-C. P. lamps. There was no opposition to either of the 
applications. 


Barnes.—4An experiment is about to be made in this dis- 
trict in lighting the streets with 700 Nernst lamps. 


Birkenhead.—The T.C. has decided to apply to Parlia- 
ment for powers authorising the Corporation to supply and deal in 


electric fittings, and to make arrangements with consumers for 
assistance in wiring. 


Bloemfontein.—At a recent meeting of the T.C. the 
Public Works Committee reported that it was impossible to supply 
more light to private consumers until the transformers on order had 


arrived. Authority was obtained for the purchase of additional 
meters. | 


Bristol.—There has been an increase this year over the 
figures of 12 months ago of no less than 33,573 lamps of 8 c.P. This 
is by far the greatest increase that has taken place in any year since 
the commencement of the undertaking. In fact, the average 
increase for the last three years has been equal to what was at the 
outset thought sufficient for the whole city—viz., 20,000 lamps. The 


revenue in 1900 was £37,398. The use of electricity for power is 
also gaining ground. 


Burntisland,—The new dock is being lighted with arc 


Jamps by Messrs. Crompton & Co., Limited. The whole area of the 
quays will be lighted, with 39 lamps. 


Calcutta.—The following letter written by Messrs. 
Kilburn & Co. (the managing agents for the Calcutta Electric 
Supply Company) and appearing in the Indian Daily News 
for October 4th, explains trouble which has arisen in connection 
with the Calcutta supply mains: “ We think that an explanation 
is duc to the public in respect to the interruptions in the supply of 
current which have occurred during the last few weeks, and which 
we fear have caused great discomfort and inconvenience. Most of 
the Calcutta Electric Supply Corporation's mains have been laid 
underground on one of the most approved systems in use in 
England, and under the direct superintendence of the most experi- 
enced rable makers that England affords, and there is no doubt 
that under English conditions the results would have been excellent. 
The system, however, has not proved itself impervious to injury 
from the peculiar climatic conditions of Calcutta. Tbe directors 
are fully alive to the importance of the matter, and are taking 
vigorous steps for the rectification of those points where weakness 
has been disclosed. The system has stood well during the dry season, 
but developed weakness towards the close of the rainy seasons both this 
year and last. Before next rains we expect that the whole system 
will have been overhauled and made secure against further mishaps. 
As a first step in this direction automatic cut-outs have been 
obtained, which will automatically disconnect any defective main 
in case of accident, and so prevent a stoppage of supply, as the 
other mains will remain in connection. We are now waiting for 
the permission of the municipality to erect the pillars for these cut- 
outs, which we trust will shortly be granted.” 


Colwyn Bay.— A I.. C. B. inquiry takes place to-day into 
the application of the D.C. for sanction to borrow £8,450 for elec- 
tric lighting. ; 

Coventry.—The T.C. has adopted the recommendations 
of the E.L. Committee, which we outlined in our last issue. 


Enfield.—The D.C. has requested Mr. R. Hammond 
to advise upon the agreement submitted by the North Metropolitan 
Electrical Power Distribution Company, Limited, and the proposals 
of the Provincial Electric Light and Traction Company, Limited. 


Exeter.—The City Council, which, on October 14th, 
received a committee’s recommendation for acceptance of the British 
Westinghouse Company’s tender of £29,707 for equipping the 
new electricity generating station, is sbarply divided on 
the subject, chiefly on the question of engines, one section being in 
favour of reciprocating, and the other of terbite engines. Messrs. 
Parsons had tendered fof the equipment of the works for £27,981 2s. 
The Council met again to consider the matter. Councillor 
Bradley Rowe said he did not know that Messrs. Parsons had ever 
entirely equipped a new station, and it would be a risk to put the 
whole job into their hands. Besides, turbines were still in the 
experimental stage. Councillor J. A. Loram said Parsons engines 
were being put in in some places in substitution for reciprocating 
engines. Blackpool and Sheffield were quite satisfied with turbines in 
their generating stations, and, at any rate, the Government did not 
consider turbines as experimental. Councillor Berry said 94 per cent. 
of electric stations in the United Kingdom were fitted with recipro- 
cating engines, and in the majority of instances in which turbines 
were being added it was on account of limitations of space. Of the 
75 electric tramways in the kingdom 72 used reciprocating 
engines, and two had those engines supplemented by turbines, 
only one being run entirely by turbines. Councillor Munro's 
amendment was put to the meeting— That, subject to the contractor 
agreeing to a substantial increase in the amount of fine or bonus for 
deviation from the specification in steam consumption, and agreeing 
io the machinery being tested on the site by an expert appointed by 
the Council, the offer of Messrs. Parsons be accepted, the contractor 
to guarantee the efficiency of the whole of the work for 12 months 
after completion; and that the Committee be empowered, if they 
think fit, to substitute surface for ejector condensers.” On a division 
thia was defeated by 28 to 20. Councillor Challice thereupon moved 
a second amendment: That, in accordance with the advice of Mr. 
Hammond, the specifications be re-drafted and tenders invited from 
the Westinghouse Company, Messrs. Parsons, and Messrs. Ferranti, 
on the basis of the new specifications.” After a 3} hours’ debate, 
the subject was adjourned until Tuesday night, and at that meeting 
was, Without discussion, further adjourned to next Tuesday. 


Germany.— The establishment of municipal electricity 
works in the town of Plathe has been decided upon. 


Glasrow.—A gas explosion in a manhole occurred in 


Hillhead last week, extinguishing the lamps in the Western district 
for some hours. 


Heywood,—On Saturday last the new electricity works, 
which have been erected at Hind Hill for the Corporation, were 
opened by Alderman Maden, ex-Mayor of the borough, and chair- 
man of the Electric Lighting Committee. The works and the 


laying of the electric mains have cost about £14,000. Mr. Adams 
was the consulting engineer. 


Kilmalcolm.—Negotiations have been entered into with 


the Clyde Valley Electric Power Company for the introduction of 
the electric light into Kilmalcolm. 


Lancaster.—The T. C. has decided that the price of 


energy for motors be reduced to 3d. per unit. 


Liverpool.— The Electric Lighting and Power Com- 
mittee has included in the Parliamentary powers, which the Council 
are about to apply for, a provision that a person shall not be entitled 
to demand or to continue to receive from the Corporation a supply 
of electrical energy to premises having a separate supply, except on 


terms which will afford the Corporation a reasonable return upon 
the capital expenditure involved. 


 Leatherhead.— The U.D.C. notifies in the London 


Gazette its intention to transfer its provisional order to the Leather- 
head District Supply Company. 


London.—CamBrERWELL.—The Borough Council intends 
to exercise its powers of purchase over the London Electric Supply 
Corporation’s undertaking, and to take up the supply of electricity 
itself. 

Crrx.— The Streets Committee, reporting upon the subject of the 
contracts with the City of London E.L. Company, has recommended 
a further adjournment of the question till February next. 

WESTMINSTER.—The City Council has resolved to support the 
L.C.C. in obtaining powers to better control the breaking-up of the 
streets by the water, gas, electric light, and other companies. 


Maritzburg.—The Borough Council decided to spend 
£120,000 on electric lighting, but was unable to make up its mind 
whether the lighting scheme should or should not be submitted to 
an expert. The result of a plebiscite of the ratepayers is that an 


expert will be brought from England to superintend the plans for 
the lighting programme. : 


Monmouth.—The Town Council has fixed the charge 
for electrical energy for motors, used in the daytime only, at 3d. 
per unit. 


St. Helens.—After many appeals, the Electric Supply 
and Tramways Committee has offered the St. Helens Tramways Cd. an 
annual rebate of £3 for each private consumer who uses the cablea 
which were laid down for the purposes of the tramways system. 


(Continued on page 719.) 
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TRAFFORD PARK POWER SYSTEM. electrical is represented by the following firms, all of whom 
| MEM are being supplied, or are to be supplied, with current by 
Tun Trafford Power and Light Supply, Limited, was formed this company, and some also with fuel gas :—The British 


to work a concession granted in perpetuity to Mr. W. P. J. Westinghouse Company; W. T. Glover & Co., Limited; 
Fawcus M. I. C. E., 


for the exclusive 


The Lancashire 
Dynamo and Motor 


right of supplying Company, Limited; 
electric power, light, The British Electric 
and fuel gas | in Car Works; Messrs. 
Trafford Park, Royce, Limited; and 


Manchester. 

The Park, which 
was formerly the 
property of Sir 
Humphrey de 
Trafford, was 
acquired by the 
Trafford Park 


The Howard Con- 
duit Company, 
Limited. 

Other industries 
are maltings, lead 
pipe works, patent 
fuel works, lard 
refining works, saw- 
Estates, Limited, mills, corn mille, 
and has been de- Aue = ee ! stone polishing ` 
veloped by them for works, brick works, 
industrial purposes. TRAFFORD PARK: EXTERIOR OF POWER STATION, SHOWING Gas PLANT. contractors work 
It is practically an shops, foundries and 
island, bounded on the north by the Manchester Ship engineering works, warehouses, &c. In addition to 
Canal, and on the south by the Bridgewater Canal, and power which the company supply to factories in the 
is about 3 miles long by 14 miles broad at the widest part. Park, and the lighting of the whole of the workmen’s 


TRAFFORD PARK : 'GENBRATING PLANT 


The industrial development of this estate has been very dwellings throughout, together with the shops, streetr, 
rapid; already a large number of factories and workmen's and public roads, outside their own area, they have arranged 
dwellings have been erected, and more are in course of to supply the docks and warehouses of the Manchester Ship 
building. Amongst a great variety of trades established, the Canal Company, and the Urban District of Sale. It will 
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will be driven by the three-phase current. It will thus be seen 
that the alternating current is primarily intended for generation 
and transmission purposes solely, and not for distribution, 

The cables at present in use are therefore of low-pressure 
quality, insulated with impregnated paper. They were 
supplied and laid by Messrs. W. T. Glover & Co., Limited, 
The draw-in system, using Doulton earthenware ducts and 
* Howard" bitumen conduits, has been adopted, since the 
replacement of lengths of cable by others of greater section is 
by this means rendered comparatively simple. 

Boiler House.—'The steam-raising plant at present consists 
of three boilers, all of the water-tube type. Two of these were 
supplied by Messrs. Babcock & Wilcox, the other being due 
to Messrs. Tinkers, of Hyde. The latter involves several 
new features of construction, but has not yet been under 
steam sufficiently long to justify a criticism of its performance. 

Each boiler was primarily designed to be fired by Mond 
gas, a plant for the production of which is now in course of 
erection adjacent to the boiler house, and on the bank of the 
Bridgewater Canal. 

The firing floor consists of wrought-iron chequered plates, 
which are supported on light steel cross-girders. This floor 
also constitutes the roof of a cavity about 6 ft. in depth. 
In this cavity the main pipe, of 39 in. internal diameter, 
for the delivery of the gas to the boilers, is fixed. Hori- 
zontal tee connections, about 12 in. in diameter, are made to 
each boiler and superheater combustion chamber, and 
a regulating valve on this connection enables the fireman to 
admitthe exact quantity of gas required to meet the varying 
demand on the boilers. 

The combustion chambers are several feet below the 
ordinary grate level, and are so designed as to ensure the 
complete combustion of the gases before they come into 
contact with the boiler tubes, The admission of air is 


i . arranged for by specially designed grids. 
TRAFFORD Park: Part oF Bower House. It will be seen that, apart from all other considerations, 
the company have, by the adoption of gas firing, practically 
be seen, therefore, that the pro- | 


spects of obtaining an abnormally 
high load factor are considerable, and 
it may here be stated that during 
the first eight months of this year 
the load factor varied between 70 and 
55 per cent. 

Having thus briefly outlined the 
raison dire and scope of the company, 
we will proceed to a general description 
of the power house and the plant 
installed. A general exterior view of 
the buildings is shown on page 
715, and we will not add to the | 
impression there conveyed beyond 19s. A. * : 
remarking that a good design has lle 
been capitally executed. Mr. Joseph op vn | La [ m 
Nodal, architect and engineer, of Man- y- 3 n G 
chester, is responsible for the design, 
and Messrs. William Southern and 
Sons, of Salford, for the execution of 
the plans. 

System of Supply.—The following 
briefly outlines the system laid down 
by the company :— 

Direct current generators, assisted 
by motor-driven balancers, supply the 
local area by means of a three-wire 
500—250-volt network. The longer 
feeders will, however, be supplied with 
high pressure alternating current, 
generated by three-phase alternators. 

During the development of the area 
it has been found unnecessary to instal 
alternating plant, but the further 
machinery now on order is designed to 
generate alternating as well as con- 
tinuous current. 

As the load increases and the need 
for longer feeders arises, motor-gene- 
rators will be installed at the feeding 
points, which will supply the network 
with low pressure direct current, and 
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TRAFFORD PARK: MAIN SWITCHBOARD, AND BALANCER. 
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insured themselves against the waste and nuisance of black 


smoke. mE 
Pending the completion of the gas plant, now a matter of 
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TRAFFORD PARK: ELECTRICAL FEED Pump. 


weeks only, the Babcock boilers have 
been fitted with temporary fire bars, on 
which coal and coke are burnt as in 
ordinary furnaces, These bars can be 
readily removed when gas firing is 
commenced. 

Alongside each boiler is a Schmidt 
superheater, but these have not yet been 
in use, the original design having been 
abandoned at the eleventh hour. The 
steam pipe connections are such as to 
admit of any superheater being con- 
nected or disconnected at will. 

The chimney is of circular section, 
built of brick, and is of very handsome 
exterior appearance. The height from 
the boiler house floor level is 135 ft. 
and the internal diameter 6 ft. at the 
top. 

In the main flue is a Green's 
economiser of 192 tubes, each tube 
being 9 ft. long by about 4j in. 
diameter, It is constructed in two 
sections, each of 12 rows, eight 
tubes wide. The scrapers are operated 
continuously by a 1 H.P. “ Lundell” . 
motor geared direct by means of a 
worm and wheel through automatic 
reversing gear. Incidentally, we may 
here remark on this motor’s excellent 
behaviour, the maintenance being 
practically nil beyond the renewal of 
carbon brushes due to wear and tear. 

Messrs. Royce, Limited, of Man- 
chester, supplied the boiler feed pumps, 
Which are arranged in duplicate, and 
are of the vertical three-throw type, 
each capable of delivering 3,000 
gallons of water per hour against a 

| steam pressure of 150 Ibs. per square 
inch, 

These pumps are electrically- 
driven by electric motors through 
double reduction gearing—the motor 
shafts being fitted with raw hide pinions, 
Which engage with cast-iron spur 
Wheels, All the gearing is completely enclosed, and 
runs very silently, being always immersed in oil. The 
general arrangement is good—each set presenting a very 
compact appearance, as may be gathered from the illustration. 
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Each motor has a double-wound armature, and is fitted 
with two commutators, so as to admit of the series- 
parallel method of control being used. By the adoption of 
this method the efficiency at low speeds is much improved, 
and a very wide range of speed variation is possible without 
undue waste in armature resistances. The controllers, 
supplied by the same makers, are fixed on the firing floor 
level in line with the boiler front, and enable the attendant 
to regulate thefeed perfectly ; this is proved by thefact that the 
feed pumps are never stopped, once the boilersare under steam. 

Engine Room.—On entering the engine room one is 
immediately struck by the very ample amount of head 
room. The lighting both by daylight and electricity has 
been well attended to, and the result is very effective. 

Mounted on gantries running the full length of the engine 
room is the hand-operated overhead travelling crane, which 
was supplied and erected by Messrs. Craven Bros., of Man- 
chester, and is capable of lifting up to 25 tons. 

The generating plant at present in use consists of two 
sets, each of 1,000 H.P., while a third of equal capacity 
is in course of erection. Each of the existing sets consists 
of a vertical steam engine coupled direct to a multipolar 
continuous-current dynamo by means of a heavy cast-iron 
fly-wheel, which is fixed on to an extension of the crank 
shaft. The general appearance of the set is shown in our 
view on a previous page. | | 

Each engine is virtually composed of two 500-H. P. units of 
the well-known  Raworth Universal type, having two 
cylinders in tandem, and with their connecting rods coupled 
to a common crankshaft at 180? apart. 


TRAFFORD Park: Monp Gas PLANT. 


. The lubrication is arranged for by means of a separate 
rotary oil pump, driven by a “Renolds” chain from 
a toothed wheel fixed on the end of the crankshaft out- 
side the governor, which is of the crankshaft tvpe. 
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The condensers 
are of the ejector 
type, with exhaust 
inlet at the top, and 
the water inlet at 
the side, the dis- 
charge being from 
the bottom. They 
were supplied by 
Messrs. Ledward, 
and are each capable 
of dealing with 
16,000 Ibs. of steam 
per hour when 
supplied with 
water at 70° F. 
The cooling water, 
which is obtained 
from the Bridge- 
water Canal, is cir- 
culated by means 
of a Gwynne 
centrifugal pump, 
coupled direct to 
a Royce motor, 
each pump having 
a normal duty of 
425 gallons per 
minute to a height 
of 25 ft., and an increased duty of 675 
gallons to 30 ft. The head is varied by 
changing the motor speed, effected by 
means of a pillar controller. 

Of the dynamos nothing need be said 
beyond the fact that they are compound- 
wound, and are of Messrs. Mather and 
Platt’s usual solid construction, the com- 
mutators particularly calling for comment 
in this respect. Each dynamo has 12 poles, 
and has an output of 1,200 amperes at 
550 volts when running at a speed 
of 200 revolutions per minute, 
with its engine supplied with steam 
of 150 lbs. pressure at the stop 
valve. The armatures are slot wound, 
and are fitted with equalising con- 
nections. 

The balancers, two in number, are of the 
bipolar type, and were supplied by the 
E.C.C.. Limited, of Wolverhampton. Each 
machine consists of a double - wound 
armature, one windiug on either side of the 


Either machine is capable of dealing with 
an unbalanced current of 200 amperes. One 
balancer is shown in the switchboard view, 
The main switchboard, erected on a 
gallery in such a position as to command 
a view of the whole engine room, was 
supplie? and erected by Messrs, Cowans, 
Limited, of Salford, Manchester. to the 
specification of the consulting engineers. 
A view is given on an earlier page which 
will suffice to show its principal 
features. Mesars. Cowans have made 
all parts particularly heavy — a point 
illustrated by the fact that all the main 
switches are designed to carry 1,500 
amperes. The company contemplate imme- 
diate extensive alterations and additions to 
the board, which are necessitated by the 
enormously increased demand, the feeder 
accommodation being now quite inadequate. © 
On the engine room floor level is the 
distributing board, which controls all the 
motor and lighting circuits in and about 
the station. This board is built away from 
the wall, and it 
is thus possible to 
instal temporary in- 
struments in the 
circuit of any motor 
by mounting them 
behind the board, 
where all the circuit 
wires are readily 
accessible, This 
enables a constant 
check to be kept 
on the current con- 
sumption of any 
motor which may 
give rise to suspicion 
by either overheat- 
ing or sparking. 
This board was 
manufactured and 
erected by. Messrs. 
Royce, Limited. 
(ras Plant.—One 
of our views shows 
the general arrange- 
ment of the plant 
for the production 
of the “ Mond gas. 
This consists of a 


middle wire. The field is shunt excited, and Roya Tour: ILLUMINATION OF PARLIAMENT BUILDINGS, OTTAWA. 

the regulation is effected by means of n 

an auxiliary pair of magnets, round which the current in steel structure about 80 ft. high, and is built in such a War 
the middle wire circulates before reaching tlic armatures. as to make extensions a comparatively simple matter. 
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At the top, on rails running the entire length of the struc- 
ture, is to be seen the travelling jib crane, which was supplied 
and erected by the makers, Messrs. Royce, Limited. The 
duty of this crane is to raise the coal by means of special 
boxes from the barge alongside to the various hoppers, 
clearly shown in the view. It is electrically-driven by means 
of two motors—one for hoisting and slewing, the other for 
travelling motions. The following particulars may be of 
interest :— | l 
Full load, 24 tons; hoisting speed, 50 ft. per minute; 
slewing speed, 150 ft. per minute (taken at the end of the 
jib at full radius) ; travelling speed, 80 ft. per minute ; 
clear lift, 75 ft. ; centres of rails, 12 ft. 8 in. 

The jib swings to a radius of 26 ft., and this may be 
varied to 18 ft. by means of a derricking motion which is 
operated by hand. The hoisting mechanism is so designed 
that a load equivalent to the maximum (24 tons) plus 25 
per cent., would be refused, owing to the lifting gear being 
operated through the makers’ patent friction drive. The 
counterbalance is such that there is no tendency to canting 
or tilting with a load equivalent to double the maximum. 


(To be concluded.) 


THE ROYAL CAR "DUCHESS OF CORNWALL 
AND YORK.” 


By the courtesy of the President of the Ottawa Electric Rail- 
way Gompany, Mr. T. Ahearn, we are enabled to give views 
and adescription of the special tramcar which was provided by 
the company for the use of T.R.H. the Duke and Duchess 
of Cornwall and York during their recent visit to Canada. 
We understand that the car was particularly pleasing to the 
Duke and Duchess, and has excited much favourable com- 
ment in Canada and the States. 

The car is 50 ft. in length, with straight sides, vestibuled 
at both ends, and having a full monitor roof of the Pullman 
pattern. The colour is also of the Pullman standard, with 
the British coat-of-arms in gold, conspicuous on both front 
and rear. The interior of the car is finished in antique 
polished oak, the ceiling being covered with three-ply bird’s 
eye maple veneer, and decorated. There are four large 
British plate mirrors set in frames, two at either end of the 
car. All trimmings, such as hat racks, hooks, &c., are of 
solid bronze. The window curtains are of the latest design, 
of very ornamental pattern. The floor is covered with a 
rich, royal blue velvet carpet. The car contains 14 larze 
easy chairs, beautifully upholstered in olive green plush. The 
car is brilliantly illuminated by five clusters of incandescent 
electric lamps, 21 in all. The trucks are double, and of the 
swing motion pattern, with graduated springs. The electric 
equipment is very complete and powerful, consisting of four 
Westinghouse 50-H.P. motors. The car is also fitted with 
the Westinghouse automatic air brake, and is capable of 
attaining a speed of 50 miles per hour. 

-This is the first electric tramcar ever provided exclusively 
for the use of Royalty; it was manufactured by the Ottawa 
Car Manufacturing Company, for the Ottawa Street Railway 
Company. 

Another of our illustrations shows the electrical illumina- 
tion of the Parliament Building, which was the finest dis- 


play of the kind ever attempted in Canada. The Depart- 


mental Buildings were also illuminated, but do not appear 
in the figure. 

It is interesting to observe that Ottawa, with a population 
of 60,000 people, has a greater electrical development than 
any other city of equal population in the world, having over 
100,000 16-c.P. lamps installed, and 45 miles of tramway 
track in its electric railway system. The residents are natu- 
rally proud of their position in this respect, in view of the 
fact that none of the cities of equal population in the 
United States can approach these figures. 

When the Duke and Duchess of York and their dis- 
tinguished party visited Canada, they tarried at Niagara-on- 
the-Lake, Ont., over Sunday, October 13th, and from that 
point, at the mouth of the Niagara river, went up to view 
the Falls of Niagara on Sunday afternoon. At Niagara-on- 


the-Lake they boarded the magnificent steamer Corona of 
the Niagara Navigation Company’s line, and were taken up 
the river to Queenston; there they were met by Hon. W. 
Caryl Ely, president of the International Navigation Com- 
pany, und escorted to his beautifal private car, which they 


- boarded, and were soon in the enjoyment of the splendour 


of the autumnal glories of the Niagara gorge. The day 
was beautiful, and the colouring of the foliage was never 
seen to better advantage. Mr. Ely pointed out the interesting 
features of the wonderful river, and when they reached 
the whirlpool rapids elevator, Canadian side, the party 
descended to the water’s edge. From the rapids Mr. Ely 
escorted them to the Falls, where all enjoyed the sublimity 
of the great waterfalls, 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 714.) 


Surbiton.—A meeting of ratepayers has passed a 
nen strongly adverse to the proposed electricity scheme of 
the D.C. 


Swindon.—On October 23rd Mr. Meade-King, L. G. B. 
inspector, held an inquiry anent the application of the T.C. for 
sanction to borrow £31,000 for the purpose of electric lighting. The 
town is at present supplied with gas by two local companies. Ata 
meeting of the T.C. held subsequently, Mr. A. J. Colbourne's tender 
of £5,174 1s. for the erection of electricity works and buildings was 
accepted. 


Tiverton.—The T.C. has considered proposals for the 
electric lighting of the town by means of water-power. A suitable 
site had been offered to the Council for £2,100, but Alderman Amory 
opposed the scheme, and laid ita cost at £18,650, against the £11,000 
estimated by Mr. Adams, one of the Council's advisers. Alder- 
man Winton favoured & request being made to the B. of T. to 
extend the Council's provisional] order for five years, in order that, 
in the meantime, the Council could make more profits out of their gas- 
works! An amendment that the experts, Messrs. Nell & Adams, 
be asked to reconsider their figures, in comparison with those of 
Alderman Amory, was passed. 


Walthamstow.—The D.C. is ordering an additional 
dynamo and engine for the electricity works. 


Wimbledon.—The U.D.C. has decided to apply for a 
further loan of £14,448 to complete the electric lighting scheme, in 
consequence of the increasing demand for current. Subject to the 
approval of the Croydon. R.D.C., the Wimbledon authority has 
entered into an agreement to supply current for lighting purposes 
to the Merton Parish Council, the charges to be the same as those 
obtaining in Wimbledon. 


Woolwich.—The M.B.C. have sealed their contracts 
with the Woolwich District Electric Lighting Company for the pur- 
chase of their undertaking, and for the supply of energy pending 
completion. 'The War Office has been informed that the Council 
will supply current to the various barracks at 34d. per unit for the 
first 100,000, 34d. per unit for the next 100,000, and 33d. for 
additional units per annum. 

Worksop.—At a meeting of the D.C. on Monday, 


additional machinery for the electrical works was ordered to be 
purchased at a cost of £282, and 24 meters at £3 13s. 9d. each. 


ELECTRIC TRACTION NOTES. 


Aberdare.—The Glamorgan County Council are con- 
templating applying for powers to construct a light railway from 
Aberdare to Bridgend, a portion of the proposed line being in the 
area of the Rhondda District Council. 


Batley.—The B. of T. has given permission to the Cor- 
poration to serve a notice upon the Dewsbury, Batley and Birstall 
Tramway Company requiring them to sell to that authority such part 
of their undertaking as is within the borough. A fortnight ago the 
shareholders of the company accepted the offer of the British 


Electric Traction Company to purchase the whole of their under- 


taking, and this giving of power to the Batley Corporation Seriously 
disturbs that arrangement. 


Beckepham.—There is a good deal of opposition here 
to the idea of tramways, and the matter is to be discussed at a 
special meeting on Monday. 


Bexley.—At their last meeting the Urbaa Council 
definitely engaged Messrs. Mordey & Dawbarn as consulting engi- 
neers and advisers in the work of installing the electric tramways 
and lighting. P : 
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Black Country.—The D.E.T. Co. have under considera- 
tion tenders for the extension of their tramway service in the Black 
Country. 'lhey include provision for the making of tramways 
through Bilston to Moxley; and also through Ettingshall and 
Brudley to join the main road between Bilston aud Moxley. 
Another section contemplated is one from the Bilston Road along 
Stow Heath Road to Moseley Village and or to Willenball. From 
the latter town there will be two separate lines, one to Bilston and 
another to Darlaston. The work will be proceeded with the moment 
the tenders have been decided upon. 


Bury.—4A town’s meeting was called for Tuesday to con- 
sider the Corporation trau way scheme. A report published by the 
Tramways Committee states that the lengths of the proposed tram- 
ways are 11 miles 0 75 chains, equal to 16} miles of single line. The 
whole of the present rails will be taken up and new rails of a 
heavier section used. The estimated cost is as follows:—Per- 
manent way, 25 cars, and car depot, £112,500 ; electrical equipmenf, 
£30,000 ; street improvements, acquiring property, making good of 
carriage ways, &c, purchase of present tramways, &c., £61,502; 
total, £204,000. The total annual payment for sinking fund and 
interest is put down at £9,639. The annual expenditure is esti- 
mated at £20,514. The receipts are estimated at 600,000 car- miles 
per annum at 1s. per car-mile, £30,000. 


Durban, —The Town Council bave decided to order two 
electric street-watering trams. 


Dublin.—. James Lyons was charged before the Dublin 
Police Magistrate on Saturday last with having maliciously injured 
portions of the electric tramline between Dublin and Lucau. A 
tonstable saw bim hammering at the track, and found he had 
removed one of the copper bolts used on the line. The manager 
proved that upwards ot 100 of these bolts had been taken during 
the month, and had the weather been dry, traffic would have been 
stopped altogether. Lyons got two months with hard Jabour. 


Dublin to Slane Electric Railway.—An_ influential 


meeting was held in Dublin on Thursday last weck for the purpose 
ef completing the provisional committee nominated for the scheme 
for the construction of an electric railway between Dublin and 
Slane (Co. Meath). Mr. M'Andrew explained the engineering 
aspect of the project. According to his calculations, the line start- 
ing from Smithfield Dublin) would be nearly 28 miles long. Of 
this distance, at least three miles must be laid flush with the road, 
which would cost £7,000 a mile. The entire estimated cost would 
be about £140,000, and the 4 per cent. guarantee would be £5,600. 
If they worked the line by electricity, as was proposed, it would 
increase the amount of guarantee. There was no railway line in 
the country that did not earn £12 a week per mile; and, assuming 
that the proposed line fell to that figure, it would earn £17,472 per 
annum. It was thought that the Dublin United Tramway Company 
might be induced to extend their line from Glasnevin to Finglas, 
where the proposed Slane railway would take it up, but a letter 
from the secretary of D.U.T. Company was read which quite dis- 
pelled the idea. 


Derby to Nottingham.—The Market Harboro’ Conncil 
has been advised that a scheme is coming forward for an electrical 
light railway from Derby to Nottingham. Electric light and power 
supply are also part of the project. l 


Epsom.—The L. U. T. Company will for the present 
abandon their tramways scheme for tbe Epsom district, the High- 
ways Committee there having laid it down as a sine qua non, that the 
Epsom High Street and other narrow tboroughfares must be 
widened before they consent to any tramway proposals. 


Farnham and Haslemere.—One of the largest land- 
owners on the line of route has written approving of this electric 
tram scheme. We are informed that local opinion seems to be 
almost entirely in its favour. 


Heston and Isleworth.—The U.D.C. has approved of 
the L.U.T.’s plans for the Twickenbam Road tramways, subject to 
the roadway being widened to at least 30 ft., the road to be wood- 
paved, lit by electricity, and the poles to be at least 31 ft. apart. 


Ilkeston.—Extensive preparations for laying down the 
electric tramways at Ilkeston are being made by the contractors, 
Messrs. Dick, Kerr & Co. It is expected that the work will be com- 
pleted within six months. The length of the lines proposed to be 
made is over 3 miles, and extends from Cotmanhay to Hallam 
Fields, the northern and southern extremities of the borough. In 
the first iustance the Town Council proposed to erect works to 
produce their own electrical energy, but subsequently arrangements 
were made with the Derbyshire and Notts Electrical Supply Com- 
pauy to furnish the requisite energy for the tramways aud electric 
lighting, the company undertaking to do so on or before August 7th 


next. The principal streets of the town are to be lighted by means 
of arc lamps. 


Kidderminster.— Last Friday one of the two new 
turbine engines was started at the works of the Kidderminster 
Tramway and Electric Company. These engines, which have been 


put down by the local staff of the com any, under M y 
will treble the capacity of the plant. pany, er Mr. J. B. Clarke, 


Liverpool.—On Thursday last week a telephone wire 


fell in Victoria Street, Liverpool. The guard wire was borne down 


by tbe fallen telephone wire, and both fell i 
causing much sparking , ell on the trolley wire, 


Oni Monday evening one of the automatic cut-offs, which have lately 


been introduced on the tramway system, had an opportunity of 
demonstrating its utility. The trolley of a car on the Derby Road 
route left the wire, and rising sharply, struck and broke the span 
wire. This brought the automatic cut-out into play, and the current 
was diverted from the section. A stoppage of the cars on the north 
aud south routes for about half an hour was occasioned. 

The incorporation of the town of Garston with Liverpool will 
necessitate the taking over by the Liverpool City Council of the 
undertakings of the Garston Electric Lighting and Tramways Com- 
panics. These undertakings will be acquired by the Liverpool 
City Council on terms which will be hereafter agreed upon by the 
respective parties. 


London—Dover.—The newspaper press says that a 
scheme is on foot for an electric railway between London and 
Dover. It is understood to be part of a programme of electric 
railway undertakings by gentlemen who are connected with the 
existing tube railway in London and other electrical schemes, for 
which Bills have already passed their first reading in Parliament. 
The general idea appears to be for a direct line to Dover, running 
from Waterloo, and through Maidstone, with brauches to Ramsgate, 
Margate, and Folkestoue. It is the object of the promoters, as far 
a3 possible, to make a straight line between the points, in order to 
save mileage. 


Merthyr.—O wing to one of the generating machines 
getting out of order recently, the trams were stopped for over an 
hour, but the lighting of the town was not interfered with. The 
company are erecting additional storage batteries in order to render 
a recurrence of the mishap impossible. 


Manchester.—On 24th ult. Sir F. Bramwell, sitting as 
umpire, resumed the arbitration to decide questions arising out of 
the takiug-over by the Manchester Corporation of certain tramlines 
and other property belonging to the Manchester Carriage and 
Tramways Company. Mr. G. Hopkins, engineer to a London tram- 
may company, and Mr. J. More, of Edinburgh, gave evidence as to 
the value of the permanent way and materials in stock. The inquiry 
was adjourned.  . 

A meeting to consider the proposed scheme for the Manchester 
electrical light railways will be held shortly, when plans and full 
details of the proposed railways will be submitted by the engineers. 
Tne districts to be served by the first section of the proposed light 
railways are the southern aud south-eastern suburbs of Manchester, 
including Sale, Northenden, Dickoury, Gatley, Cheadle, Cheadle 
Hulme, Hazel Grove, Marple, Moltram, Glossop, Hyde, and Staly- 
bridge. 


Middlesex.—The Middlesex County Council are applying 
to the Light Railway Commissioners for powers to construct six 
different sections of light railways. A local inquiry was to be held 
by the Commissioners on Wednesday, October 30th, at East 
Finchley. 


Oldham.—Since the four sections of the electrical tram- 
ways were started over a million passengers have been carried on the 
cars. The leases of the Manchester Carriage Company and the 
Barry, Rochdale and Oldham Tramway Company of the lines in 
the borough expired last night. This morning the Corporation 
will have fully 1,000 meu engaged on the work of relaying the 
tracks. The work of fixing the poles bas been going on for some 
weeks, and it is expected that the interval between the discontinu- 
ance of the horse and steam trams aud the ruuning of the new 
electric cars will be only a matter of a very few weeks. Orders for 
the requisite new cars were placed with Messrs. Dick, Kerr & Co., 
of Preston, some time ago, aud in a couple of months 30 
additional cars will be in use. The Hollinwood section is 44 
miles long and the Royton to Hathershaw length of tramway 4 
miles. Other liues to be constructed are from Werneth to Roch- 
dale Road, aud Henshaw Street to the borough boundary at 
Burnley Lane. The plans at present show about 19 miles of route 
and 25 of track within the borougb, and the estimated cost 1s 
£387,000. It is, however, intended to have double tracks where- 
ever possible, and this, together with the cost of a new depót and 
workshop off Middleton Road, will greatly increase that sum. The 
depat at Mumps, which is rapidly nearing completion, will hold 
70 cars. In addition to the above details, the Corporation are 
negotiating with practically the whole of the neighbouring 
authorities with a view to the extension of the service in every 
direction within the Parliamentary borough. 


Oxford.—The Tramways Company will shortly bring 
before the Council a scheme for the electrification and extension of 
the tramway system at a cost of about £100,000. 


Penge.—The B. E. T. has notified the Council that it pro- 


poses applying for tramway powers for the district. The Council, 
however, is considering the question of municipal trams. 


Pontypridd.—The Harl of Jersey, president of the Light 
Railway Commissioners, Colonel Boughey, and Mr. Allan inn 
held an inquiry at Pontypridd on Friday into the application of the 
B. E. T. Co. for powers to construct a light railway iu the town m 
Tabernacle Chapel to the company's present terminus in Rhond : 
Road, and for powers to widen roads between the Porth ter 
minus of the tramway and Tonypandy. Opposition was itn 
by various local public bodies and companies, and in the result í 
application to construct the railway was not granted, but the 97 5 
missioners granted au order in respect of the wideuings subjec 
confirmation by the Board of 'l'rade. 


Portsmouth —'ll.e. bresking of a trolley wire put the 
ear service out of gear for a short time on 19th ult. 
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Rockhampton (Queensland). — We have before us a 


copy ofa report which was recently made to the Rockhampton 


Council by Messrs. Trackson Brothers, of Brisbane. The report 
quotes figures showing the economy that is brought about in working 
expenses when electricity takes the place of other forms of traction, 
aod statistics are reproduced from the ELECTRICAL Review's 
electric tramway sheet to indicate the costs of working in some 
English cities. The overhead trolley system was recommended for 
Rockhampton, and particulars of proposed routes are given in the 
report. The various points in the scheme are dealt with in separate 
sections, such as the site, power house and plant, track (4 ft. 84 in.), 
overhead construction, cars and so on. Wooden poles and a cheap 
style of bracket are proposed. There should be 14 cars, some com- 
posite, some open. Altogether, there are between 7 and 8 miles of 
route foreshadowed for electrical equipment, the estimated cost 
being put down at £57,000, including certain arc lamps for 


public lighting. 


Salford.—Good progress has been made lately with the 
reconstruction of the tramways for electric traction. The Pendleton 
route will not be ready until about November 21st, when the 
official opening of the new system will take place. Other sections 
will be completed very shortly tbereafter. 

An investigation has been made into the cause of the failure of 
the current on the Higher Broughton route of the Corporation 
tramways, and from this it would appear that it is due to some 
workmen, without authority, taking out fuses from the section boxes, 
and thereby disconnecting the current. Steps have been taken to 
prevent a repetition of the occurrence. 


Scarborough.—The Corporation have sealed the agree- 
ment with a company, for which Mr. A. A. Campbell Swinton is 
the engineer, for the construction of some 6 miles of electric 
iramway within the borough. 


Spain.— The construction of an electric tramway from 
Villaearrillo to Linares and from Linares to Carolina has been 
definitely decided upon. The works will be commenced simul- 
taneously at each of the three towns within three months of the 
declaration. Branches will also be constructed to Balza and to the 
Linares mines. The lines will be used for both goods and pas- 
senger traffic. 

Application has been made for a concession for a projected 
electric tramway between Barcelona and Molins de Rey. 


Stroud.— Last week it was feared that the action of the 
Gloucestershire C.C. would cause Mr. T. Nevins, electrical engineer, 
to abandon his scheme for constructing an electric railway con- 
necting Stroud with several neighbouring towns. The difficulty 
arose with regard to Painswick, to which place Mr. Nevins did not at 
first see his way to lay the line. The C.C. made it a condition that 


Painswick should be included, and although the route is largely 


uphill, Mr. Nevins has decided to undertake the entire scheme, 
and the necessary preliminaries will be commenced forthwith. 


Sutton.—At a special meeting of the U.D.C. on 
October 23rd it was agreed to hear an address from Mr. E. Price 
Edwards, who handed in a memorial of 450 signatures protesting 
against the introduction of tramways, on the ground of spoiling the 
residential and rural character of the locality, and emphasising the 
narrowness of High Street and other thoroughfares. A deputation 
of four gentlemen from Belmont Parish also handed in a memorial 
with 450 signatures, urging the Council to promote a tramway 
scheme to facilitate communication with Sutton, the last down train 
at present being at 7.30 p.m. Yet another petition of 493 names 
was presented in favour of tramways, but urging the Council to 
safeguard local interests. The petitions having been referred to 
& committee, Councillor Crook moved that the Council should 
strenuously oppose the tramways proposals, but Councillor Leaver 
moved, as an amendment, that a post-card poll be taken. The 
amendment was carried after a discussion lasting two hours. From 
the Committee's minutes it appeared that the subiect of applying 
for a provisional light railway order had been discussed at two 
special committee meetings without any decision being arrived at. 
Later information indicates that the Surrey County Council has been 
p RUE of the withdrawal of the L.U.T. scheme for Sutton and 

psom. 


Torquay.—The Provincial Electricity Company have 
given notice of their intention to apply for a provisional order for 
running electric trams from Torquay to St. Marychurch and 
Paignton. ; 


Victoria.—An Australian contemporary states that Mr. 
T. Roberts, the locomotive engineer, who has recently been for a 
trip round the world, has submitted a long and technical report to 


the Government on electric tractiou, as applied to tramways, 


E recommends the adoption in Adelaide of the overhead trolley 
system. . | 


Walsall.—At a special meeting of the Town Council on 
Monday evening, the town clerk intimated that the purchase of the 
linea from the Tramway Company had now been completed, and the 
whole of the legal difficulties overcome. 


Wolverhampton. — Application is to be made to the 
B. of T. for a prov. order authorising the construction of a tramway 
from Snowhill to Bilston Street, at its junction with Pipers Row. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Communications with our Colonies, — “A 
Correspondent," writing in the Times, says that the important work 
which the Eastern and Eastern Extension Telegraph Companies 
have fur some time past been engaged upon, with a view to improv- 
ing their cable service to South Africa and Australia, has received 
far less notice than might have been expected, considering that it 
has involved the laying of nearly 15,000 nautical miles of cable at 
an expenditure of over 43, 000, COO. The first part of this work 
consisted in the laying of a new cable between Cornwall and the 
Cape, which was completed in the early part of last year. The ex- 
tension from South Africa to West Australia has just been success- 
fully accomplished, leaving the remaining section— between Perth 
aud Adelaide—to be laid early next year. The new route has con- 
nected British possessions which were previously outside the pale 
of telegraphic communication, such as the Islands of Ascension and 
St. Helena, ín the Atlantic, and Rodrigues and the Cocos-Keeling 
Islands, in the Pacitic Ocean, and has been provided by the com- 
panies without any Government assistance whatever in the shape 
of subsidy or guarantee. Telegrams exchanged with Australia by 
the new route will be transmitted entirely by the companies 
employés, instead of being handled, as heretofore, by operators 
belonging to different administrations. By this change a cousider- 
able improvement in speed and accuracy is expected to be effected. 
It should also be mentioned that substantial reductions of tariff, on 
a "standard revenue” basis, have been brought into forve for tele- 
grams exchanged between Europe on the one side and South Africa 
and the contracting States of Australia on the other side: and, if 
the “standard revenue " ix maintained, the rates for such telegrams 
will be further reduced to 3s. per word on January 1st next, 
and to 2s. 6d. on January 1st, 1903. Moreover, large reduc- 
tions of tariff will to-day be brought into operation for local 
telegrams exchanged between Australia and South Africa, which it 
is hoped will materially assist in developing the commercial inter- 
course thatis so rapidly growing up between these importaut 
portions of the British Empire. 


Hastings Telephones,—The T.C. Committee is to 
obtain fuller information from Eastbourne and Tunbridge Wells 
with reference to the municipal telephone question. 


The Murray Telegraph.—Mr. Douglas Murray has 
completed the trials with the ''long-distance, high-speed page- 
printing " telegraph system which he has been carrying out between 
London and Glasgow. The apparatus has given the utmost satis- 
faction, not only to the inventor, but also to the postal engineers 
who have been watching the experiments. A speed of 120 words 
per minute was attained, and maintained under conditions which 
were far from favourable. This speed only misses by 10 words 
per minute the highest speed yet claimed for the system. 1t was 
found that the automatic typewriting transcribers, altbough capable 
of a speed of 110 words per minute, showed a distinct tendency to 
drop letters at that and even lower speeds, so it was decided to use 
two typewriters, each working at 70 words per minute, and to use 
them for transcribing alternate batches of messages. Mr. Murray 
claims that his trials have amply demonstrated the superiority of 
his apparatus, and shown that, compared with the systems now in 
use, it is more durable, simpler, and easier to keep in order, It 
reduces the amount of skilled labour required, and gives clearer and 
more readable messages. We understand that further trials will Le 
made in England, after which Mr. Murray is going to Vienna in 
order to try his system on the Austrian wires. 


Nice—Marseilles Telephoue,—The Municipal Council 
of Nice has completed an arrangement for a loan of 350,000 francs, 
at 3°75 francs per cent., with a view to the construction of a direct 
telephone line between Nice and Marseilles. The “Credit Foncier " 
have undertaken to finance the enterprise. The advantages of 
having these two important French towns in direct communication 
is evident, and efforts are being made to commence the work aa 


soon as possible. 

Postal Employés.—The Postmaster-General has ap— 
pointed Monday, November IIth, at noon, for the reception of a 
deputation to discuss the question of the rights of combination 
among Postal employés. The members of the deputation were 
appointed by the Joint Committee of Postal and Telegraph Associa- 
tions, and represent over 40,000 organised workers in the Post 
Office. The chief point to be argued is the limitation which the 
Postmaster-General now imposes 1n the choice of representatives. 
It is contended by the men that the right of combination without 
a free choice of representatives is a worthless measure. The Post 
Office oflicials reply that they refuse to recognise a representative 
unless he is directly and individually concerned in the matters 
upon which he has to make representations. They impose depart- 
mental qualifications, in fact, which override the elections of 
the aggrieved employés. This question will be very fully discussed 
on November IIth. The delegates are Mr. Geo. Raby, chairmau of 
the Joint Committee, and Mr. C. H. Garland, one of its members. 


Wireless Telegraphy.—A Press message from Paris 
states that there isa project afoot to connect Algeria with the 
French Soudan by means of wireless telegraphy across the Sahara 
Desert. Algiers is already connected by the ordinary wires with the 
Niger, and it would only be necessary to put this last point in com- 
munication with the other side of the desert. This project is 
connected with the recently-announced Government intention to 
connect all the French colonies directly with France, in order to 
escape the use of the English wires for telegraphic news. 
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The St. James's Gazette says that Colonel Pilsoudsky, the inventor of 
a system of underground wireless telegraphy, which was recently 
experimented with near Paris, willina few days open communication 
by this means between St. Petersburg and Moscow. A number of 
French and English electrical engineers are going to Russia for the 
occasion. The Pilsoudsky apparatus is also being prepared for 
establishing wireless telegraphy between Odessa, Novorossiysk, 
Yalta, and Tiflis. 


Telegraphic Interruptions and Repairs :— 
CABLES., INTERRUPTED. REPAIRED. 


.. June 20, 1899 .. s 


a-Cypru ee e¢ ees ee 
Latak s .. March 1, 1900 .. 


Pars-Maranham " sú m "i 
oe . . Oct. 15, 1901 


Cap S$. J aques-Thuanan Haiphong .. Oct. 17, 1901. .. October 24. 
LAXDLINES :— 
“ Via Hanekin " on Persian territory .. Feb. 24,1900 .. 
Pekin-Kalgan ee ee ae es es June 14, 1900 
Maimatchin-Kalgan >». ws 2s sa .. June 80, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 
í towns of Venezuela .. Oct. 81, 1900 Ss 
Blagowestschenk-Kbabarowsk : .. Oct. 15, 1901 .. ee 
Beyond Ashcroft, B.C. R .. Oct. 29,1901 .. : 


— 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam. — November 1 8th. 
construction, rail bonds, &c., for the City Council. 
Notices " October 18th. 


Army Contracts.—The Secretary of State for War 
gives notice that tenders for specific quantities of the under- 
mentioned articles will probably be invited from time to time 
during the next 12 months, namely :—Acids, Electrical Instruments, 
Telegraph Cable. See Official Notices " October 18th. 


Barking Town; — November 12th. An electrically- 
driven loco. crane, and permanent way for the U.D.C. Bee 
“ Official Notices“ October 18th. 


Boulder City.—November 23rd. The Council invites 
tenders from manufacturers for the construction of & tramway 
system, plans and specifications of which are to be seen at the office 
of a Agent-General, London. See Official Notices“ September 
20th. 

Bury. November 18th. 28 electric tramcars for the 
Tramways Committee. Lacey, Clirehugh & Sillar, engineers. 


Dublin. November 25th. The D.U. Tramways Co. 
wants tenders for stores, including car fittings, electrical supplies, 
&c. See Official Notices” to-day. 


Dundee.—November 11th. Eight tramcars for the T.C. 
See “ Official Notices " to-day. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-K W. alternator and engine. 
London agents, Messrs. Dyer & Dyer, Aldermanbury, E. C. 


null. November 28th. Six rotary transformers for 
continuous current transformation, 2,000 volts to 200 volts, 90 KW. 
each. Sec "Official Notices " to-day. 


Islington,—November 26th. Are lamps, columns, and 
cables for the Council. See Official Notices " to-day. 


Lancaster.—The Tramways Committee are advertising 
for tenders for :— 


(a) Supply of rails, fish plates, bonds, &c. 

(b) Laying the above. 

(c) Supply and fixing of poles and overhead equipment. 
e Supply of feeder cables and pilot wires. 

e) Cars. 


London, E.C.— November 7th. Two hand-fed arc 


lamps for stage effects, for the Central Finsbury Radical Club in 
City Road. See “ Official Notices " to-day. 


Manchester.—November 6th. Tenders for the erection 
of electricity sub-stations at Bennett Street, Hyde Road, and at the 
Polygon, Ardwick, for the Corporation. 

Manchester.—November 9th. Telescopic and rigid 
tower wagons for the Tramways Committee. 8 ** Offici 
Notices " October 25th. á ° e 

Manchester. Two 6, OOO-H. P. triple-expansion engines, 
a e 5 alternators, 48 motor-generators for 

et generating station, and sub-stations. M i 
Modos October 11th. i stations. See “Official 
Manstield.—November 11th. The T.C. is now inviting 


tenders for the buildings of electricity and dust destructor works. 

UM t 5th. Cables, joint boxes, motor 
oster, motor-generators, switchgear, &c., for t ici 

Bee "Oficial Notices” October IS. nn 


Rochdale.— November 8th. Boilers, economisers, stokers, 


33 e for the electricity works. See Official Notices" 


Electrical overhead 
See Official 
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Rotherham.—November 6th. New Imbecile Block. 
The Guardians invite tenders for the fitting up of telephones, elec- 
tric bells, and speaking tubes in connection with the new Imbecile 
Block. Particulars on application to Mr. J. T. Crowson, the Master 
of the Workhouse. 


Rotherham.—November 12th. Wiring the Hospital 
for electric lighting. Specifications from the borough electrical 
engineer, Mr. E. Cross, Rawmarsh Road, Rotherham. l 


Spain.— November 4th. Tenders are being invited until 
November 4th by the municipal authorities of Burgo de Osma 
(province of Soria) for the concession for the electric lighting of 
the town during a period of five years. Tenders are to be sent to 
El Secretario del Ayuntamiento de Burgo de Osma (Soria), whence 
particulars may be obtained. 


: Spain.— November 15th. Tenders are being invited 
until November 15th by the Spanish Post and Telegraph Authorities 
in Madrid for the concession for the establishment and working of 
a telephone system in the town of Valdepeñas (province of Ciudad 
Real)  Particulars can be obtained from, and tenders are to be sent 
to, La Direccion General de Correos y Telegrafos, Madrid. 


South Lancashire.—November 4th. High and low 
tension cables, stoneware pipes, &c., for the South Lancashire 
Electric Traction and Power Company. See Official Notices 
October 18th. 


South Lancachire.— November 25th. Overhead elec- 
trical equipment of lines for the S. L. E. T. and Power Company. 
See Official Notices October 25th. 


St, Annes-on-the-Sea.—November 15th. 
for the U.D.C. See “ Official Notices " to-day. 


Swindon.—November 12th. Boilers, cooling tower, 10- 
ton crane and other plant for electricity works, See “ Official 
Notices” October 11th. 


Willesden.—November 12th. Boilers, steam dynamos, 
transformers, motor-generators, switch-gear, cranes, battery, mains, 
public lamps, piping, condensing plant, &c., for the D.C. electricity 
works scheme. See Official Notices " October 25th. 


Wimbledon.—November 14th. Tenders for wiring the 
electricity works. See Official Notices ” to-day. 


Woolwich.—November 15th. Electrical 
for the Council. See Official Notices " to-day. 


Street mains 


instruments 


— — 


CLOSED. 


Blaekpool.—Various contracts in connection with the 
tramway extensions were down for acceptance by the Council on 
Tuesday :—Messrs. Lowdon Brothers, trolley poles; the British 
Insulated Wire Company, cables; the British Thomson-Houston 
Company, electrical equipment of 20 tramcars; and Messrs. Hurst, 
Nelson & Co., 24 maximum traction trucks. 


Wolverhampton. — The Lighting Committee bas 
accepted the following tenders :—Messrs. Korting Brothers (£371), 
for condensing plant, and Messrs. T. Parker, Limited (£182), for & 
motor and pump. 


Woolwich.—The Council has accepted the tender of 
Messrs. James Allen & Sons at £395 for tanks at the electricity 
station. The other tenders were . —Carron Iron Company, £400 ; 
Lindsay, Neal & Co., £409; Barrowfield Iron Works, £418; 
Matthew Shaw, £434; Eastwood, Swingler & Co., 4436; and the 
Jones Engineering Co., £455. It is promised that the local streets 
shall be lit by electricity before the end of December. 


Wrexham.—On Tuesday the tender of Messrs. Jones 
and Cathrall, for providing an electric lighting installation at the 
butchers’ and vegetable markets, Wrexham, was accepted by the 


Town Council. 


—————— 


— 


FORTHCOMING EVENTS. 


Friday, November 1st.—At 8 p.m. Institution of Junior Eng" 
neers. Meeting at the Westminster Palace Hotel. 
Chair will be taken by the retiring president, Sir 

Lowthian Bell, Bart., F. R. S., succeeded by Sir John 
Jackson, F.R.S.E., who will deliver his presidential 
address. 


At 8 p.m. Institution of Mechanical Engineers. Extra 
meeting ; adjourned discussion will be continued lare 
the “ Second Report to the Gas Engine a 
Committee," by Prof. Frederic W. Burstall, mem 
of Birmingham University. 
Saturday, November ond.—Electrical Volunteers smoking concert. 
(See Notes.) = 
Monday, November 4th.—At 7.30 p.m. Society of Engines". 
Meeting at the Royal United Service Institution, 
Whitehall. 


PCM 
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Thursday, November 7th.—At 8 p.m. Civil and Mechanical Engi- 
neers’ Society. Meeting at §t. Ermin’s Hotel, Caxton 
Street, Westminster. Paper on “Electric Traction,” 
by Mr. B. Pontifex. 
At 8 p.m. Chemical Society. Ordinary meeting at Bur- 
lington House, Piccadilly. 
At 8.30 p.m. Röntgen Society. Ordinary general meet- 
ing will be held at 20, Hanover Square. Presidential 
address by Herbert Jackson, Esq., F.C.S. 
Thursday, November 14th.—Meeting of the Dublin Section of the 
Institution of Electrical Engineers. Paper by Mr. 
P. S. Sheardown on “ An Account of the German Tour 
of the I.E.E." 
Thursday, November 21st.—Opening meeting of the Institution of 
Electrical Engineers. 


* 


THE "ELECTRICAL REVIEW" AS 
DEFENDANT. 


Tue libel action of Mr. B. C. Pole against the 
ELECTRICAL REVIEW was brought to an issue on Tuesday 
last, after dragging along its weary length since March of 
last, year. 

Editors of technical journals are naturally suspicious of 
contributions received from unknown sources, but as the 
« Note" on which this action was based was written by a 
valued contributor to the REVIEW, there was no question in 
our minds as to its bona fides. 

A significant feature of the trial was the fact that the 
plaintiff did not bring forward a single witness to back up 
the extraordinary and erroneous statements which have been 
published in his pamphlets. 

There were no personal allusions in our ‘ Note,” for 
neither the writer nor ourselves had any idea that such a 
person as Mr. Pole existed until we received a letter from his 
solicitors ; nevertheless, Sir Edward Clarke tried with con- 
summate skill to make the question at issue that of an un- 
founded and unjustifiable attack on the plaintiff personally. 
Happily, the jury did not take this view, nor did the 
learned Judge, if we correctly grasped the points of his 
summing up, and so far as the technical side of the case 
was concerned, there was little difficulty in disposing of 
Mr. Pole's pretensions. 

To those who gave evidence we offer our hearty thanks, 
also to the legal gentlemen who so ably defended us, 
especially to Mr. Lickfold, who has invariably prepared our 
cage in the various actions in which we have so frequently been 
involved ; our readers we refer to page 710 for a brief report 
of the proceedings. 


NOTES. 


* Faradian " Club,—A most successful smoking concert 
was held in the rooms of the above Club, St. Ermin’s Hotel, West- 
minster, on Friday, October 25th, Mr. James Swinburne, M.I.E.E., 
presiding over a company of 80. The chairman paid a high com- 
pliment to the Club quarters, situated so conveniently near Victoria 
Street, and attributed the large increase in membership amongst 


engineers in general to the advantage of the position and to the 


excellent catering; he was sure that club evenings, run on similar 
lines during the winter season, would be appreciated by all members 
present. A hearty vote of thanks was accorded the artistes who 
had ably assisted in the programme, viz. :—Meessrs. A. T. Weir, 
T. Heffernan, Mr. J. F. Odgers, Will Ballard, James Horncastle, 
Alexander Prince, H. May Hemsley, and Wilson Tames. 


Underground Conduit Traction for Chicago.— 
Instructions to investigate the feasibility of the underground 
conduit system in Chicago have been given by the City Council to 
its local Transportation Committee. It is held that there is a dis- 
position on the part of the local street railway companies to defeat 
any change from the trolley toa conduit system, the assertion being 
made that the poor drainage of Chicago would make the change 
impracticable. The Transportation Committee, however, has been 
empowered to collect expert testimony from practical engineers as 
to the feasibility of conduit operation, and has also been instructed 
to report a plan of action that may be followed to demonstrate the 
possibility of operation of street cars by the conduit system before 
granting any extensions of existing street railway frauchises. These 
franchises will soon expire, and assuredly the time for the Com- 


mittee’s investigations is ripe. Already the merits of one conduit 


system have been looked into, and a test on an unused portion of a 
cable road has been proposed. But this is only a small beginning, 
as there are many methods to examine and much experience of 
other cities to be learned and profited by before a thorough and fair 
report can be submitted to the Council for consideration.— Western 
Electrician. ij 


Copper.—The New York correspondent of the Standard 
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says tbat at Helena, Montana, 5,000 copper miners are idle, some 
on account of mine repairs, and others for no apparent reason 
beyond the determination to reduce the output. For example, the 
Trust and Competitor Mines, both of which have stopped, together 
aggregate 80 per cent. of the output of the Butte district. 


Motor Vehicles.—Mr. Long, M.P., President of the 
Local Government Board, at the annual meeting of the Liverpool 
Self-Propelled Traffic Association, received a deputation on the 
question of the tare limit of motor vehicles for heavy traffic. The 
judges’ report on the recent motor trials at Liverpool expressed the 
conviction that the limit of mechanical skill had not been nearly 
reached, with the result that in the trials only one heavy vehicle 
was actually within the legal tare limit. The total loads which 
could possibly be carried on these vehicles did not bring the total 
weight of vehicle and load to much more than half the loads that 
were frequently carried on lorries in large towns. This seriously 
interfered with their profit-earning capacity, and the removal of 
present restrictions was necessary so that heavier vehicles could be 
built. Mr. Long expressed himself in sympathy with the request 
of the Association, recognising that motor traffic was bound to 
develop in the near future. 


Brooks Oil Insulation.—The adjoining figure illus- 
trates the variations in the insulation resistance of a cable during 
the last three years. The cable is laid on the Brooks system, and 
is worked at a pressure of 2,500 volts. The noteworthy feature of 
the curve is the remarkable regularity with which, each year, the 
insulation increases to a maximum during the colder months, and 
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falls toa minimum during the warmer season. Incidentally, the 
curve shows also the value of records faithfully kept over a series 
of years, and periodically exainined, instead of being consigned to 
oblivion in a pigeon hole. We have not previously met with a 
similar case of cyclic variation in insulation resistance, but perhaps 
some of our readers can afford an explanation. It may be due to 
the variation in the resistivity of the oil with temperature. 


A B.A. for South Africa.—There is a movement on 
foot to found at Cape Town a South African Association for the 
Advancement of Science. There is also talk about the British 
Association holding one of its annual conventions in South Africa. 
We have no doubt that Sec. A. alone will be quite capable of dis- 
persing the Boers, if the war is still "over" when they set foot on 
African soil. | 


A School Board's Exhibition of Scientifie Apparatus. 
It is stated that this week the London School Board intends to 
open an exhibition at the Examination Hall, Victoria Embankment, 
of scientific apparatus constructed by pupils and teachers for the 
purpose of teaching and illustrating some of the branches of ex- 
perimental science. The exhibits include induction coils, telegraph 
instruments, motors, voltmeters, galvanometers, &c., used in the 
teaching of magnetism and electricity ; Boyle’s tubes, balances, &c., 
for chemistry ; lantern and microscope slides for botany and physi- 
ology, and many others for use in the teaching of mechanics, sound, 
light, and heat, mensuration, and mechanical drawing. The exhi- 
bition was to open yesterday and close on Monday next. 


Germany.—As showing the depression which exists at 
the present time inthe German electrical engineering industry, a 
Continental contemporary publishes a list of 21 large concerns, the 
combined capital of which is no less than £22,177,500. Atthe 
present quotations of the various shares, the value of the capital is 
now only £8,637,000. 


Military Motor Vehicle Competition. — From an 
advertisement in this issue it will be seen that the War Office 
Mechanical Transport Committee is offering three prizes (1st, £1,000; 
2nd, £750; 3rd, £500), for the three tractors which, after an 
exhaustive series of trials (commencing in the spring of 1903) 
shall be adjudged to be the best suited to military requirements. 
The prizes may be doubled under certain conditions. 


For Sale.—Rochdale Corporation offers dynamo, switch- 
board, and various electrical instruments, &c., for sale. See our 
advertisement pages for details. 


Boilers for the Navy.—His Majesty's new sloop 
Espiégle began a trial of Babcock & Wilcox's boilers in the North 
Sea to-day, in the presence of the Boiler Committee. 
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Another Detachment of Electrical Volunteers for 
South Africa.—We understand that the services of a new detach- 
meut of the Electrical Engineers R. E. (Vol.), consisting of 
telegraphists, instrument repairers, linesmen, aud wiremen 18 
required for immediate gervice in South Africa. We are asked to 
state that members of the corps and others wishing to join should at 
once send in their names to the headquarters, Regency Street, 
Westminster, S. W., stating as clearly as possible their qualifications, 
age, height, &c. Appended are a few extracts from the regulations, 
embodying the conditions under which the last three detachments 
joined: 

The conditions of service with the Active Service Detachment Electrical 
Engineers R.E. (Volunteers) are as follows :— 
Enlistment is for the remainder of the war, if it should last for more than one 


year, but if it should last a shorter time, for one year or for the remainder of the 
war, at your option. On the completion of service, discharge will be granted 


E 2 


either in South Africa or in London, at your option. . 
Pay is according to rank, and engineer pay acording to skill. 


REGIMENTAL Pay. 


Rank. Messing allowance. 
Sapper "P es gs 1s. lad. Ns siè 8d. 
Second Corporal .. T 2s. 2d. ss ee 3d. 
Corporal . 2s. (d. „ „ 3A 
Sergeant a - ks Bs. 3d js ss 8d. 


Paid for every day of service from date of final approval. 


ENGINEER Pay. 


Qualification. Per day 
Fair es ees ae . .*9 ee ee Sd. 
Skilled .. T T aa E - ^ ls. Od. 
Superior = T - ss rå a Is. 4d. 
Very superior. ès ls. 8d. 


Paid for every day employed. 
Quarters or tentsand rations issued free. 
Uniform and equipment issued free by the Corps. 
GRATUITIES AT END OF THE WAR, 


Volu nteer gratuity, £5; War Office gratuity, £5; and one month's regimental 
pay n discharge is taken immediately on completion of service or on return to 

ondon. 

Mon are allowed to take their discharge in South Africa on completion of 


service, to enable them to take up their residence and work there if they wish 
to do so. 


The first detachment of 50 men arrived in London after nine months' service 


with £625 in credit, not including gratuities or the one month's regimental 
pav on discharge. 


Men are accepted if their qualifications seem sufficient, and on their pissing 
the Medical Officer of the Corps. They are enlisted and approved, and from the 
date of approval -usually the next day to the medical inspection—they are 
soldiers and are required to attend here or elsewhere, as MAy be directed, for 


drill and other duties. A few days’ leave may be gran:ed to those who show 
good reason. 


Lodging and ration allowance at the rate of 4d. And 6d. per day are paid from 
the date of final approval to the date of embarkation. 


London County Council,—The Council at the meeting 
on Tuesday approved an estimate of £8,780, and authorised the 
acquisition of the freehold of the leasehold portion of the tramway 
depót at Camberwell Although the site is not to be used as a 

generating station in view of the facilities available at the Green- 
wich depot, the depót will continue to be employed in connection 
with the tramways, and it is probable that it may be found con- 
venient to erect a transforming station on the spot. 

The Parliamentary Committee reported having received a letter 
from the Camberwell Borough Council, asking the County Council 
to seek Parliamentary powers in the next session to enable Camber- 
well to acquire compulsorily a site for the erection of a generating 
station. At present the borough was in part supplied by the 
London Electric Supply Corporation, but the Camberwell Council 
had obtained an option for the purchase of the undertaking so far 


as it is within the borough, and intended to exercise the option and 


supply the electric light. The site proposed to be acquired abuts 
upon Hill Street, Peckham, and in part upon the Peckham branch 
of the Surrey Canal, and the town clerk bad undertaken to render 
every assistance in making the necessary application to Parliament. 
The Parliamentary Committee expressed the opinion that the 
County Council should assist the Borough Council in the matter, 
and on their recommendation it was decided tc apply for com- 
pulsory powers next session, subject to the Camberwell Council 


undertaking to defray the Parliamentary costs involved in the 
application. 


Obituary. — Herr Joser Vrrac.—It is with deep 
regret that we record the death of Herr Josef Virág, joint inventor 
with Herr Anton Pollak of the well-known Pollak-Virág telegraph 
system. Herr Virág was born in 1870 at Foldvar, and died at 
Buda-Pesth on October 24th, thus being only 31 years of age. He 
was educated in the Middle Schools of Brasso and Kolosvar, and 
subsequently at the Franz Josef Polytechnic at Buda-Pesth, where 
he obtained his diplomas as engineer. Some four years ago he was 
assistant to Prof. Wittman, with whom he remained three years. 
He was then appointed judge of patents at the Royal Hungarian 
Patent Oftice, a post in which he continued until his death. He 
occupied his leisure time in experimental researches of many kinds 
and in 1898 began a series of experiments with Herr Pollak which 
resulted in the production of the well-known telegraph system. 
After a long list of successful experiments with the apparatus 
including experiments between Berlin and Buda-Pesth, and between 
New York and Chicago, a change was made in the invention, and 
in place of Morse characters, it was made to write in legible 
Latin characters, requiring no skilled transcription. A full account 
of the apparatus and results appeared in the ELECTRICAL REVIEW 
Recently a working line has been established between Buda-Pesth 
and Fiume, a distance of 600 kilometres, and excellent results 
obtained at a speed of 40,000 words per hour. Herr Virag was 


much respected among Hungari : } ) 
deeply regretted. g Hungarian engineers, and his early death is 


Appointments Vacant. — An electrical clerk of works is 
wanted for the Warlingham Lunatic Asylum by the Croydon 
Borough Council. A junior assistant engineer is wanted for Birken- 
head tramways. An assistant engineer for Wakefield electricity 
works. A borough electrical engineer í £100) at Halifax. A working 
engineer is wanted by the Windsor Electrical Installation Company 
for its central station. An electrician, assistant, and others are 
wanted for electricity works at Pemberton. Sec ‘ Official Notices.” 


Coal Consumption per Unit, — The letter from 
„W. H. J.” in our “Correspondence * columns gives further 
interesting data regarding the abnormally low coal consumption per 
unit in his power station ; moreover, from particulars and records 
which have been placed in our hands for our private inspection, we 
are bound to admit that during the greater part of the day's run the 
consumption is certainly not greater than 2:0 Ibs. per unit, even 
when allowance is made for station motors, &c. Such excellent 
results as these, which represent a very high standard indeed, are a 
matter for sincere congratulation, both to the engineers directly 
concerned and to electrical industries in general. Of course, it 
must not be supposed that the average or monthly consumption is so 
low, on account of light load periods and stand-by losses; in 
speaking of lighting stations, for example, it is usual to include the 
coal used at such times, the year round. Nevertheless, making 
every allowance, the figures given will be very hard to beat. 


Halifax Tramways.—The Corporation has this week 
received a rather pointed query from the Board of Trade as to 
whether the Corporation are prepared “to give an undertaking to 
equip their electric cars with means to prevent 'run-backs,' and with 
better life-guards." The Tramways and Electricity Committee have 
replied that It is the intention of the Corporation to equip.a car 
with means to prevent run-backs,' as an experiment, similar to those 
in use in Cincinnati.” 


Personal.—The President of the Board of Education 
has appointed Prof. Hugh L. Callendar, F. R. S., to the Professorship 
of Physics in the Royal College of Science vacant by the resigna- 
tion of Prof. Rücker, who has become Principal of the University 
of London. 

In consequence of the facts elicited at an inquiry into the 
administration of the Huddersfield tramways department and his 
refusal to appear before the Investigation Committee, Mr. J. Pogson, 
the tramways manager, has been asked to resign, and on Wednes- 
day (October 23rd) he sent in his resignation, Mr. Thomas, the 
electrical engineer at the gencrating station, has been appointed to 
succeed Mr. Pogson. 

The London County Council has, on the recommendation of the 
General Purposes Committee, appointed Mr. Maurice Fitzmaurice a8 
chief engineer and county surveyor at a salary of £2,000 a year, 
in succession to Sir Alexander Binnie. Mr. Fitzmaurice was 
resident engineer for the Council at the Blackwall tunnel, and 
is now chief engineer of the Assouan Nile reservoir in Egypt. 

Mr. W. H. Jones, who was for over eight years with Messrs. J. C. 
Howell, Limited, of Llanelly, and more recently at Cardiff, has 
been appointed district manager at Cardiff for the National Electric 
Wiring Company. B 

Mr. Robert Hammond has recently returned from a short visil 
to the States, where he has been studying electric railway develop- 
ment. i 

A New York exchange says that Sir Christopher Furness, who is 
one of the directors of the London Underground Railway, has been 
on a visit to the States studying electric traction. 

The Electrical World says that Messrs. J. Upcott Gill and Alfred 
Bradley, who are associated together in the operation of the London 
and County Printing Works, Drury Lane, London, W.C., are now 
in the United States for the purpose of placing contracts for 
American equipment to be installed in a new works to be built here 
by them. The projected works will, it is claimed, be the largest of 
their description in Great Britain, if not in Europe. Electricity 
will be exclusively used to operate the various macbines. Messrs. 
Gill and Bradley will visit Cleveland, Pittsburg, Chicago, Cincinnati, 
and other machinery centres. . 

Mr. L. B. Stillwell holds the appointment of electrical director 
in connection with the New York Hapid Transit Subway Construc- 
tion Company. . 

Mr. L. W. de Grave has severed his connection as engineer and 
director for John Davis & Son, Limited, and is practising a3 con- 
sulting engineer at Chamwood Street, Derby. We understand he 
is shortly going to the Continent to report on some mining pro 
perties. th 

In commemoration of the twenty-fifth anniversary of the 
foundation of the firm of Messrs. Johnson & Phillips, tele- 
graph and electrical engineers, of Charlton, a handsome silver 
bowl was, on Thursday evening last week, presented to Mr. Walter 
Claude Johnson at the works by Mr. J. Macgregor, general ern 
on behalf of the staff, foremen and workmen, as & token of dee 
regard and goodwill. The bowl was suitably inecribed, and t E 
was also engraved on it a representation of a cable ship picking ^F 
broken cable by means of a grapnel. Nearly the whole of the 
to 700 employés of the firm, of which Mr. Johnson is now the ied 
member —Mr. Phillips having died several years ago— Were s i 
Messrs. Macgregor, W. B. Esson, S. Paterson, E. d. Vacque ^ 
W. H. Johns, G. A. Hughes, and G. C. Pearson were the commits iy 
charge of the testimonia}, fund. The chairman presented ^" 
Johnson with a bouquet for Mrs, Johnson, and this nnt 
suitably acknowledged. There were present several represen ries, 
of the leading electrical, telegraph aad submarine cable 5 $ 
amongst whom were Mr. G. Draper, of the Eastern d e 
Company, who interested his hearers by stating his ear y 
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tions of the initiation of the firm and the large contracts it had 
connection with submarine cable enterprise. 
has resigned the position of managing 
& Hodgetts, Limited, St. Simeon's 
His address is at present 10, Wright 


lec 
ied out in 
ME. Ernest O. Walker 
director of Messrs. Walker 
Electrical Works, Salford. 
Street, C-on-M, Manchester. 
Honours.— On Tuesday the King held an investiture at 
St. James's Palace. Mr. John Denison Pender was invested with 
the Order of St. Michael and St. George (K C.M.G.), and Major 
R. E. B. Crompton, of the Electrical Engineers R. E. Volunteers, 


was made a C.B. (military). 


THE CENTRAL STATION ENGINEER. 


— 


Mr. T. Dawson CLOTHIER, who has just been appointed 
borough electrical engineer at Bootle, has been for the past 
four years an assistant at the Hull Corporation Lighting and 
Tramway Works. During this time be has seen a very great 
growth in the electrical undertakings of the Hull Corporation, 
and has been actively engaged in the “change-over” from low to 
high pressure of the electric lighting mains, and in the installation 
of the electric tram service. Before going to Hull he was for two 
years the chief assistant at the Statford Corporation Works, and 
has also had some experience in the United States, which he visited 
on completion of his apprenticeship with Messrs. Poole & White. 
On Thursday last week the Tramways Committee of the Hull Cor- 
poration received his resignation with regret, and congratulated 
him on his new appointment. He leaves Hull with an excellent 
record, and with the sincere good wishes of many friends. 

A propos of the above, it is interesting to note that Mr. Clothier 
is the fourth assistant to leave the Hull works to take up a position 
as chief of another station; Messrs S. E. Bastow (Barnsley), H. 
Gray (Accrington), and R. Pape (Morecambe), having all been 
assistants under Mr. Barnard, the city electrical engineer, Hull. 

Mr. A. A. WATKINS, second electrician-in-charge at the Bolton 
Electricity Works, bas been appointed shift engiueer to the Dundee 
Corporation Electricity Department. 

Mr. H. F. STREET has resigued the appointment of borouzh elec- 
trical engineer at Halifax, haviug accepted the berth at Southampton 
(£500), which has been rendered vacant by Mr. Chaplin's resigna- 
tion. Mr. Street was at Halifax when the works started in 1594, as 
Mr. Wilmshurst’s chief assistant, and when the latter gentleman 
went to Derby in 1898, Mr. Street stepped into his shoes. We 
believe that when the Halifax Committee found that they were 
likely to lose Mr. Street, they approached him with offers of 
largely increased salary if he would remain. Having accepted 
Southampton, however, he was in honour bouud to abide 
by that acceptance. Our Town Councils are being taught 
some severe lessons in this matter of engineers’ salaries; they 
too often awaken to the value of that official when he is about 
to take leave of them. Let us hope that in their new appointments, 
Halifax and other similar places will deal more generously with 
their officials. 

Mr. H. J. MrrLs, whose marriage we announced last week, 
states that he is not assistant engineer at Beckenham Electricity 
Works. Mr. J. E. Tapper occupies that position. 

The new borough electrical engineer, Mr. PRUsSMANN, who 
was recently appointed to Swansea in succession to Mr. Cawthra, 
now of South Shields, has commenced his new duties. He states 
that Swansea's plant compares very favourably with that of any 
other town, but further extensions will be required next year to 
cope with the demand. 

Mr. H. Horman has resigned his position as chief assistant at 
the works of the Weston-super-Mare and District Electric Supply 
Company, for another appoiutment—his place being taken by 
Mr. ARTHUR I. Wray, late of the Electric Lighting and Traction 
Company, of Australia. 

Mn. F. W. E. Jones has recently accomplished the task of 
changing over the supply system of the Midlaud Electric Light and 
Power Company, Limited, at Leamington Spa, from two-wire to 
three-wire mains, without altering the generating plant. The 
pressure is 230 volts between the outers; it is intended to double 
the presssure of supply when the demand justifies this step, and 
already most of the supply is taken from the outer conductors at 
230 volts. 

Mz. R. W. L. PHLLIES, chief assistant engineer at the Bristol 
Electric Light Works, has been appointed borough engineer at 
Bedford, while his post ab Bristol has been given to Mr. H. H. 
COUZENS. 

The Woolwich Borough Council, by its decision to purchase the 
Woolwich District Electric Light Company's undertakiug, has 
raised the capital invested, or about to be invested, by the borough in 
electrical work to £200,000. MR. J. B. MITCHELL; the Council's 
chief electrical engineer, who has acted as sole adviser to the 
Council in the matter, has assumed control of the undertaking, aud 
bas connected the Woolwich works with the Plumstead area of 
supply, pending the completion of the new works at Plumstead 
uext spring. 

On Thursday last weck a Smoking Concert, organised by 
members of the Liverpool Corporation Electric Supply Depart- 
ment, was held at the Alexandra Hotel, Dale Street. 
Alderman H. McCubbin occupied the chair in the lunavoid- 


able absence of the Chairman of the Electric Power and 


Lighting Committee, Mr. S. W. Higginbottom, M.P. The city 
electrical engineer, Mr. A. B. Holmes, and the leading members of 
the staff of the Electric Supply Department were present. The 


programme, which contained 23 items, was a very varied aud 
luteresting one. During the evening Alderman Williams pointed 
out the great advantage likely to accrue io members joining the 
technical classes held under the auspices of the Liverpool Corpora- 
tion and University, and, issued a warning note to the effect that if 
England was to keep pace with or stem the strong competition of 
the energetic American or plodding German, it was very necessary 
that greater interest should be taken in measures promoting 
technical education than had been the case in the past. 


CITY NOTES. 


Western Telegraph Company. 


Mr. W. S. Axnprews presided on Wednesday over the fifty-sixth 
ordinary general meeting of the shareholders of this company held 
at Winchester House. In proposing the adoption of the report, he 
said it would perhaps not be inopportune for him to remark at that 
meeting that the past half-year concluded the first complete year, 
from June to June, of the amalgamated companies’ working, and 
it would be observed that the results of that consolidation 
continued to be wholly satisfactory. With respect to 
the receipts for the half-year, it must be remembered 
that a reduction in certain of the company’s tariffs took 
place during the half-year under consideration, and it was expected 
that these reductions would make themselves very perceptible in 
the revenue. There was, it was true, an increased number oi words 
transmitted on the company’s lines, but they had not been sufficient 
to meet the entire loss by the reduction. But there had been a rise 
in tae number of exchange telegrams which had come iu and helped 
somewhat to minimise the loss. As aconsequence, in the gross receipts 
there was a loss of £2,886, caused by the reduction, from which the 
company had been able to confer a boon upon the telegraphic public. 
Tue aggregate revenue for the half-year amounted nearly to 
the same figure as in the corresponding period of 1900, it being 
£228,892 against £230,434, a difference of £1,542. He had pre- 
viously stated that there was, a difference of £2,886 in the gross 
receipts, but there was a small increase in the transfer fees and 
from dividends on investments, The augmentation in the London 
expenses compared with the preceding half-year amounted to 
£1,246, of which £1,211 represented non-recurrent items, The net 
increase at their stations abroad was £1,676, which had been 
mainly due to the increase in the automatic workiug department, 
and to additional service of staff. Travelling expenses had 
increased by 622, and there had been an expenditure of nearly 
£600 more for a new landline at Rio. The largest item of increased 
expenditure was in cable repairs, there being an increase of £9,164, 
of which nearly £9,000 was for an additional cable used whilst 
repairs were being carried out. This was an item of course entirely 
beyond the control of the directors. They had also had to spend 
£600 for the automatic working in the electrical department, and 
they had to add £2,50) which had been given to the widow of 
their late manager. The net result of all these items, after deduct- 
ing £10,291 for debenture interest and sinking fund, left them with 
a balance of £115,851, to which had to be added £7,649, making a 
total of £123,540. The quarterly dividend of £31,891 had already been 
paid, and the directors had transferred £35,000 to the general reserve 
fund, and £2,000 to the ship's maintenance fund, and now recom- 
mended a final dividend of 3s. per share, making, with the interim 
dividend, a total of 6 per cent. for the year, and also a bonus of 2s. 
per share, which would absorb £51,942, leaving a balance of £3,368 
to be carried forward. He thought they might go a step further, 
for it was true they were not comparing the receipts of the June 
half of 1901 with those of the December half of 1900. Comparing 
them with those of the December half of 1900, the expenditure 
on cables showed an increase of £900, and the increase in 
the receipts during the last half of 1900 was due to the 
interruptions aud insuflicient working of competing lines, and 
the cousequent solution was that the mercantile public had 
taken advantage of the company's route. In comparing the current 
receipts with the corresponding periods of 1897-98-99, they had in- 
creased in a very satisfactory manner, and were still increasing. 
At the last meeting he had referred to the cable laid in 1874 
between Lisbon and Madeira, which had broken down. It had 
siuce been repaired at a depth of 2,500 fathoms, and when it was 
brought up it was reported to be in a good condition. On September 
7th one of the cables between Madeira and St. Vincent became 
interrupted aud was now being repaired. The unissued debenture 
stock had recently been allotted by the directors on very satisfactory 
terms. He trusted the shareholders would appreciate the honour 
his Majesty the King had conferred upon Sir Joha Denison Peader, 
one of their directors. 

Sir JouN WorrE Barry seconded the motion, and the report was 


unanimously adopted. 


Stock Exchange Notices.—The Committee has been 
asked to appoint a special settling day in Willans & Robinson, 
Limited—16,666 ordinary shares of £5 each (issued at £3 premium), 
£5 paid (of which £3 is capital and £2 premium), Nos. 125,001 to 
141,666 ; and 16,666 6 per cent. cumulative preference shares of £5 
each (issued at £1 premium), £4 paid (of which 43 is capital and 
£1 premium), Nos. 100,001 to £116,666. 


Prospectus.—The Tyneside Tramway and Tran road 
Company are inviting applications for the issue of £120,000 in £10 
shares. The li t closes t.-day. 
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Stock Exchange factor, and for all the apparent ease which has been 
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4 4 NM P while the exi ich. No fears of the 
Ae Ng cy E et EE SAAR, ERE remarkably hig 3 . 
HV OR ees T 1 = 48 18,424 520 , Ph which seems invaded the supply section. 
Croydon*, sy „ E | LT ag 22441 | 15202 | — lamp have yet inva good market, and the new issue 
Av | 3" — ; 48 , En : s are a i : 
Budley-- Stourbridze 1 . | PI 1e — Calcutta Tramw e wed 18 premium, showing a rise of 10s. s 
5 616 E 8 8 595 m = : better at 1. ano Company 
Greenock Ph Glasto m | 40 | — | i | Eata | "ess | — R few days. The Buenos Ayres ee “A” and “B” 
ye instr $ 117 2m Mei | 29 | 7.75 ye D pd B ll. and the Ordinary shares are 2, altered at 8, but 
Merthyr a a — i48 2.613 2.724 — doing we both keeping at 53. Barcelona are 1 i den ciu 
i T ae — Meg zc — erence 8 ividend. 
Oldham — Ashton o 22 — |= | 9 : 60.174 18.349 — e Electrics are the turn harder at 2 ex d United, and Calcutta 
Poole — i | 192 | — , | 4.231 — 2.6 Cape i t Belfast Street Tramways, Dublin British Electric 
i ue | 145 — — 43 34.504 2432 — to notice tha me price, £12 middle. brit 105 
eee 0 VF Peer |) ee Trams are now all the sa nd there is a fair amoun 
South 2 449 53 | Oh 935 — i display a relapse of 10s., a íi ways shares 
5 55^ dope qt | 9,202 E En Tractions display tropolitan Tramway i 
CN NEN UPON 43 2.09 5a doing in them. North Metrop lectrify the company 8 
— = , P iness e 
Wolverhampton Dep om cs — 77 bart steam. A " = no harder upon the proposal to ele ! 
** iot Under reconstruction, $ 4 € 
nean uoc route miles, 1901, 1404 ; 1900, 1003 system. f Netional Telephones we have 3 
o ing large 
October 26th were Io the firmness ; d g are being 
ilway.—The receipts for the week 1 £511. Total : but while the Ordinary share no better than 43. 
Central M ee week last ei eMe open 6. . Preference have weakened, and are he detaile of the 
£6,6 » CO t (17 weeks), £100, . 9 Oe di the third reier t may be the de 
receipts rota July 13 i he receipts for tbe week ending re circulating as to what may One report 
City and South Lond. AE 5 King period. last — dta the Government and the company. Government 
2817. Total from July let to date, £32,554; corresponding agreement between it is worth—says that the Govern 
heal 22058 ; increase, £6,096. Miles open, 43. ing October 24th show we give it simply for . t ecessary for extension iri 
* ipts for the week ending Oc nines Ji a rovide the cost n cern, lock, 
ro ner al dicii the corresponding week of pie 9 rogaine has promised hs ending the taking over of the concern, 
a substanti tober 24th, 19C1, were £20, EUM any's system 
for the year up to October 24th crease, 42,292 15s. 1d. np the war. : 
; 17,876 18s. 2d. ; in : i tober rrel, after ening 
F ways. The receipts for the week ending A 8d.; stock and barrel, : telegraph market, dueto ihe hard ‘aie 
cate a dere O05 103. 14. i N corresponding period Falls predominate in the te E and Eastern Extension 8 
w a , ao è “9 . 3 
Total to date, £9, Miles of track open, 8; tern Ordinary stoc t. to the pur 
increase, £27 3s. bd. Te £506 188. d. Mi 11 f money. Easte ing 5 per cent. 
. 104d.; increase, f 1901, 12; 1900, 11. of m à now paying 5 p ben 
last year, £9,006 Be. 8.988, 1900, 4.978. Number of cars, 1901, d 14 respectively are t, are cheap, W 
Car miles run, 1901, 5,855; a inte for the week ending Octo- at 140 an viously pointed out, ce has 
Company. The eric cars. 23,431 175. 0d.; D.8 D. Co., nd, as we bave pre cent. Preferen 
Dub in Unttad Tramway U, T. Co., electric cats, £3, ding period last = chaser, and, t. Eastern 34 per. t Northern 
ber 2510 weresa (obo tdi acta PAW 4a. 1d. 1 Hokie enn 05 BE Drs ield the round amount. benture. Great No 
elecuic catan E199 1E ES ars, £8,403 0s. Cd.: ditto, horse . lld.; inerease, they yie’ has “China” 4 per cent. De have shed 8 
vg. B. G. T. Jegtrio cara, £710 188. 1d.; total, £4,169 12s. to date last lost a point; so has Telegraph shares nav’ m 
D.8.D. Co., electric ears, £53,819 48. 5d.; aggregate is 46 and Indo-European | sons rendering the 
£20 11e. 24.5 1 5 251149 lis. 0d. The mileage Piae iid of „ their comparatively high * saute 
Teiles electrically, as against 43 miles electrically, an sovereign each, ‘ble to timorous influences outs! ed the 18. 94. 
m 3 . - e . 1 
for the corresponding period last year week ending October 27th peculiarly susceptible . having easily regain hares 
Iway.—The receipts for the £4. Total teady, the Ordinary ‘rect Telegraph s 
Liverpool Overhead Ral bonding week last year, £1,518 ; ae £28,804; Globes are steady, ther day. African Direct 
from July let to date, PIT, corresponding period la ons dividend deducted the other day. 
6 miles te 
Aecrease £1,004. Miles open, 
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ii PE for weeks. Callenders 9 E eae share. evan 
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- despite their being e into line w $ 
nounced pes d have come in ference 3 
CC 5 it looked as however, are advances in Genera! Elestric (1909) hns placed Pr 
; i hange, aud for more. va ho ter stoc in 
simism into the Stock Exc b House: once . the lat made 
f falling out o e worth noticing t been 
S rd oe suffered severe depression, 9 a “ite credit this week. No aoa ee ae 
From Consols downwar 8, heerfulness is coming to light. The points 10 ways or Poole and District Elec 
5 E 1 5 . alarming proportions as a Tyneside Tramway 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


pues done 


Btock Closing Closing 
Presen or Dividends ! 
Lane. | casi af webe, rare, Fer We, Gurt | Sak Se 
1898. vd 1900. Highest. | Lowest 
96,900 | African Direct Telegraph, 4 % Debs .. | 100 | ... .. | 99 —102 Pss -— 

119,700 Amazon Telegraph 5 Deba., Nos. 1 to 4, 250 Rod. .. | 100| ... . 78 — 83 E Vis 
822,700? Anglo-American Telegraph ... i ... [Stock| £3 9s. 73/6 34 52 — 55 ‘es 92 
3,088, 5407 Do. do. 6% Pref m m .. [Stock 6 916 916 97 — 99 97 — 99xd| 984 | 974 
8,088,5401). Do. do. Deferred it x .. [Stock|18s. 951£1 78.| 58.95 | 92- 10} 10 913 

44,000 | Chili Telephone, Nos. 1 to 44,000  ... ies es " 5,3 4 & 5% | 34$— 4 E saa 

13,333,300$ 9005 Commercial Cable . ($100 89518 .. 175 —185 jas 
1.589, 496“ Do. do. Sterling 500 year | 4 y 4 Deb. Btock Red. Stock| ... PA .. [100 —102. 1012 | 101 
f 16,000 Cuba Telegraph ee soe ses eee eee 10 8 7 % oon 5 — 6 ee HT 
5551 Do. n 10 % Pret. EMINET aor 13) — 143 e 
12 1 Direct pani egrap eee N eee ese eee TII 5 4 4 4 3 — 4 ees 
6,000 Do. do. 10 8 Pref. ... - age bj * ise is 9 — 10 f ; - 

80,0007 Do. do. 43 axe in we | 50| .. P .. {100 —104 951160 —104 95 e 

60,7107 Direct United States Cable es 0 | 20] 3495 33 345 | 108— 114 |: 

104, 300 Direct West India Cable, 43 Y Reg. Deb. ass .. | 100]... RE .. ]|100 —103 o AN 
4,000,000 | Eastern Telegraph, Ord. Stock P "m m .. Stock 7 7 95, | 7 % 138 —143 138 —143 1404 | 138 
1,826,888 Do. 3 Pref. Stock ies sæ | 100) oe 922 — 95 — 98 94 — 97 964 | 94 
1,492, 2680 Do. Mort. Deb. Stock Red. 2. [Stock]... r^ .. (114 —117 114 —117 1154 | .. 

300,000 | Eastern Extension, 3 and China Telegraph ..| 10 7 [7 7 Y 134 — 141 | 132 — 14} 144 | 14,4 

320,0001 1 4 X Deb um F Stock .. | .. | .. 114 —119 113 —118 114 

tern an uth African 4 ort. 

300,0007 | slograph, rg Deh ) es . {58% | .. 100 —103 100 —103 1003 

200,0002 Do. 4 95 Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 sa’ 101 —104 95/101 —104 %| 103 T 

180 227 Globe Telegraph and Trust ... E ds 10 54% 519; 51% 11 — 314 114— 112 114 | 11%, 

180, 042 Do. do. 6% Pref. vei ..| 10/6 & ses 15 — 154 15 -- 154 1578 14H 

150,000 55 of ot x en T nae 10 123 MET %, 30 — 32 29 — 31 

an u able, 4 Ist Mort. 

78,000! a She] 100 100 —103 100 -103 | .. | .. 

17,000 | Indo-European Telegraph  ... vis s .. | 25 |10 * 10 x 10 * 41 — 45 40 — 44 xd]. 41 ee 

100, 000 London Platino-Brasilian Telegraph, 6 Y Debs. ... 100 102 — 105 102 —105 ses sat 

72,680 | Montevideo Telephone; W , Nos. 1 to 72,680 .. I] ge. 119 see i— 3 i— 1 n 

86,492 Do. . do. 5% Pref., Nos. 1 to 86, 492 1 4 ee 1— 1 2— 1 tee eee 

590,000 | National Téléphone 1 to 590,000 us $i: TS 5 | 6 5 5 4l— 44 4i— 44 48 45, 

15,000 Do. 6 % Oum. Ist Pref. ... zis ..| 106 6 6 12 — 14 12 — 14 

15,000 Do. 6 V Cum. 2nd Pref. 1016 6 6 12 — 14 12 — 14 

250,000 Do. 5 Y Non-cum. Srd Pref., 1 to 250,000 5 5 5 5 4$— 5 4§— 43 4$ $5 
2,000,000: Do. 3 Deb. Stock Red. ate wo» [Stock] 33 34 ae 96 — 99 96 — 99 974 | 97 

500,000 Do. Deb. Stock Red.. eee coe 100 vee ove 4 96 — 99 96 a: 99 908 971 

171,504 | Oriental Telephone ind Elec., Nos. 1 to 171,504, fully paid 185 5 6 [ 5— 1 H-—l14xd 1 ave 

100,000/| Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000 ... 100 is . 100 —103 100 —103 is in 

11,839 Reuters. cee [IJ sen cee “9 ove 8 5 % 5 % 5 % 7 — 8 7 — 8 0 

9,981 Submarine Cables Trust esv eee eee see Cert. eee eee [IJ 125 —130 195 —130 xd .9 

58,000 | United River Plate Telephone sss 56 17 . 5 — 6 5 — 5 is ; 

40,006 Do. do. 5 % Cum. l- pret Nos. 1—40, 000 5 eee see eee 44— 51 4d— 52 see 

179,9471 Do. do. 5 % D vee eee Stock eee so. een 102 —105 102 —105 aoe 

171,000 | West African Telegraph, 5 % Debs... 100 | .. ns * | 99 —102 99 —102 n i 

80,008 West Coast of America, Nos. 1—30, 000 and 53,001—53, 008 23 ceo ove ees i— 4 i— 4 oon ry) 

150,0007 Do. do. 4 95 Deks., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 | ... s .. |100 —103 100 —103 i "a 

207,930 | Western Telegraph, Ltd., Nos. 1—207,930 .. ds o | 1079172 7 95 | 14$ — 15 144— 15 15 148 

75,0007 Do do. 5 'q Debs. 2nd serios, 1906 .. | 100 | ... iv .. |103 —106 |193 —106 PA 155 

848,7771 Do. do. 4 % Deb. Stock Hed. iss .. | 100] ... See .. |103 —166 103 —106 du " 

88,921 | West India and Panama Telegraph .. sis ies ..] 102 | |] .. i— 14 i1— 2 8 E 

94,563 Do. do. do. 6 % Oum. Ist Pref... | 10 . 5 — 6 5 — 6 i ds 

4,669 Do. do. do. 6 Oum. 2nd Pret.. 10 oor ape YI 3 —€— 5 3 — 5 3 "III 

80,0007 Do. do. do. 5 95 Debs., Nos. 1 to 1,800 100; .. T . 1101 —104 xd|101 —104 is i 


ELECTRICITY SUPPLY COMPANIES. 


19,661 Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5/6 % 6 6 71 — 8} 7$— 84 0 


12,000 Do. do. 7 oy Cum. Pref... BF P e R)- 83 81— 83 

50,000 Charing Cross and Strand Electricity Bupply — ... 5 8 9 9 5 | 9 — 10 9 — 10 

20,000 Do. do. do. do. 43% Cum. Pre. | 5| .. 54— 52 | 5— 23 54, 
34,000 |*Chelsea ee Supply, Ord. 5 6 * 6 E. 5i% 4-0 | 54— 6 vee | 
150,0007 Lo. do. do. A Deb. Stock Red. .. Stock 109 —112 109 —112 110900 ... 
70, 579 | City of London Electric Lighting, Ord. 40,001—110, 579... 10 6 FAF 8 o 3 8— 9 88$ | 8j, 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 T. 114— 124 | 114— 124 | 111 
400,0007 Do. 5 J Deb. Stock, Bcrip. (iss. at £115) ‘all paid ie 122 —197 122 —127 vit "t 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil |49,|49,| 8)— 94 | &4— 9 CM MEE 
20,000 Do. do. do. 6 95 Pref., 40,001—60, 000| 10162,1625 6 J | 12 — 13 12 — 13 TD 
200,000 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. d es "d . |104 —107  |104 —107 ex I 
35,500 | Edmundron's Elec. Corp., Ord. Shares z 5 6 6 7 7 | 5$— 64 53— 6 ios M 
20,000 Do. do. 6 95 Cum. Pref. ec] ced we [aet cano] eme 8 5à— 6 aai 
120,0007 Do. do. 44 % 1st Mort. Deb. Stock. ... 100 e | see 105 —108 [1C6h—106$ | ... | .. 
21,000 Kensington and Knightsbridge Electric, Or. B. i TR ies 11 — 12 11 — 12 111 11 
90,000 Do. “do. do. 4 % Deb. Stock |Stock| ... s | c. 101 —104 101 —104 ud "ALI 
110,000 | London Electric Supply Corporation, Limited, Ord. - $1.52 ne T^ 11— 1j 1j— 12 D ix 
49,840 Do, do. do. do. 6 % Pref. da X NU eee 4— 5 4— 5 Ea 2E. 
250,000 — De. do. do. 4% lst Mt. Db. Stock Rd. Stock, ... | .. | ... |96 —100 96 —100 | . | i 
85,000 | Metropolitan Electric Supply, 101 to 62,500 i 10 5 „ 5 5 6 25 | 124- 133 | 13 — 14 13$ | 13} 
220,0007 Do. 44% First Mortgage Debenture © Btock uM Peas i sc 118 116 119 —H6 ve e 
250,0007 Do. 34% Mort. Deb. Stock Red. e Stock .. |97 —1C00 | 97 —100 | 

6,452 | Notting Hill Electric Lighting sy, nel 4S d IT 7% |1543— 163 | 154— 164 ‘i 
10,000 | Bt. James's and Pall Mall Electric Light, Ord. .. b 5 14495 143 1740 15 — 16 15 — 16 

20,000 Do. do. 7 J Pret., 20,081 to 40080 | 5 7 V 7 7 81— 94 81— 9} et MESA 
150,0007 Do, do. 34 J Deb. Stock 1 Red. ..|100| .. | co | 97 —100 97 —100 994 | 99] 
12,000 | Smithfield Market Elect. Supply, Or s BE Pu on a cur, SF 2— 2) | ... B 
50,0007 Do. do. 4 Deb. c b | 200 „ jo | ox | RO 388. 90 

65,000 | South London Electricity Bupply, Ord. ... us B. sabe ET - 21— 3 2$ — 3 

"RN Westminster Electric Supply, Ord., 101 to 80, 000... «| 5 7 % 13 * 104% | 11 — 1 111-12 

— ²˙¹¹ꝛA ˙ůQwdib ] ⅛ ¹] q ꝛð2! 8 
: ect-to 1 uotations on Liverpool Stock Exchange., 
* t Unless cerns . fully paid. | Dividen ds ped P deferred share T profits being used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL o 
P Stock Divi r Business 3 
— MESA Share me last three years Vol. el, oe Joch. 
t 1898. dd 1900. 

20,000 | British Aluminium 7 % Cum. Pref. . . | 10| ... se 7— 8 — 6i 
300,000; Do. do. 5% ist Mort. Deb. Bk Bed Stock 89 — 93 87 — 91 xd 
45,000 | British Electric Traction i 10 6 8 % 8 E 99,14 — 15 | 133— 144 
50,000 Do. do. 6 Cum. Pref. n| 10 e | M4— 12} | 113— 121 
950,0607 Do. do. Perpetual Debenture Btock Stock 121 —124 121 —124 
70,000 British Insulated Wire Ol. .| 5 15 * 20 * 15 8 — 9 8—9 
70,000 Do. do. 6 J Cum. Pref. "- ius bs b 51— 51 5i— 5i 
50,000 € Browett, Lindley & Co. (1899), Ord. a ee? a eee T 8 [4 3— 1 í— 1 

50,000 T 6 % Cum. Pref. eq keds uu es %| i$— lds 11— Id 
90,000 Brush Elecl. Enging., ‘Ord., 1 to 90,000 $ 2 T. IR ; 11— 1i id— 18 
90,000 Do. do.  Non-cum. 6 Pref., 1 to 96,000 » 2| 6 6 2 — 24 2 — 2} 
125,000; Do. do. 41 % Perp. Deb. Sto .. |Btock| ... Pus 102 —105  |102 —105 
108,710} Do. do. Perp. 2nd Deb. Stock . Stock 99 —102 | 99 —102 
30,000 | Callender’s Cable Construction shares , Nos. 1—30,000  ... 5 15 5 % 15 5 % 15 5 % 16 — 17 16 — 17 xd 
40,000 Do. do. 595 Cum. Pref. - b 5g— 64 — 63 
90,0007 Do. do. 41 96 1st Mort. Deb. ‘took ‘Bed Stock . 111 —115 111 —115 
1,969,800 | Central London Railway, Stock .. Stock 1104 — 107 107 —110 
440, 100 Do. do. 4% Pref. Stock .. 85 „ |Stock| ... sae . 105 —108 |105 —108 
440,100 Do. do. Def. do. one „ Stock sa . J101 — 104 105 —108 
855,000 | City and South London Railway .. Stock 24%] 1195, 13%] 51 — 54 51 — 54 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 „ 40901 2 ies : 5 — bi 5 — 53 
54,000 "neis ee , Nos. 31 1 uL 3| 62 74%] 8 S| 3— 34 3 — 34- 
o. 5 Y 1st Mort. Reg. ba., 1 to 900 of ` 
100,0007 { 2100, aud 501 46 11,000 of 250 reat] cv | ce | es [oe 100 105 100 —105 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 5 6 & 6 $ 229 4- 3 i- B 
17,139 Do. do. do. io 01—017, 139 5 6 6 24%| 14— 24 14— 21 
$44,0237 Do. do. do. 4% Deb. Btock Red 100 2 „ | 80 — 85 80 — 85 
100, 000? Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 . isa * | 84 — 89 84 — 89 xd 
119, 100 | Electric Construction, 1 to 112,100 ... D 2| 6 LE 6%| 6% 1— 23 1$— 2} 
25,000 Do. do. i Cum. Pref., 1 to 25,000... TM 2| 7 sas , 24— 3 24— 8 
182,500! Do. do. Perp. 1st Mort. Deb. Stock Stock ste 98 — 102 98 —102 
18,000 General Elec. Co. (1900) : V Cum. Pref. ... E e 10 92— 102 | 10 — 104 
150,000 Do. do. 4% Mort. Deb... Stock 97 — 100 | 99 —102 
95.000 Henley's (W. r) Telegraph Works, Ord. ... 8 * 5 14 * 15 v 90 q 164— 174 16 — 17 
95000 | Do. do 44% Pre. .. 5 43%| 44%| 54— 6 51— 6 
50,0002| Do. do. do. 41 Mort. Deb. Stock... Stock .. 112 —116 112 —116 
50,000 India-Rubber, Gutta-Percha and Telegraph Woks: 10 | 10 qq, 10 * 22 — 23 22 — 23 
800,000; Do. do. do. 4 % 1st Mort. Deb ».. | 100 ve 100 —103 xd|100 —103 
$7,500 1Liverpool Ore Railway, Ord. ... ies 5 .| 10 574 38%| 32%) 6$— 63 |611— 64 
10,000 f Do. Pref., £10 paid m sos 10 5 13 — 183 | 13 — 13} 
7,500 | Parker (Thomas), Tee v Nos. 1 to 3 a . | 10 Sag 154—164 151— 163 
$Rosling, Appleby & Fynn 6 % Cum. Pref. . e. | £1 96| 19/- to 20/ — ..- 
97,350 | Telegraph 5 and tenance ... . | 12 15 * 15 171 38 — 42 38 — 42 
150,000! Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 T 104 —106 |104 —106 
20,000 Telegraph W Ord. Nos. 1 to 20,000 i : 8 9511 12 [4 T 114 | 101— ui 
000 | 5 95 Cm. Prt. Nos 1 to 20,000... | A | S 6xd| 54— ps 
4.0001 Waterice and Gin Railway, Ord. Stock 100 9 q. 9 q 91 — 94 91 — gi 


+ Quotations on Liverpool Stock Exchange. 


"Unless 5 stated all shares are us paid. 


Consolidated Telephone Construction and Maintenanoe, 2/- yt 


National Electric 


* From Birmingham Sbare Liat. 


* 


MARKET QUOTATION 8, Wednesday, October 30th. 


CHEMICALS, &o. 


Wiring, 17/6 paid, 4—4. 
From Manchester Share List. 


This week. | Last week. Ino. or Deo. 


j Messrs. Walter H. Hindley & Co. 


METALS. &o. (continued.) 


From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
a i Eleoirio Aad 


u Ord., 
£10 pa.), 11103 


Bank rate of discount 3 per cent. (June 13th, 1901). 


a Acid, N 5 6j- Ln ` g Copper Sheet s. we os per ton £80 £80 ; 
a [1] [E per owt. 29J- * 9g $* . ee ee e per ton £80 £80 $ 
a „ Oraio .. va per owt 82/- 82/- €  , (Electrolytic) Bars per ton 282 E82 . 
8 a Bulphorios .. per owt En 75 e n " Sheets .. per ton £90 490 e 
S Ammonia Mariat (eryita) «. per on 4310 | 45310 ; A Ho. wire’ Per b. 8. MH. ; 
a 0 per ton " [T] no . "t 
5 v Aer : ton e: » f Fonte Rod " e . per 15 12 T L 
r n [1] . per . . * oe 
a m Carbon . Der ton £15 £15 as n German Silver ue per lb. is 1/5 e 
5 Borax vs ton £18 £15 £2 dec. h Gutta- per lb. - 87 e 
1 Bensole 90 ) per gal. y- 7- $e h India-rabber, Para i fine per Ib. | 8/63 to 8/74) 8/64 to 3/7} M 
„ 150 i per gal. 5/8 6 í Iron, Charcoal os oe Per ton £18 £18 a 
« Copper Sulpha per ton £22 £22 í „ Pig (Oleveland v warranis).. per ton 44/9 4 Bad. dec. 
4 Lend, Nitrate Por ton 894 E í a according to per ton From £11 | From 4ll e 
n White Bugas .. per ton £81 £81 4 Scrap, heavy.. .. . per ton 50/- to 52/6 | 50/- vo 52/6 L 
^ Peroxide as EE par a . a mee 4 Wire, galvanised No.8 .. per ton 1 xe T 
n Mt th ted Bpiri " es s ee 6 dec 
a Na rine, Bol ant at100O). pen pal. 6/6 6/6 5 9 Lead, English Ingot per ton {ic £11 16 411 17 6 | B 
uPo Bia .. per lb. bid. . id. dec. 9 » n. . Bheet T . perton| 418 10 £18 10 L 
a n atio (4878000) .. per ton £u e m Manganin Wire No. 98 „per lb. - F^ . 
. 8 Bisolphato i. per ton £85 g Mercury e. 0 0. perbot. I 
. per owt 95/- 95 / d Mice (in original cases), small .. per Ib. 8d. to gd. 8d. to 94. 
* Sulphate of "Magnesia . per ton 24 10 24 10 d „ m „ medium per Id. E. i 3/9 | 1/915 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 " „ large . Per lb. E 3/8 to 13/8 
a * Lang person | 25 10 £5 10 p Phosphor Bro castings per Ib. | 1/04 to 1/8 | 1/03 to 1/8 
ss ton £5 5 m rolled bars & per lb. to 1/4 to 1/4 
: Boda, Caustic P white 70 %) .. per ton £10 15 £10 15 " " 5 per lb. 1/8 1/8 
a L1] stals oe per cd 244 14. ee A anan a EE os 15. id 100 I2 10 10 
chromate, casks r U [] ee 0 
à : di 1 Steel, Magnet, to dgio dun per ton From £15 £40 
METALS, &o. „ „ in bars 258 E 7n 
Aluminium Ingots, in ton lots per ton £148 £148 r ds 4117 10 PIN 3. 
5 Wire, in ton lots per ton £994 £294 ? s foil T oo. per lb. 1/8 16 
Sheet, in ton lots per ton £191 1 vum 1 10 is .. per 1b. 1/8 1/8 
p abr metal ingots per ton | £75 to 2125 £75 to £125 p White Ain een Metals — 
c Brass tal tw 13") basis per Ib. 914 7 white An " brand . per ton £85 to £65 | £85 to £65 : 
lube (br (brazed) .. per lb. 9 d. j Yarns, * Grey Cotton, on gp'la per lb. 7d. 7d. u 
n [1] solid drawn) e per Ib. * Li] lea. Flax . eo per 1b. dad. 5 d. * 
„ Wire, basis ans . per E i 2. 1 d. / " Tu 10 Iba; — .. per ip i. . 
bes (bras " . " " ussian, 8 e .. " . ut 
S aida cu solid drawn) . | der Ib. S 1 180 Ibs, Jute rove. Per ton| 4105 £1076 | 3/6 dec. 
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Tests with coils with different lengths of end-connections were 
then made on the three five-turn coils shown in fig. 23. 


19 Cms. 


35 Cr 8. 
54-5 Cs. 
-5 CIMS 


75 


- 
Fig. 23. 


The "embedded length " was 49 cms. The coils were all 10 mm. 
wide x 20 mm. deep, and were measured in slots 10 mm. wide x 
41 mm. deep. Measurements were made with the coils respectively 
at the bottom, at the top, and directly above the slots. The results 
are given in Table XVIII. 

| TABLE XVIII. 
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i 
| 
i 
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E 1 2 rj . 
E £ E t à | 98 Inductance, mite un e alternator, 
o 8 5 ‘ pæd @ ES . in enrys. 
SB gE 22 rh 83 
v BB i E: H [7] = t 
b 8 <3 SE vs Coil af Top of coil Bottom o 

$ ; coil level 

E $8 38 of bottom of | level with 
gE È $ 8 8 ZA | slots. top of slot | dese p 
m : m' e | | 


Fa 


j 
i 


8 

A | 105 | 56 40 47 | 000120 | 000070 | 00041 

B ' 147 | 98 49 33 | 000124 | :000079 | 000054 

C | 180 1% 49 6 | 000142 | :000093 | 000068 
1 | | 


These results are plotted in three of the curves of fig. 24. The 
fourth curve is interpolated for the case ofa coil lying half-way 
between top and bottom of the slot, but even this would not be the 
practical equivalent of an actual armature winding, since then, 
considering coils short-circuited at both the positive and negative 
brushes, the group of conductors concerned occupies the whole 
depth of the slot, and generally two neighbouring slots are con- 
cerned. For these reasons as well as because the measurements 
were made on the circuit of the uni-slot alternator, the results are 
considerably too high. "» 

It will nevertheless be of interest to analyse the case equivalent 
to this fourth curve :— 

1. When the 49 centimetres of embedded length constitute 20 


per cent. of the length per turn :— 
Lines set up by 196 cms. of free 


196 8X 5= 784 


length“ iss ies iv = 
Lines set up by 49 cme. ef em- : 
bedded length" —  ... .. = 40x 4 X 5 = 900 


Total C. G. S. lines linked with coil = 1,764 
Inductance for sine form of wave,= 1,764 


X q X10 a S Ves ... = 000088 henrys 
Inductance from observations shown 
in fig. 24 T 22 "T ... = '000138  ,, 
Ditto corrected 15 per cent for wave 
= ‘000120 


orm ies és a sie » 
leaving 36 per cent. to be accounted for by the less height of the 


coil, and by its not being spread out as it would be in an actual 
machine, | : 7 
2. When the 49 cms. of "embedded length” constitute 50 per 

cent. of the length per turn :— | 

Lines set up by 49 cms. of “ free 

length“ i a . . = 49 8 * 5 = 196 
Lines set up by 49 cms. of em- 
. bedded length ” : js 


U 

© 
a 
e 


48 x 4x5 


ll 


Total lines linked with coil = 1,176 
Inductance for sine form of wave = 1,176 
000059 henry. 


X55 X 10— .. "e es TE 
Inductance from observations shown in 
. fig. 24 905 MS .. = ‘000092 „ 
Ditto corrected for wave form ... = ‘000080 „ 


leaving, as before, 36 per cent. to be accounted for. 


Ik might at first sight be objected to the method employed by 
the writer for estimating the reactance voltage, that it takes liberties 
with the general ideas of magneto-motive force in so considering 
the magneto-motive force per unit of length of coil, instead of con- 
sidering merely ampere-turns. The observations already described 
fairly effectively dispel this objection. The fcllowing test still 
further justifies the method pursued :—. 

A coil was successively widened out to span more and more arma- 
ture slots of a given core, and corresponding measurements of the 
inductance were made. The results shown in the curve of fig. 25 
show comparatively little variation until the coil became extremely 
narrow. 
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O00. 
TM 
E Coil ac bottom of 
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S g 00008 Top of coit at Lap 
è & 00006 
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E e lop of slota. 
d Q -00002 
i3 5 BN 


» 2 5. 4 z 
Ratio of embedded Length bo free Length. 
Fd. 24. 


A similar test was made on the same coil when entirely free in 
air. It was successively narrowed up from an origina] width of 70 
cms. down toa final width of only 20 centimetres. The value of 
the inductance in the final form is still 80 per cent. as great 


HO 
S 
i :OO02 
vd 
3 
000 
9 / 
S 
T 
o " 
Number of stots included b6e6ween sd 
of core. 
Fic. 25. 


(expressed iu C.G.S. lines per ampere-turn per centimetre of mean 
length of turn) as for the 3:5 times greater width of the coil in its 
original form. The results are plotted in the curve of fig. 26. 

It may be thought that the results of this collection of induct- 
ance tests point to the advisability of using throughout some 10 per 
cent. to 20 per cent. higher constants in estimating the reactance 
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voltage. The writer would not be inclined to share this opinion. 
However, he attributes but little importance to any other than the 
rclative values. If more satisfactory tests were at his disposal, 
pointing conclusively to higher values, corresponding to the 
actual conditions of practice, it would in no way affect his 
conclusions as to the relative merits of various machines, and 
he would merely scale up the numerical values of the reactance 
voltage and for the limiting safe values by 10 per cent., 20 per cent. 
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or whatever still higher increase seemed justified, right throughout 
the list. As to the relative influence of the “embedded” and 
“free length,” the tests seem very conclusively to indicate the 
correctness of the ratio which the writer employs.* 

The '"two-cireuit" or “series” or “wave” winding is not so 
readily analysed in this way. The writer prefers to make the 
calculation precisely as if the connections were those described 
above, remembering, however, to derive the reactance voltage from 
the larger current whicb, in such windings, flows in each conductor. 
Furthermore, it is desirable to keep within rather lower limits for 
the reactance voltage per segment. This is still more the case for 
“ multiple ” windings; in these the frequency of commutation and 
the number of turns simultaneously short-circuited under the 
brushes have to be determined by remembering that for, say, & 
double winding, the intermediate commutator segment has to be 
considered as added to tLe width of the two bounding insulations. 
Hence in such windings, for a given width of brush, the frequency 
of commutation is much higher thau for a single winding. 


Having studied this method in connection with a good many 
machines the writer finds that, with careful proportions in other 
respecte, one may be very sure of excellent results with reactance 
voltages of not over 3 volts. Above 3 volts, except in the case of 
large slow-speed machines, one is liable to encounter trouble, which, 
however, if the value is not much in excess of 3 volts, is generally 
attributable to some other reason. 

On large, slow speed, direct connected machines the permissible 
limit for the reactance voltage increases considerably with the size 
of unit. Thus for speeds of from 80 to 120 r.p.m. 3 to 4 volts may 
be used with perfect success for the range from 400 to 800 kw. It 
is impossible, in large sizes, to have so low values as in smaller 
machines. It is often practicable to obtain reactance voltages of 
from 1 to 2 volts, and where no other features are sacrificed by so 
doing, this is, of course, always very desirable. 


the safe side than with respect to commutation constante. For 


instance, in the last few designs in the list, the efficiencies at full 
load andthalf load are some 1 per cent. lower than might have been 
obtained fora given cost of material by going 25 per cent. or so 
higher with the reactance voltage. 


(To be continued.) 
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ELECTRICAL COHERENCE. 


— — — — 


THE EVOLUTION OF AN OBSERVATION. 
By S. ALFRED VARLEY. 


You have directed my attention to an article in the Engineering 
Mayazine, headed A Study of the Electrical Coherer,” and 
presumably for the reason that I was the first to observe, and turn 
to practical account, that now well-known property of conducting 
powders which plays so important a function in connection with wire- 
less telegraphy, it seems to be thought that I might usefully make 
a contribution on the subject. 

As a boy I played with electrical apparatus, and as long as I can 
remember it was known to non-mathematical electricians that 
metallic powders were conductors to electrical potentials, such as are 
developed by statical electrical machines. 

In the early spring of 1852, shortly after entering the service of 
the pioneering telegraph company, I made the following 
observations :—(1) That metal dust opposed for all practical purposes 
infinite resistance to electrical currents of telegraphic potentials; 
(2) that metal chains (especially if slightly oxydised) opposed much 
greater resistauce than a continuous wire of the same weight and 


TABLE XIX. 


— — uvn a ae 
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| ‘Armature Aver- 
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reaction | "Ee *' ow ; No. of d | Depth bum em. Diam. 
Refer- pum. Kilowatts Speed~' Volt. in total |, Rh volts 5 | Width Depth commu- Turns o circuitor, of air tator di. mutator of, , ^! 
Eo polos output, r. p. m. age, | ampere ee | per | eee ME of slot 7 5 en mult. gap ameter segment dee 
i ' turns pe | BCe seg- | d h | (mm). end Ment eirouit | (mm). | (cms). | at surface; (ams), 
role | ö ment. | | i (single). (mm). | 
E — 4 PT NAR CINES Fr cC ICE "s dele 
seres | Ipk Pet | | a = | 
1 | 4 5 HP. A 900 110 1,000 ^21 | 6:6 | 67 | Gl. 15 | 67 3 ' 9-Cire. ' 25 16 67 | 22 
2 4 E He. iE 900 220 ' 1,000 | 2 9 (297 1 7 O18 | 801. : z p 25 | 16 E | n 
3 4 H.P. { € 850 110! 1,300 18 2 61 76, 19 61 | " 25 ' 19 | f 
4 4 ir =| 700 | 220 1,70 | 17 ! 72 41 | 13 18 jam 2 „ 35 2 54 30 
54 10 930 550 1,330 , 28 113 65 95 19 195 3 2 „ | 4 267 | 36 | 33. 
6 4 133 1,00 550 1,200 | 25 113 | 65 | 10 15 195 2 |2, | 4 267| 36 33 
7 | 4 143 | 895 880 1460 28 |150 | 49 | 1O4| 195; 1 3 |2 , | 4 207 | 50 | 33 
8 4 183 | 770 550 | 1,9930 | 25 | 144 | 51 | 11 22 153 3 2 „ 4 279 50 41 
9 4 30 600 115 3,880 | 14 | 39 119 | 75! 17 119 1 |2 j | 5 45 111 | 52 
10 4 27 715 550 2,320 | 24 | 116 , 63 | 126 18 189 2 Cae 45 ^ 325 ' 47 46 
nsa] a | 600! 115 3/50 ' 17 53 87 | 85. 2 87 1 22, 5 350. 121 52 
12. | 4 30 600 230 ' 2:90 | 11 |. 52, 59 15 15 177 1 2, | 5 | 45˙0 72 E. 
13 4 | 85 975 230 2450 17 ^ 71 43 15˙2 17 129 1 2 „ 45 ' 381, 85 46 
11 1 33 660 550 2,60 15 | 62 119 , 80 30 35 1 2 5 450| 32 , 52 
5 33 1,100 550 2000 | 20 82 , 89 3, | 207 1 2 „ | 45 381: 37 44 
16 4 38 — 1070, 550 2150 | 17 | 88 | 83 | 86 19 240 1 2 , |45| 381| 40 46 
17 | 4 50 1,020 550 2700 16 93 79 | 9 18 237 142, 5 301 4˙3 | 52 
18 4 60 | 960 550! 3,230 | 21 ' 93 ' 79 | 105 , 18 237 1 2. 5 | gen! 43 52 
19, 4 45 925 230 3000 18 76121 | 59! 21 121 1 12, 5 | ger! 91 59 
20 6 | 40 240 110 3,800 19 18 125 9 27 125 1,2, 5 361 88 | 68 
21 6 75 500 600 3340 , 22 113 160 7 33 | 330 1 2 „ 5 46.2 48 | 07 
2 6 130 | 500 110 3,800 | 22 ° 57 116 9 26 116 1 6 „ 6 635- 164 85 
93 | 8 £0 750 115| 3.500 20 ^ 29 | Ri | 121 275 2336 1 3% 5 4% 37 ' 68 
24 8 950 100 550 7,800 22 +0 364 96 29 1092 1 8 „ 9 165 , 47 187 
25 | 8 ' 800 , 375 550 5000 | 29 — 77 192 0 29 | 576 (1 8, 8 9% | 52 10 
26 & | 400  ' 100: 850 9,000 29 56 264 123 33 792 1 s , 10 105 66 250 
2 16 | 1000 90 500 9000 39 . 77 384 | 194 32 11452 1 16 „ 10 270 TA 350 
98 . 22 1,6000 84 550 8,000 38 9˙2 440 140 234 1320 1 22 350 76 450 


As to why the larger sizes are rather less sensitive to high react- 
ance voltages, the writer must freely confess that he has never yet 
found a satisfactory explanation. 


— 


The writer recently went through a very large number of 
machines, suggesting modifications and improvements, and at the 
same time adding to the system some new designs of both small and 
large machines. Especial attention was given to improvement in 
commutation, hence interest attaches to Table XIX., in which are 
set forth for 28 of them the normal ratings and some leading con- 
stants and dimensions. In the case of many of the small sizes the 
proportions are rarely such as one would select for new designs. 
Nevertheless, the table serves to indicate what the writer regards as 
safe values from the commutating standpoint for the speeds, 
voltages, and outputs set forth. Before these small machines were 
rearranged they were decidedly poor as regards commutation. In 


substantially the same principles as the method published two years 
ago by Mr. H. F. Parshall and the present writer. 


length ; (3) that if the links were brought into firmer contact with 
each other by subjecting the chain to mechanical tension, that then 
the electrical continuity became more perfect. | 
The immediate outcome of these experiments, made as far back 
as 1852, was the demonstrating that simple mechanical contact does 
not establish perfect electrical continuity, and it may also be seid 
of these observations that they embraced the principle of action 
(1) of S. Alfred Varley's lightning bridges introduced in 1866; 
(2) of Prof. Hughes's microphone, invented in 1877; and (3) of the 
Branly and Marconi tubes of the nineties, both of which— 
scientifically, are identical with Varley's lightning bridge. 
At the period when I carried out these experiments, telegraphic 
joints were mechanical ones (bell hangers’ joints), and telegraph 
lines were to all intents and purposes metal chains, each link 
adding its quota of resistance, owing to the imperfect electrical 
continuity between link and link. Now, the additional resistance, 
due to imperfect clectrical continuity at the joints, was in circuits 
of considerable length, a matter of serious practical moment, and 
this resistance increased from day to day, for as is now well known, 
but was not so generally appreciated in the fifties, work is done 
proportionately to the resistance electrical energy overcomes, and 
the form in which such work will be done whore telegraph joints 
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are mechanical ones, is that of chemical action developing metallic 
oxide on the surfaces of the links, and as the metallic oxide formed 
is an insulator, it follows that it is only a question of time when 
the electrical continuity will become practically broken down 
altogether. 

I called the attention of my immediate superior officer, the late 
Cromwell Varley, to the practical bearing of these observations and 
experiments of mine, and he realised at once their importance —the 
attention of the engineer-in-chief (the late Edwin Clark), was called 
to the matter, and shortly afterwards a very stringent order was 
issued from the engineer-in-chief's office, that all future joints must 
be made by soldering the wires together. A very considerable 
expenditure was also-incurred over replacing the existing mechanical 
joints with soldered ones, and although Cromwell Varley was given 
the credit of detecting this defect in the telegraph circuits of that 
period, I had the satisfaction of feeling that my observations and 
experimenta had been fruitful of immediate practical results. 

When war broke out a few years later I was asked by the War 
Department to take charge of a field telegraph corps, the first 
occasion the telegraph was used for war purposes, and so I was 
privileged to see service in the Crimea. After the evacuation of 
Sebastopol and the arrangement of an armistice, I took charge 
of the Varna and Constantinople submarine circuit together with 
the land lines on the Constantinople side of the Black Sea. In the 
autumn of 1856 the telegraph instruments of Therapid were burst 
up by a lightning discharge, and what I then observed spoke 
eloquently, and brought home to me (1) why the telegraph pro- 
tectors of that period failed to protect the instruments ; (2) the 
conditions which lightning protectors must fulfil to be efficient ; 
and (3) I was led to the conclusion that an ideal protector would be 
a bridge behaving to telegraphic currents in the same way as I had 
observed metallic powders did, but which at the same time should 
freely conduct electrical currents of higher potentials than those 
employed in telegraphy. But what was more particularly brought 
home to me wasthat the discharge which burnt uptheinstruments had 
evidently occupied time, seeing that the lever of the transmitting 
key had been moved through a space of about 4rd of an inch and 
brought into contact with an earth connection and welded to it by 
fusion. 

In 1859 and 1860 I carried out somewhat exhaustive researches 
with conducting powders with a view to producing an efficient 
telegraph lightning protector. In these researches I employed 
voltaic potentials ranging from 10 to 700 volts, and also unknown 
statical potentials developed by a powerful induction coil. It was 
while carrying out these experiments that the property now known 
as coherence was brought forcibly under my attention, but it never 
occurred to me that I had tumbled upon a scientific discovery ; I 
only regarded it as an interesting fact—a contirmation, or illus- 
tration, of what those who were capable of thinking in the language 
of electricity might naturally have expected. 

Now, had I not as a scientific worker, again and again come into 
collision with the eccentricities of mathematical genius, whose 
contributions to applied electricity may be described as being for 
the most part an indulgence in wild flights of the imagination, 
tempered with hair splitting and swallowing camels, I should be at 
a loss to understand how it is at this time of the day, coherence ” 
should form the subject of a learned treatise by Prof. Oliver Lodge, 
and also that it should be the subject of scientific discussion in 
technical jouraals. 

In wireless telegraphy the Marconi tube has to deal with 
rhythmical impulses of very low potentials, and he employs metal 
filings, but as I,on the contrary, was dealing with high potential 
discharges, it was obvious to me that metallic powders would be 
inadmissible for lightning bridges, seeing that the first discharge 
would füse them together; and so my experiments of 1859 and 1860 
were confined almost wholly to carbon powder pure and simple, 
NO to mixtures of carbon and highly refractory insulating 
matter. 

The following is an extract from a paper read by me in 1870 at the 
meeting of the British Association, On the Mode of Action of 
Lightning ”:—“ It was well known that high tension electricity 
would leap across a small space of air iu preference to passing 
through a coil of wire; this arose from the inertia resistance 
conductors oppose to polarisation or magnetisation—a resistance 
probably approaching infinite resistance, during an infinitely small 
interval of time. The author, when experimenting with electric 
cutrents of varying degrees of potential, observed the very great 
resistance which a loose mass of powder of conducting matter 
opposed to the passage of electricity of moderate tension; he found 
that a current of 50 Daniell cells did not pass through a loose mass 
of finely divided blacklead or wood charcoal. When the tension 
was increased to 200 or 300 volts, the particles arranged themselves 
by electrical attraction, making good electrical contact, and formed 
a bridge by which the electricity freely passed. With a tension 
ot 700 cells an electric circuit became completed through a con- 
siderable length of the dust met with in rooms which consists 
chiefly of silica and alumina associated with soot and more or less 
organic matter. 

Incandescent matter offers a very free passage to electricity ; 
masses of highly-heated black lead powder were found with six 
Volts to give an average resistance of five units, or about one-sixtieth 
of that opposed by an ordinary needle-telegraph coil, which may 
de taken af 300 units. These experiments went to show that an 
interval of dust separating two conductors opposes practically a 
decreasing resistance to an increasing tension, and led to the con- 
straction of the “lightning bridge," which consists of two pointed 
conductors, enclosed in a chamber, and approached to within one- 
eighteenth of an inch from one another, and surrounded with finely 
divided matter consisting of carbon and a non-conducting substance 
intimately mixed in suitable proportions determined by electrical 


tests, The reason why a powder consisting entirely of conducting 
matter cannot be safely employed is, that although it may oppose a 
practically infinite resistance to the passage of electricity of the 
tension of ordinary working currents, when a high tension discharge 
occurs, the particles under the influence of the discharge generally 
arrange themselves so closcly as to make a conducting connection 
between the two points of the lightning bridge (in other words, 
cohere). 

If the effect of lightning striking the wires be considered, it will 
be seen that the electric discharge passing through the telegraph 
coils is not momentary, but occupies time. When an insulated tele- 
gtaph wire is struck, the effect of the discharge is to polarise the 
wire throughout; after the discharge the wire returns to its normal 
unpolarised condition; but the cessation of magnetisation, although 
rapid, is not instantaneous, and the effect of the wire assuming its 
normal unmagnetic condition will be to develop an electric current 
flowing in the same direction as the electric discharge which 
magnetised the wire. The tension of the current developed by the 
demagnetisation will be very high at its first development, and will 
rapidly afterwards fall to zero. There is, therefore, first the main 
discharge of electricity, which passes by the shortest route, and 
does not wait to polarise the coil-wires, but leaps across a 
of air to the earth conductor as the easier course, followed by a 
secondary current in the same direction, but occupying time. The 
tension of this secondary current, although at first very high, is not 
nearly so great as the lightning discharge, and the greater portion, 
if not the whole, will pass through the coils, which oppose, chen 
time is given, a much less resistance than the smallest possible space 
of air; it would therefore seem, when telegraph circuits protected 
by an ordinary protector are struck by lightning, it is to the 
secondary current, and not to the main discharge, the fusion must 
be attributed. The fact that the coils of necdle-telegraphs are more 
often fused than other telegraphic apparatus was considered to be 
strong confirmation that the fusion was due to the secondary current 
developed by the demagnetisation. 

When a circuit protected by a Varley ‘lightning bridge’ is 

struck, the lightning tinds in its path not a space of air but a bridge 
of conducting particles in very close proximity to one another; it 
connects these under the influence of the discharge and renders 
the particles incandescent. Incandescent matter, as already stated, 
offers a very free passage to electricity, and the secondary current 
developed by the demagnetisation of the line wire, finds an easier - 
passage across the heated matter than through the instrument 
coils.” ; 
The writer of the article in the Engincering Magazine refers to 
what he describes as the extraordivary conflict of opinion 
which has nbtained since Branly’s discovery with regard to various 
qualities, sach as the relative sensitiveness of coherers made 
with filings of different metals "—he goes on to say that the 
phenomenon of coherence, as Lodge affirms, is a welding together 
of the two surfaces iu pseudo contact. Branly and Bose differ from 
Prof. Lodge, and also from one another, so it would appear tbat 
this trinity in unity of mathematical authorities do not cohere in 
their respective explanations of the phenomenon “ Electrical 
coherence." 

All useful scientific research may be described as the building up 
a structure or system by linking together observed phenomena in such 
a way as to form a continuous chain of links—in other words, a thread 
of continuity. Now, if metal filings or powdered carbon be 
compressed mechanically, the phenomenon known as coherence, will 
be brought about much in the same way as by electrical pressure, 
but I am disposed to think not so perfectly, for electricity, according 
to the views I hold, is inseparable from matter—and if I may 80 
express it, isthe genius of matter entering into its atomic con- 
stitution, and controlling it. Perform the following experiment ;— 
Spread on & dry board a thin layer of either metal filings or 
powdered carbon intimately mixed with a percentage of insulating 
matter. Now insert into this powder the two poles of a voltaic 
battery of 700 volts, allowing a space of —eay ĝin. between the poles; 
electrical induction which Faraday demonstrated to be the 
antecedent stage of conduction takes place immediately through 
the layer of powder, and you will sce with your eyes the particles 
of conducting matter sieved out from the insulating powder and a 
continuous chain formed of conducting particles in such intimate 
electrical contact with one another that they cohere—such coherence 
being brought about by electrical pressure. When the conducting 
chain is complete an electrical circuit also becomes completed, and 
if the ampere current developed by the battery be great enough 
the metal filings will be welded together by fusion, and after that 
burnt up. The performance of this expcriment has led me to the 
conclusion that the phenomenon, “coherence,” is the antecedent 
stage of chemical union of matter with matter. *We have first, 
occular evidence of electrical induction, the antecedent stage of 
conduction, and, as consequence of induction, coherence, and after 
that, as a consequence of coherence, we pass on to the further stage 
—conduction followed by intimate chemical union between the 
metallic particles. What we see in the experiment now being 
referred to, may be described as a proc.ss of evolution, electrical 
induction evolving coherence, coherence evolving conduction, and 
conduction evolving chemical union. 

I have already alluded to the fact thnt mechanical pressure as 
well as electrical pressure can bring about the phenomenon 
"coherence." The classical researches of Faraday have made plain 
to us how intimate is the relationship between induction and con- 
duction, he has also taught usthat there cxists no hard and fast line 
separating insulators and conductors; all insulators conducting in 
a small degree, and all conductors insulating directly as their con- 
ductive resistance. Now what I want to point out is, that no hard 
and fast line divides mechanical contact from chemical contact—in 


other words, chemical action. 
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I myself, consider that mechanical contact —say between metal and 
metal—should be regarded as the antecedent stage of chemical action. 
Sir W. Chandler Roberts Austen's interesting observation that gold and 
lead diffuse through each other when in simple mechanical contact, 
goes to show that mechanical contact, alone by itself, results in 
chemical union, and if mathematical physicists could 
only grasp the fact as knowledge that a thread of 
continuity unites all phenomena—and if only they 
were able to regard physics from that broad angle of 
vision which all true disciples of Davy and Faraday, 
in a greater or less degree, are capable of doing, then 
the well known fact that when two metal plates whose 
respective affinities for oxygen differ, are brought 
into simple contact, the plates then become elec- 
trically charged statically, similarly as when they form 
the elements of a voltaic couple, would be regarded 
às going to show that no hard and fast line separates 
chemical contact —that is to say, chemical action, from 
mechanical contact. 

In the year 1852, and at a time when England was i 
covered with a network of telegraphs, that able T 
mathematician and representative physicist, the late 
Prof. Airy, protested before the Institution of Civil 
Engineers against telegraphs being called electrical, 
for, as he averred, there was no connection between 
electricity and galvanic currents with which the tele- 


. graphs were worked ; and, what is to me more strange 


and almost inexplicable, is that only a few years ago 
I heard Lord Kelvin himself, at the Royal Institution 
of all places, assert e» cathedrd most emphatically, that 
Davy and Faraday were wrong in attributing the 
development of electricity to chemical action, and 
that Volta was right in attributing it to mechanical 
contact. As an earnest scientific worker to whom 
science is a sort of religion, regarding it as the elucida- 
tion of truth, I have always wanted to be able to 
reverence the “tremendous” name of England's 
greatest mathematician, and when, as I have from 
time to time heard Lord Kelvin give utterance to 
what I consider rash cr cathedrá assertions, it has 
always been painful to me. I well remember how I 
myself, in common with the members of the British 
Association generally, was impressed when I met him 
at Liverpool in 1854, and I also well remember the 
few words he spoke to me, which were that those who 
had the control of telegraph lines like myself should 
publish what came under their observations for science 
to deal with—he did not say to patent and make a 
monopoly of the outcomes of such observations As a 
matter of fact, my late brother, Cromwell Varley, 
Lord Kelvin, and others also, have pecuniarily bene- 
fitted from direct outcomes of my researches very 
much more than I have done, but this is a digression. 

The late Clerk Maxwell in the preface of his trea- 


aspect of science from a mathematical standpoint is 

that of a measurable quantity. Lord Kelvin has 

gone much farther than this, for he asserted in a lecture, 

which has been published, that no one can be said to have a 
scientific knowledge of anything until he deals with it in figures. 
Now, if this dictum be true, it then follows that Faraday himself 
had no scientific knowledge of electricity. The history of applied 
electricity, if only truly written, goes to show that mathematical 
savants, more often than not, have been retarders of practical 
advances at the pioneering stages, and for the reason that they are 
men of learning rather than men of knowledge. 


ENGINES FOR DRIVING LARGE DYNAMOS. 


Read Saturday, October 12th, 1901, before the Manchester 
Association of Engineers by CHAS. DAY. 


— — — 


Ix the early days of electrical engineering, dynamos were designed 
without special reference to engines. Engines of suitable power 
were then obtained and set to drive the dynamos by means of belts 
or ropes. This practice may be said to be absolutely abandoned, 
and large dynamos are now invariably fixed direct to the engine 
crankshafts so as to save space transmission losses and cost of belt 
up-keep. | 

Pn the Continent and in America slow-speed engines have been 
almost exclusively adopted, but in England by far the majority of 
engines to be found in electric generating stations are high speed, 
and it is interesting to consider why English engineers have not 
followed tbe American and Continental lead. The answer is at 
once creditable, and otherwise, to English engineers. Creditable, 
because our engineers have had the courage to take a new view of 
the situation and back their opinions by tackling the manufacture 
and design of high speed engines, the result being that to-day no 
country in the world is producing high speed engines equal to those 
obtained here. . 

On tbe other hand, one wonders why, if foreign builders of 
Corliss and drop-valve engines can do such a large trade in engines 
for dynamo driving, our builders of Corliss engines should have 
done so little. Is it that they have lacked in enterprise, or have 
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been too busy with other work, or is it that they foresaw the high 
speed engine and preferred not to invest their capital in the 
extensions which were necessary to enable them to take up 
additional Corliss engine work, the demand for which would not 
last? We have to-night amongst us many who are connected with 
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firms of slow speed engine builders, and I have ventured to make 


these remarks in the hope of hearing something on this score. 

An interesting feature in the electrival trade is the steady 
increase in the size of plants. A few years ago a 500-n.P. engine 
and dynamo was considered large. To-day it is distinctly small, and 
about 30 electricity generating stations in Great Britain have 
engines of 1,000 EH. p. and upwards. 

Though England is behind America and the Continent in the 
number of these large units, we can, at any rate, claim to have been 
practically the first to point out the advantages of large units and 
high electrical pressures, as 15 to 16 years ago Mr. Ferranti urged 
the advantages of these, and in 1887 commenced the Deptford 
station. At this station several 1,500-H.p. engines made by Mesars. 
Hick, Hargreaves & Co., have been at work since 1888, and in 
addition to this, engines of 10,000 E. p. were designed and partially 
manufactured, also by Messrs. Hick, Hargreaves, the dynamos 
being made by Mr. Ferranti. Thus it will be seen that both 
English engine builders and English dynamo builders were quite 
early in the field on very large sizes. Unfortunately, the timidity 
of investors caused the abandonment of the 10,000 E p. sets. A 
comparison which I have made recently of the drawings and speci- 
fication of these engines, also of the drawings of the dynamos, with 
large sets now being made, show remarkably few differences, aud 
there can be little doubt that bad these sets been put to use they 
would have proved successful and would have been a great benefit 
to the engineers of this country. | ; 

Turning to the question of speed, the slower development in 
England of the use of electricity may to some extent explain the 
prevalence here of high speed engines, as both in America and on 
the Continent the size of unit has grown at a greater pace than hss 
the size of high speed engines. Most of you are aware that it 1s 
within quite recent years that our English builders of high speed 
engines have reached sizes of 1,000 m.P.; builders of dynamos of 
large power have therefore been compelled to adopt slow speeds, 
and the methods of standardisation in America and Germany have 
helped to consolidate practice on to slow speeds. : 

On the other hand the question of speed is not only decided by 
the engine but is affected by considerations of dynamo design, at 
any rate as regards continuous current dynamos. The use of these 
latter in connection with tramways and railways, where load is very 
irregular, has shown that at high speeds of rotation the difficulty of 
keeping free from sparking at the commutator is greater than with 
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slower speeds. The difficulties of commutation have, however, been 
thoroughly surmounted up to speeds quite midway between those 
of slow speed trip gear engines and the prevailing speed of high 
speed engines ; hence, the best policy in regard to engines of large 
size seems to be, to run at speeds higher than is permissible with 
trip gears though not high enough to introduce doubt as to sparkless 
commutation; with either pingle or multiphase alternating dynamos 
there are no commutation difficulties, and practically any speed can 


be adopted. 
The advantages to be derived from increased speeds are:— 


(a) Less floor space, and consequently less cost of land and 
buildings. 

(b) Cheaper dynamos and cheaper engines. 

(c) Better turning moments. 

On the other hand, increase of speed introduces disadvantages 
auch as —greater throwing about of oil, greater tendency to vibra- 
tion, difficulty in securing automatic expansion, and necessity for 
more perfect lubrication. 

The time at my disposal will not permit me to explain how 
these difficulties have been faced in Willans, Belliss, Browett- 
Lindley, and other high speed engines, hence I am compelled to 
confine myself to the engines made by Messrs. Ferranti, Ltd. I 
will therefore proceed with a description of one of these engines, 
and deal with the points just mentioned in their turn. 


Type or ENGINE. 


The type of engine adopted as a standard is the cross-compound 
vertical The reason for our adoption of this type has been to 
secure a crankshaft having only two bearings, the dynamo being 
placed in between. By this means any troubl2 or increase of 
friction by imperfect alignment or by unequal wear of bearings, or 
by foundation settlement, is minimised. Another reason, though of 
less importance, is that in most electrical stations the load varies 
considerably, and to meet this we have thought a compound engine 
better than a triple. It is also to be remembered that the intro- 
duction of superheating will tend to take away any slight advantage 
in economy which a triple-expansion may have over a compound. 

Another reason for the adoption of the cross-compound is that 
there are only two cylinders, and therefore the number of heavy 
working parts is reduced to almost a minimum. 

The vertical type was adopted to minimise floor - space and 
cylinder wear. Where desirable, the engines can be modified to 
triple or quadruple expansion without interference with other 


features of the design. 
CLEANLINESS. 


. For electrical work cleanliness is of the utmost importance, and 
the throwing about of oil or the creeping of oil along the crank- 
shaft on to the armature must be prevented at all costs. This has 
been a difficulty to cure which considerable and very close attention 
to detail has been necessary, but these oil troubles have been entirely 
got over by thorough enclosing, and a suitable arrangement of oil 
throwers on the crankshaft. 


LUBRICATION. 


To ensure complete lubrication of all principal bearings, forced 
lubrication has been adopted. The advantages and disadvantages 
of this I briefly dealt with in a short communication to this Asso- 
ciation last yea From fig. 1 you will note the arrangement of 
filter which has been adopted in connection with the forced lubri. 
cation system, This filter is arranged in the engine bed frame, and 
its object is to thoroughly cleanse the oil passing to the various 
bearings. By the arrangement adopted the oil is thoroughly filtered 
just before it is fed to the bearings. I have heard it suggested that 
this frequent filtration is likely to be detrimental to the oil and to 
cause it to lose its “ body." We do not find this to be the case, 
and so far as I can see such a trouble only occurs when the body 
i8 an added one, and one which ought not to be there. The use over 
and over again of a quantity of oil will, however, if the engine is 
kept running for a long time, cause the oil to gradually get hot; 
thus it is necessary for long runs to provide a water cooling 
arrangement, and this has been met by the introduction into the 
oil tank of a copper cooling pipe, also shown in fig. 1. 
The method of lubricating the valve gear is, so far as I know, 
unique for valve gear, though extremely simple, and consists in 
surrounding the valve gear by a casing and filling this casing with 
oil. Thus the whole of the valve gear works immersed in oil, 
rendering the engine attendant's oil can quite superfluous. 


VALVES. 


With a view to securing the economy of the slow-speed Corliss 
engine, cylinders, each having four valves, i.e., steam and admission 
valve at each end, were adopted, but these instead of being Corliss 
valves are of the grid type, and are moved backwards and forwards; 
the gross movement of the H.P. valve during one revolution of a 
1,000 R. p. engine is 14 in. At 214 r. p. m. this gives the low valve 

| surface-speed of 22 ft. per minute, and I think you will agree with 
ae that such a low surface-speed is an excellent quality as regards 

ear. 

Another point to be noted with these valves is that they are 

placed in the covers so as to minimise clearance and give very short 

direct ports. The total volumetric clearance can be kept very low, 

though I hardly think it desirable for practical reasons to keep the 

clearance volumes extremely small. 

An important feature in the valves is that they are perfectly free 
to follow the wear, and I can say positively that the ruaning of the 
engine improves the valves and not otherwise, hence, after 12 
months’ running, the valves are tighter than when the engine com- 
inenceg work. Valve tightness undoubtedly has considerable influ- 
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ence on engine economy, and it will therefore interest you to have 
some reliable figures as to the economy of these engines. 

At a test of a 500 H.P. engine at the Cardiff Electric Lighting 
Works the steam consumption per 1.H.P. was 15:6 lbs., and per kw. 
24 lbs. This was with a boiler pressure of 140 lbs., aud a vacuum 
of 187 in The figure which we guaranteed was 26 lbs. per kw. with 
& vacuum of 27 in. On account of the deficient vacuum provided 
by tbe separate condensing plant, a calculated allowance was agreed 
upon, and this brought the steam consumption to 13:8 lbs. per H.P. 
per hour, and 21:8 lbs. per xw. 

This test was made after the engine had been in fairly regular 
service for 18 months, and as the test was supervised by Mr. 
Michael Longridge, Mr. Burstall (of Messrs. Burstall & Monkhouse, 
consulting engineers), Mr. L. B. Atkinson, consulting engineer of 
Cardiff, and Mr. Mountain, electrical engineer to the Corporation of 
Huddersfield, the figures can I think be considered absolutely 
reliable. All instruments were properly checked and calibrated in- 
dependently, the electrical instruments being checked by the Board 


. of Trade. 


(To be continued.) 


THE ELECTRICAL WORKING OF RAILWAYS. 


Paper on the “ Working of Electric Railways on Main and Branch 
Lines,” read before the Verein fiir die Forderung des Local 
und Strassenbahnwesens, in Vienna, by the President, Herr 


E. A. ZIFFER. 

IN addition to the electric engines which are in use for shunting 
purposes at various railway stations, and the Heilmann locomotive, 
which has been making trial trips on the Paris-Lyons-Mediterranean 
Railway, I have to report at present on the actual running of 
electric motor trains, and subsequently of electric locomotives in the 
tunnel of the Baltimore and Ohio Railway, also on the Buffalo- 
Locksport line and the recent extension (35 miles in length) of the 
Albany and Hudson Railway in North America. Besides these I 
may mention the London Underground Electric Railway and the 
prolongation of the Orleans line as far as the Quai d'Orsay, in 
Paris. 

Under these circumstances, considering how important the question 
of electric traction is both for the tratlic on main and local lines, 
and also thc strenuous efforts which are being made for its intro- 
duction, not only in America but also in European countries, in 
Germany, France, England, Italy, Switzerland, and even here in 
Austria and in Hungary, it is not surprising that at the International 
Railway Congress held in Paris in September of last year, the 
subject should have taken an important place amongst tbe various 
questions discussed. 

I consider, therefore, that it lies well within the scope of our 
Society to investigate the subjects of these debates and the results 
arrived at. 

The inquiries sent to various companies on tbe subject of electric 
traction were as follows:—(a) Experiments with electric traction 
on main line railways; (5) application of electric traction to local 
and branch lines. 

The gentlemen who reported on these questions were for the 
United States, Mr. N. H. Heft, chief of electrical department, 
New York New Haven and Hartford Railway; and for the other 
countries, M. Anvert, chief engineer of the Paris-Lyons-Mediter- 
ranean Railway, and M. Mazen, Principal Inspector of French 
Western Main Lines. 

I gather from the report of Mr. Heft that the New York. New 
Haven and Hartford, the Pennsylvania Railroad, and the Baltimore 
and Ohio Railroad Companies, had already introduced electric trac- 
tion on their railways as far back as May 20th, 1895, partly with 
the regular traffic, partly only as experiments. 

The railways were induced to substitute electricity in the place 
of steam in the working of their trains on the main lines through 
the competition of the local lines, which caused in some places a 
reduction in the receipts to the extent of 80 per cent. 

It appears from this report that Mr. Charles P. Clark, President 
of the New York New Haven and Hartford Railway, had already 
proposed to the shareholders to introduce electric traction on their 
line as far back as 1891, as this seemed to him the only means of 
averting the threatened competition; it is to him, therefore, that 
we owe the first introduction of the electrical system on the ordi- 
nary main-line railways. The network of New Haven differs from 
all other important railways in the United States, through the mag- 
nitude of its passenger traffic, and through the important propor- 
tions between the revenue derived from the aforementioned pas- 
senger traffic and the amount of the total receipts. It is also 
remarkable for the ratio of the passenger traffic to the local traffic, 
for the density of the population in the districts through which the 
line passes, and for the small area of this district in relation to the 
length of the network in actual miles. 

During the business year ending June 30th, 1898, the company 


conveyed 61 million persons, and the revenue from passenger traffic 


exceeded £3,400,000, a sum representing 51 per cent. of the total 
receipts. N 

At about the same date the Pennsylvania Railroad authorised 
their President, Mr. George B. Roberts, to introduce electric trac- 
tion on a branch line from Bordentown to Mt. Holly in the district 
of Amboy, and this change, also due to external competition, was 


completed in July, 1895, 
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In order to do away with the disadvantages of smoke and vapour 
which are unavoidable in connection with steam locomotion, the 
Baltimore &nd Ohio Railroad also completed the tunnel under the 
town of Baltimore in the year 1895, and besides that, introduced 
a traction on the Circle and Underground Railways of that 
city. | 

It has been ascertained, by means of the reports of the above- 
mentioned railways confirming the success of their experiments in 
electric traction, that the motors at present in use on ordinary rail- 

way lines can carry light or heavy trains on the same rails, and with 
the same amount of traffic, as did the former steam locomotives. 
These motors are supported on bogies, which are fitted with one or 
two motors, as desired. In this way the passenger carriage becomes 
a locomotive, and ita entire weight can be used for tractive effort ; 
and, to add to its advantages, it offers the same amount of accom- 
modation as any passenger carriage which would need to be drawn 
by a steam locomotive. 

During those hours when the traffic on the line in question is 
small, a carriage with 70 seats can be used by itself, and when the 
demand for accommodation is great the requisite number of 
additional carriages can be attached to it. The trains running on 
these lines weigh 73 tons, and consist of one motor passenger 
carriage and two trailers, with an average speed of 30 miles per hour. 
Each of these trains contains 174 seats. A carriage with two motors 
on each bogie has an adhesive weight of 45:36 tons, and when 
occupied by 70 persons there is a gross weight of 50 tons available 
for adhesive force. 
It is interesting to compare these figures with those of an ordinary 
5 locomotive running in the suburbs of the same town. 

ere we have a gross weight of 75:3 tons, of which 32:6 tons are 
available for adhesive weight; there remain, then, 427 tons dead 
weight, which offers no seating accommodation. 

The results arrived at by using electric traction on important 
railway lines demonstrate, therefore, that the experimental stage in 
the employment of electric motive power has been passed, and that 
wherever there is heavy and frequent traffic, or the requirements 
of agriculture and industry demand an efficient service, with the 
consequent increase of revenue derived from much passenger traffic, 
then electricity will rapidly replace steam as an effective means of 
transition. . ; 

The writer of this report goes on to enumerate the various causes, 
as far as they are known, which have been instrumental in inducing 
the tramway lines to substitute electricity for horse power. 

The development of these tramlines was marvellous; the first one 
of any importance was completed in 1889. At the end of the com- 
mercial year on June 30th, 1399, there were in existence no less 
than 1,031 different companies owning between them 16,000 miles 
of rails, 41,000 motor carriages, and 7,700 trailers. The capital 
of these companies amounts to £340,000,000 and their debentures 
to £140,000,000; in the same year, 1899, 3,140,000,000,000 people 
were conveyed by them, and the receipts from this passenger traflic 
covered the sum of £31,200,000. 

Finally, the reporter draws attention to the fact that on those 
branch lines which traverse thickly populated districts the expenses 
are the least, whilst far greater costs are incurred in connection 
with railways through small towns or such as run parallel with 
ordinary railway lines on any part of their route. 

Although till now managers of local railways have applied for 
concessions to construct electric lines which are destined to run 
side by side with steam railways and enter into active competition 
with the same; still the writer of this report thinks it will not be 
long before the owners of those companies which have till now 
adhered to steam traction will themselves apply for concessions 
which shall enable them to construct electric lines branching off 
from their own main railways and connecting the smaller towns and 
the various health resorts and such districts as are likely to provide 
sufficient goods traffic. 

At the same time applications will probably be made for permis- 
sion to construct electric railways in thickly populated centres, 
which shall have rails laid down throughout the country high roads 
and the main thoroughfares of tbe city in such a manner that they 
will eventually join on to the main railways, and thus effect direct 
through communication for passenger traffic between the different 
important cities of the realm. The trains would run through the 
public streets in the same manner as do the present trams, but 
between the various towns the rate of speed would be higher, 
and passengers would be conveyed from one town to another 
in the minimum of time and without the necessity of changing 
carriages. 

The owners of the branch lines have legally acquired the right to 
force their way into the domain of the main steam railway lines, 
and have thus razed the barriers which till now separated their 
respective territories. 

The large railway companies on their side now intend doing the 
same. The question remains whether they will carry out their 
designs as enemics who are sure of success, or as friends who make a 
compact for the purpose of mutual advantages. Time alone can 
give us the reply to this question. 

The supplement of the report contains a very interesting sum- 
mary of the replies sent in by the 20 different local lines 
existing in Connecticut, Massachusetts, Illinois, Virginia, 
California, New York, Ohio, New Jereey, Alabama, and Colorado, 
in answer to the 110 questions demanded in the interrogatory 
of the Congress. 

The statement drawn up by M. Anvert in conjunction with Mr. 
Mazen on behalf of all the other nations, with the exception of the 
United States, demonstrates the progress and the increased use of 
electric traction, not only on local or special branch lines, but also 
on a large portion of the network of the more important railways. 
The innovation was due either simply to the desire for experiment 


f 


high tension for traffic on long distances. 
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or in order to secure permanent working. In most cases the reasons 
for trying this mode of traction were of special importance, either 
technically or industrially. i 

Too short a time has elapsed, ia most cases, since the introduction 
of electric traction on railways for it to be possible as yet to givea 
definite opinion on the merits of the different systems in use. 

Under these circumstances the writeg of the report confines 
himself to enumerating the various systems that have been adopted 
by different railways, and then proceeds to describe in detail the 
arrangements for electric traction which have been made by them; 
those that employ exclusively alternating current, and those that 
have continuous current; also the methods for transmission of power 
for controlling and for generating alternating and continuous cur- 
rent, and, finally, the conducting rails. 

In the supplement, reports are also included on the following 
railways: 

The electric line with three- phase current from Zermatt to the 
Gornergrat; a similar one running up the Jungfrau; one from 
Stansstadt to Engelberg, and another from Burgdorf to Thun; the 


electric City-Line in Buda-Pesth ; the Waterloo and City Railway, 


the City and South London Railway; the Central London Rail- 
way ; the electric lines from Diiseldorf to Crefeld and from Berlin 
to Zehlendorf; electric traction on the Italian railways; the electric 
locomotives of the Puris-Lyons-Mediterranean Railway; electrical 
experiments on the railway from Saint-Germain-West to Saint- 
Germain and Grande Ceinture; the metropolitan electric line in 
Paris; electric traction on the railway from Paris-Invalides to 
Versailles; light provisional motor trains from the Invalides to the 
Champ-de-Mars; electric equipment for trains running on the ex- 
tension line of the Orléans Railway between the Gare d’Austerlits 
and the Quai d'Orsay ; electric locomotives for the working of the 
trains running between the Gare d'Austerlitz and the Gare Quai 
d'Orsay; electric railway from Faye to Chamounix and the Swiss 
frontier. 

The above-mentioned railways, which are one and all worked by 
electricity, are described in every detail, and the report is further 
enhanced in value by the excellent illustrations, plans and drawings 
it contains. This portion of the report alone testifies to the 
extent of the studies made by its author, and is particularly 
instructive. 

At the meetings held on September 25th last year by the 2nd 
and 5th sections of the International Railway Congress, the ques- 
tions mentioned by me at the commencement of this paper were 
discussed in all their bearings. On this occasion M. Anvert gave 
an extract from the report which he had drawn up in conjunction 
with M. Mazen ; at the same time making the remark that, accord- 
ing to his opinion, it was unnecessary to deliberate on all the points 
in the order in which they were mentioned in the interrogatory, 
concerning the use of electric traction on main and branch lines. 

Whereas steam locomotives can be worked at very different rates 
of speed, up till now electric locomotives can only run with'economy 
at a very limited speed. On the local lines a constant speed that 
never rcaches a high rate for any particular train may suffice without 
special disadvantages, on the main lines, however, it would 
never do. l 

In the Sprague system all the carriages on each train are motor 
cars, which are all dependent on cne driver, a plan which is of 
great advantage on mountain railways or on suburban lines. 

Up to the present the greater number of installations employ the 
continuous current. The alternating current adapts itself best st 
The tension can be 
reduced by means of stationary transformers. This instantaneous 
and direct employment of alternating currents was first attempted 
in Italy, and has many advantages. 

In one word, electric traction by means of the methods hitherto 
known is easily adopted to the use of branch lines; on the main 
lines, however, this is not the case as yet. 

Subsequently, M. Mazen gives a summary of the report of Mr. 
Heft, from which he comes to the conclusion that up till now 
electric traction is only used on three of the main lines of railways 
in the United States. The other systems are more those of electric 
tramways of a medium or large order, the problem of which was 
solved some time ago. Mr. Heft is of opinion that electric traction 
will shortly be introduced on the big railway lines, but M. Mazen, 
on the contrary, shares the views of M. Anvert on the subject of the 
difficulties still to be contended with. 


(To be concluded.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible, Free use of fictitious names, ge. 
may be made. Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | | 


“ ExPLOYER" writes: In our fitting shop we have recently been 
compelled to institute a system of fines in orderto protect one 
against injury from neglect or carelessness on the part of our Tor 
men. Thus the delay occasioned by the absence of a workman 
without leave not only causes one or two machines to be thrown 
out of work, but often renders a number of workmen idle, owing 
to failure in the supply of material upon which they are umi) : 
employed. Negligence on the part of workmen sometimes involv 
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the destruction of entire castings and heavy piecesof machinery which 
cost many hundreds of pounds to replace. I shall be glad to know 
whether (a) it is legal to inflict fines upon workmen for negligence 
and for wilfully absenting themselves from business; (b) fines so 
inflicted can be stopped out of the workman's wages. Would you 

lease be so kind as to give references to any statutes or text books 
which deal with the subject.” 

„% With regard to the first question addressed to us, we would 
refer our correspondent to the Truck Acts of 1431, 1887, and 18: 6. 
The first of these statutes wasaimed at putting a stop to the payment 
of a workman’s wages otherwise than incoin of the realm. It was 
then made unlawful for an employer to pay wages in goods or to 
pay wages by giving to his workmen an order giving credit at some 
particular shop. Any agreements designed to circumvent this 
statute were declared to be illegal and void. Nothing was said io 
it about fines, nor had it any effect upon an agreement, whereby 
the workman was to obtain infer alia medical attendance, fuel, and 
implements and tools for the purpose of earning his wage. The 
Track Act of 1887, considerably extended the meaning of the term 
“workman” to which the Acts generally were to apply, and it 

rovided further that in certain eases the fine for breach of the Act 
should not be inflicted on the employer, but on the actual offender. 
Neither of these Acts affected the question of fines for negligence or 
bad workmanship, which, if inflicted in accordance with agreement 
with the workman, or subject to the usages of trade, were perfectly 
legal down to 1896. In that yearan important Act was passed which, 
while it did not declare that fines were illegal, regulated very strictly 
the terms upon which fines would be inflicted. That Act provides 
(a) that fines inflicted must either be specified in a notice 
put up where all can read it, or else form the subject 
matter of a written contract with the employer; and (%, that in 
all cases fines inflicted must be reasonable, the question of reason- 
ability to be determined in a court of law. In deternrining this 
question it is clear that the fine need not necessarily bear propor- 
tion to the gravity of the offence or the loss occasioned to the 
employer. Thus for a workman to take a match into a powder 
works is a serious offence. If no accident occurs, the loss to the 
owner is nil; if an accident occurs which blows up the entire works, 
the loss is such as no workman could make good. In view of these 
principles we anticipate that the fines which our correspondent 
proposes to inflict would be upheld as reasonable in a court of law. 
It must always be remembered, however, that deductions on account 
of bad workmanship must always be restricted to the natural and 
probable damages thereby occasioned. Thus it is submitted that 
where a piece of work was spoiled through the negligence of a 
workman in the course of manufacture, his wages could not be 
attached for damages for breach of contract caused by delay in the 
delivery of the work as well as for the cost of new materials. 

With regard to text-books there is none entirely devoted to the 
Track Acts. Oar correspondent will find the subject dealt with in 
Mr. Evans Austin’s work on “The Factory and Workshop Acts,” a 
new edition of which is, we believe, in the course of preparation. 


MUNICIPAL AUDITORS AND DEPRECIA- 
TION. 


THE course adopted by the auditor of the electric lighting accounts 
of the borough of Croydon is a healthy sign of the times, as he 
fearlessly exposes in his report upon the third year's trading the 
pnl of the claim put forward of a surplus upon the working of 
The auditor's comments are so important ihat we must quote 
them fully :—" Nothing," he says, "has been charged against this 
department for the clerical and other work done at the Town Hall. 
A sum of £7,500 has been transferred from the debtor of the revenue 
account to the creditor of the general district rate account, £5,385 
128. 10d. being for interest, and £2,114 7s. 2d. as sinking fund. Z 
could point out that these are arbitrary amounts. Further, I would 
bring before ycur notice that, while there is "o legal necessity to 
charge against profits more than intcrest charges and sinking fund 
instalments, yet I think the burgesses should have brought before 
them most clearly that, in my opinion, the depreciation is very much 
greater than the amount of the sinking fund ; and that if, instead of 
the electric lighting being a corporation department, it had been a 
company having the privilege of borrowing money at 3 per cent, 
the trading would, in my opinion, after writing off sutlicient depre- 
ciation, show a heavy lose." 

The amount of the sinking fund is £2,762, the capital expenditure 
at the end of the current year was £117,385, depreciation even 
calcnlated at the low rate of 3 per cent. on the amount standing 


. fo the debit of capital account each year would be £3,521, which 


would convert the £900 claimed as a surplus into an actual loss, 
besides the amount required for the sinking fund. 

The auditor's complaint that nothing has been charged against the 
electricity accounts for clerical and other work done at the Town Hall 
applies to a common practice. It will be remembered that in 
our criticism of the Tunbridge Wells accounts (see ELECTRICAL 
Revizw, March 29th, 1901), we referred to the fact of the auditor 
having charged, for the first time in the accounts for the year ending 
March 31st, 1900, “a fair proportion of the general salaries and 
establishment charges,” amounting to £250, and in the reports for 
the year 1901, being the fifth completed year, the chairman of the 
Committee complains of this charge, which bas bcen increased to 
£308, being out of all proportion to the services which the under- 


apart yearly for this purpose. 


taking receives in return," but no back payments are thought of to 
cover the three years when nothing at all was charged. peo 

We mention this as another illustration of the practice complained 
of by the auditor of the Croydon Corporation; but more important 
still is his opinion that “ the depreciation is very much greater than 
the amount of the sinking fund," and he thus confizms what we 
bave so persistently claimed in dealing with municipal electrical 
undertakings. 

But we welcome another convert to our views in the Municipal 
Journal electrical expert, who poiuts out in the issue for the 18th 
ult., in commenting up. n Lord Rosebery’s recent speech at Stranraer, 
that Probably the most serious aspect of the question is the means 
whereby depreciation allowances are allowed, and the amounts set 
In all directions doubts are being 
expressed as to sufliciency of these allowances iu the matter of 
municipal electric lighting works“ 

In Traction and Transmission for August last, the editor of the 
Municipal Journal ass2rted that Municipalities, on an average, 
supply electricity 1d. per unit cheaper than companies.“ In our 
remarks upon this statement( ELECTRICAL REvIEW, September 20th), 


we said: May it not be a fact tbat if it were so, local authorities 


have been charging too little, and that men who understand their 
business have adopted the proper tariff ? " 

This view is uow endorsed by the Municipal Journal, with especial 
reference to the unfavourable accounts just issued by the Corpora- 
tion of Tunbridge Wells. Our contemporary wisely says: “ Inas- 
much as only a portion of the ratepaying population of a town use 
electric light, it is obviously unfair to the greater interests to 
charge an unremunerative rate to the lesser for a service which has 
incurred an outlay bigher in proportion than was previously the 
case. 

Many local authorities have already raised the prices for elec- 
tricity, while the companies adhere to their rates, which compare 
favourably, as a rule, with those of Corporations. 

The accounts for last year of the majority of the undertakings by 
local authorities are less favourable than in the preceding year, but 
the ratepayers are consoled for the increased losses by putting the 
blame on the cost of coals, and making the figures as palatable as 
possible by adopting the methods so ruthlessly exposed by the 
auditor of the Croydon Corporation ; but the excuses put forward to 
console the ratepayers of Tunbridge Wells are perhaps the most 
ingenious we have met with. In presenting former accounts, the 
borough accountant made a report, but in those for the last year he 
signs them only, tbe chairman of the Committee and the electrical 
engineer each making reports instead upon the character of the 
accounts. 

To the chairman the public are indebted for some useful informa- 
tion as to the practice of local authorities in making no charge in 
their electric lighting accounts for office accommodation and the 
services of the town clerk, instancing such places as Belfast, Bolton, 
Bradford, Hanley, Lancaster, Manchester, Newport, Oldham, Ports- 
mouth (besides a comprehensive“ number of others“) as making no 
charge whatever under this head, while at Nottingham and St. Helens 
only a nowinal £50 is charged. 

The accounts show a deficit of £482 1s. 10d., but if depreciation 
were provided for, even at the rate mentioned by the engineer.in 
his letter to us of March 6th last, viz, 2°83 per cent. on the total 
capital, this loss would be increased to £2,067; but Mr. Boot shows 
how a profit of £1,636 would bave teen made if something had not 
happened which, unfortunately, upset all bis calculations. This is 
a novel consolation for the unfortunate ratepayers ; it was certainly 
very aggravating to have to re-tube those boilers, but this could not 
be helped ; but why charge under cost price for the public lighting ? 
Surely that is not souud trading, municipal or otherwise. We 
cannot reconcile the engineer’s statement of accounts with those of 
the borough accountant. In the former the income from the public 
lamps is 4822 14s. 11d, and in the latter £1,518 5s. 6d. Private 
lighting, according to tbe engineer, produced £7,702 13s. 1d. ; but 
the accountant credits £7,592 13s. 1d. No doubt these differences 
can be explained, as both agree in finding the deficit to be 
£482 1s. 10d. ; but the statement is somewhat puzzling. 

Mr. Boot calculates tbat the average price paid by privat; con- 
sumers is 4 46d. per unit, the current metered being 374,220 units, 
and the amount received being as stated above. It would appear 
tbat if tbe correct figures for the receipts are as stated by the 
accountant, the average price obtained was 4'96d., aud if the 
engineer's figures are taken itis 4 86d. The total current generated 
was 702,574 units, of which 128,660 were used in distribution, or 
18:31 per cent. 

It is to be regretted that local authorities are not obliged to 
render their accounts in the form prescribed by the Board of Trade 
for companics, aud to have them audited under similar arrange- 
ments; as it is there is no uniformity of practice, and facilities exist 
for making the accounts look more favourable than the facts justify. 
The Daily Mail recently pointed this out iu a leading article in 
these words: All municipal authorities are auxious to sl ow that 
their investments are lucrative, and where there is actually no profit, 
but a loss, that loss can be hidden by a little dexterous juggling. 
Renewal of machirery, and scrapping of old plant can be over- 
looked for a few years. But the real meaning of such finance should 
not be missed. It sacrifices the future for the present, and threatens 
the welfare of posterity. The ‘higher accountancy,’ as it is under- 
stood in America, should be invoked by the central Government, 
and applied to the local accounts, so that we may know how we 
really do stand.” 

We will meet the alleged claim for municipal success in electricity 
supply with a few figures, which we commend to the careful con- 
sideration of our readers :— - 

At the end of the 17th year of the introduction of electricity 
into Liverpocl and the 5th year of its being a municipal undertaking, 
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the capital expenditure was £1,048,558, and the alleged surplus 
£5,497, equal to 52 per cent. The amount of the sinking fund 
£17,833, or 17 per cent.; number of units sold being 11,564,335. 

At Manchester, at the end of the 6th year of trading, the Cor- 
poration had spent £641,822, and claim a surplus of £9,765, equal 
to 1:22 per cent.; sinking fund £12,935, or 2 per cent.; units sold 
6,355,872. 

At Edinburgh, at the end of the 5th year, the capital expendi- 
ture was £595,655, alleged surplus £3,674, or ‘61 per cent.; sinking 
fund £14,119, or 2:37 per cent.; units sold 5,551,728. 

At Leeds, at the end of the 6th year, capital expenditure 
£307,522, alleged surplus £8,502, or 2776 per cent.; sinking fund 
£17,789 or 5°78 per cent.; units sold 2,005,840. 

At Glasgow, 9th year of working, capital expenditure £836,146, 
and a deficit on the municipal trading of £4,517 6s. 11d., and 
nothing carried off for depreciation. 

These are the results in our great cities—sceptics in the virtues 
of accountancy think that figures can be made to prove anything— 
but it would be difficult indeed to make them convert the official 
electric lighting accounts of local authorities into evidence of 


municipal trading in electricity being & commercially profitable 
undertaking. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled cx »ressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agente, 322, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


20,491. “Improvements in and appertaining to starting devices for electro- 
motors.” G. N. THOMAS. October lith. 


20,197. ''Improvements in cable terminal boxes for electricity supply pur- 
poses." G. WILKINSON. October lith, 

20,515. A leather or other material insulator cap or hand protector for 
electric car brake handles or other handles.“ E. Nock. October lach. 


20,561. An improved feed-r or junction box for electric mains. 
H. McGrrriviaYy and G. Cann. Oc ober lth. 


20,596. ‘Improvements in wire ess electric signalling appliances.” W. M. 
WALTERS. October l5th, * 


20,602. “ A device for safety gripping and securely holding an electrical con- 
ductor while at dangerously high potential.” G. THompson and P. S. THOMPSON. 
October 15th. 

20,609. “Improvements in arc lamps." J. TounrEkL. October 15th. 


20,612. “Improved elh cirie switch and circuit breaker." Veritys, LiMiTED, 
and E. J. SELBY. October 15th. 


20,619. Improvements in electric telegraphy.” A. R. Upwarpand A. M. R. C. 
LeMrsvurier. October lth. 


20,68. An insulating coating replacing india-rubber and gutta-percha, and 
intended to insulate the wires having the property of conducting electricity.” 
E. L. J. S. pe LA GRANGE, October loth. (Complete.) 


20,51. Improvements relating to electric arc lamps.“ H. O. SCHMIDT. 
October 15th. (Complete.) 


20,722. “Improvements in the renewal and repair of incandescent electric 
lamps." T. A. Rose. October 16th. 

20,732. “Improvements in means for regulating electric enrrente, applicable 
to the lizhting, beating and ventilating of railway trains and other structures." 
E. M. Presron of the firm of J. Stone & Co. October 16th. 


20,752. A new or improved means of adiusting the height of suspend 
articles, such as electric lamps and the like.“ H. Winkinson. October 17th. 

20,783. “Improved apparatus for trueinz up commutators of dynawos."’ 
B. M. Drake and J. M. Gorttam. October 17th, 


20,818. ‘Improvements in and relating to means for the avoidance of hant- 


ing of synchronous alternate current machinery running in parallel." H. C. 
Leake, October 17th. 


20,815. ‘Improvements in electrical storage cells or accumulators.” R. B. 
SANGSTER, October Isch. 

20,839. ‘Improvements in the method of producing fabrics or aprons for 
conveying rubber or the like to be used in the manufac ure of electric cables, 
or for other purposes." F. Reppaway. October 18th. 

20,931. Improvements relating to e'ectric telegraphy.” D. Murray. October 
18th. 

20,945. ‘Improvements in means to be employed in the electro-deposition of 
metas.” THE CowPER-CoLES GALVANIZING SANDICATE, LIMITED, und S. COWPER- 
Col ES. October 19th. 


20,950. Automatic electric point shifter." W. G. PnIARHOSE. October 19th. 


720,951. "Improvements in the manufacture of electric incandes:ent lamps." 
T. W. Lowpen. October 19th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1999. 


26,741. “improvements in and relating to tightaing arrestere.” A. J. Warts. 
Dated December 80th, 1899. Lightning arresters of the kind described in the 
United States Specifications Nos. 500, 783 and £00,781, A.D. 1893, are arranged 
with a common spark biock attached to divided spark blocks by strips of wood 
having the grain perpendicular to the block; charred grooves are formed 
between the blocks. The blocks carry sockets for resistance rods, the other 
ends of which fit in sockets attached to an earth plate. The resistances are 


formed of a dried mixture of graphite, kaolin, and an adhesive such as starch. 
5 claims. 


25,744. "improvement in dysamo-elsotrio machines.” British Themson- 
Heuston Company. (M. G. Reist.) Dated December 30th, 1899. Relates more 
particularly to machi.es having terminals for both dircct and alternating 
currents, rotary converters, and double current generators, but some of the 
improvements are applicable to direct current machines. 10 claims. 


25,745. “improved method of reguilatia 


g dysame-olestrio machines." 
Thomson-Houwston Company. (C. P. Steinmetz.) Dated December 80th, 1259 


Relates to systems of regulation in which the field excitation varies with the 
load. 18 claims. 


25,747. ''improvements in safety devices for dyaamo-electric machines.” Britiek 
Thomson-Houston Company. (M. W. Baok.) Dated December 30th, 1899. Relates 
to means for preventing the over-running of dynamo-electric machines, 
especially rotary converters, and consists in a cut-out device dependiog upon 
the frequency of the alternating current. 8 claims. ; 


26,748. ‘‘tmprovements ia electric raliway systems, worked with alternatieg 
currents." British Thomson-Houston Company. (A. H. Armstrong.) Dated Decem- 
ber 30th, 1899. In third-rail or like electric railway systems worked with alter- 
nating single or polyphase currents, the working conductors on the line are 
connected at numerous points to non-magnetic or non-inductive conductors 
supplied with cur-ent from the secondaries of the transformers, of which tae 
primaries are excited from the generating station. The number of transfor. 
mers and the effect on the motors and the current of the self-induction in iron 
or steel working conductors may thus be reduced. 10 claims. 


26,748. ‘improvements in systems of electric train control." British Thomsen- 
Houston Company. (W. B. Potter.) Dated December 80th, 1899. Relates to a 


system of electric traia control in which all the motors can be put in or out of 
action from one point. 11 claims. 


86,760. “improvements in controlling elootrio motors." British Thomson- 
Houston Company. (M. W. Day.) Dated December 30th, 1899. Relates to systems 


of motor control, the object being to permit motors of standard construction to 
be operated at variable speed. 4 claims. 


26,761. ''improvements iu electric time switches.” British Thomson-Houston 
Company. (C. H. van Slyck.) Dated December 30th, 1899. A time switch is 
arranged so that a chronometer at predetermined times closes a shunt circuit 


through a magnet coil which operates mechanism for opening or closing a 
switch, 20 claims. 


25,752. “‘improvements in electric metors." British Thomson-Houston Com- 
pany. Dated December 30th, 1899. Energy and quantity meters of any kind 
having registering dials, are provided with means for separately registering 
current flowing in different directions, and especially the charging and outtlow- 
ing currents of storage batteries. 10 claims. 


25,767. ‘improvements in or relating to electric motors." H. Rowatres. Dated 
December 80th, 1899. Relates to continuous current motors for operating lifts, 
&., and to the means for varying the speed and direction of operation thereof. 
A motor ig employed in which the armature and field are independently 
revoluble and one of the parts is rotated by an auxiliary motor, which may be 
an electric, steam, ga: or other motor. The speed and direction of rotation of 


the main motor are controlled by varying the strength of the curreat supplied 
either to its field or armature. 47 claims. 


26,768. ''improvements in and relating to olectrio lifts." M. Rowatroo. Dated 
December 30th, 1899. In electrically actuated and controlled lifts the following 
objects are effected, viz., (D All the movements of the cage are controlled by 
push buttons in the cave and at the landings: (2 By the operation of a push 
button ata landing, or & corresponding one in the cage, the movement of the 
enge to, and automatic stoppage at, that landing is effected; (3) The hoisting 
mechanism cannot he put into action until all the well doors are closed; (41 A 
push button having been operated, any subsequent operation of another button 
is effective until the cycle of operations proper to the flrst but'on has been com- 
pleted. (5) The motion of the care is automatically accelerated and retarded 
as it is started and stopped respectively. The necessary electric circuits are 
shown diugranunatically in the specification. Hach push button at a landing 
and the corresponding button in the cage controls a circuit which iocludes a 
magnetice switch. Each of these switches controls a c renit including one or 
other of two solenoids. Euch soleno.d cirenit includes a contact making 
arrangement adapted to be broken automatically when the cage has reached 
the landing corresponding to the button manipulated, and also adapted to effect 
automatically a slowing dowfi of the motor as the eage approaches the landing 
at which it is to stop. Each solenoid actuates sets of switches through which 
the motor circuits are controlled. 59 claims. 


1900. 


27. ''improvements in electric aro lamps.” H. Lyon and J. B. Talbot-Crosble. 
Dated January 1st, 1900. Relates to arc lamps with enclosed arcs. 


46. P iur ah seas relating to electrical Incandescense lamps of ths Nernst 
type." V. I. Foony. (Allgemeine Elektricitats Gesetischat, Germany.) Dated 
January Ist, 1900. A lamp is made with two filaments or rods of equal lighting 
power, one being of carbon, silicon, a mixture of these, or other material which 
conducts and becomes incandescent immediately when current is supplied, and 
placed so as to heat the second filament, which is of material conducting only 
after preliminary heating; when the second filament has become incandescent, 
the supp!y of current to the first one is stopped by automatic apparatus. 


The invention is a. modification of that described in Specification No. 23,470. 
A.D. 1897. 


' 81. “An electrically operated clip to be employed in machines for teateriag and 
stretching fabrics." W. Whitely and W. Whitely. Dated January 2nd, 19%. 
Stretching and tentering. In tentering fabries while being dried or otherwise 
treated, the clips are electrically ac usted, and thus can be made ligh’ and 
sensitive. The provisional specification states that the lower nipping jaws may 


be electrically heated, so that the selvages may be dried simultaneously with 
the rest of the fabric. - 


138. ‘Improved method of tolegraphing, indicating time, or actuating mechanism 
electrically." C. R. Loubery. Dated January 2nd, 1900. Relates to arrangements 
by which the circuits of a system of e‘ectric supply are employed for signalling 
telegrapiically to any of the subseribers’ stations, controlling electric clocks, or 


controlling the supply of electric energy for lighting, power, or Street lighting 
purposes. 


146. ''Improvoments in starting or oontrolllag apparatus for electric motors.” 
J. M. MoGurty and T. McEwan. Dated January 2nd, 1900. Relates to means for 
starting and controllingelectiic motors. 


147. ''improvoements in electric water filters." W. L. Toter and J. A. Hesay. 
Dated January 2nd, 1900. Electrolytic filters. The inlet chamber is acparated 
from the filter chamber bya dise of porcelain or the like supporting & tube of 
similar material, fitted with clectrodes and having two long legs passing through 
the disc and an outlet opening below the inlet chamber, 


163. "improved automatic make and break for electric circalts.” P. c 
MoFarlane-and D. Reid. Dated January 3rd, 1900. A periodio make and break 
is obtained by fitting a contact-spring on one of the arms of an escapement. The 
spring is insulated from the arm, though connected to a terminal by a spring and 
makes contact at intervals with pins carried by the eseapement-wheel. 


176. "Acurreat receiver for electrio railways.” F.Lachommeyer. Dated January 
Brd, 1900. Electric railways and tramways with overhead conductors. Collectors. 
—'lo prevent the trolley from leaving the conductor, a four-armed star wheel is 
mounted on each side of the collecting wheel. The star wheels are keyed © 
the axle, and are counterweighted or held by a ratchet wheel and spring pàW» 
so thut one pair of arms are always returned to an effective position. 


182. “improvements in eleotrio devices for Internal combustion engines.” 9 
Northey and the Electric Motive Power Company. Dated January 3rd, ae 
Igniting.--To prevent short circuiting owing to a io ea of carbon eround Ms 
guiding points, particularly in engines using heavy oils, the sparking term in 
comprise a platinum disc and an insulated wire at the mouth of a cavity 


the plug. The insulating material may be in a simple cylinder, or it may 
extend into the lining of the plug. 


240. ‘Improvements In or relating te magnetic brakes and magnets suitable 
therefor.” T. von Zweigeberk. Datca Jadur, dth, 1900. Relates to magnesio 
brakes, and to electro-magnets therefor, sbown in conjunction with the 

of a railway car hav.ng a motor mounted thereon. 
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MANUFACTURING FOR STOCK. 


EvERYONE thánkfully recognises that the demand for elec- 
trical machinery is increasing daily; but it is also true 
that the total manufacturing capacity of the world is making 
equally rapid strides, and that, so far as this country is con- 
cerned, the time will soon arrive when manufacturers will 
have an opportunity of getting ahead of their orders and of 
making stock, The peculiar conditions over-ruling the 
trading of the past have militated against, if not practically 
prohibited, this; but even were that not the case, manu- 
facturers have had some justification for looking with mis- 
giving upon capital locked up in stock. 

Times are changing, however, and the requirements of 
yesterday necessarily vary from those of to-morrow, render- 
ing it essential, in order to keep in the front, to adapt one's 
gupply to meet the demand in every detail. 

Considerable difference exists between manufacturing for 
gtock and making to order, even if the machines so made are 


of standard design and output. 

In the first place, it is very apparent that standardisation, 
which is the aim of every manufacturer, cannot be properly 
attained unless orders are executed from stock; in fact, as 
soon as deferred deliveries are quoted, departures from the 
standard are difficult to avoid. 

In other words, as soon as an order finds its way into the 
shops, it becomes apparent to the buyer that the machine is 
to be made for him, and that he can introduce slight varia- 
tions either to suit his fancy, or to suit more exactly the 
particular requirement for which he is purchasing it. 
Departures from the standard are thus involved which would 
not have been asked for if the machines had been ready on 


the shelf awaiting purchase. 

At the present time American and Continental firms are 
executing their orders chiefly from stock, except for the larger 
sizes of machines. Some English manufacturers, on the 
other hand, are accustomed to passing orders into the 
shops, and except in the case of smaller machines, of 
requisitioning the raw material from the suppliers only 
on receipt of the order. In other words, although using 
standard sizes and patterns, the machines are only 
turned out in small quantities as orders arrive. 

Whether it is correct to continue on these lincs must be 
decided, first, by the nature of the demand, and secondly, 
by the question whether competitors derive any advantage 
from working in other ways. 

It can be safely laid down that if the demand requires 
delivery from stock, the supply will be forthcoming, 
prices being adjusted, if necessary, to allow this to be done 
at a profit. On the other hand, if the demand does not 
actually necessitate this, but still foreign competitors find it 
advisable, to suit their methods of manufacturing, to execute 
their orders from stock, then British works must do likewise, 


in order to compete with them, 
D 
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We do not feel disposed to lay down that the principle 
followed by competitors abroad is the correct one, because 
they happen to have adopted it, for their ideas of manufac- 
turing, and the conditions under which they manufacture 
and sell, differ from those of British factories. We cannot 
help feeling, however, that they meet the requirements of 
to-day better than do English firms. 

Everything seems to point towards a quick delivery being 
required for small machines up to about 50 KW., be they 
motors or dynamos. The numerous power distribution com- 
panies laying their networks in every quarter, are dependent 
largely for their profits upon the revenue obtained from the 
sale of power for motors, and it is hardly to be expected 
that the consumer will instal motors until the supply 18 
available. As soon as it is available, however, no time 
is lost in changing from the old method of driving to the 
new, and motors are wanted almost at a day’s notice. 
The same remarks apply to Corporation lighting stations, 
which are using every endeavour to popularise the use of 
motors off their supply. 

Assuming, then, that quick delivery is required for the 
smaller sizes of machines, is there any reason why 
this should not be carried out? A motor can now 
be looked upon as a cut-and-dried production, capable 
of developing a specified horse-power at a certain 
speed, and there is no reason why it should not be 
carried in stock and sold over the counter. On 
the other hand, the demand for the larger sizes of 
machines, which are chiefly used as generators, does not 
seem to point towards the same quick deliveries being 
necessary. In fact, as the working conditions of generators 
vary a good deal, it seems at present difficult to standardise the 
windings sufficiently to carry them in stock ; furthermore, a 
finished stock to meet the general demand would be too large 
to be practicable. 

Then again, other arrangements have usually to 
be made before larger machines can be installed, arrange- 
ments such as buildings, engines, boilers, &c., and this seems 
to indicate that deliveries of two to three months are 
prompt enough to meet the demands, while in the case of still 
larger generators of, say, 1,000 to 2,000 kw., in all proba- 
bility five to six months would meet the case. 

Even these deliveries, however, point towards large stocks 
of raw material being kept, to enable the winding and 
assembling to be commenced shortly after receipt of order. 

Delays of some months in obtaining small machines 
might sometimes mean that changing over to the electrical 
system would be deferred by some, who would otherwise be 
tempted to go ahead if they were able to give the system a 
speedy trial. 

From au engiucering point of view, there is no reason 
why every manufacturer should not work for stock in the 
smaller sizes. Although improvements in design and 
manufacture must necessarily come as time goes on, there 
is no reason why a stock should not be turned over 
sufficiently quickly to avoid risk of collecting obsolete 
patterns. 

The financial risks entailed are not serious. A 
finished and part finished stock necessarily involves the 
locking up of considerable capital; but provided this stock 
is necessary for economical working, the capital so involved 
need be no more grudged than the money turned into bricks 
and mortar. The chief fear in many quarters seems to 
be that in the event of a lull in orders this stock 
may accumulate to such an extent that it has to 
be realised at a loss to provide the necessary ready money. 
That this i8 not only probable, but actually happens in 
practice, would appear to be instanced by the position in 


which mauy American and German manufacturers find them- 
selves at the present time. But it does not follow that 
the danger of over-production would be increased 
when working on the stock principle. It is a question of 
judgment when to damp down the output of the factory to 
avoid over-production. 


Those working on the stock principle, however (assuming 
the capital in either case to be the same), will have to 
damp down their output sooner than those who can first 
accumulate their stock before feeling the pinch of over- 
production to the same extent. 

Quicker deliveries are becoming imperatively necessary, 
and it is to be hoped that the manufacturing capacity of 
this country will respond to the gradual change in the 
market requirements. If this is neglected, it is to be feared 
that some American and Continental competitors will have 
a decided pull, for other things being equal (and sometimes 
even that is not troubled about), the manufacturer who can 
deliver quickly is the one to whom purchasers will first turn. 

We have endeavoured in these comments to show that 
both the demand and foreign competition warrant a change 
in the principle of manufacturing when the opportunity 
presents itself. At a later date we may be able to show that 
only when selling from stock can a successful sales organisa- 
tion be established for dealing, not only with home orders, 


but what is almost more important, with the foreign and 


Colonial markets. 


Ir will probably be a surprise to some 
An Appeal for Those 
A ibo Rout. of our readers to learn that there are 
still out „at the front” over a hundred of 
our electrical engineer volunteers. It would seem that 
there remains useful work for them to do out there, and 
we have great pleasure in drawing attention to the 
request which comes from Captain Pott, at the Head- 
quarters of the Corps, that electrical engineers at home will 
remember those who will spend their Christmas away on 
active service. We trust that the response to this appeal 
will be hearty and prompt. 
Electrical Engineer R.E. Vol., 
2nd South African Detachment. 
Sir,—You are aware that there are over 100 members of the 
Corps of Electrical] Engineers now serving in South Africa. The 
officers and men at home are tberefore raising a fund to enable 
“comforts” to be sent out to the South African Detachment in 
time for Christmas. e 
Col. Crompton, C.B., has headed the list most liberally, and it is 
hoped that members of the electrical profession; and other frieuds 
interested in the work of the corps, will help by sending a sub- 
scription, however small. 
To make certain of our stores reaching our men before Christmas, 


it is necessary to dispatch them within a fortnight, and therefore 
subscriptions should be sent to the undersigned without delay. 


Yours obediently, 
A. H. Porr (Capt.), 
Headquarters L. E. R. E. Vol. 
Regency Street, Westminster. 


r Ir is well known that the United States 
Office. and Germany are the two leading countries 
which make a strict examination of appli- 

cations for patents before they are granted. There are, 
however, many and wide differences in the procedure of the 
United States and the German Patent Offices, and some of 
the most important of these are pointed out by Frank 
H. Mason, the United States Consul at Berlin, in the 
American Machinist, October 29th. Some of the hints given 
may be of use to inventors in this country. In the first 
place, a foreign inventor cannot deal directly with the 
German Patent Office. He must be represented by a German 
Patent Agent of recognised standing, by whom the application 
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and specification are presented, and through whom additional 
details or explanations can be asked for by the examiners. 
An invention cannot be patented in Germany if previous to 
the application (1) it has been disclosed in any generally 
accessible publication, (2) or has been publicly used or 
exhibited so that it could be carried out. In the United 
States, however, an invention may be patented any time 
within two years from the time it has been publicly disclosed. 
The construction of the claims of a German patent are the 
chief difficulty with the foreign inventor. In Germany, the 
first or principal claim must be a statement of the invention, 
and all other claims must fall within the same scope. It is 
inadmissible in Germany to introduce the solution of a new 
problem in the second or following claims, but any amount 
of ** modifications " may be introduced in the subsidiary 
claims, provided the problem to be solved is the same as in 
the principal claim. In the United States, on the other hand, 
each claim must be complete in itself, which means that no 
reference must be made from one claim to another, and also 
that each claim must cover a combination quite separate 
und independent of the other claims. 


By the Electric Lighting Act of 1852, 
undertakers possessing statutory powers 
are required, before laying down any electric line within 
10 yards of any part of a telegraph line, to give at least 
scven days’ notice to the Post Office, with full particulars of 
the works contemplated. A further restriction was embodicd 
iu the 1888 Act, wherein power was given to the Board of 
Trade to require that any electric line or work should be 
used only in accordance with such conditions, and subject 
to such regulations for the protection of the lines and works 
of the Post Office as the Board might think fit to prescribe. 
Ju the London Provisional Orders there is a section requir- 
ing undertakers to give one month's notice to the Post Office 
before commencing street works, and a plan of the proposed 
works must accompany the notice. The Post Office may 
approve of such works either absolutely or conditionally. 
This word“ plan" is by Sec. 1 of the schedule to the Elec- 
tric Lighting (Clauses) Act of 1899, defined to mean a 
drawing to a horizontal scale of at least 1 in. to 88 ft., 
and, where possible, a section drawn to the same horizontal 
section as the plan, and to a vertical scale of at least 1 in. 
to 11 ft. Owing to the extensive works now being carried 
out by the Postal Telegraph Department in connection with 
the telephone system, it becomes a matter of importance 
that the department should be acquainted with the location 
of street works belonging to electric supply undertakings, 
and in approving electric works recently, the Post Office 
has made certain stipulations which burden undertakers 
with new responsibilities, Whereas the plans previously 


Mains Plans. 


required were of suggested works, and to a scale of 5 ft. 


to the mile, the Post Office now require to be furnished 
within one month of the completion of the various portions 
of such works with plans drawn to a scale of 10 ft. to the 
mile. On such drawings any high and low tension mains 
must respectively be sbown by continuous and dotted lines, 
and the depth of the maius below the surface by figures in- 
side a circle, and the variations in horizontal position 
relatively to the kerb and building line by plain figures with- 
out a circle, the position being indicated by giving the party 
Walls or street number where charges occur. The requir.- 
ments have been considered by some of the undertakers to 
whom they apply as unnecessarily onerous, and steps have 
been taken to lay before the Post Office authorities the 
difficulties which will be created in attempting to carry them 
out. Simple as it may seem to provide such details, it is only 
known to those who have charge of such works how many 
obstacles there are when an effort is made to prepare plans 
giving fall data as to the location of mains in the publie 
thoroughfare, and it is the general experience that gas and 
water companies rely more upon the personal knowledge of 
the distributing staff than upon accurate and detailed plans 
when it comes to the question of where their pipes are laid. 


TRAFFORD PARK POWER SYSTEM. 


(Concluded from page 719.) 


THE coal is admitted to the producer by means of a plate 
valve fixed at the mouth of the hopper. This valve is hand 
operated by the men on the coking platform, which is shown 
in the form of a circular gallery round the top of the pro- 
ducer. From this gallery the men are able to stir up the 
incandescent mass of fuel undergoing combustion, by means 
of long pokers thrust inside through apertures in the crown 
of the producer. 

These pokers roughly fit into holes drilled through turned 
pieces of steel, which are spherical in shape. Since these 
metal spheres are bedded into a sort of seating it will be 
apparent that the result is practically a ball joint, which 
admits of the poker being swayed in all directions without a 
Serious leakage of gas taking place. 

Steam is forced throngh the glowing, fuel in the pro- 
ducer, and the resultant gas is led out at the back and near 
the top of the producer. 

After passing through the vertical regenerative pipes and 
the dust box, the gas is led through the mechanical washers, 
which are two in number. Each consists of a rectangular 
vessel made of plates rivetted together. This vessel contains 
water, which is churned up violently by means of two 
dashers, essentially consisting of four fan-like blades 
mounted at right angles on horizontal shafts. Directly 
geared to these shafts by means of cast-iron spur-wheels and 
raw-hide pinions are separate“ Royce motors, which run 
continuously. "These motors, four in all, are mounted on 
cast-iron brackets, in turn bolted to the girder work. 


4^ 
g * 
D B 
»t A, 
* 
* 
ies i 
E ` 
LEX 
s 
"^ — 


STANDARD RoycE Moron. 


After being thoroughly washed as above, the gas is led off 
through a 5-ft. main pipe to the distributing mains. A 
short bye-pass to the 5-ft. main is immersed several inches 
under water, with an open end, to prevent tar from the 
generating plant from creeping into the supply pipes. 

The requisite pressure to force the air-blast into the 
producers is supplied by two “ Roots” blowers, which 
were made by Messrs. Thwaites Bros., of Bradford, and arc 
temporarily housed in a galvanised iron building. 

Kach of these blowers, one of which acts as a standby to 
the other, is clectrically-driven by two “ Royce” motors. 
One motor is geared direct through cast-iron spur-wheel and 
raw hide pinion to each end of the blower. The serics- 
parallel method of control is again used here, the two motors 
lending themselves to this arrangement. 

The controllers and instruments in connection with the 
washer motors are also fixed in the blower house, this arrange- 


ment being considered preferable to having any electrical 
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gear—beyond the motors themselves—on the gas-plant 
structure. ; 

It will be seen that all the power required is supplied by 
electric motors, which are invariably geared direct, thus re- 
presenting the latest practice. .. The figure on the previous 
page shows a sample motor. 

It is the intention of the company to erect a Recovery 
Plant.” for the extraction of the bye-products of the Mond 
gas immediately the volume generated is such as to justify 
the additional capital expenditure. | 

System of Charging.—The schedule of charges is based 
on the maximum demand system, and is stated here- 


under :— 


Power.—1}d. per unit for the first 1,200 hours of maxi- 
mum demand per annum, and jd. per unit for all further 
units. 

Lighting.—4d. per unit for the first 400 hours of maxi- 
mum demand per annum, and 13d. per unit for all further 
units. 

These exceptionally low charges are only rendered possible 
on account of the high load factor mentioned above. The 
unique demand is such as to justify a load factor of at least 
35 per cent. being permanently maintained. With electricity 
at the prices quoted, it will be seen that manufacturers and 
others in the neighbourhood cannot afford, with the maxi- 
mum economy, to employ any other agent for either lighting 
or power purposes. 

Ertensions.—It is at once apparent from the unique posi- 
tion of the company that the question of extensions is no 
ordinary one. The demand for both three-phase and con- 
tinuous current generating plant requires considerable judg- 
ment to discriminate as to the proportion one class shall 
bear to the other. This problem is further complicated by 
the necessity for ample standby accommodation for both 
kinds of current, 

Bearing these considerations in mind, the third set (now 
in course of erection) was specified by the consulting engi- 
neers to be a double current generator. 

This set consists of a Browett & Lindley 1.000-H.r. 
engine directly coupled to an Allgemeine E.G." dynamo, 
the armature of which is fitted with both commutator and 
slip rings, and from which it will be possible to take cor- 
tinuous current at 500 volts or three-phase current at a 
corresponding pressure in any proportion desired. This set 
should be running in December this year. 

The fourth set, now under contemplation, will in all pro- 
bability be a three-phase alternator generating current at 
extra high pressure. 

It will be seen, therefore, that No. 3 set, aided by step-up 
transformers, will serve as a standby to both the D.C. and 
A. C. generators. 

There is a disposition on the part of the directors to gain 
an additional economy in the driving of the fourth set. This 
can be done by dispensing with two of the steps at present 
used to convert the energy of the fuel into its electrical 
equivalent. 

Briefly summarising, it will be remembered that the coal 
is first converted to gas, the gas is burnt under the boilers to 
raise steam, the steam drives the engines and the engines the 
dynamos. 


If the gas could be utilised in a gas engine, the boiler and 


steam engine could be dispensed with. 

The difficulties of obtaining an engine of 1,000 H. P., 
operated by “ Mond " gas, and capable of running for long 
periods without interruption, are at the present time very 
great, but these difficulties will, no doubt, be overcome iu 
the near future. 

Management and Staff.—The directorate is composed of 
men who are well known in the electrical world, and includes 
Messrs. W. P. J. Fawcus, Henry Edmunds, G. B. Samuelson, 
H. P. Holt, and Walter Taylor. The latter gentleman acts 
as managing director to the company, and much of its 
Rnecess is traceable to his untiring energy. Mr. Horatio 
Hawkins is secretary to the company. 


Messrs. Lacey, Clirehugh & Sillar and L. B. Atkinson, 


who were jointly responsible for the inception of the scheme, 
acted as consulting engineers and prepared the whole of the 
contract: drawings and specifications for these works. which 
have been carried out under. their supervision. The design 
of the gas plant is due to the Mond Gas Corporation, 


Limited. Mr. S. Lynch is resident engineer, and Mr, 
H. Allcock, to whom we are specially indebted for the pre- 
paration of this article, chief electrical engineer. 

The clerical work is much reduced by the use of the card 
system for all such purposes as consumers’ index, meter and 
indicator diary, meter reading, &c., &c. The cards were 
especially got out by the Library Bureau, Limited, who took 
great pains to embody the ideas and suggestions of Mr. 
Allcock, in whose department they are chiefly used. 

The gas plant has been carried out by Messrs. Goddard, 
Massey & Warner, of Nottingham, and Messrs. T. Davies and 
Son, of Openshaw, Manchester. under the supervision 
of the consulting engineers, who have most kindly 
allowed us every facility for making ourselves acquainted 
with the details of the power house. The scheme for the 
general distribution of the gas has been entrusted to Mr. 
Llewellyn B. Atkinson, of Cardiff. 


HEYWOOD ELECTRICITY WORKS. 


lEvwoop is a busy manufacturing town near Manchester, 
and has a population of about 30,000 inhabitants. A 
provisional order for electric lighting was obtained by the 
Corporation in 1898, and in the following year the Electric 
Lighting Committee appointed Mr. W. P. Adams to report 
upon the matter; shortly afterwards a commencement was 
made upon the electricity works. A site was chosen in a 
central position on land belonging to the Corporation, with a 
good clay sub-soil. The buildings comprise an engine house, 
boiler house, which is on a level 6 ft. lower than the engine 
room, battery room, pump room, coal store and offices. The 
chimney shaft is 120 ft. high, and is 6 ft. in diameter at the 
top. Ample space is left for extensions. 

The designs for the buildings were prepared by the borough 
surveyor, Mr. J. A. Settle. 

The contract for the complete equipment of the station 
was entrusted to Messrs. Crorapton & Co., Limited. The 
boilers were supplied by Messrs. Tetlow Bros., and are of 
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EXTERIOR oF ELECTRICITY WOBKS. 


the Lancashire type, two in number, with Hopkinson 
fittings, working at 140 lbs. per sq. in. The steam 9 
is of steel, and is in duplicate throughout. The ar 
steam pipes, and hot water pipes are covered with the Mt 
Boiler Covering Company's lagging, which consists maln') 
mica flakes, and has a very high efficiency. —-— 

A Green economiser of 96 tubes provides for E ps 
feed water; the scrapers are driven by a Crompton elec 
motor fixed to the roof of the pump room. 

Both steam and electric pumps are provided, the T 
being generally used. The steam pump 18 of Messrs. J+ t 


à 1 s 1 type, 
: Son’ ake the compound direct-acting d. 
Hall & Son’s make, of th po dE psi 


having a capacity of 10,000 lbs. of water per 
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boiler pressure. 
This pump has 
shown remarkable 
economy, and can 
be regulated so as 
to work at a very 
low speed. The 
electric pump is of 
the three - throw 
type, with the elec- 
tric motor gearcd 
through spur gear- 
ing. Water can 
be taken direct from 
the town supply, or 
from a large cast- 
iron tank over the 
pump room. 

Injectors have 
been fitted to the 
boilers as a stand- 
by. 
The generating 
plant at present in- 
stalled consists of two 60-Kw. sets, 
giving 120 amperes each at 500 volts, 
500 revolutions per minute. The 
dynamos are of Messrs. Crompton and 
Co.'s make, of the two-pole underty pe, 
and are shunt wound; provision hus 
been made for adding series-winding 
in the event of their being used for 
traction. 

The engines were made by Messrs. 
Reavel Bros., of Ipswich, and are of 
the compound two-crank enclosed type, 
with forced lubrication, The combined 
set gives an over-all efficiency of 85 
per cerit. at full load, and takes 34°8 
lbs. of steam per KW.-hour, non-con- 
densing. One set was tested without 
forced lubrication, and consumed 38°6 
Ibs. of steam per Kw.-hour, thus show- 
ing clearly the effect of the systein .of 
lubrication upon the efficiency of the 
Bel. 

Space has been provided in the engine 
room for additional plant. 


A balancer booster is installed, consisting of two balancers, 
each giving 35 amperes at 200—230 volts, and a booster 
giving 60 amperes at 0—120 volts, at 1,000 revolutions per 
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minute. An 8-ton overhead traveller, 
supplied by the Chatteris Eugineering 
Company, spans the engine room. | 

The main switchboard is fixed on a 
gallery at the end of the room, and con- 
sists of five enamelled slate panels, 
carried in wrought-iron frames. The 
centre panel carries the apparatus for 
controlling the balancer and booster, 
Crawley automatic battery switch, and 
various feeder and battery voltmeters, 
of Messrs. Nalder Bros. & Thompson’s 
make. The adjacent panels carry the 
battery switches, with Messrs. Cromp- 
ton & Co.’s special racking gear, while 
the outer panels are fitted with the 
switches and instruments for the posi- 
tive and negative feeders and dynamos. 
The whole of the ammeters and volt- 
meters are of the permacent magnet 
moving coil type. Two Aron meters 
record the charge and discharge of the 
batteries, and Thomson meters are 
fixed in circuit with the dynamos, 
feeders, and station circuits ; thus an 
accurate record can be kept of all 
losses between the dynamos and the 
consumers' meters. The regulating 
resistance switches for the dynamo 
fielda are mounted 
on the railing of 
the gallery. 

The connections 
behind the board 
have been kept as 
far as possible free 
from rubber insula- 
tion, so as to mini- 
mise the risk of 
fire. 

The battery room 
contains 220 1l- 
plate cells of the 
Marquand Accumu— 
lator | Company's 
make, having a 
capacity of 350 
ampere-hours, The 
plates are of the 
Planté type, with 
massive and rigid 
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Heywoop: BATTERY Room. > 


frames, and are designed so as to reduce to the utmost the 
possibility of buckling and short-circuiting. 
The cells are all on the same level, and are carried by 


eee 


149 THE ELECTRICAL REVIEW. [Vol. 49. No. 1,250, NovEMBER 8, 1901. 


wooden beams, supported on brick piers with glazed porce- 
lain tops. The regulating cells are arranged round the 
sides of the room, and the connections are made in & 
novel manner ; the conductor, of flat copper strip, is carried 
up from each cell to the ceiling, and then round the sides of 
the room to the switchboard. ` Distance pieces of vulcanised 
fibre are inserted between the consecutive copper strips to 
keep them apart, and the whole bunch is suspended from 
porcelain insulators. This arrangement gives a neat appear- 
ance to the connections, as shown in our view, and takes up 
very little space behind the board. 

« Two milking boards are provided in the battery room, by ' 
means of which healthy cells can be coupled up to defective 
ones to bring them into good condition. 


The mains and feeders in the town have been laid by the 


St. Helens Cable Company, Limited. At present two feeders 
are in use, and the distributing mains are being put 1n 
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Heywoop: PuwP Room. 


wherever the probable demand justifies the outlay. Pilot 
wires are run back from the feeding points to the engine 
room, where they are connected with a special board. 

The whole of the cables are lead-covered ; some are insu- 
lated with bitumen, others with impregnated paper, and they 
are laid on the solid system in wooden troughe, which are filled 
up with bitumen, and covered with 2-in. tiles. 

The supply was commenced on September 30th last, and 
the first building to be lighted was, appropriately enough, 
the municipal technical school. The formal opening cere- 
mony took place on October 26th. At present there are 
about 34 consumers actually connected, with 2,000 8-C.P. 
lamps, and a number of motors. Further applicaticns have 


already been received for both lighting and power, and the: 


prospects before the installation are very favourable. 

The consulting engineer for the whole of the work was 
Mr. W. P. Adams, to whom we are indebted for perticulars 
and photographs of the undertaking. 
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Bray.—The U. D. C. has decided to instal sufficient plant 
to enable it to increase the receipts, by increasing the or tput of the 
works and the business of the department generally. 


ELECTRIC MOTOR TESTING WITHOUT A 
DYNAMOMETER.* | 


THE best-known method of testing an electric motor for 
efficiency is to put an artificial or frictional load on the 
machine by means of some form of brake dynamometer, 
measuring the mechanical torque in pound-feet delivered to 
the dynamometer and the electrical power in watts delivered 
to the motor from the supply circuit; - multiplying the 
pound-feet by the revolutions per second and dividing by 
the watts gives the percentage of intake that the motor is 
able to convert into useful work. This method is simple 
enough, and if one hasa reliable Prony brake and is ex- 
perienced in the use of it, there is nothing more to be 
desired. 

Central station superintendents who have not à sufficient 
amount of motor testing to do to justify the expense and 
application of a good brake dynamometer, and yet have 
occasion to test a motor now and then, will find the follow-. 
ing method useful : (1) Connect the motor to a supply 
circuit of the proper voltage, or of a voltage a trifle higher 
than that at which the motor is rated, putting an adjustable 
resistance in series with the machine, and an ammettr in the 
armature circuit. Run the motor free, with all the starting- 
box resistance cut out, and adjust the auxiliary resistance 
until the voltage at the motor terminals is precisely the 
rated voltage of the machine ; represent this by E. Then 
measure the armature current, and represent its value by c. 

(2) Next, and immediately, stop the motor, secure the 
armature shaft so that it cannot turn, and connect the 
brushes to the circuit again through a resistance by means 
of which the armature current can be adjusted to the value, 
c, which it had when the armature was running free ; then 
measure the volts at the brushes, and represent them by v. 
Subtract this voltage from the rated voltage E, and multiply 
the difference by c; the result will be the armature core and 
friction losses in watts, thus :— 


(E — vc = W, 
and the resistance of the armature circuit may be taken as 
equal to 2 


without important error. In making the test just mentioned, 
care should be taken to prevent the armature current at any 
moment from exceeding the value, c, obtained running free. 

Now, if. the rated output of the motor, reduced to watts, 
be represented by W, the following formula. will give the 
armature current at which this rated output will be obtained: 


NM à 
E * — E —4Q cr, D 
27 
The efficiency of the machine, then, will obviously be 
100 w 
E (C + Cr) s 
Here cy represents the current in the field winding at ra 
voltage, which can be readily measured. 115 
Example :—A 220-volt motor rated at 10 Ul. P shows 
following values: Armature current running pe 05 
amperes ; field current, 1'1 ampere ; volts at the i 11 
with armature stationary, 4 volt. These figures gv 
following values to the symbol letters :— B 
E = 220; W = 7,160; ( = g4: = 09 
w = 510; r = 0:3125 ; €r = 1˙1. 


= per cent. efficiency. (2) 


Substituting in formule (1) : 
B 990 — V 48.400 — 4 (7.460 + 510) 3125 . | 99-81, 
M 625 E 
This is the full load a: mature current, and the efficiency 
according to formula 2) will be 
746,000 t 
0 LLL, = 86 per cem» 
efficiency = 220 (88-51 + 1'1) p 


(and a trifle over, the accurate figure being 86:037). 


© Amer ican Electrictan. 
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Formula (1) may be reduced to a somewhat better 
expression so far as the actual work of computation is 


concerned, thus :— 


E : r(w + 2 
—-— x[(05— a muc A o 
c=- x (05 — Af o25 — 10 


The formule for full load current are based upon the 
assumption that the core losses, armature, friction, windage 
and pole-piece eddy-current losses all remain constant from 
no load to full load. While this is not strictly true, the 
error introduced is practically negligible. 


FACTORY LAW. 


Or all the subjects which are dealt with in our tangled system of 
jurisprudence there is none more important and none which has been 
hitherto so unmethodically dealt with as the law relating to factories. 
Text-beck writers have attempted to draw up a code which may be 
understcod to some extent by the uninitiated, but even a lawyer 
sometimes gets lost when trying to find his way about in the Factory 
Acts. The need for reform is all the more pressing because of 
the new industries which are springing up every day to which 
old rules are inapplicable. 

The Factory and Workshop Act, 1901, is a laudable attempt on 
the part of the Government to reduce chaos to order. As the 
measure does not come into force until January 1st, 1902, we do 
not propose to deal with it in these columns at present. 

The more prominent points which require elucidation in con- 
nection with the Factory Acts, and which have not been rendered 
any clearer by the new Act, are well illustrated by reference to & 
few cases which have recently come before the Courts for decision. 
If any further argument was needed to show the necessity for 
factory legislation, we might point to the law reports, in which 
during the present year cases relating to factories have been more 
than usually frequent. 

A primary difficulty seems to arise in connection with the 
definition of the word “factory.” Two cases will illustrate how 
diverse are the opinions of the Court upon this point. In Law v. 
Graham [17 Times Law Reports, 474] the question arose whether 
premises upon which bottles are washed by mechanical power, and 
then filled with beer by manual labour alone, are a factory 
within the meaning of Sec. 93 of the Factory Acts, 1878, 
now reproduced in Sec. 149 of the F. & W. Act, 1901. It was 
argued that inasmuch as the washing was not part of the manu- 
facturing process, it could not be said that mechanical power was 
used upon the premises for any purpose of manufacture. The Lord 
Chief Justice adopted this reasoning. He said: I think mechanical 
labour exercised in washing the bottles is not incidental to adapting 
the beer for sale.” The Scotch lawyers appear to have taken a 
different view. In the case of Petrie v. Weir (2 F. 1,041) it was 
decided that stone-dressing works, where the stone-dressing was 
done by hand, but where a gas engine was used for sharpening the 
workmen’s tools, were a factory within the meaning of the Act, 
These extraordinary conflicts of opinion arise from the distinction 
which must necessarily be drawn between premises which are, and 
premises which are not, for the manufacture of produce by 
machinery. 

It is hardly necessary to point out to those who have been affected 
by the Workmen’s Compensation Act, that that measure has ren- 
dered the correct definition of a factory all the more important. 
In one case the question arose whether a farmer is the owner of a 
factory, and as such, liable to make compensation to his labourers 
for injuries sustained by them when he has a movable steam engine 
and mill to grind meal for the use of his stock. The Court decided 


- that this was not so, for the following reasons, any one of which 


would seem to have been sufficient:—(a) he was not making any 
article; (b) he was not finishing or adapting any article for sale; 
(c) he was not doing it directly for purposes of gain, but only indi- 
rectly for the benefit of his own cattle. [Nash v. Hollinshead, 
17 T.L.R., 352.] 

In matters relating to the sanitary condition of a factory, a case 
of recent date seems to indicate that the inspectors are vested with 
somewhat arbitrary powers. Thus it was decided in Tracey v. Pretty 
[1901, 1 Q.B., 444], that justices have no jurisdiction to hear evi- 
dence upon, or determine, the question of suitability or sufficiency 
of sanitary accommodation existing in a factory, or required by the 
notice served by a factory inspector upon the owner; the require- 
ments of the factory inspector must be carried out, subject, 
however to an appeal to Quarter Sessions under Sec. 7 of the 
Public Health Acts’ Amendment Act, 1890. As an appeal of 
this kind involves trouble and expense, it is probable that manu- 


— facturers will be content to obey the imperious mandate of the 


factory inspector. With regard to ventilation and sanitary effici- 
ency, it is not necessary for the inspector to show that injury was 
actually caused to any person or persons before he can institute 
proceedings for the enforcement of an order made by him under 
the Factory Act. Thus in a case which came before the Divisional 
Court, the inspector sought to enforce an order made by him to the 


effect that the owner of a mill should provide a fan or other means 


of ventilation in a factory where a process was carried on which 
as he alleged, caused dust to be generated to an injurious extent. 
It was decided that actual proof of injury to any of the workmen 
was not necessary to support the validity of an order of this kind. 
This construction seems to be in accordance with the spirit of the 
Act, because if it were necessary to prove an actual injury, many 
workers would be deprived of the safeguard to their health which 
the legislature clearly intended to give them. [See Hoare v. Ritchie 
(1901) 1 Q.B. 434.] |. 

There is no set of provisions in the Factory Acts more rigidly 
enforced than those which have been prescribed in the Acts to pro- 
tect workers from risk of injury by fire. It is obvious that in a 
crowded district, where a “factory” within the meaning of the 
Act forms part of a building or group of buildings, the owner of 
the factory must often be compelled to enter into some amicable 
arrangement with his neighbours in order to provide a suitable fire- 
escape. Thus, suppose the factory occupies the whole top floor of a 
building. The inspector says that the existing staircase is not 
sufficient, and makes an order to compel the erection of a second 
staircase through a portion of the building which is occupied by 
another tenant. In these circumstances must the factory owner 
obtain the necessary consent at compulsory purcbase prices, or, in 
the alternative, run the risk of an action of trespass? It is now 
settled by the case of the London County Council . Brass 
[17 Times Law Reports, 504], that a notice under Sec. 7 (2) of the 
Factory and Workshop Act, 1821, (now reproduced in Sec. 14 of 
the F. & W. Act, 1901), is not a final and binding order on the 
owner to do an act which would constitute a trespass on his 
neighbour's property, and the owner could not be convicted for 
disobedience to the notice merely because he had not taken the 
Council to arbitration. 

Cases under the Truck Acts are also of general interest to those 
who have occasion to deal with the rougher classes of artisan. The 
principle that a workman shall not be paid in anything but bard 
cash is sound enough from the workman’s point of view, but it is 
expedient that an employer should, for some purposes, be able to 
have recourse to fines, aud that he should be allowed to exact those 
fines by stoppage of wages. We are glad to find that the Court has 
approved a decision of the magistrates who held a tine lawful which 
was imposed for breach of a rule of '* decorum” in a factory. Not 
that an ordinary factory is a place where the standard of decorum 
need necessarily be high, but because, in our view, an employer of 
labour should be at liberty to make reasonable provision for the 
orderly conduct of his business. 


A COUNTY COUNCIL SPECIFICATION. 


We have during the past week been much interested in reading a 
specification recently issued by the London County Council. The 
articles required simply consisted of a year's supply of the engi- 
neer's sundries, such as bolts, nuts, washers, pipes, and electrical 
sundries required for the various establishments under the Council’s 
control; but the conditions of contract to which the tenderer had to 
subscribe his name were of such a cbaracter, that the protection was 
all on the side of the purchaser, and the risk on the side of the 
would-be contractor. 

For instance, in the first paragraph the tenderer must declare that 
he pays rates of wages, and observe hours of labour, recogn?sed by the 
trades unions of the district in which the work is done as fair. Not 
one word as to joint recognition by employers' associations as well 
as trades unions, but just the payment of what are termed trade 
union rates. 

Again, while the tenderer pledges that he will supply during the 
specified period the goods tendered for at the prices named ; the 
Council is not to be bound to purchase either the amount named, or 
to purchase all its requirements from the selected contractor. 

It may, if it think fit, purchase from other firms, and presumably 
invite other firms to re-tender for the goods during the continuance 
of the contract. This does not seem fair; in a large contract it 
would be strenuously opposed, and we are doing nothing less than 
our duty in exposing it here. Again, while the tenderer must abide 
by his offer, the contract may be determined summarily by the 
Council at any time in the event of a breach of those conditions by 
the contractor, or at any lime by giving 14 days’ notice in writing. 
This is unfair ; the contract should be equally binding on both sides, 
and not only on the unhappy contractor. Goods rejected by the 
Council's inspector are to be at once removed by the contractor at 
his expense and replaced within seven days, apparently whether pro- 
curable in that period or not. 

Finally, there is no means of appeal from the arbitrary action of 
any of the Council's officiale, and here, we think, another injustice 
is being done. The sum at issue may be small, but an injustice 

etrated upon even the small contractor is an injustice still, and 
it is only right that some means of appeal should be open to all 
who have dealings with the Council, whatever the amount at 
issue. 

We cannot help again expressing our opinion that the London 
County Council perpetrates an injustice upon all its constituents, 
workers as well as employers, in thus endeavouring to make use of 
its position to force such one-sided regulations upon the small 
tradesmen with whom it bas business relations. The conditions 
attached to ite larger contracts are becoming of a more reasonable 
character; justice demands that similar concessions should be 
inserted in the minor contracts entered into from time to time. 
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OUR LEGAL QUERY COLUMN. 


uestions addressed to the Editors for insertion in this column should 

5 as brief and concise as possible. Free use of fictitious names, c., 

may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


« Contractors ” write: — Can a metropolitan borough council 
having a central supply station legally undertake wiring contracts 
in competition with outside firms? ii 
% The question put by “ Contractors ” has frequently been dis- 
cussed in this column, but in view of its importance we areg 
have an opportunity of putting forward our view upon the subject. 
There is nothing in the Electric Lighting Acts, 1882—1889, to pre- 
vent a borough council undertaking wiring contracts, but the recog- 
nised rule of law is that a corporation has no power to do anything 
which is not expressly provided for in its charter or private Act. 
In the absence of any reference to the statutory powers of the 


metropolitan borough council referred to by our correspondent, it is 


1898], the plaintiff gought to recover in the County Court for elec- 
tric light fittings supplied by them. His Honour, in the course of 
his judgment, said .—* T can see nothing in the Electric Lighting 
Acts of 1882—1888, to authorise the Corporation to supply any 
fittings except meter s. Much reliance was placed upon 
a form of account sent down by the Board of Trade, and it certainly 
appears from that form that the person who drew it up contem- 
plated that the Corporation would buy and sell lamps and other 
apparatus. I am of opinion, however, that a mere indi- 


cation by a Government department that in its judgment a thing , 


may be properly done, cannot have the effect of authorising that 
which otherwise would be contrary to law. Sec. 9 gives the Board 
of Trade no power to authorise anything at all, but merely to pre- 
scribe the form of accounts.” 


—— . — — 
— — — —— — 


THE UNDERGROUND RAILWAY ELEC- 
TRICAL INQUIRY. 


(Continued from page 710.) 


On Wednesday last week the Arbitrator again set in the Lord Chief 
Justice’s Room, when Mr. R. W. PERKS, M. P., continued his evidence, 
and said that from the very beginning of the negotiations he told 
Nr. Forbes that he would not consent to any of the District Com- 
pany’s money being spent on an untried system such as the Ganz. 
He also made the same statement at a meeting he had at the Char- 
ing Cross Hotel with Mr. Forbes and Col. Mellor (the deputy 
chairman of the Metropolitan Railway). 

Mr. C. T. VER KES described the different railway and tramway 
systems which he had been interested in in America, but said his 


interest had always been that of a capitalist and not as that of an 


engineer. He had never been interested pecuniarily in any one 
system, his object always being to get the best. He bad considered 
the question of changing the locomotive system on the Underground 
Railway for years, but in 1896 he gave up the idea of getting an 
interest in the lines. Afterwards, at the solicitation of Mr. Perks, 
he looked further into the matter, and he made up his mind that it 
was a good time to step in and put new life into the concern. In 
America practically only the direct system was employed. As the 
result of his second inquiry he proposed to find the money to con- 
vert the two railway systems to electricity on the terms of the 
Traction Company's contract, and £1,000,000 was subscribed before 
the company was formed. His company had not the slightest 
pecuniary interest in the adoption of one system rather than 
another except ite reliability in working. One gentleman, however, 
who had subscribed was Mr. Coffin, who was president of the 
General Electric Company, which was & mauufacturing company. 
The General Electric Company would have no interest in one 
system being adopted rather than another, for they manufactured both 
the alternate system and the Ganz system. He did not pretend to 
be an electrician, but he would be a foolish business man to go into 
the realm of experiment in that matter and spend £1,000,000. 
They had tried what he might call the “ General" system, and bad 
found it acted perfectly. 

Mr. E. W. Rich, electrical engineer, and one of the vice-presi- 
dents of the General Electric Company, of America, described the 
direct current system of traction generally adopted on tramways and 
overhead railways. With regard to induction motors, they had been 
known for 12 or 14 years, and they had made experiments over 10 
years to see if they could be used on railways for operating cars, and 
they had not found them suitable for such conditions as existed on 
the Metropolitan Railway. They were much attracted by what 
appeared to be the simplicity of the induction motor as opposed to 
the direct current, and the tests were made with the direct object 
of seeing their value for tramway purposes. They came to the con- 
clusion that as to the cost of both installation and running, the 
direct current gave better results. A tri-phase induction motor was 
only payable at all where they had long runs ata uniform speed. 


In the Inner Circle the conditions were diametrically opposed to 
what were suitable conditions for tri-phase induction motors. 
There was no system of contro! worked out, such as the series- 
parallel system. He thought the meter-end resistance proposed by 
Messrs. Ganz was absurd for such a railway. From beginning to 
end be would condemn Messrs. Ganz’s system most heartily for such 
a line as the Metropolitan. He believed it was intended to take 
the current from a trolley with a roller upon it, but he had never 
known that adopted except in experimental work. Many experi- 
mente were made in trolleys, but the one now almost universally used 
was practically the only satisfactory one. He would consider that 
the use of such a trolley as that contemplated would be very unaafe, 
and he thought such a high tension itself would be unsafe in guch 
a tunnel. The rotary converter was one of the simplest contrivances 
ever invented, and its behaviour under both use and misuse left 
nothing to be desired. As far ag he knew his company had no 
interest in the Traction Company, but if it had it would make no 
difference in the choice between the tri-phase and the direct 


Cross-examined by Mr. WALLACE, K.C. (for the Metropolitan 
Railway), WrrNESS said the Boston Underground Railway was the 
only underground railway in America. Personally, he had a great 
deal to do with the Central London Railway, and they built the 
engines. The engines were & succees except in two instances, 
and in both these instances the engineers acted contrary to his 
advice. It was true that the Central London Railway were trying 
the multiple control trains which were supplied by his company, but 
it was still direct current. He did not consider, however, that that 
was experimental. His principal objection to the three-phase motors 
was where there was & varying speed, but there were other objec- 
tions. One was the idle currents carried. There was no doubt, 
however, that in many cases three-phase motors were a8 desirable as 
continuous current motors. 

Re-examined by Mr. FLETCHER Movrrox: He did not know of a 
single electrical difficulty which had occurred on the Central London 
Railway. The multiple control system was not experimental in the 
same sense as the Ganz system ; it had been used for some years. 
They were now being used on the Central London Railway, and, he 
believed, very successfully. 

By the ABBITRATOR: He had objected tc the usc of induction 
motors generally, but he thought the difficulties connected with 
them would be more serious in underground than overhead railways. 
Ho was surprised to learn that men had been killed with 500-volt 
currente on the Central London Railway. 

Mr. J. SWINBUBNE, consulting engineer, said he had given much 
attention to electrical questions for 20 years. He bad studied direct, 
alternating, and multiphase work. The direct current for 500 to 600 
volts with series-parallel control was the system which had given the 
most general satisfaction. In the system such as adopted on the 
Central London Railway there was practically no danger to anyone. 
From the point of view of safety the low tension direct system was 
of great importance; from the point of view of energy, the rotary 
converter was economic. The use of continuous alternating current 
under the same circumstances would be productive of danger. The 
wires in the tunnels must be bare in order to allow a collection. 
There were various dangers connected with the wires. It would not 
take much contact with a wire carrying 3,000 volts to kill a man, 
and there was great danger from the trolley wires coming down. 
These wires were quite thin, and there was & tremendous wear an 
tear of them by the use of the rollers. To do any repairs they would 
have to shut up asection. In the case of junctions there would have 
to be additional guards. He had considered the system of motor 
proposed to be used by Mr. Ganz. The motor had been known for 
about 13 years, but with the exception of a few gmall lines it had 
not been used for traction purposes. He considered the motor was 
entirely unsuitable for use on the Metropolitan Railway. j 
Swinburne then proceeded to describe the proposed system 0 
Messrs. Ganz. The resistances were clearly described a8 waste, 
and he did not think the whole device for pulling up was practic- 
able. The system of control suggested by Messrs. Ganz was en 
fectly untried, and he did not think could be practicable. 
Under the system each engine would have & particular 8 
which it could not vary. For instance, if a train left Baker we 
for Aylesbury and there was a wish to double the speed, they WO 
have to double the voltage. cate 

After the adjournment for luncheon, Mr. E. Moon raised si 
question as to the right of the Great Western Railway COM > 
intervene in the inquiry. He thought it would be permissible 107 
the G.W.R. Company to say which of the two systems they A 
ferred, although he admitted they would have no right to sugges 
tbird gytem. . ee 

The 8 said if Mr. Moon was to be permitted to ega 
fere, all he could say was which system he was in favour of, ab 
suggested that as Mr. Moon must ally himself with either 155 
Fletcher Moulton or Mr. Cripps, it would be well to have 
interests of the G. W. R. in the hands of either of those zent hi 

Mr. Moon said neither of his learned friends would tuns 
witness. Between Edgware Road and Aldgate, out of 278 eu 
run, the G.W.R. ran 208, so that their interest was as grea 
that of the District Company. to have 

The ARBITRATOR thought that the G. W. R. Company out ete 
raised the question before the Parliamentary Committee ; admit the 
"s further discussion, he ruled that he had no power to 
G. W. R. as a ; ; ; 

Mr. 5 went in the box to be cross-examined DY a 
Cripps (for the Metropolitan Railway). He said that eat i 
man of the Traction Company, and had a 3 interest 1n 1 with the 
cally, he negotiated the contract of the Traction Company anaging 
Metropolitan District Railway. He had never stated to the bs 
director of Ganz's that he thought the Gans system was 83 
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He told Ganz's people that if they had the best and the cheapest, 
he:would take their system, but before he had examined much, he 
felt thaj he had come to Buda-Pesth on a wild goose chase. Three 
engineers went with him to Buda-Pesth, and they were all con- 
vinced that Ganz's system was no good. 

Mr. SwIiNBURNE' S examination was then proceeded with, and said 
he had examined the actual tender of Messrs. Ganz, aud that of the 
British Thomson- Houston Company. He found that with regard to 
boilers the tenders were for different things. | 

The Court adjourned till Thursday. 


The proceedings were resumed on Thursday last week, wben Mr. 
SwINBUBNE resumed his evidence, and in further answering Mr. 
FLETCHER MOULTON, said he knew of no case where wires contain- 
ing such a voltage as that proposed by Messrs. Ganz were permitted 
by the Board of Trade where the public had access. Supposing 
they used continuous current of 3,000 volts, it would be in a very 
different position to that of Ganz's; they would have one cverhead 
wire instead of two to collect from ; they would not have the diffi- 
culty of the reversal of the motors on triangular pieces of line; 
and altogetber it would be very much easier. It was easier to 
manipulate the direct current than the alternating. Proceeding 
to deal with Messrs. Ganz's letter to the Joint Committee in support 
of their system, witness said the statement that a single generating 
station was sufficient to work the whole circle was equally true of 
the direct station. It would be impossible to leave the sub-stations 
on the Ganz system without skilled attendance. With regard to 
the cost, the only difference was in the rotary converters and 
the motors. The motors were heavier on the one band, and the 
rotary converters were saved on the other. But in addition, in 
Ganz's system, owing to the idle current wanted for the induction 
motors, the cables were heavier right through, and the generating 
station was a little bigger. On the whole, he thought the cost 
would be against the alternating current. With regard to control, 
Ganz's system was so nebulous, that he did not know what the 
details were. So far as he could see, it was not right to say the 
Ligh tension was an advantage of the alternating system, but it 
was an unavoidable difficulty. 

Cross-examined by Mr. CRiprs: In the continuous current of 
550 volts the pressure would be carried on rails at the same 
level as the running rails. Those rails must be exposed; they 
must be absolutely bare. Those rails would be accessible to anyone. 
He did not think anyone coming iuto contact with the raila would 
be killed—it would make him jump; 500 volts would not kill à man 
instantaneously. It would never do to allow 3,000 volts in the same 
position. A proposal of the District Railway was to have the two 
conducting rails put on the platform side, but he did not think that 
would be more dangerous than putting it on the other side of the 
rails. It was claimed that the overhead conductor of the three-phase 
system was placed in such a position that no one could get in contact 
with it, and that would be an advantage if they put aside the question 
of voltage. He contended that there was difficulty in putting such 
wires out of danger in such a tunnelasthat proposed. He might be 
able to overcome the difficulty if he tackled the subject. 

Mr. Cripps: Does the question come to this— Whether the 
supporters of the polyphase system are able, in their view, to put up 
this overhead conductor so that no human being can come into con- 
tact with it ?—That is the question. 

Aud ifit can be so done, their system would be safer than the con- 
tinuous current system, although the pressure is higher ?—Their 
system, if protected, would be safer if the same means were not 
Applicable to the direct current. The supporters of the direct 
current can use the same ingenuity and have not such a dangerous 
thing to protect. 

Mr. Cripps proceeded to cross-examine witness on the question 
of the liability of breakdown. WITNESsS taid he tock the high 
pressure as a part of the alternating system, and there would bea 
greater danger from breakdowns owing to the trolley wires break- 
ing down. He thought also that the control system was likely to 
go wrong. 

Mr. CniPPS: Speaking as an electrician, there is no reason why 
there should be more breakdowns in one case than in the other ?— N..t 
with equal experience in each case. There is no inherent cussed- 
Dess in the alternating current at all. 

Further cross-examined, WiTNEsS said that in substance they 
could get the same acceleration with the same power under the same 
circumstances, but they could get a larger margin of speed with the 
direct current. A given speed for a continuous ran could be got 
with either system. Under the alternating system they could build 
a motor to go at 25 miles, and it was fixed at that speed, but in tbe 
case of direct current if they built a motor for a speed of 25 miles 
they could work up to 30 miles with the same motor with high 
efficiency. With regard to long distances, it was an advantage to 
have high pressure and small conductors. 

The ARBITRATOR: I thought that your point yesterday was that 
a motor applicable for the Inner Circle would be inapplicable for 
working on the Outer Circle ?—Yes; my point was that a 25-mile 
motor was a 25-mile motor, and you can’t make it 59. 

Mr. CRI PS: Of course you can't; but if you want for your outside 
system a higher pace than 25 miles, that is only a question of con- 
structing your motor in order to get that pace ?—It mcans changing 
engines, | 

But apart from that there is no inherent difficulty in getting 
alternating motors to get up to whatever speed you require for the 
outside?--There is no difficulty in making 50-mile motors and 
running: them over the Inner Circle, out it would be inefficient 
runuing at 25 miles. 

Cross-examined on the question of cost, WiTNEss said they would 
want the same generating station in either case, and they would 


have the same expense in bringing the current to the sub-stations, 
subject to the cost of the larger cables in view of the power factor. 
The rotary converter was not necessary in the alternating station. 
If accumulators were used in the direct system they would not want 
such a large central station. Broadly speaking, be thought it would 
be found that Ganz's system would be a little more expensive than 
the other. He did not go so far as to affirm that it was impossible 
to make an alternating current of 3,000 volts safe, but he could not 
modify his opinion that it was highly dangerous. 

An apparatus was produced showing what was proposed for safcty 
in the Ganz system if the wire broke, and WrrNEss said that while 
he had a constitutional objection to such devices, it would, no doubt, 
greatly minimise the danger if it acted all right. In connection 
with the motor, he took objection to the liquid rheostat. He 
could not admit that a liquid rheostat was the best. He look upon 
it quite as an experiment, although it might possibly be an advance 
on the rheostat used without continuous current motors. 

In re-examination, WiTNESS said there was no difficulty in making 
high tension continuous motors. With regard to safety appliances, 
only experience could tell whether they could be adequate. 
Accidents arose sometimes from automatic safety devices. 

Mr. YERKES was recalled with regard to some telegrams be 
received from Mr. Chapman as to his opinion on Ganz's system. 

The Court adjourned till Friday. 


On resuming on Ist inst., Mr. T. RUSSELL CHAPMAN went into the 
witness chair. Replying to Mr. FLErcHER Mouton, WITNESS said 
he had had 26 years' experience in the installation of electric railways, 
and had constructed several lines in the United States, particularly 
in Chicago. He had also had experience in converting systems from 
steam to electric traction. In all of the systems with which he had 
been connected, the direct current had been used. There was no 
electrical difficulty in working railways by the low tension direct 
system, nor would there be in working the Inner Circle by the 
system. He had used a series parallel control on all the systems 
with which he had had anything to do. By that system of control 
locomotives or motor cars could be worked. He had acted as engi- 
neer to Mr. Yerkes, but had no interest in the tenders which had 
been submitted. There was no system which could be utilised for 
the conversion of a line from steam to electricity, so safely or so 
economically, as the direct-current system. He had examined the 


Ganz and the British Thomson-Houstop tenders, and considered tbat 


the latter related to a first-class plant. Witness then detailed his 
objections to the Ganz system, and said the class of condenser was 
not compatible with best modern practice. Such a system as the 
Underground Railway would require independent condensers, and 
in that respect the Thomson-Houston system provided an ample 
margin of safety. He considered there was no room for the proposed 
rollers at the top of the tunnels of the Underground Railway. 

Mr. WALLACE said they intended to change the trolley some- 
what. . 

Continuing, Witnrss said that, in his opinion, the contact 
arrangements proposed would not work on a line like the Inner 
Circle. The proposed method of suspending the wires in the 
tunnels would not work, and, until proved, he should consider the 
device suggested for catching a falling wire a dangerous expedient. 

Mr. WALLACE pointed out that span wires were not to be used. 

WITNESS, continuing, said that a rigid support was more liable 
to breakdown than an elastic support ; with a wheel trolley anda 
train service of one a minute, the trolley line would last about a 
year and a half, but a sliding trolley would not last half as long. 
Regarding the proposed motors, he did not considerthey could be 
worked in practice. 

Cross-examined by Mr. Criprs, WITNESS said it was correct to 
say that they would want rotary machines for transforming the 
current. The actual cost of that machinery would come to £45,000. 
It was assumed that the Inner Circle would have an all-night ser- 
vice at frequent intervals. For that purpose accumulators would be 
necessary, and a half-hourly service throughout the night would 
entail an expenditure of about £7,500 on accumulators. He gave 
50 minutes as the time a train would take to run round the circle. 
Tha! would include 27 stops of 20 seconds each. Witness spoke to 
a visit he had paid to Sondrio, where he had examined the working 
of tbe Ganz system, and said, in his opinion, the power of accelera- 
tion obtained would be quie insufficient; in fact, altogether hope- 
less on the Inner Circle so far as getting 16 miles an hour. Ques- 
tioned as to whether the system was capable of producing light for 
the carriages, Mr. Chapman said he did not think it was, but by the 
direct system not only could they produce light but also heat for the 
trains. 

Some argument took place between counsel as to the relative cost 
of the two systems, Mr. Cripps maintaining that the balance of cost 
would be enormously in favour of the Ganz, 

The ARBITRATOR said he feared that it was not prudent to go into 
tlie question at that stage. 

Mr. Cripps said that when he came to open his case, he thought 
he would be able to bear out his contention. 

Replying to the ARBITRATOR, Mr. FLETCHER MOULTON said he 
believed that both parties had had four months to prepare their 


tenders. 


On resuming on Saturday, Mr. CHAPMAN'S cross-examination was 
continued. He maintained that it was impossible for the plant 
specified in the Ganz tender to give more power than that specified 
in the Thomson-Houston tender, because it had considerably less 
boiler power. i 

Mr. Cripps: I want to know whether from your knowledge as an 
electrician, you are not perfectly well aware that whether you have 
one system or another, there is not the slightest difference on this 
question of acceleration ? 
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WirNESS said he could only give as an answer the fact that with 
the direct current it had been done every day on hundreds of miles 
of railway, but it had never yet been done with the alternating 
motor, and it was a question if it ever could be done by that system 
at a reasonable expenditure. 

But cannot it be done equally well with onc system as by another? 
No, it cannot. $ 

The ARBITRATOR: You have mentioned the immunity from 
accident which you have had in your system in America. Do you 
put any protection to the charged rail there ? 

Witness: On the old road, which was converted from steam to 
electricity, it was necessary to put a board on one side of tbe rail- 
way, because the base of the rail came within 2 in. of the ironwork 
of the structure, and in order to protect that rail a piece of board 
was used ; but on the newer lines, where the structure was designed 
for the use of the electric rail, no board was used, the rail was 
unprotected. 

Do you attribute the safety which you have experienced to the 
cbarzed rail being comparatively harmless, or to its being ivaccessible 
to the public, or both ?—Of course, our only risk with a third rail 
on an elevated structure is some trespasser getting off station plat-, 
forms on to the permanent way, or to a member of the staff doing 
some careless act, which they should not do. The particular 
danger in any of these surface contact roads lies in the carelessness 
of the staff, and it isto them alone that the accidents would occur if 
it ever occurred. 

With that one exception, you have never had any protection? No. 

Mr. Pair Dawson, in reply to Mr. Mouxton, said that he was 
chief engineer to Messrs. Robert W. Blackwell & Co., engineers and 
contractors, of London, with branches in New York, Milan, &c. He 
had carried out a large portion of the electric traction work of the 
kingdom as well as in the Colonies and on the Continent. He had 
built or equipped over 1,000 miles of electrical tramways. He had 
noconnection with or interest in any particular form of traction. 
He had inspected and was familiar with the three-phase traction 
systems that were actually working, and had visited all the 
important three-phase traction gystems. 

What kind of railways are they ?— They are entirely used for 
taking people to see sights. They are practically used in excursion 
roads; many of them are only run in the summer. 

WiTrNESS then described the system which was working on the 
Burgdorf-Thun line in Switzerland, and said that such a railway as 
that was not at all comparable with the Metropolitan Railway. The 
direct-current system, would, in his opinion, be capable of dealing 
with the Inner Circle. As a matter of fact, it was a system which 
had been applied underground as well as overhead with success. 
The three-phase motors were particularly bad for very rapid accelera- 
tion. He bad inspected the proposed method of suspension of the 
Ganz wire and also the safety device, and disapproved of them. He 
had put up an enormous amount of trolley wire—probably 80 per 
cent. of all the overhead trolley wire in the United Kingdom 
bad been put up by him, and his experience had taught him 
that rigid suspension was not the right mode of working. Rigid 
suspenders were first put in when electric traction was started in 
England some seven years ago. It was though! that that system 
would do, because at that time the cars were not allowed to go at & 
higher &peed than eight miles per hour, but they had to take them 
all down and replace them with flexible suspenders, because of the 
damage and delay caused by the frequent breakages. They found 
that at the point where the trolley struck the rigid wires there was 
a spark emitted which made a small dent in the copper wire and 
fendered it very liable to break. He should say it would not be 
safe to instal a high tension orany wire in the way proposed in the 
tunnels of the underground railway. 

Mr. MourroN: Do you think it would be absolutely unsafe ?— 
Yes, and I consider it would be very dangerous. The wires would 
be continually breaking, and the repairiug of them would cause 
very serious inconvenience and interruption of the traffic. Inthe 
event of a break the current would have to be eutirely shut off at 
either end of the section where the break occurred before any 
repairs could be ventured upon, and that, of course, would take 
gome time. 

About what time do you think it would take ?—It depends upon 
the seriousness of the work—it might take hours. Supposing a wire 
were broken and there was a train in the way, you would have to 
get your appliances on the other track and block the up line as well, 
and keep the current off until the repairs were finished. 

Speaking as a practical man, do you think that overhead wires 
like this of high tension current ought to be permitted ?—I do 
not. Continuing, witness said he considered it would be very 
difficult, if possible, to work a railway with junctions like the 
Metropolitan on the three-phase system. He had built several 
thousands of trolleys for tramway purposes, and with his experi- 
ence he was very sceptical as to the practical working of the under- 
ground railways of such trolleys as he saw at Sondrio. 

In cross-examination, WITNEss said that as regarded control, the 
driver of a continuous-current motor could use the motor as a very 
powerful additional brake. 

Mr. G. E. HALL, the engineer and locomotive superintendent of 
the District Railway Company, gave evidence with regard to the 
experimental electrical train which the company ran at Earl's Court. 
He said he was responsible for the eafe working of the line, and 
even long before those experiments he had been of opinion that 
overhead wires were inadvisable for tbe purposes of their railway. 
He always regarded overhead wires as giving a large amount of 
trouble in the way of repairing and msiutenance, and they always 
occasioned an engineer great anxiety owing to the risk of accideuts. 

Mr. Mouton intimated that this closed his case. 

The inquiry was continued on Tuesday and Wednesday, and was 
tben adjourned to Monday next. 


THE OPENING OF HACENEY ELECTRICITY 
AND DUST DESTRUCTOR WORKS. 


On Thursday last week a large company of about 1,500 of the 
principal residents in the Hackney borough assembled at the new 
electricity works at Millfields Road, down by the River Lea, to 
witness the switching on of the light by the Mayor (Mr. W. R 
Horncastle). The proceedings were under the chairmanship of Mr. 
Alderman Richmond, the chairman of the Electric Light Committee, 
We need not enter into details as to the speeches which were 
delivered, beyond mentioning that the chairmau trenched some- 
what on the ground which was allotted to Mr. Hammond on the 
prograinme. Mr. Hammond, in the capacity of consulting engineer, 
explained the scheme and the objects of the lighting and destructor 
sides of the installation in his own popular and acceptable manner. 
There was a good deal of story-telling by one and auother, and this 
led the worthy Mayor of Hackney to think it necessary to preface 
what he had to say with the remark that it was truth. He pro- 
ceeded to refer to the very large strect mileage of the borough, 
afterwards switching on the light for the public streets and private 
supplv, and also to two bronze electric light standards which were 
intended as presents for himself and Alderman Richmond, respec- 
tively. 

The company subsequently went for a tour through the different 
departments of the works, and partook of light refreshments by 
way of preparation for the celebration banquet, which was held at 
the Hotel Cecil in the evening. Mr. Hammond presided at the 
banquet which was given by the engineer, architects and contrac- 
tors, and he was supported by the Mayor and Mr. T. H. Robertson, 
M.P. 

“ Success to the Undertaking” was proposed by Mr. Lewis Coward, 
K C., and acknowledged by Alderman Richmond. The toast The 
Consulting Engineer and Architects” was respunded to by the 
chairman and Mr. Gordon, of Gordon & Gunton. “The Contractors" 
was proposed by Mr. J. W. Whiter, and responded to by Mr. S. Z. 
de Ferranti (for the B.I.W. Company), Mr. Leonard Holmes, Mr. 
John Greenwood, the builder, and Mr. H. E. Hughes, of Hughes aud 
Stirling, who supplied the destructor plant. Other toasts followed. 

We sball have an opportunity of describing the undertaking in 
detail when the works are more complete. At present a brief outline 
description will suffice. We gathered from Alderman Richmond’s 
remarks that the dust destructor will not be in working until early 
spring. Then there will be sufficient steam raised by the destructor 
to run one of the small sets (300 kw.), so that in the main coal fuel 
will be employed. 

The system is a low pressure continuous current direct 
(three-wire) supply with 240 volts at consumers’ terminals. For 
motive power the pressure will be 480 volts. The capital cost of 
the complete scheme of electricity supply and refuse destruction as 
at present devised will amount to £285,000, including cost of the 
land. 

The refuse destructor consists of 12 furnace cella, capable of burn- 
ing 160 tons of refuse in 24 hours. Arrangements have been made 
for the automatic handling of the refuse, so far as this is possible, 
from the moment it is tipped at the works to the time when 1t 
emerges from the furnaces in the form of clinker. The destructor 
part of the works is not yet complete. 

The site allows for ample means of extension of the works, and 
has a frontage to the Lea River. On the river a lay-bye has been 
constructed in order to provide economical facilities for the supply 
of fuel and the shipment of the clinker material. 

The present buildings will afford accommodation for 6,000 H. P. of 
plant. Sufficient land has, however, been acquired to permit of a 
further 6,000 H. p. being added by an extension of the buildings. 

The contractors were as follows:— 


Electricity supply mains. 
Engine house plant— . 
Two 800-kw. generators 
Two 600-Kw,. generators 
Suhl-Contractors, — 
Two 500-H.r. engines .. 
Two 1,C00-n.r. engines 
Refuse destructor .. vi 
Sub-Contractors,.— 
Boilers and superheators 


British Insulated Wire Co., Ltd., Prescot. 
x | J. H. Holmes & Co., Newcastle-on-Tyne. 
Willans & Robinson, Rugby. 


Belliss & Morcom, Birmingham. 
Hughes & Stirling, London, W. C. 


Babcock & Wilcox, Limited, Glasgow. 


Ironwork .. . . J. Buchanan & Son, Liverpool. 
FKeonomiser T E. Green @ Son, Limited, Wakefield. 
Accumulators., Tudor Accumulator Co., Limited, London 
Arc lamp pillars W. T. Allen & Co., London. 
Buildings John Greenwood, London. 


Sub-Contractora.- - 
Constructional ironwork 
Condensing plant .. - 
Water cooling plant.. 
Pipework and valves 


Dorman, Long & Co , Middlesbrough. 
Cole, Marchent & Morley, Ltd., Bradford, 
Klein Engineering Co., Ltd., Manchester. 

. Aiton & Co., Willesden Junction, N.W. 
Feed Pumps Worthington Pumping Engine Co., London. 
Switchboard .. ied ks .. Ferranti, Ltd., Hollinwood, Lancashire. 
Testing instruments and boosters Johnson & Phillips, Old Charlton, Kent. 
Public arc lamps .. Johnson & Phillips, Old Charlton, Kent. 
House meters. Chamberlain & Hookham, Ltd., Birmingham. 
Overhead crane í Higginbottom & Mannock, Manohester. 
Workehop equipment . Easterbrook, Allcard & Co., Ltd., Sheffield. 
Wharf wall and lay-bye .. Thos. W. Pedrette, Rochester. 

Mechanical coaling apparatus .. Mirrlees, Watson & Co., Ltd., Glasgow. 
Works wiring and power circuits Marryatt & Place, London, E.C. 


A commodious coal store equipped with coal-conveying apparatu® 
will be erected alongside the boiler house. A lay-bye and wharf 
has been constructed by the Council on the River Lea, and the coal 
will be taken direct from the barges by an electric crane and de- 
livered to the conveyer through an automatic weighing machine 
and from thence into the stores. i ; 

There are six Babcock water-tube boilers, three of which are 
arranged to utilise the heat of the refuse destructor gases. The 
others are placed in the permanent boiler house, and are equipped 
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In a recent case we had to prepare 15 complete specifica- 
tions and drawings, besides receiving and despatching 


with mechanical chain grate stokers, water purifiers and super- 
eaters. 
i A surface condenser has been provided for each pair of engines, 
each condenser being equipped with three-throw motor-driven air 
and circulating pumps. As there were difficulties in the way of 
taking water from the Lea navigation, a cooling tower has been 
erected in connection with the condensing plant, so as to economise 
the circulating water as much as possible. 
There are two feed pumps, two steam-driven and two driven by 
electric motors, all of which were supplied by the Worthington 


Pumping Engine Company. 


The Electric Generating Plant.—The four sets of generating plant. 


erected in the engine house, amounting to 3,000 H. P., are sufficient, 
with the accumulators, to supply electric current for about 75,000 
8-c.P. lamps connected to the mains, after allowing for an ample 
amount of reserve plant. 

The electric generators consist of direct current dynamos driven 
by engines of the triple-expansion high speed type, two being of 
1,000 E. P., or 600 Kw., and two of 500 H.P., or 300 Kw. capacity. 
The two 1,000-H.P. engines are by Belliss, and the 500-H. P engines 
by Willans & Robinson, the dynamos being supplied by Messrs. 
J. H. Holmes & Co. 

The operations connected with switching and recording of the 
currents are controlled from the switchboard fixed in a central 
switch gallery in the engine house, the generator panels being at 
the front and the feeder panels at the back of the board. 

A battery of Tudor accumulators, having a capacity of 2,800 
ampere-hours, will store for future use the energy developed in the 
refuse destructor at times when it would otherwise be wasted. 

The supply mains are of the B. I. W. Company's triple-concentric 
type throughout, insulated with paper and covered with lead. They 
are laid in stoneware and iron troughs, filled in solid with a bitu- 
minous compound. 

For the public street lighting 320 arc lamps have been provided 
by Mesars. Johnson & Phillips, of the “ Ark” type. The charge 
for private lighting is 4d. per unit, and for motive power 2d. per 
unit. Special facilities for “free wiring " are provided under an 
agreement with the National Free Wiring Company. 

Mr. L. L. Robinson is the borough electrical engineer at Hackney. 


— 
. CORRESPONDENCE. 


Multiplicity of Tenders. 


We are very glad indeed to sce that you have becun a 
criticism of the present practice of asking for tenders on 
engines and dynamos combined, and we heartily approve of 
what you have said on the subject. 

It seems to us clearly a matter for the consulting engineers, 
or those asking for tenders, to rectify ; because, if combined 
tenders are called for, an engine builder is bound to offer his 
engines with several dynamos, and, on the other hand, a 
dynamo builder is bound to offer his dynamo with several 
engines, 

If the acceptance of a tender were based only on the 
amounts of these tenders, and the lowest bid were always 
accepted, this would not be necessary, but, of course, this is 
not the case, nor can it be. The decision is made not only 
with reference to the price, but also in view of the quality of 
the machine, ita adaptability to the work to be done, and the 
reliability of the maker. 

f 10 engines are offered and 10 dynamos, and they are 
offered separately, there are only 20 tenders from which to 
select two. I, however, the same engines and dynamos are 
offered combined, there may be as many as 100 tenders from 
Which to select, one. Furthermore, there may be only 80 
lenders or some lower number than 100, and the combina- 
tion desired may not be among them. 

It is surely a matter that should be changed, and at once, 
for everybody's good. 

For Markham & Co., Limited. 
| C. W. Wuta. 

Chesterfield, November 4th, 1901. : 


We are very glad to see from the Leader in your issue of 
October 25th, and Messrs, Dick, Kerr & Co.'s letter in last 


| Feek’s Revrew, that there is & prospect of this matter 


receiving the serious attention it deserves, 

As makers of glow speed engines for electric light and 
traction purposes, we frequently tender for contracts such 
a8 those referred to by you and your correspondents, and we 
eel strongly that the system of combined tenders for engines 
and dynamos, which has become so customary, gives rise to 
^ large amount of unnecessary work and expense on the part 
of contractors, 
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innumerable letters and telegrams, and, in order to comply 
with the terms of the specification, which called for a com- 
plete tender for engines and dynamos, and at the same time 


act fairly to those electrical firms to whom we quoted our: 


engines, we had to analyse an equal number of specifications 
for electrical plant and submit full descriptions and alterna- 
tive tenders to the purchasing body. 

As Messrs. Dick, Kerr & Co. say, the added responsibility 
of quoting and guaranteeing another firm’s manufactures 
cannotin fairness be undertaken by any contractor withouta 
quid pro quo in the shape of a merchant's commission. 

The practice of asking for combined tenders no doubt puts 
the responsibility on one contractor, and this may be found 
à convenience to the purchasers, but any inconvenience to 
the purchaser which the making of separate contracts might 
involve would, we think, be amply repaid by the financial 
saving effected. 

D. Stewart & Co., Limited. 
W. D. BELL, General Manager, 
November 5th, 1901. 


——————j—rðͥ ͤ—üL 


Supply Station Accounts. 


Iam pleased to see from Mr. Boot's letter, re supply 
station accounts, that the impression of many that his works 
were notorious for economy of wages is presumably wrong, 
but would at the same time ask if it i8 not somewhat 
strange that a works of the size of Tunbridge Wells should 
be able to dispense with the serviccs of either electricians 
or engineers in charge, as that is the natural conclusion 
from his letter. The salaries of the two assistants men- 
tioned do not seem extravagant. As for the men, I am 
afraid the engineer cannot help himself, | 

The Municipal Electrical Association has for one of its 
objects the improvement of the “status” of the station 
engineers, but apparently it is not the assistants who benefit 
from it. 


“Pater” is quite right; committees shove. too many 


ornaments into the profession, and every one who is worth 
his salt must wish to see some better means adopted for 
admittance as station engineers, 

Assistant Engineer, 


Marine Engineers. 


A few months ago a friend of mine asked me if it were 
possible for him to put in his time at sea and then go up 
for his ticket. His training is as follows :— Electrical 
workshop bench, 64 months; mechanical workshop bench, 
2 years 4 months: assistant working engineer, 1 year ; 
putting down electrical plant, 1 year 6 months; shift 
engineer, 14 months, 

If any of your readers could enlighten me on this 
subject, I should be greatly obliged. 

| Shift Engineer. 


Electrical Contracting and its Abuse. 


The phrase “it not infrequently happens that the con- 
tractor has to look to his discount on the fittings for his 
profit on the job," in the letter from Mr. Sidney Frost I 
think you will agree justifies the heading I adopt. 

How in the name of all tliat is wonderful has it come 
about that an industry which ostensibly is yet in its 
“ swaddling clothes" has come to this pass ? Also, what 
guarantee Is there that in the course of a few years the 
profit on the fittings may not in the same hands also vanish ? 

The ordinary person who wishes hig premises wired surely 
very rarely has any idea of the cost per yard of the wires or 
casings his contractor supplies. How then does it come 
about that a reasonable profit on their turn over is“ not 
infrequently ` lost? 

These questions, Sir, I think are pertinent and reqnire 
satisfactory reply before the fringe of the business, repre- 
sented by the sale of fittings, should be subject to coercion. 


Business, not Starvation. 


— —— 
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Business Methods. 


We beg to hand you herewith copy of memorandum we 
are sending to a number of firms from whom we received 
some time ago quotations for arc lamps. 

We think that the publication of this memorandum may 
be the means of inducing manufacturers in this country to 
more readily accept conditions which are acceptable to 
competitors on the Continent. 

We also direct your attention to the following notes :— 

(a) The first was written by a firm in London when asked 
to replace certain electrical fittings broken in transit, because 
insufficiently packed. 

(b) The second is a note received from our customer 
abroad, and is made in reference to the replacing by a 
Continental firm of 100 lamps complained of. 

If the treatment of customers by Continental firms 
compares so favonrably with that of British manufacturers, 
one can readily understand the preference by merchants and 
importers on the other side for the former. 

Oswell & Strachan. 

London, E.C., 

October 28th, 1901. 


No. 1.— Re your quotation for arc lamps. 
The following is an extract from a letter received from 
our customer abroad :— 


We duly received your quotation, and after very careful com- 
parisons regarding them, we regret that they cannot see their way to 
meet us with regard to the conditions specified. Messrs. '8 
representative (a German firm? here, however, has cffered to supply 
us with a lamp on the specified conditions. 


(v) From L , London :— 


With regard to the complaint made by your customer we are very 
much surprised to hear it. We have shipped these goods and 
similar ones to all parts of the world, and we have not had any 
complaints of broken goods owing to bad packing, and we certainly 
do not think these goods were improperly packed by us, and we 
must decline to be held responsible for the breakage. 

We have not got any spare covers for these cut-outs in stock, but 
shall be pleased to order the quantity you name, provided you are 
willing to pay for them. We cannot say when we could deliver 
them, but would do our very best to get them off prompt for you. 


(b) From —, South Africa :— 


We note that the lamps have been supplied to us gratis, aud we 
thoroughly appreciato the way in which they have treated us. 


Examination Test for Electrical Engineers. 


I am very much interested in the correspondence which 
is now going on in your journal—viz., ** Examination Tests 
for Engineers" and * Pay of Assistant Engineers.” I 
quite agree with both your correspondents that it is high 
time something was being done in the matter. It is come 
to such a pass now that even in this week's number of your 
journal an advertisement appears for a carpenter to look 
after gas engine and electric plant. 
myself if it is worth serving a long apprenticeship and 
undergoing the amount of study which one should do, when 
one sees berths given to men with little experience, who in 
some instances have never served an apprenticeship. The 
case stated by Pater" in this week's number is by no 
means an isolated case. I served four years in the making 
and repairs of various kinds of engines, and finished my 
apprenticeship with a firm of electrical engineers, To get 
some experience in the running of engines I went to sea for 
three years, and was for half this time second engineer in a 
large boat. As T thought my theory of electrical engineering 
was rather weak, I determined to go to an engineering college. 
I may say I have no one to help me financially, or in any 
other way, so all my fees and keep during the time had to 
come out of my own purse. I left the college in June, 
having passed the examinations for electrical engineering. 
I had hoped, with the experience I have had, to get into a 
central station. But although I have answered advertise- 
ments by the score, my efforts have been unsuccessful. 
“ Pater ” says his son is now looking for a post at about £3 
per week. I have tried to get any sort of a job as a start 
and can't get 30s. Ever since I began to serve my time I 
have stuck fairly hard to my books, Dances, theatres, card 
parties, &c., I have kept away from, as I thought it would 
take me from my studies. And yet, ufter nine years’ ex- 


I am often asking: 


perience and study, and having deprived myself of all the 
enjoyments of life, I cannot even command a “salary” of 
308. per week. To make matters worse, I see men who have 
neither the experience nor certificates that I have, some not 
even steady, or having even served an apprenticeship, getting 
posts over me. I trust now the question has been started, 
some good results may come of the same, 


A. Bennett. 
November 4th, 1901. 


Coal Consumption per Unit in Power Stations. 


It seems a pity that W. H. J.“ cannot afford more 


particulars than the few given in his letter of November 1st, 
page 708. | 

All he tells us is that he uses Welsh coal and steam of 
160 lbs. pressure, not superheated, that he has a load 
factor of 50 to 55 per cent., and burns less than 2 lbs. of 
Welsh small coal per unit. Welsh coal points to a station 
in the West of England or in Ireland, and a load factor 
of 50 to 55 per cent. points to an average number of 125 
running cars for the full station hours, so that the system 
driven by this station probably owns about 200 cars, and is 
of some considerable size. Excepting for the editorial note 
which enables us to gather an impression that the 2 lbs. 
of coal per unit is not the consumption per unit of 
output, as generally understood by station engineers, there is 
nothing in “ W. H. J.'8" letter to tell us that the figures 
2:0 and 1:9 do not represent the average of à month's con- 
sumption per unit. One unit is 1:84 fl. p. 

We are at liberty to assume that the units are measured 
at the switchboard, we may also assume that the overall 
efficiency of the engine and dynamo is not more than 84 per 
cent. Then 1:34 — :84 = 16 LH.P. generated in the 
cylinder. 

For each unit of electrical output the indicated horse- 

power of the steam engines will be 1°6, and the coal 
consumption per I. H. P. calculated from 2 lbs. per unit, 
must therefore be 1:25. lbs. That is to say, there is 
somewhere in Great Britain or Ireland an electric tramway 
station, with a load factor of 50 to 55 per cent., in which 
wet steam is driving engines, only half loaded, with better 
economy than the highest class of triple-expansion marine 
engines specially constructed to run at & steady power, and 
actually run at that power for which the results are the best 
in economy. 
Now it is certain that with a load factor (which is 
explained by * W. H. J." to be the running plant load 
factor, and not the station load factor) of 50 to 55 per cent., 
the steady load steam economy cannot be secured. It seems 
therefore quite justifiable to doubt any such coal consumption 
figures as 2:0 lbs. We are even asked to accept the figure. 
and allow it to include the no small amount of extra steam 
demanded by steam auxiliaries!!! To the mind of every 
steam engineer, the figures point strongly to the necessity 
of overhauling the electrical instruments, and it would als 
appear just and fair to drop a post-card to the coal merchant. 
and suggest that his weighing machine is some very con- 
siderable percentage out, of order against the coal merchant. 
We need not ask W. H. J.“ to furnish us with particulars 
as to the type of plant at his station. We may assume, with 
an easy mind, that both boilers and engines, and generators, 
are each and severally the best of their respective kinds, and 
still the fact remains that the coal consumption is not ole 
that we can reasonably be requested te accept as possible 
with engines whose load is continually varying from 
probably less than one-fourth to about double the mean load. 
If “W. H. J.“ would even send a strip of the recording atr 
meter paper to show that the variation of the load carve! 
different from all other tramway load curves, it would be 
interesting. 

If there is no slip in “ W. H. J's.” calculations, could be 
inform us how he measured the current output and the coal 
over what periods he calculated 1:9 lbs. of coal, and if n 
at least a month's consumption and output were taken 
as the basis of this low coal consumption, how W» 
this found? A full statement of the methods employ 
would not divulge anything that would lead us V 
guess the station, though a load factor of anything we 


50 per cent, narrows down our choice to very narrow limits, 
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indeed, as to which see the table of electrical tramway 
systems in the Tramway and Railway World, and note those 


owning up to 200 cars. 


As the figures have been publicly stated, in contradiction © 


of the figures given in the REVIEW. I understand, from 
actual running stations, the methods of calculation are 
equally enticled to be known. 

Finally, it can scarcely be claimed that with the load 
factor named, the coal consumption of an engine can be less 


than 15 to 20 per cent. more than its consumption at maxi- 


mum economy load. 
W. H. Booth. 


LEGAL. 


THE ELECTROLYTIC PLATING APPARATUS COMPANY, LIMITED, 
v. HENRY HOLLAND & Co. 


In the King's Bench Division of the High Court of Justice on Monday, 
Mr.Justice Ridley ia this case had before him an action by the 
plaiutiffs for an injunction to restrain the defendants, their servants 
and agents, from infringing the plaintiffs’ patent, No. 5,274, of 1596, 


for an improved mixture for silver-plating by electrolysis; damages, 


delivery up of infringing articles, and costs as between solicitor and 
client were also claimed, the latter claim for relief being feunded 
on the fact that in an action by the plaintiffs against Thomas Evans 
and Son, tried in the Walsall District Registry, Mr. Justice Wills 
had certified the validity of the patent. The defence was a denial 


.of infringement, and a plea that the plaintiffs’ pateat had been 


anticipated by the patents of Cornforth, W. R. Lake, Zingsem, 


Richard Heathfield and W. 8. Rawson. 
. Mr. Astbury, K. C., and Mr. Colefax appeared for the plaintiffs ; 


Mr. T. Terrell, K.C., and Mr. A. J. Walter were counsel for the 


defendants. 

Mr. ASTBURY, in opening the case, said that the idea of electro- 
lysis ran through several patents, but the plaintiffs’ patent was one 
for the mode of making the machine in order to get the best results 
from the process. The plaintiffs complained that the defendants 


.had infringed by using a mechanism or apparatus which was the 


same as that described in the plaintiffs’ letters patent. In par- 
ticular, he said, the defendants had manufactured and used at their 
works, known as Salop Works, Highgate Park, Birmingham, an 
apparatus for the electro-deposition of metals, an essential part of 
which consisted in a perforated drum designed to revolve in the 
electrolyte, and having an axis which formed the negative pole, and 
with which the articles to be plated came in contact, either directly 


_or indirectly, and were, thereby, plated, in infringement of the 


claim in the plaintiffs’ patent. 
Mr, SWINBURNE was called on behalf of the plaintiffs. 


On Tuesday Mr. Bousfield, K.C., opened for the defence, and 
called evidence by Mr. Dugald Clerk, Mr. W. 8. Rawson, aud 
others, On Wednesday Mr. Justice Ridley gave judgment for the 
plaintiffs for an injunction, delivery up of the infringing machines, 


an inquiry as to damages, and costs. 


WicHam, RicHARDSON & Co. v. WALKER URBAN DISTBICT 
COUNCIL. 
In the Chancery Division, Mr. Justice Buckley on Monday heard 


this case. 


Mr. AvcusrIN BrBBELL, K. C. (with whom was Mr. Gatey), 
moved for an injunction to restrain the defendant Council from 
cutting, destroying, or injuring the electric mains supplying electric 
motive power to the plaintiffs works. Plaintiffs carried on extensive 


. Ship-building works, and largely used electric power supplied by 


the gas company. These works were intercepted by Fisher Street, 
and part of the premises was in the defendants’ district. Plaintiffs’ 


mains were laid ata depth of 14 ft.. and were carried under Fisher 


Street through a culvert which was the property of the plaintiffs. A 
dispute had arisen between the defendants and the gas company as 
to the right of the latter to supply electric power without their dis- 
trict, and there was also a dispute between plaintiffs and defendants 
as to the right of the former to have this culvert under Fisher 
Street. Plaintiffs had admitted that they were wrong in regard to 
the culvert, which they had filled up. Notwithstanding that there 
was no longer any dispute in regard to it, defendants were pro- 
ceeding to cut up Fisher Street, though there was no sewer within 
30 yards of the point where the defendants had begun cutting. 
There was the evidence of the plaintiffs’ engineer that the excava- 
tions would interfere with the electric mains and seriously affect the 
plaintiffe’ works. 

His LonpsuiP granted an interim injunction as asked over 
Friday (to-day), and gave leave to serve notice of motion for that 


day on the defendants. 


Surrey.—The L. U. T. proposed extensions into rural 
Surrey have been very much modified, and the company will not 
at present proceed with the lines for Esher, Ewell, Cheam, Sutton, 
Carshalton, Beddington, Mitcham, or Croydon., It is, however, 
still proposed to obtain Parliamentary powers for lines from 
Kingston to Kingston Vale, from Malden to Wimbledon, from 
Hampton and Hanwell to Sunbury and Kempton Park, and from 
Hammersmith to Barnes and Mortlake. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING Nov. 6TH, 1900. WIIE zu MG Nov. 5rH, 1901. 


Brisbane  .. be .. Value £68 Adelaide i . Value £70 
Buenos Ayres P Ve s 44 | Alexandria 2» Y . 1059 
" Teleg. mat. 213 " Teleg. mat. 695 
Calcutta  .. Ek is .. 832 | Amsterdam m vs 225 
Cape Town .. .. œ .. 163 | Bomba .. 828 
Colombo . 102 Calcutta « 2,066 
Copenhagen. Teleg. wire s 88 » Teleg. mat. .. T 
Durban ` ii . 166 i Teleg. cable .. 975 


East London E zs .. 235 | Cape Town.. - T 28801 
Teleg. mat. .. %05 Colombó  .. XA SE „ 1381 


uu 
Gibraltar ; 20 | Copenhagen "ET " 271 
Gothenburg. vs 95 vs 19 jì Teleg. wire m 66 
" Teleg. mat. .. 89 | Durban T ia s oe 442 
Hamburg. Teleg. mat... . 800 H Teleg. cable .. . 784 
Hong Kong .. .... 171 East London — 2054 
Liban.. 88 ae aa .. 140 Flushing . es ics e 5 
: Lyttleton .. i3 " 9 44 Fremantle .. kd is vs 10 
Madras. Teleg. mat. -. 100 Hamburg .. a x T 82 
Malta.. ic s as .. 153 Hong Kong. "T" xo EM 59 
Nagasaki .. "e ss is 9 La Piata  .. a vs s 53 
New York .. T A is 92 | Lyttleton .. sx es xs 99 
Ostend aie T ess oa 71 Madras 885 x a vs 88 
Penang. Teleg. mat. .. oa 1,172 Melbourne .. es E . 202 
Perth.. : 1 ss se 352 Moji .. 2s Ks a .. 1,695 
Port Elizabeth  .. $5 .. 655 Nagasaki N Pa a 8 
Port Said. is si ‘A 15 New York .. S" he * 29 
Shanghai sa Ja T 14 Ostend - s» ae 96 8 
Singapore. - vs - 70 Penang e» sa $a - b4 
Stockholm. Teleg. mat. nf 79 | Perth . ss is E aa 84 
Sydney E. | ts ca DTS Port Said " 9 5 55 
Teneriffe. Teleg. cable, &c. .. 416 Singapore .. v "P s 24 
Tokio. Telephones Ms .. 90 Sydney is $a s . 187 
Wellington. a is .. 1,817 


Total ee £7,873 Total os £10,721 


— 


Foreign Goods Transhipped. 


Durban. Elec.goods .. Value £70 


Book Received.—“ Les Applications Practiques des 
Ondes Electrique," by Albert Turpain. Paris: C. Naud, 1902. 
12 francs. 


Brill’s Preston Works.—Our local correspondent says 
that the directors of the J. G. Brill Company, of Philadelphia, have 
selected Preston as the site of their proposed branch works in this 
country, after having inspected various towns in the Midlands and 
North of England. Land has been acquired near the docks, and 
the Corporation will afford the necessary approaches. The works 
will, it is stated, give employment to about 500 men, and turn out 
about 1,000 cars and 4,000 trucks annually. 


Dissolutions and Liquidations.—A meeting of the 
Edwards Electrical Company, Limited, i: to be held at 14, Bedford 
Row, E.C.,on December 21st, to hear an account of the liquida- 
tion from Mr. A. E. Darville, the liquidator. 

The Gateshead Electric and Mechanical Supply Company is 
winding-up voluntarily, with Mr. W. T. Price, 21, Collingwood 
Street, Newcastle, as liquidator. 

Messrs. H. D. & L. Barlow (Barlow Bros. & Co., electrical engi- 
neers, 237, Shaftesbury Avenue, W.C.) have dissolved partnership. 
Mr. H. D. Barlow attends to debts, &c. 

On behalf of a debenture holder, Mr. Druce on Friday applied 
to Mr. Justice Farwell for the appointment of a receiver and 
manager of the Colwyn Bay Electric Light and Power Company, on 
the ground that the security was in danger. There was no opposi- 
tion, and the order asked for was made, the period during which the 
manager should act being restricted to three months. 


Earle's Ship-Building Company.—From the circular 
letter which has just been sent out by the receiver and joint liqui- 
dator, Mr. W. C. Jackson, it appears that there is nothing remaining 
either for creditors or shareholders. In fact, there is not sufficient 
to cover the second mortgage and interest. The works, &c., have 
been bought up by Mr. C. H. Wilson, M.P., for £162,500. 


For Sale.—One each 20 and 9-N.H.P. gas engines, and 
two compound-wound dynamos are offered for sale at Newtown, 
where, the central generating station being now completed, they are 
no longer needed. See ‘Official Notices” to-day. 

Messrs. Percy Huddleston & Co. are, on November 13th, to sell 
some engineering plant by auction at Canvey Island, Essex. See 
our advertisements for details. 


G. E. C. Football Club.— The first eleven of the club are 
this year competing for the Leyton and District League Cup. Their 
ground is at Wadham Lodge, Walthamstow, and any electric firms 
requiring fixtures are asked to kindly apply to Mr. G. Brock, hon. 
secretary, G. E. C. Football Club, 71, Queen Victoria Street, E.C. 


Glasgow Exhibition.—eferring to our description of 
the Schuckert Pavilion in last week's issue, we are informed that 
the starter for the large pump is not fitted with circulating water 
pipes, but is simply placed in an iron tank filled with water, which 
enters at the bottom, and flowa out at the top. Actual experience 
shows that the water cooling arrangement could be entirely omitted, 
as the water does not get warm at all even when the motor is 
started frequently. The motor driving the windlass referred to on 

. 701, is shunt-wound, not series-wound, and has an output of 
T snb at 1,230 revolutions per minute (not 450 revolutions per 
minute); this exhibit is the same as that referred to on p. 703. 
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Oldham v. Waring & Gillow, Limited.—The hearing 
of this remitted action referred to in our issue of October 4th has 
been postponed until 12 o'clock noon on Monday, 11th inst., at 
Westminster County Court. 


Trade Announcements, — In consequence of ‘the 
reconstruction of S. Z. de Ferranti, Limited, the name of the 
company is now Ferranti, Limited, and all communications should 
be thus addressed. 

Mr. L. G. Caunter has resigned his position at Messrs. Veritys, 
Limited, and has joined Mr. Alfred Baxter in partnership at 
5, Macclestield Street, Shaftesbury Avenue, W.C. Messrs. Baxter 
and Caunter are sole agents for the Newton Electrical Works, 
Limited, Taunton, &c. 


Westinghouse Faetory,—We read in the Electrical 
World that a contract has been closed by the London office of the 
Buffalo Forge Company with the British Westinghouse Electric and 
Manufacturing Company, Trafford Park, Manchester, for apparatus 
to be used for heating and ventilating the machiue shop, foundry 
stores, the carpenters’ shap and box factory of the new works. The 
machine shop is 900 ft. long, 420 ft. wide, and 59 ft. high. To heat 
and ventilate this arca, cight steel plate fans, each capable of 
delivering 60,000 cubic feet of air per minute, and driven by a sepa- 
rate induction motor, will be provided. 

Some 400 joiners iu the employ of the British Westinghouse 
Company, Trafford Park, struck work because it had been decided 
to allow only half an hour for dinner, instead of a full hour. The 
alterations, however, provide that, in consequence of it getting dark 
so early in the evenings, they shall leave at 5 o'clock, instead 
of 5.30. 


. / 

What the British Consuls have to Say,—7eleqraphic 
Progress in Angola.—Consul Nightingale, in his report on the trade 
aud commerce of Angola, received at the Foreign Office on October 
‘th last, states that the extension of telegraphic communication 
continues, the line between Loanda aud Santo Antonio do Zaire 
being now opened, and the one to Novo Redondo—to the south of 
Loanda—is now nearly completed. When it is considered that in 
1895 there were but 220 miles of telegraph line in the whole of 
Angola, and that to-day there are 1,530 miles open for traflic, some 
idea may be formed of the attention tbat has been given towards 
bringing the different partsof the province in touch with each other. 
At times communication is interrupted tbrough the falling of the 
wooden posts, jungle fires, lightning, or the ravages of the white 
aut, dry rot, &c., but it is probable that the wooden posts will be 
replaced by iron posta, especially for the line between Loanda and 
the Congo. There is a through rate of service to Europe for the 
principal stations in the province, the number of telegrams sent to 
Europe by this rate during 1900 being 275, or 2,242 words. The 
total number of telegrams dispatched during the year was 27,632, 
or 246,176 words. The gross receipts for the year amounted to 
£2,035, while the expenditure was £4,657, and extra expenditure 
on extension of lines £3,315. Although the expenditure execeds 
the receipts by more than double, Consul Nightingale points out 
that of the telegrams sent 9,414 were on Government service. 


Electric Lighting, Telephones, qc, in Huelva (Spain).—Consul 
Vecqueray, in his report on the trade of the consular district of 
Cadiz for the year 1900, states that the Rio Tinto Pier at Huelva 
has been provided with an installation of electric arc lamps whereby 
night work has been greatly facilitated, and the large depot of the 
Tharsis Company, within about a mile of the pier, has also been 
lighted by electricity. Huelva Town Pier has also been filled with 
arc lamps, and Ayamonte and one or two smaller towns in the 
district have been proviicd witb electric light during the present 
year, the work being done by a Belgian firm, who also found a large 
part of the necessary capital. A concession was granted last year 
for a much-needed public telephone system in the town of Huelva, 
and the service was inaugurated in June this year. In anew scheme 
for the construction of a new wharf in connection with the harbour 
at Huelva, two electric cranes are provided for in each berth, or 
cight in all, each of 24 tons capacity. 


Electrical Industry at Baden.—Consul Ladenburg, reporting on 
the trade and industry in the Grand Duchy of Baden for the year 
1900, remarks that the electrical industry, which a few years ago 
promised to conquer the world, and iu 1899 suffered a decline, 
went back further still in 1900. Orders, he states, might be had, 
but in face of the higher cost of material and the difficulty of 
obtaining capital, electrical plant does not pay, and even for 
illuminating it is complained that municipalities charge too high 
prices. 


Electrical Machinery in the Russian Oil Fields.~Vice-Consul 
Forbes, in his report on the trade of Baku, in the Batoum consular 
district, states that the development ot the oil industry has naturally 
led to a very large demand for machinery, and in meeting this 
demand the British manufacturer has secured the largest share. 
But in the electrical industry the British manufacturer has been 
outstripped by the German. He remarks: “I may safely say that 
no electrical machinery of British manufacture is in use in this dis- 
trict, and several large electrical power stations of an aggregate of 
10,000 H. P. are at present being equipped by German firms. These 
power stations are intended to supply electricity as motive power 
on the oil field as a substitute for steam. The success of these 
projects is as yet problematical, as there are difficulties connected 
with the use of electricity in this field which will be very difficult 
to overcome, and which must be overcome before the success antici- 
pated can be realised." 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—During the past week the demand for elec- 
tricity became so great, that on Thursday and Friday the load was 
close up to the capacity of the works in Cotton Street, and it 
became absolutely neces-ary to take power from Dee Village. The 
electric staff, under Mr. Bell, set themselves to cope with the situa- 
tion; temporary cables were promptly laid, and at five o'clock on 
Monday afternoon the staff were in a position to ask the convener, 
Mr. Kemp, to switch on the first engine at the new works. It had 
been expected that it would not be necessary to take power from 
Dee Village for another week or two, when the other three 
engines now in position would be ready for turning on by the Lord 
Provost. 


Barnstaple.— The T.C. las obtained the sanction of 
the L.G.B. to the borrowing of £21,600 for electric lighting. An 
additional £5,400 for the extension of the system is at present 
refused. 


Bath.—The effects produced by a powerful electric search- 
light used on the occasion of the Mayor's reception in June, have 
led the E.L. Committee to purchase one which anyone will be able 
to hire. The idea, as an additional source of income, even though 
a small one, may be worthy of imitation. 


Blackburn.—aA fierce dispute is still raging in the local 
press as to the respective merits of high and low speed eugines. 
The contest practically lies between the Bellis: and the Yates and 
Thom eugines, and lengthy arguments, wise and otherwise, have 
been adduced on both sides. Both types—of engines, not 
arguments—have their good points, but, no doubt, as usually 
happens, the result will be decided by some consideration quite 
forcign tothe question ofmerit. Unfortunately, a personal element 
has been imported into the discussion, it being alleged that the 
chairman of the Electricity Committee, Mr. W. Thompson, the elec- 
trical engineer, Mr. A. 8. Giles, and one of the consulting engineers, 
Mr. E. M. Lacey, were interested financially in the Belliss Company. 
The chairman sold his shares early in September last, but the engi- 
neers both parted with theirs in 1899 and 1900, and in none of these 
cases was the interest more than 100 preference shares out of 15,000 
authorised. 'The contention tbat these gentlemen are biassed by 
personal interests appears to us to be perfectly absurd, and vre trust 
that it will not be allowed to influence the Council in arriving at a 
just decision. 

The position taken up by one of the local papers on the subject 
may be summed up as follows:—Not only must public officials be 
without shares in companies which deal, or may deal, with their 
municipality, they must never have held shares in such concerns! 
Such a proposition is so preposterous that we fear some weight may 
be attached to it by the readers of the paper concerned, for 
apparently the most absurd statements nowadays are the most 
readily believed. We necd not dwell on the point that no one 
can foresee his future; the adoption of such a principle would be 
fatal to industry. 


Bournemouth.—The T.C. has resolved to apply for an 
order under the Electric Lighting Acts for the parishes of Winton 
and Pokesdown and part of the parishes of Holdenhurst and Bouth- 
bourne. 


Carnarvon.— The T.C. has resolved to apply for a prov. 
order for electric lighting. 


Colwyn Bay.—A L. G. B. inquiry has been held by Mr. 
A. A. G. Malet, in reference to an application by the U.D.C. for 
leave to borrow £85,000, including £8,450 for extensions of the 
electricity works. Mr. Clirehugh, the Council's electrical engineer, 
explained the need of additional plant and mains, and there was no 
opposition. 


Cromer.—The U.D.C. has decided to adopt electric 
lighting, and the Council has accepted an offer made by the 
Edmundson's Electricity Corporation, Limited, namely, that the 
Council should raise a loan, and the Corporation would provide the 
plant, and pay the principal and interest on the money for 14 years. 
'The scheme will cost, approximately, £20,000. Mr. Cozens-Hardy 
is the engineer to the U.D.C. 


Dewsbury.—The T.C. has approved the appointment 
of Mr. R. H. Campion, of Blackburn, as electrical engineer at & 
salary of £300 a year. i 


Dunrobin Castle, —It is reported that the Duke of 
Sutherland intends to put down electric lighting plant for the 
illumination of Dunrobin Castle and other buildings. The old 
mill is to be renovated and made suitable as a generating station. 


East Grinstead.—The D.C. has refused to apply for a 


prov. order. 


Easthampstead.—A large installation of electric light 
and power plant, driven by oil engines, is being laid down by the 
Marquis of Downshire at Easthampstead Park. Messrs. Adams and 
Williams are supervising the work. 


Edinburgh,—The Museum of Science and Art is to be 
lit by electric light at an estimated cost of £4,000. 


Epping.—The U. D.C. bas postponed indefinitely the 
question of applying for electric lighting powers. 
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France.— The Communal Council of the town of Cannes 
has approved of a project for the installation of an important cen- 
tral power station with the object of supplying motive power and 
lighting to the town and suburbs, both for public and private uses. 
The power station will be built at Saint Cézaire. The concession 
has been secured by M. Natanson. 


Garston. — The D. C. has appointed Mr. O. Hanson, of 
Fleetwood, consulting electrical engineer, to report on the tramway 
and electrical works in the township. 


Germany.—The Verein zur Prüfung und Uberwachung 
Electrischer Anlagen is the title of a new association which has 
just been organised in Berlin for the purpose of independently 
testing and supervising electrical installations of all kinds for ita 
members. 

Huddersfield.—The Committee inquiring into various 
complaints about the manner of municipal administration, lately 
considered the circumstances under which Mr. J. A. Stocks—a 
brother of. Alderman Stocks, chairman of the Gas Committee— was 
employed to do various work in connection with the extension of 
the gasworks and the electric lighting works. The report of the 
Committee completely exonerates the parties concerned. 


Italy.— The engineer, Giovanni Corradi, of Genoa, has 
applied to the Sub-prefecture of Domodossola for the concession of 
a catchment of water from the Loana torrent, on the territory of 
Malesco. The catchment would be of a maximum of 100 litres per 
second and an average of 50,and would be employed for the pro- 
duction of motive power for the generation of the electric energy 
necessary for the lighting of the numerous communes in the valley 
of Vigezzo. 


Kanturk.—The residents are strongly in favour of the 
introduction of electric lighting into the town. There is a good 
water-power in the district, and it is proposed to invite a company 
to carry out the work. 


King’s Lynn.—The second steam dynamo has been 
started, completing the extension works. There are now two sets 
of 200 and 120 xw. respectively; the five gas- driven sets, of 200 Kw. 
in all, are to be held in reserve, or sold. 


London.—Ciry.—The Court of Common Council has 
declined the recommendation of the Streets Committee to defer the 
consideration of the City Electric Lighting Company’s letter till 
February, and instead has appointed a special Committee to report 
on the matter forthwith. 

BERMONDSEY.— The Corporation gives notice of application for 
powers for extension of area of supply. 

WaANDSWORTH,—4A lengthy report upon the possibilities of utilis- 
ing the Borough Council's dust destructor at Tooting has been pre- 
pared by Mr. W. P. Adams. The borough has 45,000 tons of refuse 


to dispose of annually. 
IsLIN TON. — Au explosion took place in a manhole on Friday last, 


followed by a fire, which was quickly extinguished. 


Lowestoft.—The T.C. intends to apply for a license to 
supply electricity in Oulton, Oulton Broad, Carlton Colville, Kes- 
singland, Gunton, and Corton. 


Manchester.— One of the new engines at Bloom Strect 
generating station has started working. and the Electricity Depart- 
ment of the Manchester City Council is now dealing with new 
customers in the order of application. 

The E.L Committee intends to apply to the LG. B. for leave to 
borrow £25,000 to cover expenditure during the next three years. 


Mitchelstown,—The ratepayers have passed a resolution 
in favour of electric lighting for the town. 


Nairn.—The T.C., alarmed by a notice to the effect 
that Messrs. Crompton & Co., Limited, intended applying for elec- 
tric lighting powers, has resolved to obtain a prov. order. 


New Barnet.— The East Barnet U. D.C. has instructed 

r. W. P. Adams to report upon the electric lighting of the dis- 
trict. The Council holds a prov. order, and has been approached 
by the North Metropolitan Power Distribution Company, who wish 
to give a supply in bulk," and by companies who desire to estab- 
lish a complete undertaking. | 


New South Wales,—A company has been formed for 
generating electricity at Colo River, New South Wales, and it is 
proposed to supply Sydney and Newcastle, among other places. 


North Berwick.— The T.C. has resolved to apply for a 


prov. electric lighting order. 


Northumberland Coaltield.—It is stated that a power- 
fal syndicate is being formed for the purpose of erecting a power 
station in the heart of the Northumberland coalfield, in order to 
supply the collieries with light and motive power. The Northern 
Counties Electricity Supply Company is applying to Parliament for 

wers to run trams in the same district, and will take electricity 
in bulk for both lighting and traction from the new company. The 
district to be worked by the tram company will extend from tke 
Ashington group of pits down as far as Bebside, Cowpen, and New- 
sham. Tbe new power company will be formed under the title of 
the Northumberland Electric Power Company. 


Paignton.—The D.C. has passed a resolution in favour - 


of srpporting a company which will obtain and cairy out electric 
lig iting and tramway powers in the district. 


Pembroke.—The Naval Estimates for next year, says the 
Naval and Military Record, will probably include a provision for the 
erection of an electrical engine house and storage station at the rear 
of the new electric shop. In pursuance of a decision practically 
arrived at several years ago, provision will also be made for a per- 
mancnt electrical installation to be carried through every depart- 
ment. At present the arrangements are of a temporary character, 
although the machinery in the new pattern shop and the electric 
shop is driven by electric motors. 


Perth.—The E. L. Committee is in negotiation with 


` Messrs, Crompton & Co., Limited, regarding the lighting of the 


town. 


Portsmouth.—Mr. F. H. Tulloch has held a L.G.B. 
inquiry in reference to an application from the T.C. to borrow a 
further sum of £23,000 for the purposes of electric lighting. 


Rhosllanerchrugog. — Considerable inconvenience 18 
being caused by the prolonged dispute as to the price of gas between 
the gas company and the Parish Council, the town being in com- 
plete darkness. The Parish Council has resolved to invite Mr. 
G. R. Peers to give information as to the cost of electric lighting. 


Spain.—A large number of factories at Cordoba, which 
derive their motive power from an electric light and power com- 
pany, have had to shut down, as (says the Financial News), on 
account of the drought in the province, there is no water to drive 
the company’s turbines. 


Stirling.—The T.C. has resolved to borrow £12,000 for 


the electricity supply extension works. 


Swansea.—4A failure of the electrical supply occurred on 
Sunday evening last. It turned out that the mishap was due to 
the carclessness of a workman, who, after testing the mains inthe 
morning, forgot to switch on the battery, which is used for supply 
on Sundays without attendance. 


Swindon.—In view of the decision of the T.C. to lay 
down an installation of electric light, the two local gas companies 
have formulated a scheme for amalgamation, which has received the 
unanimous approval of the shareholders. 


Warrington,—The L. G. B. has authorised the borrowing 
of £15,000 for electric lighting. The E.L. Committee recom- 
mends that application be made to the L.G.B. for sanction to 
borrow £1,000 for the purchase of electric motors. 

Wellingborough.—The Electrical Power Distribution 
Company is going to lend the Council certain machinery temporarily, 
which will save the Council a capital outlay at the beginning of 
about £1,000. 


West Hartlepool.— A L. G. B. inquiry was held by Mr. 
R. H. Bicknell on Tuesday last, on an application made by the Cor- 
poration to borrow £5,610 for purposes of electric lighting. 


Winnipeg.—The first steps have been taken with a 


view to bringing in electric power from a point on the Winnipeg 
River near Whitemouth, about 48 miles from the city.. The 
project is one of immense scope, and will prove of great benefit to 
the city. From 50,000 to 100,000 H.P. is to be dealt with. 


Wood Green.—The D.C. has passed a resolution to 
apply for a prov. order for electric lighting. 

Worcester.—Mr. H. P. Boulnois held an inquiry on 
behalf of the L.G.B. on Tuesday into the City Council's application 


for sanction to a loan of £30,450 for a supplemental generating 
station, buildings, and machinery. There was no opposition. 


ELECTRIC TRACTION NOTES. 


Anglesey.—Mr. Bennett (of Messrs. Bennett & Ward 
Thomas, Manchester) has appeared before the County Council with 
plans of a proposed light railway between Valley and Amlwch, for 
the purpose of obtaining a resolution passed by the Council 
approving of the scheme, so that the promoters might go before the 
Light Railway Commissioners. 


Austria.—4A preliminary concession has been secured by 
the Bohemian Electrical Company, of Prague, in respect of a pro- 
jected light electric railway between Prague and Bad Houschka. 


Belgium.— Several Belgian contemporaries announce 
that the project of an electric railway between Antwerp and 
Brussels has finally been approved of by the Government, and that 
M. Empain's project providing for a terminus in Brussels con- 
tiguous to the future city station of the proposed Metropolitan has 
been adopted in preference to the proposal of having a terminus 
near the Gare du Nord. According to the reports in question, the 
speed stipulated for is 125 to 150 kilometres per hour, and a five- 
minute service without intermediate stop. We have good authority 
forstating that this announcement is a little premature. It is true 
that the Belgian Government has had under consideration for a 
long time past the question of constructing a second railway 
between Antwerp and Brussels in view of the congested state of 
traflic, and the Cabinet is favourably disposed tc the application of 
electricity fur this purpose, but for the transport of passengers only. 
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The question has been up for consideration at several recent 


meetings of the Cabinet, and postponed for decision pending 
further information. 


Belfast. —At the County Antrim Council, in Belfast, 
the Finance Committee reported that a letter had been received 
from the B. E. T. Co. stating that they had been requested to pro- 
mote a Bill in the ensuing Session of Parliament for the electric 
equipment of the Whitewell and Cavehill tramway. 


Birkenhead.—On Friday, at the Birkenhead Police 
Court, a baker was summoned for obstructing and impeding the 
traffic on the line of tramway in Balls Road East, on September 
28th. The case was viewed as a test case. The defendant had 
held the premises at the corner of Woodchurch Road and Balls 
Road East from a time prior to the construction of the tramways. 
When the lines were laid down, a space of 4 ft. 6 in. only was left 
between the kerbstone nearest the defendant's premises and the 
nearest tramway line. A van or wagon standing by thekerbstoneatthat 
point accordingly extends over the line, and may impede the traffic. 
On the day in question one of the defendant’s vans was being loaded, 
and impeded the passage of an electric car for four minutes. For 
the defence it was contended that defendant's premises had been 
there before the tramways, and that if he were required to load and 
unload his vans at the other side of the road, it would involve 
expense and loss of time. Whilst sympathising with the defendant 
the magistrates found that there had been a wilful obstruction, and 
imposed a fine of 10s., including costs. 


Carshalton.—The poll of ratepayers on the tramways 
question was declared last week with the following result: — For 
the introduction of tramways, 317; against, 210—plurality in 
favour, 107. About half the electors polled. Future action will 
be decided at a special meeting of the U.D.C. 


Cheadle and Gatley.—A specially convened meeting 
of the Cheadle and Gatley Urban D.C., held last week, considered 
the report of a deputation relative to the electric tramway service, 
in presence of representatives from the Stockport Corporation. 
After the discussion of preliminaries, the two bodies came to terms. 
These indicated that the Stockport Corporation are to pay the cost 
of construction and to work the trams for 20 years. After that time 
the Corporation agree to pay the District Council 10 per cent. on 
the profits of the route, and at the end of 30 years the permanent 
way to belong to the Cheadle authorities, the Corporation meanwhile 
to keep the whole system in repair. These terms were accepted by 
the Council 


China.—Mr. T. Philip Terry, of Shanghai, who repre- 
sents the interests of a number of American manufacturers of various 
machinery iu the Chinese markets, has recently been on a visit to 
the United States, partly, says the Electrical World, with a view to 
placing some fair-sized contracts for electrical equipment, &c. 


Dublin.— Quite a crop of electric tramway cases came 
before the Recorder of Dublin at the Quarter Sessions just held. 
Three actions were taken by three different men agaiust the Dublin 
United Traraway Company for injuries alleged to be caused by the 
centre standards of the company's system. The main points of the 
evidence in each case were the same, and went to show that the 
plaintiffs at the time they received the injuries complained of were 
outside passengers on the company's cars, the wire protection on 
some being sworn to be 4 ft 6 in. and on others 1 ft. less. The 
standards, which in Mount Street where the accidents occurred, 
are in the centre of the street, were in each case the cause of the 
injuries, while plaintiffs were slightly leauing over the side of the 
car. The conductors of the cars were cognisant of the fact that 
there were no seats on the top for the plaintiffs, and accepted the 
fares from them while they were standing. Counsel for plaintiffs 
submitted that these standards were a source of positive danger, 
while, on the part of the tramway company, it was held that no 
accident could occur except through gross negligence. The Recorder 
said that, in view of there being three accidents, the question became 
a very serious one, and he must take time to consider his decision. 

Master Pigot and a jury of six sat last Friday in the Ma-ter's 
-Office, Four Courts, Dublin, to assess damages in the claim of 
Patrick Dowling against the Dublin and Lucan Tramway Company. 
On August 7th, while travelling on one of the defendants cars, he 
received a blow on the head from the car trolley, from which he 
had not yet recovered. The jury awarded the plaintiff £80. 


France,— An important system of electric tramways is 
projected in the Department of Puy-de-Dóme. The scheme, which 
aims at tbe utilisation of numerous waterfalls in the district, has 
just been presented to the General Council ofthe Department. The 
total length of the proposed system is 176 kilometres. These lines 
will be of one metre gauge. It is proposed to carry both goods aud 

assengers, the rate for the latter being, 1st class 10 centimes per 
Blons and 2nd class 7:5 centimes. The concession both for the 
waterfalls and tramways would be for a term of 75 years, and em- 
. braces no less than 23 waterfalls. 
. The Municipal Council of Angouléme has decided to subsidise, to 
the extent of 50,000 francs, a new system of tramways to be con- 
structed in the town. 


.Malifax.—The Corporation are promoting a Parlia- 
mentary Bill, a clause in which empowers the Corporation to convey 
wagons, goods, &c., to and from the railway stations over their tram- 
way system. The Corporation have during the past week been 
questioned by the Postal authorities as to the conveyance of postal 
mail wagons over their system. 


Iikeston.—A formal commencement to prepare for fix- 
ing the electric tram rails was made on Mondey morning at Hallam 
Fields, the south end of the service. a s 


London.—The Light Railway Commissioners «sat at 
Tottenham last weck to hear the application of the B.E.T. Co. for 
an order under the Light Railways Act, authorising the company 
to make and use certain light railways in the counties of Middlesex 
and Essex. A number of the lines origiually proposed were 
abandoned, owing to the opposition of local authorities, and the 
remaining seven lines affected Tottenham aud Walthamstow, the 
total length being 44 miles. The scheme was opposed by Mr. 
Hutchinson for the Urban District Council of Walthamstow, who 
desired to undertake for themselves the construction of light railways 
in their district. Lord Jersey announced that the Commissioners 
had decided not to allow the scheme to procced so far ag regarded 
the Walthamstow portion, and the promoters thereupon elected to 
drop the remainder of their scheme. 


Luton.—There is a scheme on foot for an electric line 
between Luton and Duastable. The syndicate which is dealing 
with the matter has been approached to induce it to go as far as 
Leighton Buzzard. 


Manchester.—We read in a Yorkshire paper that the 
first meeting to consider a proposed scheme for a Manchester 
suburban light electric railway was held at Manchester on 29th ult., 
Mr. C. H. Berry, engineer, of Manchester, presiding. The districts 
to be served by the first section of proposed railways are the 
southern and south-eastern suburbs of Manchester, from Sale to 
Stalybridge, a distance of 26 miles. It is proposed to lay a single 
line with the overhead trolley system of traction. A committee 
was formed, with instructions to proceed with registration of the 
eyndicate and the obtaining of the necessary order. It is hoped by 
the promoters to commence work in about 12 months, and to have 
the whole line completed in about two years. The proposed capital 
of the construction company is £300,000. 


Middlesex.—The Light Railway Commissioners (the 
Earl of Jersey, Colonel Boughey, R.E., and Mr. H. A. Steward) held 
an inquiry into the light railway schemes affecting the districts of 
Friern Barnet, Hendon and Finchley, promoted by the Middlesex 
County Council, at East Finchley, on Thursday, October 30th. 
After a protracted sitting, the inquiry was adjourned until Tuesday 
last at the Guildhall, Westminster, and the result was that the 
Commissioners granted the order in so far as regards the small 
portion in Friern Barnet, along the Revent's Park Road to the 
county boundary, and from The Castle, Childs Hill, along Crickle- 
wood Lane to the Edgware Road, where the Council already hold a 
provisional order, the latter authorising a light railway from The 
Crown, at Cricklewood, to Edgware. 


Mountain Ash,—At a meeting of the U.D.C. on 
Tuesday it was decided to apply to the Board of Trade for an ordet 
authorising the Council] to construct electric tramways and to 
appoint a committee to deal with the matter. 


Newcastle-on-Tyne.— The City Council on October 
29th discussed the question of proposed tramway extensions. The 
committee having charge of the electrical tramways which, it may 
be stated, are not yet running, proposed three notable extensions 
to Benwell, to Seaton Burn, and to Wallsend, as well as some minor 


extensions, which will have the effect of making some of the routes . 


into circular ones. —Mr. Cail moved the adoption of the report, and 
said that it was time for them to be moving, for it was rumoured 
that another company were proposing to run trams from Blyth 
through Seaton Burn to the city boundary. He pointed out that 
the races that were held at Gosforth Park would bring a very con- 
siderable traffic to their trams if constructed, and they would alse 
tap the villages of Weetslade, Dinnington, and Seaton Burn.— 
Alderman Richardson characterised the proposal as ove of the 
maddest he had heard of. The Corporation had borrowed £500,000 
already for the trams, and in 18 months they would need a quarter 
of a million more.—Alderman Baxter Ellis said the seven days’ 
racing at Gosforth would be sufficient to recoup them both for in- 
terest and capital.—Sir William Stephenson also opposed the 
scheme as being foolish to run into so much debt. In the last 60 
years they had increased their debt by 300 per cent. When they 
borrowed the original £400,000 they were told that it would be 
sufficient for the tramways, but he thought it would be at least 
double that amount.—Mr. Cail said the £400,000 borrowed was for 
the track only. The directors of the Gosforth Park were prepared 
to negotiate with them, and give them something towards ‘he trams. 
Several speakers spoke of the value of the trams in opening up the 
country and lesscning the congestion of the town.—The motion fer 
the adoption of the committee’s report was then put and carried 
by 28 votes to 9. The Bill was then formally approved and carried, 
an attempt to prevent the Corporation from starting any new work 
outside the city limits before they had completed that in the original 
Bill being defeated. ur 


Singapore.—The Municipal Commissioners have passed 
a resolution signifiping that they are willing to agree to a conces- 
sion for constructing and running electric trams in Singapore, on 
condition that they be given the right of re-entry within 10 years 
in payment of the then actual value and a percentage (1/4) as com- 
pensation, and that the right of constructing tramways on roads not 
used by the company and of crossing the company's lines at any 
point be reserved to them and subject to the details of the scheme 
being approved by them. 


(Continued on page 769.) 
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Some Fittings, Appliances, and Novelties 
for the Current Lighting Season. 


THE electric lighting season is now in full swing. The electrical contractor is in the thick of his wiring work, hurrying 
forward the completion of house installations all over the country, so that the public may, at the earliest possible moment, 


dispense with other illuminants, and switch on the electric light. 


The station engineer is gathering up available resources, 


preparing for all he is worth to meet the heavy demand for energy which is bound to arise during the next few months. The 
manufacturer of, and the trader in, electric lighting fittings, switches, and the thousand and one appliances and accessories 
required in connection therewith have stocked their showrooms and their stores with the latest designs and novelties, and are 


doing a pretty brisk business. 


We have thought that in view of these facts electrical engineers would like to have brought 


before their notice some of the leading lines which manufacturers are now placing on the market. 


— — —— ———— —— 
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Siemens's Solid System of Main Laying. 


Messrs. SIEMENS Bros. & Co.’s solid system of laying underground 
electric light and power mains, which we illustrate, is a method of 
laying mains in troughs which are afterwards filled with compound. 
The pictures show two stages of the installation of the system and 
the type of trough. 

The troughs are made of hard salt-glazed stoneware, in lengths of 
about 2 ft. The ends fit together, in somewhat the same way as 
a spigot and socket joint, thus affording resistance to lateral displace- 
ment. A special feature is that the spigot piece is made to form a 
bridge for the cable. Several bridge pieces of wood or other material 
are thus avoided. The covers of the troughs are made of strong hard 
stoneware slabs, and are thickened to project into the troughs so as 
to avoid any liability to displacement during the filling in of the 
trenches. No cement or other jointing material is required. True 
alignment is obtained, and tbe surface finish of the troughs is such 
a8 to safeguard against damage to the cable by sharp edges. The 
standard sizes of trough carry one main only, but the troughs can be 
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TRovauHs READY TO RECEIVE 
IN AND COVEBING. 


CABLES. 


made to accommodate any reasonable number. Where a number of 
mains are laid side by side, and separate troughs employed for each, 
it is claimed that the Siemens trougbs will occupy much less ground 
space than any type with external jointing pieces, as the absence of 
such expanded portions or projections allows of adjacent troughs 
being laid closely side by side, and a saving in trenchwork is thus 
secured. This applies to a run of troughs from which no branch 
connections would be made ; but in the event of a distributor being 
run in the same trench as other mains, it would, of course, be so 
spaced that the service joint-box could be inserted at any point. 

For through joints in the mains a type of junction should be 
employed which does not involve any alteration in the size or type 
of trough, as it is an advantage to have as few patterns as possible. 
The Siemens patent non-hygroscopic joint is claimed to meet this 
Tequirement, and to do away with the necessity of making joints in 
the lead, thus effecting a saving of time. In this joint the con- 
ductor ends are sweated with special soft solder into a brass tube, 
and insulated with layers of patent non-hygroscopic tape, which is 


extended over both ends of the lead casing. A lead tube pre- 
viously slipped over the cable is drawn over the joint, and its ends 
then clamped and bound down with wires on the non-hygroscopic 
tape, which acts as an elastic packing and ensures a perfectly water- 
tight joint. 

For consumers' connections a stoneware box is supplied, similar 
in all respects to the main run of troughing, with a T branch for 
the service line and a stoneware lid to cover the whole. It can be 
readily substituted for a length of the trough, and is completely 
filled with the same compound that is used for the mains. The 
joint in the main is made with the patent non-hygroscopic material 
previously described. Where the service connection has to cross a 
line of troughs laid alongside the distributor, it is advisable to 
employ a special cast-iron jointing box. | 
. Where disconnecting boxes are desirable the troughs are fiuished 
off in a brick pit with a cast-iron manhole cover. A water-tight 
cast-iron box, with the neccessary internal fuses and fittings for 
effecting any required disconnection or combination of mains for 
testing or other purposes, is placed inside the pit, and the mains are 
led into this box. It is filled with a special insulating compound 
when all connections have been made, only the disconnecting links 
or fuses being above the level of the compound. 

We may briefly add a note of the advantages which are claimed 
by the manufacturers of this system :—Perfectly water-tight mains; 
protection from mechanical or chemical injury; prevention of gas 
accumulation ; separate mains are readily accessible. Its essential 
features may be summarised thus: — Strong trough of imperish- 
able material; practical immunity from any lateral movement is 


TROUGHS FOR SigMENS's SYSTEM OF MAIN-LAYING. 


secured; the cover so fits the trough, that displacement is pre- 
vanted; the filling-in compound sets quickly, and is acid proof; 
mains can be easily jointed, and have a waterproof covering; and 
consumers’ services can be readily connected. 


The “ Traveller? Light Fitting. 


IN our illustration on the next page we show a new system of lighting, 
introduced by Mr. H. O. FARRELL, 106, Princess Street, Manchester, 
intended for places where it is necessary from time to time to change 
the position of the lamp. It hardly needs pointing out that such an 
arrangement will in some cases, especially where lights are required 
for a few moments at a time at different points in a warehouse or 
shop, save the cost of installing several other lamps, and also keep 
the account for energy and lamp renewals low. For Farrell's patent 
"Traveller" light, as it is called, it is claimed that it is simple, 
inexpensive, and durable. It is especially recommended for 
such places as goods sheds on docks and railways, libraries, works' 
stores, and premises of a like character. The outfit essentially con- 
sists of two brackets with grooved pulleys, which are fixed to the 
ceiling or wall at a suitable distance apart, and a running block. 
The flexible insulated wire is led from a ceiling rose in the usual 
way, and is connected to a draw cord. The wire and the draw cord 
are passed round the pulleys and block in such a mauner that tlic 
pendant light can be drawn along by the hand to any position 
between the two brackets, while the wire and the cord are always 
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kept taut and out of the way. The pulleys are not rigidly fixed to 
the brackets, but are connected to them by ball joints, so that if the 
cord is pulled toward one side in moving the light the pulleys swing 
into line with it, and there is said to be no danger of it running off 
them. Means of adjustment are provided for stretching the cord 
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THE "TRAVELLER " LIGHT FITTING. 


taut should it become slack with use. It is claimed as an advan- 
tage that there are no springs, ratchets, or any delicate mechanism 
of any kind likely to get out of order. The apparatus is supplied 
with a movement, or run, of any length up to 50 ft, but where 
necessary longer runs can be arranged for. 


Union Arc Lamps. 


In order to meet conditions where only one lamp is required on 100 
to 115-volt circuits, or two lamps on 200 to 230-volt circuits, and at: 
the same time secure good lighting economy and low first cost, a new 
pattern shunt lamp (the F.U.W. pattern) has been constructed, and 
is already in extensive use. The striking and feed are controlled 
solely by shunt coils, so that the ampere capacity of the lamps can 
be varied without affecting the regular burning, even after they are 
installed. Each coil has fitted to it the K. and M. patent heat com- 


Union ABC Lamp. 


pensator, which enables lamps to starl, and continue to work with 
the same (and therefore correct) arc or terminal voltage. The 
lighting economy, and consequently the economy of current con- 
sumption, is claimed to be, as compared with an enclosed lamp of 
any type burning on the same circuit, om 30 per cent. to 40 per 
cent. The outfit of the lamp illustrated is specially designed for 
interiors of shops and similar spaces of moderate height, in which 
it gives an even distribution of illumination. Many other standard 
features are made to suit other requirements. The feature of this 
lamp, common to all other K. and M. lamps, is that all the current- 
carrying parts are insulated either by mica or by glass beads. The 
body of the lamp, including slide rods and gear, does not form part 
of the circuit, and is insulated from it also there are no rubbing 
or moving contacts. All the parts of the lamp are made on the 
factory system, and are therefore of standard sizes, and inter- 
changeable. 

The sole selling agents for the United Kingdom and the Colonies 


are the UNION ELECTRIC Company, LIMITED, of 151, Queen Victoria 
Street, E.C. 


Electrical Illuminations. 


An ingenious device for electrical illuminations is being 
introduced by Messrs. Fark, STADELMANN & Co., LTD., of 83, 85, 
and 87, Farringdon Road, E. C. The “Cremorne system, as it is 
called, will be readily understood from the following figure, which 
shows lamps 1n two different positions. The conductors, it will be 
seen, are stout galvanized iron or copper wires, held in porcelain in- 
sulators at intervals of about 18 in.; the insulators are usually screwed 
on wooden battens, about 2 x $ in, which are cut to suit the 


pattern desired, or the shape of the building to be illuminated, and 


the wires are placed in position afterwards. The lamps are iken 


clipped on by means of their special spring terminala, as close 
together as may be desired. The battens can be stocked ready 
fitted in suitable lengths, and cau be used to form large letters, 
lines, and patterns of every description. The syatem is in the 
highest degree weather-proof, owing to the absence of all organic 
matter from the neighbourhood of the conductors. The labour cost 


ELECTRICAL ILLUMINATIONS, 


of installation is, of course, extremely small; the materials are also 
inexpensive, and can be used repeatedly, and the rapidity with 
which work can be carried out on this system is a very strong point 
in its favour. The system was used at the Paris Exhibition in 


1900, over 80,000 lamps being in constant use with successful 
results. 


American Electrical Novelties. 


Ix their new list of “Ever Ready portable electric lamps, the 
AMERICAN ELECTRICAL NOVELTIES AND MANUFACTURING COMPANY, 
102, Charing Cross Road, W.C., show a number of things in the way 
of novelties. The “Ever Ready” dry battery is employed for 
these. We illustrate two of the special lines. One is à compact 
pocket lighting set for dentists. The lamp is held at the forebead 
of the operator by means of a strap, so that both hands are free. 
The latest design of lamp bulb is slightly different from the illus- 
tration; the new fitting is of glass all the way up instead of having 
the holder arrangement as shown. This has been adopted for sani- 
tary reasons. At the end of the bulb there is a convex lens, and an 
excellent light is stated to be obtained. The sets are made in two 
sizes, 114 for 4 volt, and 11» for 53 volts. 

The “Ever Ready” electric interior searchlight is expressly 
made for the purpose of examining interiors where the light from 
an ordinary lamp would not penetrate. For lighting up the interior 


ELECTRIC INTERIOR SHARCHLIGHT. 


of a barrel, or exploring the dark recesses of complicated machinery 
it is especially suited. The rod is of highly polished nickel, and the 
bulb is securely protected by a guard so that it can be poked into 
out-of-the-way corners without injury to itself, or danger of fire. 


PoRTABLE DENTAL LIGHT. 


The lamp is lit by preasing the ring upon the band as shown. There 
is a cap at the lower end which screws off to admit of the dry 
battery being replaced when required. 
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The Jandus Are Lamp. 


TRE principal features claimed for the Jandus continuous current 
lamp are: — The maximum possible burning hours, high arc voltage, 
simple direct-acting mechanism, complete enclosure in iron, entire 
absence of smoke, wheels, clockwork or flexible cords. It is said to 
be the only arc Jamp incorporating these features, and the only 
lamp that can be trimmed without lowering the outer globe. 


——.—. 


Fid. 1. N - 


In order to embody the qualities mentioned above in one lamp, & 
radical departure from existing types was necessary, and an inspec- 
tion of the general appearance and details of construction will show 
a bold handling of the problem. Only one form of construction 
eatisfied all requirements, and that was to bave the mecbanism 
concentric with the central stem. 

The customary carbon rod bas been dispensed with, and a loose 
sheath or detachable holder substituted. Both the holder and 
carbon feed through the clutch mechanism, consisting of three 
radially disposed rings, which at once centre and clutch the positive 
electrode. 

The evenness of the feed is remarkable, even when new, but the 
great advantage lies in the smoothness of feeding when the parts 
are dirty, no difference being noticed under conditions that would 
totally jam any type of gearing. 

The important feature of the lamp is the double enclosure of the 
arc. The outer globe is airtight at all points except at the bottom, 
where a hand-hole is provided large enough to permit of cleaning 
the globe and trimming the lamp. This hand-hole is closed by a 
detachable pan allowing free egress, but limited ingress, to air. The 
lamp may be trimmed and the globe cleaned through this opening 
without disturbing any airtight joints. 

The upper opening of this globe is secured to the negative carbon 
frame, and is made airtight by asbestos gaskets, the globe and 
frame combination screwing on to the body of the Jamp. The 
negative frame and inner globe-carrier are nickel-plated, giving a 
pleasing finish and preventing rust. 

Within this outer globe, and immediately surrounding the arc, is 
a small globe into which the carbons are fed. The inner globe acts 
as a high temperature chamber, while the outer globe provides a 
storage space for the products of the combustion which takes place 
in the inner globe. On the formation of an arc, the air enclosed 
within the small globe is heated and rarified, the surplus air 
escaping into the outer globe and displacing a corresponding 


amount of cold air, which finds vent through the valve at the 
bottom. The oxygen in the small globe is soon consumed by com- 
bustion to carbon monoxide, and this, with the chemically inert 
nitrogen, accumulates in the large globe and surrounds the inner 


arc-enclosing chamber, preventing the access of air to the 
carbon points. This accumulation of warm inert gases 
in the upper portion of the outer globe, forms a reservoir 
from which the inner globe may draw in gas when necessary. 
as, owing to the slight variations of pressure in nearly all electrical 
circuits, small variations in the temperature of the inner globe, and 
consequently in the density of the gases, are continually occurring. 


The inner globe and covering cap are specially shaped in order 


that the fine dust produced by the carbons may be deposited upon 


the cap, so that the discolouration of the globe, even with inferior 
carbons, is greatly diminished. 

By this method of enclosure, half-inch carbons taking four 
amperes at 100 volts will burn about 200 hours, without retrimming 
and without material discolouration of the small globe. 

The lower part of the negative frame is in the shape of a ring, 
large enough to admit a spider-shaped casting, the arms of which 
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register with slots in the ring; the casting, when turned to the 
right, locks the negative carbon holder within the negative frame, 
and brings the lower carbon holder into electrical connection 
with the negative terminal. A porcelain handle is fitted on the 
lower carbon holder, upon which aspring device is mounted to hold 
the pan yieldingly against the lower flared opening of the globe. 

The method of trimming may be seen from fig. 1, which also 
shows the general appearance of the continuous current lamp. 

A longitudinal hole in the lower carbon holder admits the 
negative carbon. A metal cap through which the positive carbon 
passes freely is placed over the top of the small globe, and acts as a 
si when the carbons have been consumed to a predetermined 
point. 

An artistic and handsome finish is given to the lamp by the case, 
which is made from thick relieved brass or copper, well nickelled 
for indoor use, or japanned for outside and exposed positions. 

The mechanism contains one moving part only, i.e., the armature, 
to which the dash is attached. The armature has a dead weight of 
nearly 4 lbs, and the diameter of the dashpot is 33 in. These 
details are both unique, and the great weight of the armature, with 


Fia. 4. 


the large dashpot, forms a controlling arrangement not liable to 
derangement by dirt or dust, and very powerful and certain in 
action. 

The current is fed to the upper carbon by patent gravity brush 
rings, giving a smooth and frictionless contact and avoiding the use 
of flexible cords. 

The lamps for working in series are provided with a shunt coil of 
exceedingly high resistance, 600 w. The series coil is, in addition, 
provided with a series of loops for adjusting the lamps, thus forming 
a positive connection that cannot possibly get out of order and 
avoiding the use of spiral springs or light counter-weights. 

The general arrangement of the continuous current lamp is shown 
in fig. 2, while fig. 3 shows a sectional view, from which it will be 
seen that the whole of the mechanism is enclosed, completely air- 
tight, by a machined iron casing. 

The whole of the work is turned to gauges, rendering the parts 
perfectly interchangeable. Spare parts can thus be kept in stock 
that will fit any lamp. 

The resistances which are used with these lamps are the outcome 
of a lengthened experience, and are sufficiently large to bear a heavy 
overload, while they give a high insulation resistance under all 
conditions. They are completely enclosed in metal casings to 
render them fireproof, and are made to insurance companies’ re- 
quirements. 

The power circuit lamp is shown by figs. 4 and 5. This 
lamp contains the same carbon feeding mechanism as the 
standard continuous current lamp, and has in addition an automatic 
cut-out, which in case of the extinction of the lamp, cuts the lamp 
out of circuit, and throws in the substitutional re-istance seen in 
the top of the lamp casing. 

This lamp has the Jandus patent swivel suspension, enabling the 
leads to be carried through piping. This suspension is in use on 
circuits having pressures up to 3,000 volts. 

It should be noticed that the cut-out is distinct from the rest of 
the mechanism of the lamp, and is energised by its own solenoid. 
Many so-called cut-outs operate only by the mechanism of the 
lamp, and should this jam through dirt or any cause, the cut-out 
would be inoperative. 

The standard lamps are largely used for street lighting and other 
installations, burning in series on 500 or 1,000 volts, a special 
automatic cut-out and containing box being cused. This, 


like all the Jandus cut-outs, is perfectly automatic, re-setting itself 
when the circuit is switched off, and avoiding possible mishaps due 
to the carelessness of the lamp trimmer. 

Another form of automatic cut-out is in use where incan- 
descent lamps are on during part of the lighting hours. This, 
on the failure of the arc, automatically cuts out the arc lamp and 
throws an equivalent substitutional resistance into the arc lamp 
circuit, lighting up the incandescent lamps on the post at which 
the lamp has failed. 

Other forms are also made for automatically switching out or in 
incandescent or arc lamps, and the company stuck a standard series 
of panels in slate or marble for use in lamp-posts or similar situa- 
tions, and a series of switch-boxes for use in railway stations, 
ironworks, foundries, dockyards, «c. 

A cheaper form of lamp is the Commercial type. The 
mechanism in this is identical and interchangeable with that of the 
„Standard“ lamp, the difference being that the lamp is designed 
for those requiring a cheap lamp that can compete with the foreign- 
made lamps sometimes offered for sale. 

The case is less crnamental in appearance than the ''Standard " 
lamp, aud the trimming arrangements are reduced to à maximum of 
simplicity. To trim the lamp, the outer globe is released from a 
bayonet catch, and two turns of the frame holding the inner globe 
allow the inner globe and carbons to be lifted out, cleaned and 
replaced. l 

The Jandus alternating lamp has several unique features. It 
embodies the trimming device of the standard continuous current 
lamp, enabling it to be trimmed without removing the outer globe. 

The whole of the mechanism is enclosed in a dust-proof metal 
casing, and this lamp, by special arrangements, is rendered absolutely 
noiscless. The burning life is from 80 to 90 hours with one pair of 
carbons. Interchangeability of parts is, as usual, a strong feature. 


Fia. 5. 


An important feature in this design is that absolutely the same 
lamp, without any adjustment, will burn on any frequency from 40 
to 120 periods per second, and upon any voltage from 60 to 2,000 
volts, the necessary adjustments being entirely effected in a line of 
standard interchangeable transformera and choking coils. 

Any lamp will burn in series, multiple series, or parallel, with 
any other lamp without special adjustment. 

The main features of the mechanism consist of two solenoids 
energising & laminated iron core. This, by means of accurate 
pulleys, lifts a clutch identical with that of the standard continuous 
current lamp. 

Transformers and chokers are kept in stock enabling the lamps 
to burn singly direct off the transformer, transforming from 1,000 
or 2,000 volts to alamp voltage of 80 volts, or parallel choking coils 
regulating the voltage of the lamps, any number in series, up to 
25, or 2,000 volts. The lamp current with this latter arrangement 
is 7 amperes, the total amount flowing through transformer and 
Jamp being 8 amperes. 

Should the circuit of the lamp be broken, the voltage across the 
transformer rises to 100 volts. Half the lamps may, therefore, be 
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cut out of circuit without affecting the steady burning of the 
remainder, or, on au emergency, two thirds may be cut out, the 
remaining third still burning fairly well. 

Marble panels are kept in stock on which the necessary fuses, 
transformers and switches are mounted for placing in lamp-post 
bases or similar situations in street lighting or dockyard work. The 
lamps being interchangeable, in order to make periodical cleanings 
or overhaulings of the lamps, it is only necessary to remove the 
lamp from its suspension and substitute a spare lamp, the apparatus 
in the lamp-post base operating the new lamp equally well with the 
old, and avoiding any necessity for re-adjustment. 


The Edison Incandescent Lamp. 


In their latest trade circular, the British THomson-Hovuston 
Company, LiwrTED (Rugby), bring before the notice of firms 
engaged in the electric lighting business the merits of the Edison 
incandescent lamps. The many complex processes through which 
so apparently simple a device bas to pass are referred to, and the 

necessity for experience and syste- 
matic inspection and testing is em- 
phasised. The Edison lamps are 
stated to undergo 50 constructive 
operations and 40 separate tests 
before being handed over to the 
purchaser. It is stated that correct 
and uniform rating in c.P. by accu- 
rate standard has always been one 
of the great features of this make 
of lamp. Among the newest pro- 
cesses employed for improving the 
quality 1s the method of cbemical 
exhaustion. This is claimed to over- 
come many of the difficulties in the 
exhaustion of high c.P. lamps, to 
reduce blackening and maintain 
the c. P., and materially improve the 
quality of the average lamp. The 
annual production of the Edison 
lamp at present is over 15,000,000. 
Figures are quoted proving what is 
pretty well known to the electrical 
engineer, but not often enough acted up to by the consumer— 
however anxious he may be to keep his current account low—viz., 
that there is no economy in continuing lamps in use after 600 hours. 
To scrap them after they commence to become dim is the right 
thing. Long life ought not to be the sole concern when selecting an 
incandescent lamp. The latest designs of low and high voltage 
types are described in the pamphlet before us. For tramway and 
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IG. 2.— ARTISTIC COLUMN EFFECT. 


railway lighting, lamps with junanchored filaments, while enabling 
the shock and vibration to be withstood, have such short stiff 
filaments that the lighting capacity is limited; if the filament be 
anchored to the inside of the bulb, the filament may be held too 
rigidly and the shock be disastrous to it. The Edison lamp employs 
a metal anchor which is firmly connected to the stem or inside part 


of the lamp, the filament being so held as to check vibration and 
keep it within proper limits, rather than to entirely prevent it. 
The whole filament vibrates together, and the danger of the branches 
interlocking and short-circuiting is claimed to be practically non- 
existent. The traction lamps are made for 500, 550 and 600-volt 
circuits. Accompanying these notes will be seen some specimens 
of artistic arrangement of Edison lamps for illumination purposes. 


Steel Conduits. 


TRE SIMPLEX STEEL Conpuit Company, LIMITED, of London 
(20, Bucklersbury), have issued this month some supplementary 
trade sheets in connection with their 1901 price lists. Some par- 


Fic. 2.—SIMPLEX CEILINd ROSE. 


Fig. 3.—SIMPLEX T Connection Box. 


ticulars are given of several rather important additions and im- 
provements to the system. Fig. 1 shows the Simplex turalswitch 
box (in plan: without cover), which (an be adv: ntageously employed 
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in conjunction with the Simplex ceiling rose. The latter is shown 
in fig. 2. It has solid terminal pieces, cut from special section 
brass, and recessed porcelain backs, suitable for “ looping-in” 


wiring for three-ampere circuits. Fig. 3 shows the company's T-con- 
nection box. 


Pendant Fittings. 


SoME neat and artistic pendant fittings have recently been put on 
the market by Messrs. W. M'dkOcH & Co., Lro., of 108, Argyle 
Street, Glasgow. One of our figures shows a wrought-metal and 
glass hall lantern suspended by a chain; another illustrates a double 
pendant with counter-balance weight, the two lamps being kept 


DovBLE PENDANT. 


HALL LANTERN. 


apart by an elegant distance piece of art metal work. A large 
variety of similar fittings and of general electrical accessories were 
on view at the Glasgow Exhibition, all made at the company's 
works in Birmingham and London. 


A New Electric Gas Lighter. 


Messrs. NEHMER Bros., of 2224, City Road, London, E.C., have 
recently patented a gas lighter called the Sparkler,” which, we think, 
to judge by its simplicity, will be a boon to the general public, and 
especially to warehouse and factory owners. Portable electric gas 
lighters have been in existence for some 30 years, but many of them 
have required constantly recharging and repairing. In order to avoid 
these difficult and costly repairs, Messrs. Nehmer Bros. have not 
only done away with the complicated pusher, speed wheel, and 
ratchet mechanism, but also with the tin and copper foil connec- 
tions. In addition, they have altered the arrangements of the 
static system, and discarded the neutralising bridge. This new 
departure from the usual type of influence machines has the advan- 
tage that a very brief rotation of the inner cylinder generates enough 
sparks to light the gas. The friction is almost nil, and in conse- 
quence of this the lifetime of the apparatus is considerably 
increased. 

When taken to pieces, the new lighter consists really only of four 
parts, viz, the handle or body, the inner cylinder, the outer 
cylinder (in section), and the cap with its spire. 

The body consists of a handle, to which a friction wheel is 
fastened; there is a long steel rod right through its centre, which 
forms the spindle, and serves as support for the other three parts. 

The inner or rotating cylinder is made of vulcanite. Length- 
wise to its inner surface are fastened eight strips of tinfoil, with 
fine metal wire brushes attached to the end of each. The axle of 
tnis cylinder is a brass tube, with a shaft cushion at each end; this 
fits on the spindle, and is set into rotation by the friction wheel. 

The outer is a larger stationary vulcanite cylinder, which fits over 
the other one. To its inner surface are fastened two field plates, 
provided with two wire extensions, against which the brushes strike 
in rotation, and so replenish the charges on the field plates. The 
remaining part is a vulcanite cap, which fits on the outer cylinder, 


and is screwed down by a nut. It supports the spire on one side, 
and has fastened to the other side two solid metal blocks, which are 
connected with the sparking points, and fixed in a diametrical posi- 
tion in such a way, that the brushes strike them in rotation, and 
convey the electricity to the top of the spire. 

We do not see how this gas lighter can in any way fail to con- 
tinually work properly, as the charge is generated by the person 
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NEW ELECTRIC Gas LIGHTER. 


using the lighter without any intervening mechanism. All the 
connections are such as to last almost for ever, and wire brushes of 
the kind described have stood the test for many years. 

We must congratulate Messrs. Nehmer Bros. upon the ingenuity 
and skill with which they have constructed their “ Sparkler,” and 


Me hope that they will reap the benefit of their invention in the 
uture. 


The “Turret? Multiple Distributor. 


WE have before us a sample of the “Turret” multiple distributor, 
which is shown in our two illustrations, and is being sold by 
Mz. A. P. LUNDBERG, Liverpool Road, Islington, N. This has been 
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“ToRRET” DISTRIBUTOR FOR DimiNG TABLE. 


designed to form a compact, simple and neat distributing centre, for 
use where several circuits have to be taken off for various purposes, 
and will be found useful for dining table lighting, showrooms, shop 
window lighting, &c., enabling the whole apparatus to be easily 


ORDINARY "ToRRET" DISTRIBUTOR. 


removable if necessary, or re-arranged to suit requirements. The 
base is of porcelain, the arrangement of metal contact tubes 
radiating from its centre as shown in the illustration; the two 
groups are well separated from each other by porcelain. The 
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maximum number of ways which can be arranged is six. The plugs 
used with it are of the “Dot” gauge, all of which plugs are now 
supplied (similar to the Universal ” gauge of plug) with excellent 
provision for cord grip without increase of size. When fixed on 
the underside of dining tables, the leading-in wires from a floor con- 
nection may most conveniently be passed through the roof of 
the cover, asshown in one of our figures. Fitted with a fibre 'disc 
and contact pins, it forms a convenient distributing centre for a 
floor connection. 

For table use, the “Turret can be fitted on a wood block, and the 
leading-in wires arranged to enter the block from the side. It can 
also conveniently be adapted for various other requirements. 


Gas-Tight Fuse Box. 


A NEW gas-tight fuse or junction box is being placed on the 
market by the ErECTRICAL TRADES SuPPLY, LIMITED (Cornwall 
Street, Birmingham). It is intended mainly for use in mining 
work, and therefore is specially designed for rough wear, and we 
understand it to be the ontcome of many years' experience of elec- 
trical work as applied to mining. The following are some of the 
advantages which are claimed for the device, viz. :— 


1. That al! connections with the cables, though made with the usual spring 
plugs, are outside tho fuse chamber, and consequently cannot be damaged by 
the flame; also the sockets fitting on the same being heavily insulated, can be 
handled with perfect safety when it is necessary to disconnect the box in order 
to replace a fuse. 

2. The pins, nuts, screws, and washers usually adopted for securing the fuse, 


Pian or Fuse Box. 


which are a frequent source of trouble and annoyance, are entirely dis- 
pensed with by adopting the specially designed spring clip. The fuse wire being 
drawn between the two faces of the clip, a percet mechanical and electrical 
contact is always ensured. Also a sufficient y long break being allowed, any 
possibility of the clip being damaged by the flame is reduced to a minimum, 

8. The above arrangement also enables the fuse to be replaced in about one- 
third the time usually taken ; this, in cases where the fuse is frequent] blown 
(as with coal-cutting machines, where 20 or 80 replacements in one shift are 
often necessary), is a great saving of time, and will commend itself specially to 
users of coal-cutting machines. 


SECTION oF Fuse Box. 


4. It will be further seen on reference to the illustration that the only par 
actually inside the box are the fuse itself and its necessary fastenings, ther 
being no slate or porcelain bases to crack or deteriorate with excessive hea 
This, again, is of great importance as, owing to the absence of the necessar 
metal screws, &c., for securing these in position, the insulation of the box i 
kept very high and all expensive renewals of the same are done away with. 


The box has been in satisfactory use for the past 18 months in 
sur don with coal-cutting machines, and pumping and hauling 
plan 


New Switeh Lampholder. 


Messrs. SPERRYN & Co., LIMITED, of Hospital Street Works, Bir- 
mingham, have recently perfected a very clever switch lampholder, 
which they consider to be the best ever brought out. We have ex- 
amined a sample holder, and certainly we have never seen a better 
one ; the parts of the switch are modelled on the pattern of the 
Sperrynwood ” tumbler switch, which we recently referred to, and 
practically the same description applies. The usual fault of switch 
holders—namely, the liability to short circuit—is entirely overcome 
by excluding the leads altogether from the switch chamber, and by 
Providing a practically unbroken porcelain barrier between them 
throughout their whole length. A long break is provided, and the 
dle is insulated from the electrical parts, while the switch gear 


is entirely surrounded by porcelain—or rather by the special ware 
employed by Messrs, Sperryn. We should have no hesitation in 


SPERRYN SWITCH LaMPHOLDER. 


installing this holder on a 240-volt circuit, and we see no reason 
why fire insurance companies should object to their use. 


Heating and Lighting Appliances of the G. E. C. 


A LARGE range of cooking and heating appliances is being stocked 
by the GENERAL ELECTRIC Compaxy (1900), LI TRD, of Queen 
Victoria Street, E.C.; some of these are illustrated herewith. 
Figs. 1 and 2 show electrical soldering bits, of which fig. 1 is fitted 


Fia. 1.—ErzcTRICAL SOLDERING Igo. 


with the usual form of beating device, while fig. 2 is heated with 
an electric arc. The former consists of a copper body, surrounded 
by resistance wires, which are protected by a metal shield. The 
connecting wires are led out through the handle. The bit is 
screwed into the body and heated by conduction; it can be removed 


Fia. 2.— ELECTRIC ABC SOLDERING IRON. 


without disturbing the electrical connections. These irons are 
made in 2 and 3 lb. sizes, taking 1 to 2 amperes at 100 volts. 

The other weighs 3 lbs. upwards, and takes from 4 to 6 amperes 
at 45 volts, with the normal resistance in series; in this case the 
copper bit is the ‘positive and the carbon the negative electrode. 


Fic. 5.—RoBzERTSON “ SUNSHINE” LAMP. 


The carbon is put into a spring holder, the current switched on, 
and a knob pressed and released. This strikes the arc, which is 
maintained for half an hour, when the arc must be renewed. 
Ordinary arc lamp carbons are used. Fig. 3 shows an electric 
kettle on an ornamental stand. Fig. 4 is a view of the Apollo 
radiator, which takes an input of 250 watts per lamp. 

These, of course, represent only a selection from the numerous 
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cooking utensils, heaters, &c., comprised within the company’s 
extensive repertoire. 

The new Robertson “ Sunshine” lamp, which has been specially 
designed for the lighting of streets with glow lamps, also calls for 
attention. This lamp has a detachable opal glass reflector, which 
fits over the upper half of the lamp, and can be used indefinitely 


G.E.C. ELECTRIC KETTLE ON STAND. 


with new lamps. The lamps have two stiff filaments in series for 
high-voltage circuits, with the special object of providing against 
vibration. The intention is to use two of these lamps facing opposite 
directions, in the existing gas lanterns if desired. 

Our readers will remember that in a recent issue we described and 
illustrated a variety of fittings selected from the splendid display 


THE "APOLLO" RADIATOR. 


exhibited in the company’s showrooms; we need not, therefore, 
reproduce them here. The ''Angold" enclosed arc lamp also, 
which we recently described, is now being supplied for alternating 
current circuits of all ordinary frequencies, together with suitable 
. balancing and economy coils for 100 and 200-volt circuits. 

A special feature of the G.E.C. stuff is that it is all of British 
manufacture. 


Vuleanised Rubber Cables and Wires. 


TRE extensive cable and rubber works of Dr. CASSIRER & Co, are 
busily engaged supplying the demands for their vulcanised cables. 
The speciality they manufacture is minimum resistance 600 
megohm grade, high conductivity copper wire insulated with pure 
and vulcanised india-rubber, taped, the whole vulcanised together, 
then braided and compounded. We understand that every coil is 
tested after 24 hours’ immersion in water 60° F., and after one 
minute's electrification. 'The whole plant for manufacturing this 


cable is of English make, and of the latest and most improved 


designs. The greatest care is exercised in securing the 
best Para rubber obtainable in the English markets. The Para 


rubber is mostly bought ex Liverpool Docks in original lumbs 
as gained from the rubber trees. It requires a good deal of 
special treatment before it is sufficiently purified to be suitable for 
the manufacture of cables. The whole process of preparing the 


rubber is done at Dr. Cassirer & Co.'s works by the most modern 
labour-saving machinery. Messrs. G. Straus & Co., LIMITED, 211, 
Upper Thames Street, London, E.C., are the wholesale suppliers of 
Dr. Cassirer's cables for England and Colonies. They keep?a large 
and well assorted stock for immediate delivery. 


CASSIRERS CABLES AND WIRES. 


Vulcanised flexible cord is another item which is largely dealt in 
by the same manufacturers. For the silk covering of these flexibles 
the best Miland silk is used, which, besides being non-fading, is 
of glossy and pleasing appearance in tone of colour. No better 
proof of the satisfactory quality of Dr. Cassirer & Co.’s cables and 
wires can be offered than the remarkable increase of sales during 
the past few years in all parts of the electrical world. 


A Convenient Fitting. 


One great feature of electric lighting is the ease with which lamps 
can be moved from one position to another and the light directed to 
the exact spot where it is required. Messrs. CHARLES JOYNER AND 
Co., of Icknield Square, Birmingham, have for many years turned 
their attention to developing various devices for adjusting pendant 
lights. They were among the very first in the field with the 
ordinary shot-loaded counterweight and pulley arrangement, now 
universal, but they long ago recognised that this left much to be 
desired—at any rate, from the artistic point of view. The method 
they have now perfected does away altogether with counterweights, 
which, with large fittings, throw such a heavy strain on ceiling 
fixtures and involve a multiplicity of pulleys and wires. It is simply 


SPRING COUNTERBALANCE. 


to oppose the weight of the fitting by the pull of a spring 
which causes a drum or reel to revolve. The accompanying illustra- 
tion shows the device in its simplest form, as used for office work, 
but Messrs. Chas. Joyner & Co. are now making this fitting up in a 
variety of sizes and designs, some of these highly ornamented and 
finished, for use with dining room table shades, &c. As a result of 
long experience they have found that the prejudice against the use 
of springs in such fittings is unwarranted. For instance, the action 
of their compensating blocks (for taking up the slack in arc lamp 
leads) depends upon the opposing of the force of two springs. 
These blocks have been long in use under every variety © 

condition—some of the lamps being fixed in most exposed posi- 
tions—yet we understand that the failure of a spring is most rare. 


New Designs of Electric Fittings. 


A NEW company, to be known as the ELECTRICAL FITTINGS ComM- 
PANY, are shortly opening showrooms at 38, Conduit Street, New Bond 
Street, W., under the management of Mr. S, B. Marshall, late of the 
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General Electric Company. The company only sup | 


and the showrooms are for the exclusive benefit of 


their clients. We place before our readers a few specimens of the 


SMALL BRACKET FiTTING. 


new styles of fittings which they are introducing, and for which 
orders are already coming in. One of the illustrations shown is a 
design of billiard fitting in hammered brass with repoussé band. 


THREE-LIGHT Drawing ROOM FITTING. 


Another illustration represents a dining-room fitting in dull 
polished copper for three pendant lights and three lights inside’ 
metal bowl. The latter give a soft reflected light from the ceiling. 
The oval medallions on the top part of the bowl are of brilliant green 
translucent enamel, the raised parts on lower part of bow] being of 
glass. The whole of thig fitting is hand hammered, and shows the 
hammer marks. 

À drawing of three-light electrolier of quite a new style, which 
we think will appeal to the artistic eye, appears above. This 
design is executed in oxydised silver, the raised parts of metal being 


Dintna Room FITTING. 


The small bracket fitting which we show is of 
tural bronze, suitable for a dining-room or 


ply the trade, 
the trade and 


I. E. G. L. Street Lighting. 


WITH commendable consistency the Improvep ELECTRIC Grow 
Lamp Co. continue their efforts to perfect their system of street 
lighting with arc and glow lamps. Naturally enough, the latter is 
theirstrong poi at, though the company makean excellent arc lamp for 


Fia. 1.—Cony 


ERTED (iAS LANTERN WITH IMPROVED 
GLow Lawrs. 


public lighting, and are preparing new developments in this direc- 
tion which will certainly attract attention. 
visit to their showrooms for the purpose of examining their appa- 
ratus, and were greatly interested in the results which they have 
obtained. The advantages of the silvered conical lamps which form 
their chief speciality were unintentionally demonstrated by Prof. 


2 
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BILLIARD TABLE FITTING. 


Rowland in his paper read before the American Institute of Elec- 
trical Engineers a short time ago, when he pointed ovt that the 


lamp which is of the greatest effective value is not the oae with 
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equal luminosity in all directions, but the lam l 

: 1 p which concentrates 
its rays below the horizontal plane; for the maximum illumination 
is required, in most cases, not on the walls and ceiling, but on 
objects which are but a few feet from the floor. 


Fig. 2,—COMBINED SWITCH AND FusE Box FOR LAMP-POST. 


This ia the raison d'étre of the reflector lamp, which by slow and 
almost imperceptible degrees has been brought to a high state of 
perfection. For example, one of these lamps, selected at random, 
gave over 80 C. p. towards the tip with the aid of the reflector, but 
when denuded of the silver was found to give less than 16 C. p. 

No actual increase of light emission is claimed for the lamps; the 
point is that the rays are directed in the most useful path. For 
instance, in street lighting it is desirable to illuminate not merely 


Fig. 3. Fra." 4. 


I. E G. L. STREET LIGHTING FITTINGS. 


the area adjacent to the lamp post, but also the area midway between 
two posts, and this object is attained, as shown in the foregoing 
figure of a converted gas lantern, by fixing the lamps at such an 
angle as to throw their light towards adjoining posts; the rays from 
two adjacent lampe, overlapping midway between them, combine to 
produce a powerful and fairly uniform illumination from post to 
post. This object cannot be attained unless the solid angle sub- 
tended by the reflector at the filament is very large, and the system 
of combining the reflector with the lamp itself enables this to be 
accomplished without using reflectors of excessive dimensions ; 
moreover, the silver can never become tarnished, as it is in actual 
contact with the glass. 
A varicty of fittings has been designed in accordance with thi 


principle, two of which are shown in our figures, and to render the 
system homogeneous, a large range of fuse and switch boxes, &c. 
has been got out. One of these is shown in fig. 2, which illus- 
trates a combined switch and d.p. fuse box, entirely weather proof 
The fuses are of a special cartridge type, which absolutely prevent 
the formation of an arc; we have seen them applied as a dead 
short across 200-volt mains, with quite satisfactory results. More- 
over, the box is lined with asbestos. Fig 5 shows another pattern. 

A series of junction boxes for concentric cables, under the Ham- 
mond patent, and of single-main boxes, with Harrison's patent 
connectors, form part of the system. The latter are illustrated 


— 


Fig, 5 —SwrirCH AND F'csE Box. Fig. 6.—I E. G. L. Azo LAur 
SUSPENSION GEAR. 


herewith, and the figures practically explain themselves. The con- 
nector is extremely neat, all the parts being clamped together by a 
single screw, while they are at the same time enabled to adjust 
themselves to a suitable bedding. . 
The open arc lamp made by the company is of the focussing 
brake-wheel type, with very strong and simple mechanism ; this is 
used in conjunction with a special suspension gear, which we 
illustrate in fig. 6. The lamp is hung in the bight of a cord, so that 


wide Elevations Plan 


Fig. 7.—HaRBBrISON'S PATENT CONNECTORS. 


it cannot spin, and the contacte are of the jaw type. 
When the lamp is hauled up, two spring catches 
engage with a cross-bar in the hood and take the weight of the 
lamp. To lower the lamp, it is first hauled still higher; two links 
then engage with the bar, and hold off the catches when the lamp i$ 
lowered. A patent safety winch is used in conjunction with the 


gear, of which the construction is such that it is impossible to let 


C ees Aan 


Elevation 


—— 


Fia. 8.— I. E. G. L. SixdLER-MAIN Junction Box. 


the lamp run down quickly, even when the handle is suddenly re. 
leased or pulled off. This object is secured by means of 8 Spring 
pawl inside the winch barrel, which is always engaged with the 
teeth of a ratchet wheel, except when pressure is applied to We 
handle. We tried to drop the lamp by various means, but the winch 
always acted. The top of the lamp is received. by a cylindrical 
guide attached to the hood, but not shown in the figure, so that the 
contacts cannot be missed, nor can the lamp swing so as to cause 
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sparking. Fig. 3 shows one of the lamps suspended from a column 
bracket. 

A visit to the company’s offices will provide much of interest to 
engineers concerned in street lighting. 


from a couple of designs, one of a two-light standard suitable for 
banks, offices, and mansions, and an extension floor lamp, which is 
supplied in finished gilt, Florentine bronze, antique brass, or 
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Hands, Limited’s, Electric Light and Heating Fittings. 


Messrs. Hanns, LIMITED, hold a good stock of art metal electric 
lighting fittings on show at 30, Snow Hill, E.C. A number of their 
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Two-Liagr STANDARD. 


oxydised silver, as required. We also illustrate one of their new 
electric radiators, which are made in various finishes. Their artistic 


appearance and effective heating qualities are claimed as special 
features. 


Evered’s Fittings. 


AT the extensive premises of Messrs. EvERED & Co., LTD., 27—35. 
Drury Lane, London, W. C., there is a very large stock of electric light 


e XEvERED's OUTSIDE LIGET FITTING. 


Hanps’ ELECTRIC RADIATOBS. 


fittings, open to the inspection of the trade. Everything there shown 
has beed maunfsctured at the firm's Surrey works at Smethwick. and 


lists of latest hand- i i i j 
i CCC in the very varied assortment the trade and their customers whom 


exceedingly busy just now, are before ua, We have selected there - 
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bad — take have ample scope forchoice. The firm are brassfounders, 
electric Atin a very large business in many other lines besides 
obi ngs, but the latter branch is rapidly becoming one of the 

important, and judging from the large amount of space devoted 


EVERED’S PENDANT FITTINGS. 


to it at the showrooms it is responsible for a pretty considerable 
turn-over in the course of the year. The last issue of the hand- 
somely bound catalogue contains numerous pleasing designs of all 
kinds of fittings, such as pendants, lanterns, brackets, electroliers, 


TABLE STANDARD. 


fitting which is capable of doing so much toward obtaining soft 
but effective illumination of drawing rooms and cosy corners, We 
give a few illustrations of some specimens of Messrs. Evered's work. 


H.V. Distribution Fuseboard. 


Tur board which we illustrate is being made by MESSRS. WARD 
AND GOLDSTONE, of 45, Dutton Street, Strangeways, Manchester. 
It is claimed to possess many advantages. The fuse is visible, con- 


HALL LANTERN. 


stand irds, and ceiling fittings, witk artistic glass or silk shades as the 
case may be. There are brass, hammered iron, French and antique H. V. DISTRIBUTION FUSEBOARD, 
fittin ss, and ox} dised silver is very much in evidence just now — 

One room is dark- room for showing the fittings with lamps lighted, 


and herejithere, is a good collection of candelabra, class of sequently, could a fuse blow, it can be seen which fuse has git. 


without the inconvenience of having to take off at hazard the fuse 
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‘ bridges till the blown fuse has been located. A fuseboard without 
visible fuses is considered to be little better than ordinary cut outs. 
The design of the bridge permits of a 34 in. length of fuse. The 
fuse wire is inserted and held in place by milled nuts, no screw- 


nem 
x 


| . Fuse BRIDGE. 


| driver being required. All of the insulated parts are of best English 
| china ; the metal parte are heavy enough to carry a large excess of 
current, and the board is easily wired. "The board is mounted in 
real teak or oak polished cases with glazed front. Above we show 
full size of porcelain fuse bridge which carries with ease 6 amperes 


at 230 volta. 


Electric Heating and Cooking. 


Messrs. IsentHaAL & Co., of 85, Mortimer Street, Cavendish 
Square, W., are pushing their electric heating and cooking appli- 
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auces, and for that purpose a new and fully illustrated catalogue is 
now io circulation. The appliances are all made under the 
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Schindler-Jenny patents. Saloon and ribbed radiators, stoves, and 
fireplaces, numerous cooking utensils for domestic and hotel use, 


^ 


Fic. 3. 


also large bakers' ovens, and a large number of general appliances 
are all well shown, prices being stated. In fig. 2 we give a picture 
of a saloon radiator of the low type with ruddy illumination. In 
| fip. 1 will be seen three sizes of new rapid jugs. They are 


. with the apparatus. 


gold nickelled and the boilers are fitted with heating elements, both 
at the bottom and also around the sides up to a certain level, and, 
therefore, act very quickly. They must, however, always be filled 
up to the level of the lateral heater. The smallest size isa j-pint 
(boiling operation, five minutes), the others being 14 pints and 24 
pints and boiling in nine minutes. These jugs may be fitted 
with automatic cut-outs if desired. Fig. 4 shows an electrical 
soldering bit. These are supplied either hammer-shaped, 
point-shape, or with round edge. An automatic safety cut-out, 
which we illustrate in fig. 3, is devised for the protection of 


any vessel to which it may be fixed from burning out 
when the current is on and no liquid is contained in 
the vessel. The device is claimed to automatically interrupt 
the current a very few minutes after the empty utensil 
has been switched on. Both the actual heating element and the 
receptacle proper are protected from destruction, and only the contact 
has to be renewed, a mattcr which may be attended to by the user, 
and which may be effected in a few sccondsif a spare pin be ordered 
Meanwhile the disconnected parts of the 
automat may be soldered tovether again by a plumber, and are 
then available as a new spare pin against the time when it may 
be required. The automatic device is applicable to any boiling or 
cooking apparatus. 


Bertram Electrical Apparatus. 


In view of the ever-recurring parrot cry of want of enterprise in 
the factory methods of English manufacturers, it may be interesting 
to describe the methods in practice in some German workshops. 

We had an opportunity recently of going over the Kon- 
struktionswerke Elektrische Apparate, Systeme Bertram, at Frank- 
furt—Main. This is a limited liability company, formed on the 
usual German lines, as described in the ELECTRICAL REVIEW * some 
time ago, to manufacture and put on the market high pressure acces- 
sories designed by Mr. Bertram, an engineer who has had large 
experience in central station work, and whose productions are the 
result of practical experience, and are eminently adapted for their 
varying purposes. 

We may here say that the high pressure switchboard and gear of 
the Kensington and Notting Hill Company's plant at Wood Lane 
were designed and constructed by Mr. Bertram when chief engineer 
of another firm; and Messrs. Bertram are now manufactming the 
complete switchboard and gear required by the town of Jarrow. 

The firm's leading lines are complete high and low pressure 
switchboards and gear, high pressure switch fuses, safety devices 
for transformers, lightning arresters, canopy switches and car fases. 

The parent factory, where all designs and pattern making are 
done, and a certain part of the manufacture, is situated in Frank- 
furt itself; new workshops are beiog erected in the neighbourhood, 
where workmen are to be specially trained, and to be transferred 
from time to time to the factory propcr. 

The drawing office differs little from the usual; it is a well-lighted 
room with drawing tables of the fixed type, and others which can 
be tilted horizontally or vertically and held at any suitable angle. 

Again, in the pattern room the only noticeable feature is the 
entire absence of obsolete patterns. Once a design iis dis- 
carded in favour of a new type the old patterns are broken up and 
cleared away. 

To take one item—tram controllera—as typical of the ‘system 
adopted throughout, all the raw material is brought fto the 
range of tools required aud passes through the various pro- 
cesses, arriving in finished parts at the assembling end of the shop, 
thus avoiding the waste of time in collecting and distributing. 
Such small items as screws and nuts are, of course, not dealt. 
with in this manner, the only care being that when manufacturing. 
in the shops the quantities are kept approximate to the progress iu 
the manufacture of various parts. Thus, following this shop through, 
one sees the castings and stampings delivered iin the shop and in 
every stage of completion until the assembling shop is reached, and. 
the controller with its case is then ready for the test room. j 

Such items as ebonite, wood, and fibre parts, fall in the same 
category as Screws, &c., and are fiuished in an adjacent shop. 

The machinery is of the latest páttern throughout, automatic in 
feed and action wherever possible; the foreman of each shop is 
a specialist in his own department, and is encouraged to suggest 
improvements in design or manufacture. 

In the commercial part of the business, we were struck 
with one of the methods adopted, which might with advantage be 
made use of, as in the case of a tender being put in for a switch- 
board. In many cases a model is prepared showing in miniature 
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the full detail of the board for which the firm is tendering, and 
samples of any special devices appearing on the board are submitted 
along with the tender. At first sight this seems an over - expensive 
way of proceeding, but it must be borne in mind that by the panel 
system the same parts may be used again, even if the board as a 
whole were not suitable. The illustration shows the front view of 
a model of a large central station board ; it will be noticed that it is 
complete even to the balancers. 

The testing room has dynamos, motors and transformers giving a 
range of pressure up to 100,000 volts and a current up to 10,000 


amperes, and is fully;provided with measuring instruments of the 
most modern type. 


MODEL SWITCHBOARD. 


The entire policy of the firm is progressive; newest and best 
machinery, best and highest paid employés. 

If a machine becomes obsolete, or is becoming obsolete, replace 
it with the latest obtainable machine; if new devices are required 
to suit later conditions of electrical work, design and manufacture 
them. Where such has been the policy here in Britain, it has met 
with success, and while we deprecate over hasty and ill-advised 
extensions, we cannot help thinking that the forward policy is too 
much neglected at home. 

In conclusion, we may mention that the Bertram” apparatus 
and specialities may be obtained from Messrs. WiTTING Bnos., 
LixrTED, who bandle the business of the firm in this country. 


Stewart ( Continental ” Enclosed Arc Lamp. 


WE gave a short notice of this lamp in our issue of May 24th last; 
it is, we believe, the first successful attempt to apply the prin- 
ciple of the inductance coil to the regulation of individual direct- 
current arc lamps, although a somewhat similar method was promul- 
gated for dealing with them when run in series from bigh pressure 
circuits, the idea then being to enable two series of lamps, each 
taking about 5 amperes, to be run in parallel off a circuit in which 
the bulk of the lamps were 10 amperes single series. 

The choking coil is connected in series with the lower (coarse) 
winding of the regulating solenoid, and thence, by means of a 
flexible cable, to the upper carbon, with which it has always a posi- 
tive connection, which is vastly superior to the usual method of 
sliding contacts. 

A shunt is also taken around the choking coil, which passes through 
the upper fine winding of the regulating solenoid. 

The action of the lamp is as follows: — As long as the current 
through the arc is steady, there is, of course, no inductive effect in 
the choking coil, which simply acts as a resistance, but fully chokes 
off any change of current in that direction whilst not preventing 
changes of current in the circuit shunted around it, the regulating 
solenoid thus anticipating, to a certain extent, the changes of 
current in the arc and preventing them from becoming excessive. 
No adjustment is, as a rule, required, the arc voltage increasing 
with that of the line; but on circuits subject to great and sudden 
variations of pressure, it may be advisable to reduce the arc voltage, 
for which purpose a small adjustable resistance in series with 
it is provided. Another small resistance in series with the 


shunt on the choking coil enables the amperes taken by the lamp to 
be changed, by varying the current in the upper coils of the regula- 
ting solenoid. 

The net result of the adoption of this principle of regulation is 
that a considerable amount of resistance in series with the arc is 
done away with, so that whereas in the old lamps not more than 
about 75 per cent. of the power could be utilised in the arc, 88 per 
cent. is available for the production of light in the Continental“ 
when running on 100 volts. As no more resistance is introduced on 
higher pressures, this percentage is increased as the voltage of the 
circuit approaches 120, the highest for which the lamp is at present 
made, and at which the watts available for the production of light 
are in excess of 89 per cent. 

Owing, perhaps, to the steadier current, not to speak of the 
wider separation of the carbons, it is further found by test that, 
watt for watt, 11 per cent. more light is produced. The total 
efficiency of the combination as a light producer is, therefore, 
very high, it being claimed that 30 per cent. more light is obtained 
for the same expenditure of energy. 

Not the least of the improvements introduced into the lamp is 
the new form of inner bulb, which is completely closed at the 
lower end, and quite independent of the lower carbon holder. 
The alignment of the two carbons does not, therefore, depend on 
the way in which the trimmer puts on the bulb. Further, the 
movable bulb cover being done away with, it is impossible ifor 
the upper carbon to jam in the hole through it, as constantly 
occurred when the parallelism of the cover depended on the fact 
that the upper edge of the bulb was exactly at right angles to 
the carbons. 

The lamp being trimmed as easily as an “open” arc, utilising a 
greater percentage of energy than has bitherto been possible on any 
lamp, open or enclosed, when run on low pressure circuits, having an 
inner bulb completely closed, and therefore free from possibility of 
leakage at the bottom, and being of simple construction and good 
make, we see no reason to modify the good impression we expressed 
in our first notice of this lamp. 


A Conduit Wiring Development. 


MR. FRnRD. BATHURST, who is well known in the electrical trade 
as the "conduit expert,” has taken offices at 1, Oxford Court, 
Cannon Street, E.C. He has his improved conduit system well in 
hand, but hardly expects to have a complete stock of the detail parts 
before the Christmas holidays, and therefore proposes to get every 

thing quite straight to start fair into business with the new year. 


Telescopic Scaffold. 


Ma. J. H. HRA THMAM, of Parson's Green, well known as a maker of 
ladders and tower wagons for electric lighting engineers, notifies 
that he has now produced a telescopic folding scaffold capable of 
being easily transported and stowed in small compass, and of quick 
and safe erection by unskilled labour. This is thought to be a 
great convenience for electric wiring contractors. 


— 


Royce's Are Lamps. 


In their newly - issued catalogue of arc lamps and accessories, MEssBs. 
Royce, LITE D, of Hulme, Manchester, refer to their chief 
specialities. There are brief general specifications of the Royce 

vertical arc lamps of the continuous and alternating current types, 
also their inverted lamps. Their enclosed arcs for both alter- 
nating and continuous, and for parallel or series working, are also 
included. Among other interesting things which we observe 18 
the firm’s arc lamp elevating gear. In this device the cables 
to the lamp terminate in it, so permitting the lamp to be 
lowered any distance by a cord without the cables festooning 
down to it. A small contact piece of cylindrical form is fixed above 
the lamp, and to it the rope is attached, so that on the lamp being 
raised the contact piece to which the two terminals of the lamp arè 
connected is drawn into the ceiling fitting, and the circuit through 
the lamp is formed. The lamp, when fully raised, can be suspended 
any distance from the ceiling by a tube of any desired length inter- 
vening between the lamp and the contact piece. The elevators ar? 
fitted with a projecting weatherhood, when required, for outside use. 
They are only supplied under Messrs. Royce's warranty. Arc-lamp 
brackets, and pole fittings for fixing arc lamps to wooden poles, are 


also well shown in this catalogue, of which the trade should secure 
copies. 


Trade Catalogues. 


We have received the latest price list of arc lamps and ac 
cessories issued by Messrs. Smithson, Sharpe & Co., of ier 
Street, Red Bank, Manchester. This gives illustrations un 
descriptions of lamps for direct and alternating circuits, UpTlS 7 
and inverted. It is claimed for these that they contain the mim 
mum of mechanism, which is also dust and watérproof, combine : 
with the maximum of strength. Automatic magfíetic cut-outs 10 
series lamps, and an arc lamp elevator, resistances, transformer 
chokers, &c., are also listed. : 
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A copy of the new catalogue of Prometheus electric heatin 
and cooking apparatus has just been issued by Messrs. Beren 
and Co., Limited, of Dunedin House, Basinghall Avenue, E. C. 
The special feature of this system is the use of heating strips formed 
by depositing precious metals on thin mica sheets, instead of 
embedded resistance wires. The large surface of these strips 
enables equal results to be obtained without raising any part to a 
high temperature, thus ensuring reliability and long life. The 
temperature, in fact, is limited to about 400* C., corresponding 
with about 75 watts per strip 6 in. by 1] in. Otherwise the 
metallic film can be deposited in broad bands on insulating enamel 
on the apparatus itself, which are protected from injury by an outer 
casing. Cooking utensils, hot-water jugs, milk sterilsers, foot 
warmers, radiators, irons, &c., are illustrated and described, with 
prices attached. 

We understand that Messrs. Isenthal & Co., whose electric heat- 
ing apparatus is described in another column, have in the press a 
new list of embedded rheostats and measuring (moving coil) instru- 
ments. 

Messrs. Benham & Froud, Limited, of Chandos Metal Works, 
W.C., have a new catalogue of special electric light fittirgs in the 
printer's hands. It will be issued to the trade very shortly. 

From Gebr. Senftleben and Zschocke, of 26, Waldemar Strasse, 
No. 53, Berlin, we have received a catalogue of electro-medical 
batteries and instruments. The first half of the list is devoted to 
a tabulated arrangement of reference numbers, titular description, 
and prices, the last half being given up exclusively to illustrations. 

The Crypto Works Company, Limited, of 29, Clerkenwell Road, 
E.C., have brought out a new catalogue of their specialities. There 
are several new types introduced, which have not appeared in 
previous lists. A 300-watt dynamo or i-H.P. motor, shown in the 
list, we understand to be in considerable demand. The Crypto new 
pattern alternator for medical baths, foot and hand driving gear, 
motor-driven fans, and a number of small details, are shown and 

riced. 

r Messrs. Geck Bros., engineers and patentees, of Altena, West- 
phalia, have sent us a list of their patent continuous wire-drawing 
machines, of which over a thousand are in use in different parts of 
the world. The machine is suitable for drawing steel, mild steel, 
iron, copper, brass, German silver, aluminium, bronze wires, &c., and 
is built in three different sizes. The general agent for Great 
Britain and the Colonies is Mr. Ed. Brand, of Broad Street 
House, E.C. 

The Langdon-Davies Electric Motor Company, Limited, of 101, 
Southwark Street, S.E., have fresh from the press a new issue of 
their single-phase alternate current motor catalogue, which contains 
a good amount of new information. It should be mentioned that 
the company have recently made considerable reductions in the 
prices of their larger sizes of motors of this class. The list is very 
neatly got up with art paper, and many illustrations giving photo- 
graphic views of the works and the applications of the motors for 
machine driving. 

A new catalogue of the P. T. L.“ heating specialities has been 
brought out by the British Power, Traction, and Lighting Company, 
Limited, of York. The following are a few of the things which 
appear in this finely illustrated list: Paul's concentric liner tubes, 
exhaust steam feed water heaters, triple-tube waste steam econo- 
misers, triple-effect feed water heaters, live steam caloritiers, regu- 
lators, air heaters. 

The Ferracute Machine Company, of Bridgton, New Jerscy, 
ds send us a copy of their catalogue, No. 14, of presses and 

es. 


Electric Tramways in Surrey. 


THE issue of the Spectator for October 19th contains an 
atticle upon the subject of electric tramways in Surrey. The 
writer of this article is concerned lest the Light Railway 
Commissioners should grant powers to the private companies 
promoting these extensions into Surrey without extorting 
an adequate quid pro quo. The article is interesting as 
indicatiug the attitude of the impartial outsider towards all 
tramway schemes involving the use of the public roads, and it 
may be read with advantage by all engaged, either financially 


or otherwise, in the work of providing London with better transit 


facilities, The recommendations of the writer of the Spectator 
article are summarised in the concluding paragraph as follows :— 
“To sum up, then, we would by no means adopt a hostile attitude 
towards tramway extensions in rural districts, but we would make 
it a fixed administrative principle that no highway authority 
should grant the right of laying tramlines to any company unless 
that company agreed to increase the metalled surface of the road by 
the width of the cars to be employed. Our roads must be widencd 
it they are to bear the extra traffic that is coming to them, and it is 
only fair that the companies which design to make a profit of the 
roads should be made to pay a reasonable contribution for the 
privileges they ask." 

The policy outlined in the above paragraph has already been 
adopted in several instances, and electric tramway companies have 
been granted the requisite running powers, only on condition that 
they carry out certain street improvements in the districts which 
they proposed to serve. There is no doubt that this policy has the 
support of the outside public, and it is not unlikely, therefore, that 
it may in time become, as the writer of the’ Spectator article desires, 
“a fixed administrative principle" when granting tramway con- 
cessions to private companies. Nevertheless, we think it will be a 


mistake if the expenditure for widening all country roads be thrust 
upon the new electric tramway companies rather than upon the 
rural highway authorities. Electric tramways and light railways 
owe their popularity and success chiefly to the fact that they offer 
cheaper transit facilities than those already in existence. To adopt 
as a fixed administrative principle" a policy which will add very 
largely to the capital outlay on such schemes, will be unwise, for it 
will permanently increase the cost of this mode of travel, and will 
thus tend to check that migration from the crowded centres of 
industry to the country districts, which is one of the social necessities 
of our day. 

The writer of the Spectator article has wholly ignored the 
important argument against the policy he approves. It would be 
interesting to have his opinion as to the means by which low fares 
are to be reconciled to an inflated capital expenditure. The 
preliminary expenses for obtaining the sanction of local and other 
bodies to tramway schemes are already very heavy. If to these are 
added still greater outlays for road improvements, one of the chief 
advantages of electric traction—namely, its economy—will be in a 
fair way to disappear. 


A New Optical Electric Phenomenon. 


A vERy interesting phenomenon, illustrative of the close connection 
between light and electricity, and consisting of an optically sensi- 
tive electrode, has recently been discovered by Dr. Emil Bose, of 
Breslau University. If an electric current be passed through a 
slightly acid solution for a long time with gold electrodes, the 
electrode by which the current passes into the solution (the anode) 
alters considerably in appearance, becoming coated with a covering 
of gold hydroxide. If now the charging current be stopped and 
the electrodes connected to a high resistance galvanometer, it is 
found that the E.M.F. of the combination depends on the illumina- 
tion of the oxidised gold electrode. The differences in E.M.F. 
obtained amounted in some cases to as much as Ol volt, vary 
strong lights such as the arc, magnesium light, Welsbach light, &c., 
causing the potential of the electrode to drop. The different action 
of the various parts of the spectrum are interesting. Pure violct 
light, obtained, for example, by means of a prism from an arc lamp, 
has the same effect as white light, i.e., lowers the potential. Sodium 
light and the yellow and green parts of the spectrum have hardly 
any effect. Red light (e g., the lithium flame, or the arc light seen 
through a red glass) raises the potential, even to an amount greater 
than the high value reached in the dark. The invisible impaired 
rays act similarly. Röntgen rays have also a very strong action 
similar to white light. The different action of the red end the 
violet rays is one of the very rare cases in which the different parts 
of the spectrum act qualitatively differently. In nearly all other 
optical phenomena the effects of the red and violet rays are quali- 
tatively alike only different quantitatively. It is possible that 
practical good may result from these observations. If the effect is 
proportional to the cause, 4.c., to the illumination, which seems pro- 
bable, the phenomenon may form the basis for the construction of a 
direct reading photometer, that apparatus so earnestly desired by 
all who have to do with photometric measurements. 


ELECTRIC SUPPLY PROGRESS IN 
GERMANY. 


THE annual statistics of German electricity works, compiled by the 
Elektrotechnische Zeitschrift, are abstracted in the columns of our 
New York namesake. It appears therefrom that at April 1st, 1901, 
there were 768 electricity supply works in operation, as compared with 
652 in the preceding year. 218, or 40 per cent., of the works sent in 
the total of their capital expenditures, and an average of these 
shows that the expenditure has been at the rate of 1,628 marks 
(ahout $407) per kilowatt of generating plant installed. A further 
estimate shows that the total capital expenditure of public elec- 
tricity supply works, exclusive of tramways, in Germany, must be 
about 540,000,000 marks. Eighty-one and three-tenths per cent. of 
the works generate nothing but continuous current, as compared 
with 80'4 per cent. last year. However, this only represents 43:8 
per cent. of the total kilowatt capacity of all the works, a decrease 
of 3:6 per cent. since last year. This is explained by the fact 
that there is a large number of small works with outputs 
below 100 Kw. supplying continuous current, while the larger 
works usually lie at a distance from the supply areas, and generate 
three-phase or single-phase current, which is led to sub stations. 
The number of three-phase + continuous - current systems 
has increased from 38 to 43 (41,757 kw. to 86,985 kw.), and the 
number of combined single-phase + direct-current systems from 
6 to 10 (1,599 Kw. to 6,874 Kw.). The number of purely three-phase 
works has increased from 39 to 45 (35,150 kw. to 40,759 xw.), and 
of works employing nothing but single or two-pbase from 42 to 44 
(21,572 Kw. to 27,547 kw.) In two works, with an aggregate 
capacity of 950 KW., monocyclic generators are employed. Most 
of the continuous current stations are equipped with batteries, only 
24, or 33:8 per cent. of the whole, being without them. An interest- 
ing figure is obtained from the total capacity of the accumulators, 
from which it is calculated that, on the average, their capacit; is 
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96:2 per cent. of the capacity of the generators in the works in 
which they have been erected. Of the total 768 works, 56:4 per 
cent. have a smaller capacity than 100 xw., and there are in all 38 
works with capacities of over 2,000 xw. The largest of these is the 
huge water-power station at Rheinfelden, the capacity of whose 
generators is 12,000 kw.; and next in order comes the Oberspree 
station, near Berlin, with a capacity of 10,770 x w., both tbese figures 
being exclusive of sub-station equipment. The connections to the 
mains of all the 768!stations represent an aggregate of about 352,500 


NOTTINGHAM 
CORPORATIOR 
TRAMWAYS 


Fig. 1.—Track SWEEPER AND WATERING CAR. 


KW., an increase of 28°8 per cent. over last year. No less than 
38:6 per cent. of the total kilowatts connected is represented by 


motors. Ninety additional works are being constructed or definitely 
projected. 


AN ELECTRIC TRACK SWEEPER AND 
WATERING CAR. 


THE introduction of electric working on tramways is calling into 
existence various auxiliary apparatus which is of very considerable 
importance in the efficient operation of 
a tramway system. One need hardly point 
out that there are distinct advantages in 
keeping the track and the rails clean, and 
in this connection the advantages of a track 
sweeper car and a watering car are now 
being recog nised by tramway managers, a 
number of lines in this country being 
already equipped with them. It is sometimes 
desirable to employ a car which can be 
utilised both for watering and sweeping, 
and there are no special difficulties in 
designing such a car. 

From a sanitary point of view, the de- 
velopment of an electrical watering car is 
of considerable importance, because it would 
be easy to combine with it special watering 
apparatus by which tbe entire roadway 
could be cleansed very much morc efficiently 
and quickly than by the antiquated water 
barrel. 

In America, a good deal of street 
sweeping and watering is carried out by 
specialy designed electrical cars; and 
with the extension of tramways in this 
country, it is obvious that the advantages 
of this system will become generally 
accepted. 

We reproduce two interesting examples 
of track sweepers and watering cars, which 
have been supplied by Messrs. Dick, Kerr 
and Co., Limited, to the Corporations of 
Nottingham and Bolton. 

Fig. 1 illustrates a combined track 
sweeper aud watering car, built to 
the design of Mr. Arthur Brown, borough engineer of Not- 
tingham, and consists of a tank and accessories, mounted on an 
ordinary car truck. The floor framing is built of well seasoned 
pitch-pine and oak, the side sills being extended the whole length 


— 
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of ihe frame to provide a platform at each end. There are fixed at 
each end of the car series parallel controllers, the equipments as re- 
gards motors and trolleysbeing of the same standard pattern as obtains 
on ordinary cars. Each car carries two revolving brushes, which 
are placed at each end, and are arranged to revolve in either direc- 
tion. Gear is provided on each platform, by which the brushes can 
be lifted off the track. The brushes are driven by a chain wheel 
attached to the axle of the driving wheel. Only one brush is in 
operation at one time, a clutch being provided by which either of 

the brushes may be put out of action. In 
order to give sufticient and convenient 
access to both the brush-driving gear and 
the bearings, trap doors are provided on the 
platform. At the end of each platform are 
dashes composed of steel sheet supported 
by wrought-iron rails and standards, The 
water tank is composed of 4 in. iron 
AX plates, and has a total capacity of 500 
TS gallons. For cleansing the groove inthe 
rails a small pipe of 4 in. bore is placed on 
either side of the tank, and the water- 
jet, playing directly over the rail, 
effectually removes any accumulation of 
dirt. Valves for controlling the water 
pipes are provided on each platform. 

The track sweeper is mounted upon a 
Brill 21 E. truck; the motors and con- 
trollers are similar to those provided 
on the Nottingham cars, and are manu- 
factured by the English Electric Mann- 
facturing Company, Preston. 

Fig. 2 illustrates the type of watering 
car supplied to the Bolton Corporation 
Tramways, the tank in this case being 
considerably larger, and capable of holding 
1,500 gallons. It also differs from the 
former car, in that a canopy roof is arranged 
to cover the whole of the floor frame, 
which, in addition to providing some pro- 
tection against inclement weather, forms 
a suitable foundation for the attachment 
of the trolley base. This type is also 
provided with a small water pipe and 
brushes for cleaning the grooves. 


Electrical Trade in Greece, —The U.S. Consul, Mr. McGinley, at 
Athens, reports that the Mayor of Karpenesion, a village in the 
province of Evrytania, wishes to have that place lighted by elec- 
tricity, and has requested the Consulate to publish the fact in the 
United States, hoping to induce some American company to sell 
him a suitable plant. There is a stream near the village that can 
be utilised to furnish the necessary power for the plant. There are 
400 houses in the village, and the Mayor estimates that about that 
number of incandescent lights will be required. A New York 
exchange remarks that this is but one of several electrical oppor- 
tunities recently suggested from Greece. 
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Fig. 2. - WATERING Can. 


The Philippine Islands. — The import duty, under the xt 
Customs tariff, on storage batteries for lighting and powe 


purposes imported into the Philippine Islands is fixed at $25 per 
100 kilogrammes. 
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ELECTRIC TRACTION NOTES. 


» (Continued from page 752.) 


Nottingham.—4An undertakiug is being promoted to 
construct a light railway to be worked by electricity from Notting- 
ham to Stapleford, a distance of about 10 miles. Some time ago 


the local authorities at Stapleford petitioned the Nottingham City 


Council to extend the city electric tramways to that and neighbour- 
ing townships and villages. Ata meeting of the Stapleford Rural 
District Council on Monday the new scheme was discussed. 


Perth (W.A.).—The construction of the Kalgoorlie 
electric tramway is being rapidly pushed forward (says the 
Financier) Nearly all the poles bave been erected and the rails 
and overhead material have arrived at Fremantle. The work is 
being carried out under the supervision of Mr. Somerset, the 

jengineer to the Perth Electric Tramways, and formerly chief elec- 

, trical engineer to the Canadian Pacific Railway. The assistant 
engineer is Mr. Childs, who built the first section of the 
Perth electric tramway. All the previous hostility to the tramway 
in Kalgoorlie has disappeared, and been replaced by keen anticipa- 
tion and appreciation, though the Boulder municipality refuse to 
co-operate, and insist upon abiding by the decision to run a separate 
tramway and erect a separate power house. 


Rochford.— At the last meeting of the D.C., the town 
clerk of Southend, Mr. W. Snow, wrote that the Town Council con- 
templated applying for an order authorising the construction of 
certain additional light railways, whicn would include routes to 
Rochford, Great Wakering, Hadleigh and Rayleigh. Several 
members of the Council thought they should oppose the scheme 
because it would deprive them of the full use of the roads. It was 
agreed to appoint a committeee to consider the question. 


Royton.—The D.C. has authorised the Tramway and 
Electricity Committee (jointly with the Crompton D C.) to report 
upon the advantage or otherwise of having a joint electricity station, 
to appoint deputations to visit works, to report as to suitability of 
engineers to carry out the works iu contemplation, and of the various 
kinds of electrical and tramway schemes in operation or in pro- 
gress; also to solicit competitive applications from engincers, if 
thought desirable, and to ascertain the terms upon which the 
various private electrical or tramway companies are prepared to 
take over the transferable powers of the Council or to supply elec- 
trical energy. 


Swansea,—A conference was held here last week of 
representatives of the Swansea and the Glamorgan County Councils 
to consider the question of the control of the proposed new Swansea 
tramways beyond the borough boundaries. The County Council has 
three schemes in hand. These are to carry the tramway service 
from Swansea to Longhor, another from Maniston to Ystalyfera, 
and the third from Maniston to Neath. Under the recent Light 
Railway Order, the Swansea Council have power to extend the 
present town electric service to Maniston, to Sketly, and to Cockett. 
The Glamorgan Council wishes the Swansea Council to surrender 
the rights beyond the borough boundary. There is a tacit agree- 
ment between the parties, but the conference was adjourned with- 
out anything definite being decided. 


Taunton.—Just 11 weeks ago the British Electric 
Traction Company started its electric tramline running from the 
Great Western Railway Station to the eastern (and opposite) end of 
the borough. At the end of 10 weeks' running the number of 
passengers carried had been 214,553, or 3,400 per day, making a 
weekly average of a number equal to the total population of the 
town. The directors of the owning company, the Taunton and 
West Somerset Electric Railways and Tramways Company, Limited, 
who are identical with those of the Electric Traction Company, gave 
a banquet on Wednesday, October 30tb, at the Castle Hotel, 
Taunton, to celebrate the successful inauguration of the system, 
some leading electricians and the members of the local Corporation 
being invited. Mr. J. S. Raworth, M. Inst. C. E., technical director of 
the company, presided, and complimentary speeches occupied the 
evening after dinner had bcen discussed. 


Tipton.—The Council last week resolved to promote a 
Bill to confer powers upon the Council to acquire the tramways 
and to electrically equip them. 


. Torquay.—The T.C. has received from the Provincial 
Electrical Supply Company formal notice of their intention to apply 
for a provisional order to ruu electric trams ia Torquay. At a 
meeting of the Paignton D.C. ou Monday a letter was read from the 
Power and Traction Company, Limited, stating that they proposed 
to carry out a comprehensive scheme of tramways for Torquay, 
Paignton and district. The compauy propose the overhead trolley 
system for the trams, as did also the firat-named company, with this 
exception—that in the narrowest portions of the Torquay streets 
the open conduit system would be used. The Provincial Company 
also proposed to run a track by the side of the roads, and to keep 
the roads in repair a foot on either side of the track. The meeting 
approved of the principle of the schemes. 


Willenhall.—The B.E.T. Company bas informed the 
U.D.C. that the work of reconstracting and electrically equipping 
the tramways authorised in the district will be commenced in a few 
days. It was added that the tracks will be ready for running from 
the month of May next. 


TELEGRAPH AND TELEPHONE NOTES. 


— 


Cape — Australia Cable.— The Morning Post says that 
on the occasion of the opening of the Cape Australia cable the 
following telegram was received by the Eastern Extension Telegraph 
Company from Lord Tennyson, Governor of South Australia :— 

Twenty-nine years ago telegraphic communication between Adelaide and 
London was first established, greatly owing to the courage of Sir Charles Todd 
and his associates, who joined Port Darwin and Adelaide by overland wire 
through Central Australia, and to-day we heartily congratulate the Eastern 
Extension Company for joining Adelaide and South Australia with London by 
an alternative cable by way of South Africa. That would be most important, 
but it is also a connecting link between several strategic outposts of our Empire 
and the Mother Country, every part of which can be under the protection of 
British ships. Our entire community are grateful to you for this and for your 
reduced charge of cables, and for the greater facilities thus given to commercial 
enterprise. 


East Lancashire Telephones.—Darwen has asked 
Blackburn Mayor to convene a mecting of representatives of East 
Lancashire boroughs to discuss the advisability of establishing a 
municipal telephone service for Darwen, Blackburn, Accrington, 
Clitheroe, Whalley, Rishton, Great Harwood, and other places. 


Manchester Telephones,—The City Council will hold 
a special meeting on November 13th “to take into consideration 
aud determine upon the expediency of joining with other local 
authorities in the Manchester telephone exchange area in the pro- 
motion of a Bill to constitute a board consisting of representatives 
of corporations and district councils within the said area, or some of 
them, for the purpose of providing a system of public telephonic 
communication within the area; for enabling the Postmaster- 
General to grant to the board, and the board to accept, licenses for 
telephonic purposes under the Telegraph Acts, 1363 to 1897, and 
the Telegraph Act, 1899; and to confer and impose upon the 
board and the several constituent authorities all necessary ard 
proper powers and obligations in that behalf; and also (if deemed 
expedient to promote such Bill) for charging all or some of the 
expense of promoting such Bill upon the city fund and city rate, or 
on such other fund or rate as the Council sball deem advisable.” 


Milan—Turin—Paris Telephone,—The new trunk line 
between Milan, Turin and Paris vid Mont Cenis, will be Open to 
international communication at the end of the present month. 
This line will immediately afterwards be followed hy the inaugu- 
ration of another line from Milan to Zurich, of which there remaing 
but the Como Chiasso section to complete. By means of the Paris 
Milan line, the latter town will be placed in communication with 
London,and by means of the Milan— Zurich line, London will be in 
communication with Berlin. The construction of a direct line 
between Milan and the German capital is at present under discus- 


sion. 


Portsmouth Telephones.—The license of the Post- 
master-General has been obtained by the T.C., and this week a 
Local Government Board inquiry re loan has been held. 


Telegraph Rates.—An alteration of rates on telegrams 
to Aden and several places on the Eastern seaboard of Africa came 
into force on November 1st. With the exception of Madagascar 
and Zambesia, which are fixed at 4s. per word, the rates for all other 
places range from 3s. to 3s. 6d. per word. Telegraphic communica- 
tion has been established with Klondike, and the rates to Alaska. 
British Columbia, aud the North-West Territory of Canada have 


been revised. 


Telegraph Steamer Viking.“—The Viking, says the 
'ewcastle Daily Leader, was launched from Messrs. Sir W. G. 
Armstrong, Whitworth & Co.’s shipyard at Walker, last week. She 
has been built to the order of the Amazon Telegraph Company, and 
is required for work on the river of that name, where she will be 
employed in picking up the telegraph cable which lies along the 
bed, repairing 1t, and Jaying new lengths when it is desired The 
speed of the current which she has to withstand renders large 
propelling power necessary, and as the draught of water is very 
limited the form of the ship and the type of the propelling 
machiuery require careful consideration. The vessel in question is 
single-decked, 218 ft. long and 36 ft. beam, and the draught of 
water when fully loaded is only 10 ft. As the climate in which the 
vessel will have to work is exceedingly treacherous, and the efticiency 
of the ship depends largely upon the health of the crew, special 
attention has been paid to the ventilation throughout the ship, and 
all the living rooms are 80 arranged that an adequate supply of air 
is at all times available, while at the same time the shade deck has 
specially arrauged awnings to afford shelter against the tropical rains 
which are of frequent occurrence. There are three cable tauks fitted 
up in accordance with the latest practice. A powerful “ picking- 
up” and “paying-out” machine is titted on deck, and is capable of 
picking up cable under a strain of 20 tons. The propelling 
machinery is of the twin screw triple-expansion type, and has been 
built by the Wallsend Slipway and Engiueering Company. 


West Riding Telephone Conference.—The Leeds, 
Bradford, Sheffield, and Halifax Corporations were represented at a 
conference on municipal telephones held at Leeds last week. It 
was determined to recommend the West Riding municipalities to 
simultaneously apply for licenses, that a joint committee should be 
formed to carry the resolution into effect, and that there should be 
no terminal changes between the authorities entering into the 
scheme. Hudderstield was not represented at the conference, 
but is already in possession of the necessary authority, and intends 


shortly to apply for borrowing powers. 


construction, rail bonds, &c, for the City Council See Official 


bonding, overhead equipment, feeder cables, pilot wires, tramcars, 
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Wireless Telegraphy.—The Brussels correspondent of Manchester.—November 9th. Telescopic and rigid 
the Daily Chronicle reports that a resident of Samarang, Java, has tower wagons for the Tramways Committee. See “Official 
applied to the Dutch Government for the definite concession of the Notices " October 25th. 
application of wireless telegraphy in the Dutch East Indies, witha er.—Tw : S oc. . ; 
view to connecting Java with the adjacent coasts, It is also pro- Manchester.—Two 6,000-H. P. triple expansion engines, 


: : . : two 3,750-Kw., three-phase alternators, 48 motor-generators for 
posed to instal the instruments in the various postal telegraph , , : , : : 
offices and railway stations of the island, and to provide the different V station, and sub-stations. See “Ofcial 
light-houses round the coast with receivers with a view to taking ° 

messages from steamers at sea. 


Manstield.—November 11th. The T.C. is now inviting 
s. 5 pc. there has just En dpud a tenders for the buildings of electricity and dust destructor works. 
station for instruction in Marconi’s system of wireless telegraphy. "T . 
The station is under the müpentcndeuce of Mr. T. Bowden and Newport . (Mon.).—November 11th. Monmoathshire 
messages have been exchanged with the South Foreland, a distance County Council is inviting tenders for the electric lighting of the 
of 60 miles. At present there are six resident students, but it is new council chamber and offices at Newport. Specifications, &o., 
expected that under the recent agreement with Lloyd's a large of Mr. W. Tanner, Newport. 
number of pupils will pass through the school." | Rochdale.— November 8th. Boilers, economisers, stokers, 
The Morning Post Rome correspondent states that the Italian condensers, &., for the electricity works. See" Official Notices” 
naval ofticers, after many experiments, have succeeded in establish- October - 
_ing communication between Spezia and Sardinia, a distance of more : ps . 
than 200 kilometres, with the Marconi apparatus. Ronme,—November 16th. At a Ministry of Public 


Works, Rome, on November 16th tenders will be opened for the 
supply and installation of necessary apparatus, &c., for the dis- 
tribution of electric energy in the Hospital Humbert I, at Rome. 
A delay of six months will be allowed for the execution of the 
| works. Full particulars can be had on application to the Secretary. 
CONTRACTS OPEN AND CLOSED. Rotherham.—November 12th. Wiring the Hospital 


for electric lighting. Specifications from the borough electrical 
engineer, Mr. E. Cross, Rawmarsh Road, Rotherham. 


Spain.— November 15th. Tenders are being invited 
OPEN. 


until November 15th by the Spanish Post and Telegraph Authorities 
Aberdeen. November 26th Overhead: line work in Madrid for the concession for the establishment and working of 
0 a 0 t 9 


: en a telephone system in the town of Valdepenas (province of Ciudad 
enu bonding, &c. for Corporation tramways. See “Official Real). Particulars can be obtained from, and tenders are to be sent 
otices " to-day. to, La Direccion General de Correos y Telegrafos, Madrid. 
i f re : 
Amsterdam. — November 18th. Electrical overhead South Lancashire. November 95th. Overhead elec- 


trical equipment of lines for the S. L. E. T. and Power Company. 
See Official Notices“ October 25th. 


Notices October 18th. 


Army Contracts. — The Secretary of State for War St, Annes-on-the-Sea.— November 15th. Street mains 
gives notice that tenders for specific quantities of the under- for the U. D.C. See “ Official Notices“ November 1st. 
mentioned articles will probably be invited from time to time 


during the next 12 months, namely :—Acids, Electrical Instruments, Stoke Newington.—November 18th. Electric lighting 
Telegraph Cable. See Official Notices“ October 18th. cables, See '' Official Notices " to-day. 


Barking Town. — November 12th. An electrically- Swindon.—November 12th. Boilers, cooling tower, 10- 


driven loco. crane, and permanent way for the U.D.C. see ton crane and other plant for electricity works. See Official 
„Official Notices“ October 18th. Notices " October 11th. 


Boulder City.—November 23rd. The Council invites Willesden.—November 12th. Boilers, steam dynamos, 
tenders from manufacturers for the construction of a tramway transformers, motor-generators, switch-gear, cranes, battery, mains, 
system, plans and specifications of which are to be seen at the office Public lamps, piping, condensing plant, &c., for the D.C. electricity 
of the Agent-General, London. Sce "Official Notices“ September works scheme. See '' Official Notices " October 25th. 


20th. Wimbledon.—November 14th. Tenders for wiring the 
Brighton.—November 25th. Meters for one year for electricity works. See Official Notices“ November 1st. 


the Council See " Official Notices " to-day. Woolwich.—November 15th. Electrical instrumente 
Bury.—November 18th. 28 electric tramcars for the for the Council. See “ Official Notices" November Ist. 
Tramways Committee. Lacey, Clirehugh & Sillar, engineers. 


Coventry.—November 27th. Triple-expansion low speed 


engine, 400-Kw. alternator and exciter for the electricity works. 
See “Offcial Notices“ to-day. 


| CLOSED. 
Croydon.—November 18th. Balancer sets and switch- 

board for the Corporation electricity works. See Official Notices“ Batley.—The T.C. has accepted the tender of A. Graham 

to-day. qa ee of Huddersfield, for permanent way work for the elec- 

: ric tramways. , 

Dublin.—November 25th. The D. U. Tramways Co. 

wants tenders for stores, including car fittings, electrical supplies, Bradford.—The Corporation has accepted the offer of 

&c. See Official Notices" November 1st. 


Demerbe & Co. to supply and lay on the Demerbe system, nr 
A same terms and conditions as last contract, the tramway 

Dundee.—November 11th. Eight tramcars for the T.C. required in the construction of an extension line along Horton Park 
See Official Notices“ November Ist. 


Avenue and Little Horton Lane. The tender of Messrs. pn 
East London (S.A.).—November 26th. Tenders to Allen & Son, Limited, for two centrifugal engines and pumps 
Mr. R. N. Moir, Town Clerk, for 50-kw. alternator and engine. 


Valley Road electricity works for £1,670 has also been accepted. 
London agents, Mesars. Dyer & Dyer, Aldermanbury, E.C. Bristol.—The Electrical Committee bas accepted the 
- : 1993 tender of Messrs. Jones & Horsfield for laying pipes at the Avon- 
Farnworth, — November Ha The Pierrat Cou bank ori. 
mittee invites tenders for wiring and fitting up the tramway dep | : . l , 
for lighting and power. Mr. J. D. Pember is the electrical engineeer, Glasgow.—It is stated that the National Conduit Cable 
Albert Road, from whom specifications, &c., may be obtained Company has secured a further £50,000 contract from the Corpora- 
(108. 6d. returnable as usual) See Official Notices ” to-day. tion for wires and other materials necessary for the extension of the 
a f electric tramways. Low price and quick delivery are said to have 
G.E. Railway.—November 22nd. The directors want secured the contract to this company. 
pape for stores as per details given in our “Official Notices London.—The London County Council on Tuesday 
cay: " . decided the following contracts in connection with the reconstruc- 
Hull.—November 28th. Six rotary transformers for tion of the tramways between Westminster Bridge and Tooting, &. 
continuous current transformation, 2,000 volts to 200 volts, 90 Kw. 


; : A).—T RAIL FASTENINGS. 
each. See“ Ofticial Notices " November 1st. British bes rion € 3 Company £88,534 
oli . Barrow Hematite Steel Compan n os T . . 9994 
Islington. ovember 26th. Are lamps, columns, and Walter Scott, Limited (The Leeds Steel Works) (accepted) .. 2,443 
cables for the Council. See ' Official Notices " November 1st. 205. 04. esos 0o. AUG 


Bolckow, Vaughan & Co. 
Lancaster.—November 27th. Rails, fishplates, bonds, 


- 


(B).—SroT RAILS, CONDUCTOR TEES AND FASTENINOR 


British Westinghouse Electric and Manufacturing Company DM 
&c., for the Corporation tramways. See Official Notices" to-day. ios e pini ic Mad iin 5 
i i E The Highways Committee, in 1eferring to these tenders, 
Leigh.—November 16th. Triple concentric cables; 12 stated :— | 


months’ supply for the Co poration, See “ Official Notices” to-day. As regarded the specification (A), Messrs. Askham Bios. tendered 


-a —— — 


wont 


vol. 49. No. 1,250, Nr 8, 1901.] THE ELECTRICAL REVIEW. 


771 


for bolts and nuts only at £640; while as regarded the specification 
(B), the Barrow Hematite Steel Company tendered for slot rails 
and fishplates only at £15,065, and gave no price for the conductor 
rails, bolts, or any other part of the work. The tender of Mesers. 
Walter Scott, Limited, for the slot rails and fishplates is £14,650, 
and Messrs. Askham Bros. tender for the bars and nuts only at 
£2,498. Messrs. J. G. White & Co. tender for the bars and connec- 
tions, which will be required if their alternative tender for roadwork 
be accepted, at £5,150. 

It will be seen from the list that the lowest tender for (A) the 
track rails is that of Messrs. Bolckow, Vaughan & Co., and the next 
lowest that of Messrs. Walter Scott, Limited. The first-named firm 
does not, however, tender on the specification (B) for slot rails; and 
Messrs. Walter Scott’s tender is not only the lowest for that 
specification, but they accompany their tender for (A) by a statement 
that they cannot undertake (B) unless (A) also is entrusted to them. 
In the circumstances Dr. Kennedy considers, and we agree witb him, 
that it is advisable that, subject to the result of the usual inquiries 
proving satisfactory, the tenders of Messrs. Walter Scott should be 
accepted for both (A) and (B). 

Messrs. Scott state that they can deliver the first 500 tons of track 
rails within 12 weeks from the date of order, and that they will 
afterwards deliver from 100 to 150 tons per week, which, in the 
opinion of Dr. Kennedy, will be as much as the roadwork contractors 
will be able to deal with as the work progresses. As regards the 
specification (A), Messrs. Scott propose as their sub-contractors for 
bolts and nuts the Helicoid Lock-Nut Company, of Acton ; and also 
to employ the Coghlan Steel Company, of Hunslet, to roll the &sh- 
plates and other small work, for which Messrs. Scott will themselves 
manufacture the metal. Under specification (B) they propose the 
same sub-contractors for bolts and nuts as under (A), with the 
addition of another sub-contractor for the tie-bars. 


(C.) EXECUTION OF RoaD WORK AND PLATELAYING. 


British Westinghouse Company £230,982 
British Insulated Wire Company .. 194,168 
Dick, Kerr & Co. .. is E 189,018 
E. Nuttall .. ee ws 185,870 
i (alternative).. : s 2$ i $^ 188,870 

W. Griffiths & Co. ih vs od A" is "T ee 183,631 
J. G. White & Co., several tenders ranging from s ne 183,131 
LET (X) 9 to ee ee ee 165,884 

J. G. White (accepted) .. vs " "n 171,145 


The observations of the Highways Committee on these tenders 
were as follows :— : 

The tenders of Messrs. J. G. White & Co. are the lowest 
throughout, and consist of different combinations of three sections 
of the work, namely —(a) roadwork ; (b) hydrants and water supply; 
and (c) special work; and, according as these three sections are 
combined in different ways, the tenders vary in amount from 
£183,131 to £165,384. The lowest combinations are those in which 
the special work is proposed to be manufactured by Messrs. Askham 
Brothers, of Sheffield. On investigation, however, it has been 
found that Messrs. Askham's works, though well equipped for 
turning out excellent material, are not so arranged as to con- 
veniently produce the really heavy castings which will be required, 
and Messrs. White & Co. have in the circumstances withdrawn these 
tenders. For the roadwork proper, exactly to specification, Messrs. 
White & Co.'s tender is £140,849, and, to an alternative specifica- 
tion of their own, is £146,847. "This alternative allows for yokes 
spaced 3 ft. 9 in. apart instead of 5 ft., and for other modifications; 
and if the alternative were accepted certain other items would have 
to be added, making a total for the alternative of £149,313. Dr. 
Kennedy has endeavoured to combine the best features of his 
specified scheme and of the alternative proposed by Messrs. White 
and Co.; and, having gone through these in detail, he finds that 
the corresponding price for the road work section would be £145,850. 
As regards the special work, namely, points and crossings, Messrs. 
White & Co. originally tendered both for the Lorain Company's 
work and that of Messrs. Askham Brothers, but the latter has, as 
above stated, been withdrawn. Messrs. White included two tenders 
for Lorain work, the one at £24,161 and the other at £30,873, the 
latter being for what is known as guarantee work" throughout, 
a number of the parts being so made as to be renewable. Dr. 
Kennedy does not think it desirable that the higher price should be 
accepted, but that Lorain "guarantee work" should be selected 
for crossings where the wear will be greatest; and this would add 
£1,134 to the lower offer, making the amount £25,295. Of the 
different tenders sent in by Messrs. White & Co, Dr. Kennedy 
suggests, and we agree with him, the acceptance of the combination 
under which the road work would cost £145,850 and the special work 
£25,295, making a total of £171,145. The modifications proposed 
will affect, to a small extent (perhaps an addition of £250) Messrs. 
Scott’s contract price under (B); but this is a very small matter, 
which can be adjusted hereafter. 

We are informed by Dr. Kennedy that the firm of Messrs. White 
and Co. is the English branch of a very well-known American firm 
under the same name which has, in America, done & great deal of 
work of an important character, and that Messrs. White & Co. pos- 
sess as their chief engineer a gentleman who has carried out a great 
deal of electrical conduit system work in the United States and on 
the Continent of Europe, including the conduit work in Paris. 
They undertake to commence the work in the roads within 13 
weeks after receiving notice to do 8o, and to complete it within 13 
weeks from commencement, provided that they will be allowed to 
work in six lengths of 440 yards each at the same time. We antici- 
pate that no difficulty will be raised by the road authorities con- 
cerned who will naturally be as anxious as the Council that the work 


‘shall be completed within the shortest possible time, to the arrange- 


ment proposed. ! 
Mesars. White & Co. p as sub-contractors for the road work 


Messrs. W. Griffiths & Co., and for the special work, as will be 


gathered from the above particulars, the Lorain Steel Company, of 
Ohio, U.S.A, and to these arrangements we see no objection. They 
have not yet indicated to whom they propose to sublet the castings 
of the yokes and other similar ironwork. 

The Bridges Committee of the London County Council received 
the following tenders for the supply of electric lifts and pumps in 
connection with the shafts of the Greenwich footway tunnel :— 


Easton & Co. (accepted) .. 47.881 

J. Richmond & Co. .. an eu SA se an 11,975 

Scott & Mountain (informal) .. ee $5 T sa a — 

Reading.—A Manchester contractor, Mr. Nuttall, is 
stated to have secured the contract for the electric tramways 
permanent way construction for the Corporation at about £83,800. 


Southwark.—The Borough Council has accepted the 
tender of Messrs. Geipel & Lange for the supply of meters, fuses, 
&c., for £107. 


Stepney.—The Borough Council has ordered certain 
8witchboards from the Ediswan Co. for £1,166. 


FORTHCOMING EVENTS. 


Thursday, November 14tb.—Meeting of the Dublin Section of the 
Institution of Electrical Engineers. Paper by Mr. 
P. S. Sheardown on An Account of the German Tour 
of the I. E. E.“ 

Friday, November 15th.—At 8 p.m. Electro Harmonic Society. 
Ladies’ night. 

Saturday, November 16th.—At 3 p.m. Institution of Junior Engi- 
neers. Visit to the Standardising Laboratory of the 
Board of Trade, Standards Department, Westminster. 

Thursday, November 21st.—Opening meeting of the Institution of 
Electrical Engineers. 


NOTES. 


Institution of Electrical Engineers (Newcastle 
Nection).—The following is a copy of the programme of Session 
1901—1902 :— 


November 15th.—Address by the chairman, Mr. John F. C. Snell. 

December 2ud.—“ A Combined Integrating and Maximum Demand 
Meter," by Mr. J. H. Barker, member. 

December 16th.—“ Electric Car Equipments and their Maintenance,” 
by Mr. Arthur Wigram, associate. 

January 13th, 1902,—'' Starting Resistances,” by Mr. A. E. Gott, 
associate. 

January 27th.—" Sub-Station Polyphase Machinery," by Mr. Andrew 
Stewart, member. ° 

February 10th.—" Electrical Legislation and Finance,” by Mr. 
H. W. Handcock, member. | 

February 17th.—" Equipment of a Modern Telephone Exchange," 
by Mr. F. A. S. Wormull, member. 

March 10th.—“ Electrical Power Supply on the North-East Coast," 
by Mr. C. S. Vesey-Brown. 

March 24th.—“ The Distribution of Flux in Large Electro- 
Magnets," by Mr. W. M. Thornton, member. 

March 31st.—" Mains Department of a Direct-Current Supply 
Station," by Mr. J. F. Moore. 


The Electrical Operation of Railway Turntables, 
— The first cost of a steam plant to work a turntable is reported as 
£250 by the American Association of Railway Supcrintendents. A 
gasoline plant costs £200, and an electrical equipment costs £280 
with an additional £340 for generating plant. It appears folly to 
operate e:ectrically, unless current can be had from an existing 
source. If a separate steam engine must be employed to generate 
the electricity, why not use the engine direct?  'The cost of 
operating turntables by hand and power in a number of cases was 
respectively 24s. and 30s. per day by hand, and 188. and 14s. 6d. 
with gasoline engines. A stcam-driven table cost 14s. 6d. by power, 
and about double this sum by band. Another steam table 
cost 19s. 6d. Some electrically-driven tables which had cost 
65s. 9d. and 45s. by hand cost 12s. and 18s. 9d. electrically. 
Other electrically-driven tables cost 30s., 18s. 3d. and 17s. 4d. The 
number of engines turned per day was from 100 to 400, and does 
not appear seriously to affect cost. Generally, a gasoline engine is 
the most economical and convenient, except where electricity can 
be bad from an outside source. Hand power is becoming too feeble 
fur large engines, which now in some cases weigh, including tender, 
250,000 lbs., and render some form of power practically a necessity. 


Yorkshire College Engineering Society. — The 
sec.nd meeting of the session was held on Monday last week 
at Lecds. Prof. Goodman, presided; Mr. R. J. Isaacson, read a 
paper describing the Wigzell balanced engine, which he claimed 
to be specially suitable for marine purposes, on account of 
economy of space, light weight, small amount of friction, freedom 
from crankshaft fracture, and absence of vibration, due to the 
balancing properties which are ite characteristic. 


„ 
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Institution of Junior Engineers.—The annual gencral 
meeting of this Institution was held at the Westminster Palace 
Hotel on October 25th, Mr. Percival Marshall presiding. The 
report stated that there had been no fewer than 103 elections, 
bringing up the total membership to 652. In addition to the seven 
monthly meetings, an additional meeting had been held under the 
title of “ Engineering Question Night,” when a number of different 
engineering questions were dealt with, this new feature in the pro- 
gramme proving very successful. Reference was made to the open- 


. ing last June of the Institution offices at 39, Victoria Street, the 


rooms having been suitably furnished as library, reading and 
writing rooms, &c. 


Dispersing Hail Clouds,—In the course of a commu- 


` nication written by Mr. G. W. Stanviéwitch, and read by M. Tanssen 


before the French Academy of Science, it would appear that the 
formation of hail at practically any height can be obviated by 
passing electric sparks through the embryo hail cloud. "This can be 
done by sending up into the cloud a small captive balloon or a kite 
provided with a steel wire accompanied by two insulated copper or 


aluminium wires, which would conduct the current from a battery 
on the ground. 


Fair (?) Competition,— We extract the following from 
the Financial News, by their correspondent in Germany :—'' The im- 
provement in the steel industry, it is true, is not supported by orders 
for home consumption ; but the exports, especially to Belgium, Hol- 
land, and Great Britain, are becoming quite important. At present con- 
siderable losses are being sustained on these exports, but they are of 
great assistance to manufacturers, enabling them to reduce stocks 
and bringing in much-needed cash. If these exports can only be 
maintained, they should prove more profitable, as the new contracts 
for cheaper raw materials and coal will soon come into operation." 
This is what our manufacturers have to put up with! Happily, no 


better method could be devised for the eventual destruction of the 
authors of it. 


Royal Institution.— The Christmas course of six 
lectures to young people at the Royal Institution, will this year be 
delivered by Prof. J. A. Fleming, F. R. S., Professor of Electrical 
Engineering at University College, London. His subject is“ Waves 
and Ripples in Water, Air, and Ather,“ aud the first lecture will be 
delivered on Saturday afternoon, December 28th, at 30 clock. The 
remaining lectures will be on December 31st, 1901, January 2nd, 


4th, 7th and 9th, 1902. 


London County Council. —The Council resolved, at the 
meeting on Tuesday, to lend £7,000 to the Poplar Borough Council 
for the erection of generating station buildings, and £10,000 to the 
Stepney Council for electric lighting purposes. The consideration 
was adjourned for a week of a report by the Highways Committee 
on the subject of the construction of subways for the accommoda- 
tion of electric tramways and pipes and cables of all kinds. It 
appears that the electrical engineer and tbe tramways manager, who 
reeently inspected the shallow underground tramways in New York 
and Boston, are of opinion that a similar system should be intro- 
duced in London. As a trial, it is suggested that a subway and 
tramway should be constructed from the Victoria Embankment to 
Theobald’s Road or Rosebery Avenue, at a cost of £282,000, and 
next week the Council will be asked to seek Parliamentary powcrs 
for this purpose, and for the placing of pipes and wires in subways. 
It was decided to apply for powers to authorise the construction of 


a conduit system of electric tramway from Camberwell Green vid 


Denmark Hill, Champion Park, Grove Vale, and Lordship Lane, to 


a point near the intersection of tbat thoroughfare with Crystal 
Palace Road. 


A 10,000-Volt Shock.—The following „story“ is told 
by the Sun :—'' An attempt to commit a murder by means of a tele- 
phone is reported from Mascara, in Algeria. The manager of the 
electric lighting station, noticing that histelephone was out of order, 
attempted to disconnect the wire, and received a violent shock, 
causiog him to fall senseless to the floor. It was afterwards dis- 
covercd that a discharged workman bad connected the wire on the 


high road with the electric light wire, on which there was a current 
of 10,000 volts.” 


Obituary.—The death is announced of Mr. G. Noble 


Partridge, late superintending engineer of tbe postal telegraphs for 
the South Wales district. The deceased gentleman was born in 


' 1842, and commenced his professional career with the old Electric 


Telegraph Company in 1857. He was transferred to the Govern- 
ment at the time of the acquisition of the telegraphs by the State, 
and became assistant superintending engineer at Nottingham in 
1877. He was made superintending engineer at Cardiff in 1896, 
and continued in that capacity until February last, when, owing to 
ill-health, he retired on a substantial pension. It may be added, 
says the South Wales Daily News, that during the five years he was 
in charge of this district, he superintended many important works, 
the chief of them being the introduction of the pneumatic tubes 
between the docks and town offices, and the taking over of the trunk 
telephone lines from the National Company. 


Naval Boilers.—A letter in the Thnes last week from 
Messrs. John I. Thornycroft & Co., shows the extent to which 
“ Thornycroft” and Thornycroft-Schulz” water-tube boilers have 
been adopted in the navies of the world. The following is a list of 
the countries that have adopted toa certain extent the water-tube 
boiler :— Great Britain, India, United States, Germany, Denmark, 
France, Italy, Japan, Spain, Russia, Austria, China, Argentina, 


Brazil, and Egypt, making a total of 259 ships, and a total collective 
horse-power of 1,070,440. This includes some of the largest and 
most powerful battleships and cruisers in existence. 


An Effect of Tramway Competition.—In conse- 
quence of the success of the new L. U. T. tramways, the L.S.W. Rail- 


way are putting on 24 new trains from Gunnersbury to Hounslow, 
and decreasing the fares. 


Institution of Civil Engineers.—On Tuesday last, 
Mr. Charles Hawksley delivered his presidential address to the mem- 


bers of this Institution, and the presentation of medals and prizes 
took place. . 


Electro-Harmonic Society.—On Friday next weck 
(November 15th) there is a ladies’ night at the Electro-Harmonic. An 
excellent programme has been prepared. The vocalists are the 
Misses Jessie Stewart and Florence Hoole, and Mr. Frederick 
Ranalow. There will be a silver bell performance by Mr. Harry 
Tipper, Mr. Albert Fransella, of Queen's Hall fame, is to entertain 
as a solo flautist, while humorous recitations are to be given by 


Mr. Arthur Helmore, and humorous sketches by Mr. Harrison Hill. 
Mr. Izard will be at the piano. 


Institution of Electrical Engineers.—Tt is announced 
that the annual dinner of the Institution of Electrical Engineers 


will be held in the Grand Hall of the Hotel Cecil on the evening of 
Monday, December 9th. 


Electromobile Run.—The record of distance for electric 
motor-cara, held for a considerable time past by Messrs. Bouquet, 
Garcin and Schivre with 262 kilometres without recharge, has 
been broken by M. Kriéger, who, on Oc'ober 16th, with one of his 
cars carrying a battery of Fulmen accumulators, covered on the 
“ Route Nationale" from Paris to Bordeaux, between Paris and 
Chatellerault, 307 kilometres without recharge. This is a remark- 
able performance, which will be learned with pleasure by all 
interested in the future of ‘“electromobilism.” The following 
statistics regarding this performance are interesting :— 

Weight of motor-car (empty) with accum 


ulaters Wa . 2,295 kilos.. 
[I] , (loaded) ee ee $ 


ae LI 2,500 LAJ 
" accumulators us ve ss 8 ss . . 3,260 „ 
Weight of accumulators 1.250 50 
- - 3. = d. os ee ee $9 
Total weight 2,909 
Initial motive power in volts (60 x 2:5) .. i E .. 150 
Mean motive power in volts (50 x 4) $a js T .. 120 
Final mot ve power in volts (60 x 1:7) .. T bs 103 
Capacity in ampere- hours .. et 7 irs es .. 40 
Total energy (about) in kw.-hours.. - nx Vs 48 
Normal speed on level on good surface in km -hour .. os 26 
Corres; onding current in amperes (28 to 30) ne as 29 
Mean power absorbed (about) in watts (10 x 29) 8,480 
Specific energy in watt-hour per car-km. ka o 18 
v 5 "5 „ metrie ton-km. e 6541 
Total distance in km... i T - si T .. 807 
Total duration of journey, stops included, in hours and 
minutes s <a T T T 85 . 1785 
Total duration of journey, stops deducted, in hours and 
minutes " - is yd ay m P? .. 16.15 
Commercial speed in km.-hours .. isi V ee T 
Maximum speed in km.-hours - Ke wa oe 82 26 
Minimum „ „ " "T AT k .. 1865 


A Telephone Appointment.—“ In its endeavours to deal 
satisfactorily with the public. one of the largest independent tele- 
phone exchanges in the country, the Cuyahoga, of Cleveland, has 
organised a trouble and information bureau, at the head of which it 
has placed a young lady who bas a reputation throughout the State 
of Ohio for the great success she has achieved in dealing with 
imbeciles. Probably in making this selection of Miss Asbley, the 
Cuyahoga Telephone Company had no intention of retlecting upon 
the averaye intelligence of the public of Cleveland, but the fact 
remains that a large percentage of the trouble in giving good ser. 
vice is due rather to the subscriber than to the system."— Electrical 
World, | 

[Will our own telephone authorities follow suit, and appoints 


&pecialist to deal with those who have become imbeciles while using 
the service ?—Eps, E. R.] 


Lifts for Underground Railways.— Our readers are 
already familiar with the fact tbat the electric lifts which have been 
running on the City and South London Railway since the spring of 
1960 are of English manufacture, while those on the Central 
London Hailway are of American construction, and have been 
running since July of the same year. They have, therefore, been 
at work long enough to afford ample opportunity for a comparison 
of the advantages of the two systems in actual workiog. We now 
learn that the order for the electric lifts for the Great Northern and 
City Railway, for which the electrical equipment was recently 
ordered from the B.T.H. Co., has just been placed with Messrs. 
Easton & Co., Limited. In view of the fact that this firm supplied 
the City and South London lifts, the order seems to possess & 
special significance. As statements are constantly being made with 
regard to the alleged superiority of American machinery over that 


produced in this country, it is important to note that, as regards 
lifts, English makers can more than hold their own. 


Appointments Vacant.—An electrical engineering 
demonstrator is required for the Finsbury Technical College at 
£100 (to £150) ; a junior assistant for the Darlington Corporation 
electricity department at £78; a chief engineer-in-charge at £120 
and engineers-in-charge at £104 for Bermondsey. The Hackney 
Borough Council is about to appoint a staff for its electricity works; 


. Shift and tes ing engineers, fitters, and so forth are required, and 


particulars : re given in our Officiai Notices” to-day. 


UR 
T 
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Personal.— The Johannesburg Official Gazette announces 


that recently a presentation of an address, accompanied by a gold 


watch and chain, was made to Quartermaster-Sergeant Devonshire, 
R. E., by the civilian members of the telegraph, telephone, and 
engineering branches. The recipient has been acting as district 
engineer of telegraphs and telephones since the entry of Lord 
Roberts into Johannesburg. The presentation was made by Mr. 
J. E. Symons, assistant district engineer, in the presence of some 
70 or 80 men belonging to the telegraph and telephone branches. 

On September 17th the officers and members of the staff of the 
Brisbane Tramways Company, Limited, gave a farewell send-off to 
Mr.. Harold W. Clapp, superintendent of rolling-stock, who was 
leaving for the United States to take a position in the works of 
the General Electric Company at Schenectady. Mr. Clapp has 
been with the company for five years. He was presented, on behalf 
of his staff associates, with a handsome set of silver-mounted brushes 
in a morocco case. 

A New York Exchange says that Mr. F. W. Jones, of London, 
recently visited the United States. Mr. Jones was one of the 
pioneer telephone men in America before his interests brought him 
to England. 


Agency Notice.—The Thames Electrical Manufacturing 
Company, of Bucklersbury, E.C., and 110, Cannon Street, are, we 
understand, taking up several important Continental agencies in 
electric light fittings and accessories. 


For Sale.— Messrs. Wheatley Kirk, Price & Co. announce 
a forthcoming sale of electric lamps and accessories in connection 
with the liquidation of the New British Incandescent Electric 
Lamp Company, Limited. See our advertisement pages to-day. 


The Duke of York and the Canadian Niagara 
Power Works.—Having broken ground for their projected great 
power development on the Canadian side at Niagara Falle, the 
Canadian Niagara Power Company hurried preparations forward in 
order that the corner-stone of their magnificent station, which is to 
be the scene of Canada's greatest water-power development, and 
probably the greatest in the English possessions, might be in readi- 
ness to be laid by tne Duke of Cornwall and York on the occasion 
of his recent visit to Niagara. "Unfortunately the itinerary of the 
Royal party brought the Duke's visit to the Falls on Sunday, and so 
it was then impossible for the Duke to place the stone, which means 
so much for the Dominion and its industrial future. Recognising 
the merit of the project, and desiring to aid in the noble work 
of developing Canada's resources, the Duke locked a silver box 
which was placed in the corner-stone when it was laid in 
place, as seen in the illustration. The corner of the wheel pit 
excavation is seen to the right of the picture. This wheel-pit will 
have a total capacity of 50,000 H.P., and the first section of it to be 
built will be 250 ft. long and approximately 200 ft. deep. The pit will 
contain 5,000 H. . units. The total projected development of the 
Canadian Niagara Power Company will be 100,000 H.P. The water 


CORNER STONE OF THE CANADIAN NIAGARA POWER STATION. 


from the turbines will be discharged into a tunnel that will ran to 
the lower river at à point close to the foot of the Horseshoe Fall. 
This tunnel is now being built, the contract having been let to 
Mr. A. C. Douglass, who has had much experience in Niagara tunnel 
construction. The section of the tunnel will be somewhat larger 
than the section of the tunnel on the New York side, and it will be 
lined with brick throughout, as willalso the wheel-pit. The length 
of the tunnel on the Canadian side is about 2,200 ft., as compared 
with a length of tunnel of about 7,000 ft. on the New York side. 
The contract for the tunnel calls for its completion by January 1st, 
1903, so it is probable that during the latter part of that year 
Canadian-Niagara will have its first power from the pit. While the 
Duke of York was at Niagara, he viewed the locality of the Falls 
and the projected wonderful development with much interest. It 
will be recalled that the new pit and station are being built in 
Queen Victoria Free Park, the developed power to be transmitted 


. beyond the park limits. 


American Tram Rails and Wheels.—From the dis- 
cussions of the American Street Railway Convention an interest- 
ing item came up in regard to rails. Mr. Beggs, in condemning the 


2 


demands of the city engineers, who, he said, were usually 
appointed for political reasons, stated that on his line they used 
T rails, and they formed the groove by chamfering off the corners of 
the granite headers and stretchers of the paving. The T rails are 
laid on 6 in. of concrete. Mr. Beggs appears to come from Mil- 
waukee, where these conditions prevail, and he talked quite feel- 
ingly about being compelled to travel alongside the rails. Mr. 
Beggs may think himself fortunate in not living in England, where 
more lines of paving are replaced by paving the whole track and 
even the full width of the street with timber blocks. If a groove 
in the granite will serve as well as the grooved rail, it certainly 
seems a waste of money to pay for grooved rails when T rails will 
serve. Isthere any available experience of such paved grooves in 
England? The Committee on Wheels apnd Rails recommend the 
T rails, with wheels having 3 in. treads and flanges B in. to 14 in. 
Where grooved rails are used the head is to be 3 in. wide, with a 
groove such that the same car wheel can be employed as 
that above recommended. Car wheels up to 50 miles per 
hour are recommended to have plate centres and cast 
chilled tires. Above that speed steel tires are recommended with 
tread not less than 3 in. and flanges 3 in. to 11 in., strengthened on 
the back. There is a considerable divergence of opinion as to wheels. 
Mr. Chamberlain, of the Brooklyn Rapid Transit Company, recom- 
mends a wheel for city service with an excellent form of flange, 
which compares favourably with the ridiculous flanges furnished 
from America. We cannot think that American wheel founders 
have much experience with grooved rails, for they have sent 
over to England the most foolish wheelsections. So faulty are these 
that the flanges strip off in pieces 6 in. and 9 in. long, proving how 
idle it is to imagine that what is good enough for American 
requirements will serve our more stringent conditions. The wheel 
section recommended by Mr. Chamberlain, should weigh 420 lbs. 
Such a wheel bas been found by several roads to be good and 
economical, and stands high-speed running of 7 or 8 ft. wheel 
bases round curves more safely than the older wheels of 30 in. 
weighing, perhaps, only 300 lbs. 


Water-tube Boilers.— The Messrs. Niclausse write to 
the Times from Paris to point out that the boilers of the Leon 
Gambetta, the latest French cruiser, are of the Niclausse type, 
similar to those of our own cruisers Berwick and Suffolk. The fact 
is interesting as showing that in the French Navy the Belleville 
boiler cannot be in such very particular favour as its sup- 
porters would fain make us believe. Without claiming, or even 
admitting, too much for the Niclausse boiler, we may at least admit 
that it is far superior to the Belleville in safety, and would be easier 
to make smokeless than the Belleville. It appears that in ships of 
war there are now 560,000 H.P. of Niclausse boilers in 53 vessels, 
the French possessing 24 ships so fitted; the United States, six ; 
Britain, four; Russia, four; Germany, two; Japan, three; Italy, 
three: Spain, three, &c. There should soon be some experience 
gained of these boilers. The difficulty will be to get at the truth, 
even when this has been done. In spite of boiler committees 
the Admiralty scem to be going on with the Belleville wherever 
they can. Rather perishthe empire than that the Admiralty shouldown 
up to an error. The latest we see about the condemned Belleville is 
the statement that the new cruiser, Ang Alfred, launched at Barrow 
on October 28th, has waiting for her no less than 43 Belleville 
boilers. - It is characteristic of the absolute apathy of the Govern- 
ment where the welfare and safety of the empire are at stake, that 
this, our largest and latest cruiser, should be put upon the list of 
inefficients before she is even launched. We do not believe there 
is a single engineer in the Navy who believes the Ang Alfred will 
be safe to run many hours at full speed, or that it will prove one 
whit more successful than those dismal failures Terrible, Powerful, 
Diadem, and the rest of the band. How long are the Admiralty to be 
permitted to endanger the Navy by flying in the face of the strongest 
condemnation of the Boiler Committee ? Surely, with the bias that 
existed on tbat Committee in favour of the water-tube principle, 
their condemnation of the Belleville was more than severe; and 
here are 43 more of them going in, while France will have none 
them. 


THE CENTRAL STATION ENGINEER. 


Personal.—The vacant appointment of shift engineer at 
the Dublin Corporation electricity works has been secured bh; 
Mr. C. H. Rosinson, of Huddersfield E. L. Station, in succession 
to Mr. G. D. Grsson, who has secured an appointment in\the 
City of Mexico E.L. Station. 

Mr. C. A. Frost, of Darlington, has been appointed assistant 
electrical engineer at Bexhill Electricity Works. 

The Bristol Corporation has appointed Mr. H. H. CouzENS as 
deputy city electrical engineer at a salary of £250 per annum, to be 
raised to £300 in one year, Mr. Couzens undertaking not to leave 
before November 1st, 1903. Similarly, Mr. I. H. BoLAx has been 
appointed second assistant engineer at a salary of £200 per annum, 
increasing to £250, on his undertaking to remain for at least three 

ears. 
d Mr. H. E. T4THAM, engineer-in-charge at the Birkenhead Cor- 
poration electric tramway generating station, has been appointed 
second assistant engineer under the Blackburn Corporation Tram- 
way Department. ; 

On Thursday evening last week, Mr. Campion, assistant electrical 
engineer at Blackburn, who has just taken up his duties as electrical 
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engineer to the Dewsbury Corporation, was presented by the staff at The continuity of policy at N ottingham is all in favóur of the 
the Blackburn works with à handsome travelling bag and dressing- undertaking, which takeg a high place for all-round efficiency. 
case. The presentation was made by Mr S. CnossrEY, vice-chair- 


man of the electrical committee, whose appreciative references to 
Mr. Campion’s ability were endo 


rsed by Mr. GILES, the electrical GENERAL STATEMENT. 
engineer. 1899. 1900, Ine, 
l Total capital expenditure 166,098 £216,126 250,028 
E Number of units sold. . 1,491,184 2,812,557 821,373 
Maximum demand in kilowatts ... 1,578 2,369 791 
Gross revenue si -. £18,413 232,058 £13,640 
NEW COMPANIES REGISTERED. Gross expenditure s + , £8,740 £14,188 £5,393 
| | Gross profit e 0 29,673 817,990 — £8,247 
Bland Brothers, Limited (71,669), —' This company was Average price per unit sold ., 287d. 8:224. 
registered on October 24th, with a capital of £20,000 in £1 shares, to &cquire 
the business of electrical, sanitary, and gencral e 


ngineers, now carried on by 
d Brothers," at 147, Barras 
Vest Hartlepool, Durhain, and 
e manufacturers, electricians, 
annealers, tube manufacturers, 


William Bland and Alfred H. Bland, as “ Blan 
Bridge, Newcastle-on-Tyne, and Church Street, \ 
to carry on the business of electric wire and cabl 
mechanical and electrical engineers, galvanisers, 
electrical and mechanical bell 


j fitters, and manufacturers of, and dealers in, all 
machinery and appliances used 


ty in connection with the generation and supply 
of electricity. 'The first subscribers are:—W. 


J E. Bland, The Grove, Benton, 
sanitary engineer, with 3,250 shares; A. H. Bland, 18, Harrison Road, Newcastle- 
on Tyne, eleotrical engineer, with 3,250 Shares; E. B. Downie, The Ashes, 
Stanhope, engineer, with 500 shares; P. E. Fenwick, Walsingham, Durham, 


» With all accessories and 
&ppnrtenances thereto. The first subs 


A. T. Pendry, 8, Manor Place, Amhurst Road, N., registrar; R. H. Ward, 46, 
Fetter Lane, E.C., physician; G. C. A. Kohler, W 

A. O. Bradley, 4, Ingham Road, West Hampstead, N. W., enrineer; 
E. C. Parford, 95, Gi 


Ibert Road. S. E., secretary; D. J. Norris, 
Cranbourne Road, Muswell Hill, N 


Gospel Oak, N., clerk, No initial 


+ ‘36d. 


From the revenue statement it will be seen that the average price 
obtained per unit has increased by slightly more than 4d., and the 
return is now nearly 342d. The prices charged are numerous: 5d., 
4d., 2łd., 2d., 14d., and 1d. The ratio of increase in different 
directions is shown by the following figures:— 


Although the increase has been greatest under the head of 


Verr Units Maximum Private Public No. of public 
M D NB 1 hae. Mrs. E. Bland, The Grove, Benton, with 1 share; ` generated, load xw. supply. lighting. are lamps. 
Mrs. B. E. M. Blau » Mansfield House, Hutton Avenue, West Hartlepool, with . 
1 share, and J. Fisher, 75, Pilgrim Street, Newcastle-on-Tyne, solicitor, with 1 1895 183,694 255 160,090 11,564 8 
share. No initial public issue. The number of directors ig not to be less than 1896 , 316,638 400 285,622 11,563 8 
three nor more than five; the first nre William E. Bland, Alfred H. Bland, and '8.798 11.653 9 
Ernest S Downie, W. E. Bland is the chairman; qualification, £500; 1897 . 511,935 737 408, 199 
remuneration for tirat year, £200 each: subsequent years as fixed by the com- i ^ 4 18.931 15 
pany. Registered oftice, 147, Barras Bridge, Newcastle-on-'l'yne. 1898 .. 951,319 1,099 875,743 8, 
Lond ; ; 1899 ... 1,603,579 1,578 1,470,280 20,904 15 
ondon and North-Western Electric Tramways, Limited 2,280,015 32.542 68 
(71. J17).— This company was registered on October 28th, with a capital of £100 1900 2,481,168 2,369 , ’ ase 
in £l shares, to construct, maintain and work tramways, light railways, elec- 
trical and other railways a i 


“ Private consumers by meter,” the street lighting has been extended, 


and, no doubt, the movement will continue., 


FT m ç A R O 


Fr m 


ki EQ ona 


2 
^v^ Er: 


Uf 


ie] 


1 m- 


r od 


Jus public issue. Registered without articles of REVENUE STATEMENT. 
association, m = 
— Gross. Per unit. Gross. Per unit. Inc. 
g x 0 
ale of ve S oe £17,833 287d. £31,049 3 22d. + 35d. 
| FFF » 548 061. 00d 
ld rial] ..  .. 31 00d. (0 ‘Old. +: 
OFFICIAL RETURNS OF ELECTRICAL 5 wal 168 03d — 891 04d 4.010 
COMPANIES attending public lamps 


Gross revenne . . £18,413 2:96d. £32,053 3:33d. T 97d. 


SR TTS 


The costs show practically no change, except in the first item, 
ars of registered mortgages and charges:—Date of creation of mortgage or „ : 1. : : 1 d. 
charge, November 18th, 1900. The deed is & security for advance without limit. where coal has a rise of 10 d., and ealaries a reduction of 20d., 
A resolution of the board, dated November 6th, 1900, authorised £125,000 to be leaving the total costs at still less than 14d. In the last two years 
borrowed, and another resolution of the board, dated April 14th, 1901, autho- 
rised a further £25,000 to be borrowed. Proper 


ty charged: The present un- the change has only been from 1°38d. to 1-47d., which compares 
called capital of the company (£150 000), and the amounts now due, or hereafter A vincial works. 
b i of the company's undertaking favourably with most pro S 
and property, present and future, including the 
company), any moneys, shares, 
stock, or debentures of the Isle of Thanet Ele 


Cost oF PRODUCTION. 
ctric Tramways aud Lighting 
ed to, or will receive, under itg 


1899. 1900. 

contract, dated November 2lst, 1899, with the said Isle of Thanet Electric Gross. Per unit. Gross. Per unit, Inc. 
Tramways and Lighting Comoany, Limited, and any deposits or retention fund 59d 737 70d 11d. 
to which the company will be entitled on completion of the said contract. Coal T .. £3,643 59d. £6,73 400. + 
Persons entitled to the charge: The governor and company of the Bank of Oil, 

Ireland, 


waste, water ux 748 12d. 1,136 *19d. .-004d. 
engine m stores. * 
; laries and wages incurre ; 

Electric Construction Company, Limited (39,292). — This 5 and distri-| 1,481 24d. 2 159 22 . — 02d. 
company’s annual return was filed on August 15th, when 31,390 preference and bution, and attending ? d =e 

112,100 ordinary shares were taken up out of a nominal capital of £400,000 in public lampa. 
50,000 preterence and 150,000 ordinary shares of £2 eac 


h. £2haa boen called up Repairs and maintenance of 
on each of 18,245 preference and 2,100 ordinary shares, resulting in the receipt of 8 
£40,690, £240,290 considered as paid on 128,145 shar 681 


buildings, engines, boilers, 
es (13,145 preference and dynamos, &c., and stree; 
110,000 ordinary). Mortgages and charges— £250,000. i 
Gorseinon Electric Light Company, 


lamps. 

T ^ £11,250 1* '11d. 
This company's annual return was flled on August 12th, when the ontire capital] Works costa £6,556 1 06d. ’ 1:174. + 
of 41,000 in £1 shares had been taken up. 178. per share has been Called up, Rent, rates and taxes 


2 277 OA. 372 "Oid, ‘00d. 
850. No mortzages or charges. Management ex penses, 


11d. 1,218 13d. 02d. 
Limited (39,944).— — — — 


es Of managing engi- . ° — : 
Halifax and Bermudas Cable Company, Limited (28,972).— o. secretary’ clerks, | 1,411 23d. 1,767 18d. — 05d 
This company's annual return was flled on October 19th, when the entire 0. ` 
capital of £50,000, in 10,000 shares of £5 cach, had been taken up, all the shares Establishment charges, sta- 

being considered as fully paid. Mortgages and charges, £78,000. 


New Rottingdean Electricity Company, L. 


charges and insurance : ts 
imited (60,173). Other 8 i "D — 5 mS s 
This company's annual return was filed on October 95;h, when 1.101 shares were 
taken up out of a nominal capital of £2,000 in £1 sh 


Bres. £1 has been called 
up on each share, resulting in the receipt of £1,101. Mortgages and charges, 
nil. 


tionery and printing, law } 496 08d. 744 »O8d. *00d. 


Total costs .. 28,740 141d £14,133 147d. + 06d. 
North Wales and District Light Railway and Electric | : 
Power Company, Limited (65,824), —' This company's annual return was filed on : um o 
October 100b. Milan 11 shares were taken up, out of a nominal capital of £1,200 The revenue increased by £13,640 and the costs by & gross sum 
in 12 shares of £100 each. £100 has been ca 


lled upon cach share, resulting in £5,393, thus augmenting the gross profit by £8,947. Of this 

the receipt of £924, and £176 remains in arrears. Mortgages and charges, nil. £1,990 was required to meet additional financial charges, leaving 
an extra £6,257 under the head of net profite. The total of £8,408 

has been divided between the reserve and depreciation funds, which 


have had £2,408 placed to their credit ; the remainder, or £6,000, has 
SUPPLY STATION ACCOUNTS. been taken towards the credit of the local rate. 


je eee 
——————————— 


——— 


THE results of Nottingham, 


although not so Pnorrr BrATEMENT. 
Nottingham much talked about as they de 


serve l vid 
are excel- 
eS : má Interest on loans. . £4,347 £6,337 
Corporation lent, and, in spite of the slightly increased costa, Binking fund for repayments .. ` . 8,178 3,175 
Electricity the net profit last year came out four times what Net profit carried to credit of general rate 

Accounts. it was the year before. 


The capital expended » „ to reserve fund m - a — 2,408 
derably more than in »" » forward 


gures show substantial Gross proſſtt.. . 9.67 £17,920 
millions and a quarter, 


during 1900 was consi 
1899, while the output and revenue fi 


increases. The units'sold now exceed. two 
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CITY NOTES. 


The Monte Video Telephone Company. 


TRE ordinary general meeting of the shareholders of the above com- 
pany was held on "Thursday of last week at Winchester House, Mr. 
Frank W. Jones presiding. 

In moving the adoption of the report, the CHAIRMAN said he was 
pleased to say that the starting of the Port Works at Monte Video 
was now an accomplished fact. That event happened on July 18th, 
just at the close of their financial year, when it was made the occa- 
sion of a national festival, and if the reasonable expectations that 
important undertaking had given rise to were ultimately realised 
great prosperity was in store for the Republic of Uruguay, in which 
their company could not fail to participate. What especially con- 
cerned them at present was that they should make due preparation 
and be ready to take advantage of the circumstances when they 
arose. The actual situation to-day was perbaps little changed from 
a year ago, but what was then stated concerning the probability of 
their having to make considerable improvements, which events 
might render not only desirable but imperative, held good with 
equal force now—with more force, indeed, for they were so 
much nearer the moment when action must be taken. They 
were already doing much by way of preparation for an 
enlarged business, upon which it might not be politic at that 
time to dwell, but he might say that the board had been actively 
engaged for a considerable time in the preparation and study of a 
future programme to meet the prospects of new business, and the 
changes and advancement in the workings of telephone systems. 
It was well known that those changes and improvements were revo- 
lutionising the business, particularly in the United States, which he 
had just visited for the purpose of obtaining information on 
those subjects, and where an enormous increase of subscribers 
had resulted within the past two years. Heavy capital ex- 
 penditure was necessary in that connection, and must be looked 
forward to if their position. was to be greatly improved, or 
even mentioned. There was no such thing as resting in a 
telephone business movement; retrograde or forward was a certain 
feature, and in order that it should be the latter, efforts to keep in- 
formed of, and in pace with, the constant improvements in tele- 
phony must be increasing; and, to take advantage of those improve- 
ments at a favourable time, required a command of capital such as 
in a small company like theirs might not at all times be possible. 
For those reasons, as stated at their last meeting, the board had 
adopted the policy of building up a strong reserve,a policy which, he 
was glad to say, bad been approved by the shareholders, and especially 
by those who had had most to do with telephone companies. It 
was foreshadowed in his remarks a year ago that a debenture 
issue to meet the extraordinary expenditure might possibly be 
made during the year. The time had not been propitious for such 
an issue, and it had, therefore, been fortunate that there had been 
no necessity for one, but they should not lose sight of the fact that 
it might be very desirable to make one at, perhaps, short notice, and 
they should be so prepared by a strong reserve as not to be-forced 
to make an issue at an unfavourable time. He bad spent the past 
winter in Monte Video, and was pleased to note that their business 
was a well-established institution, and, in his judgment, only needed 
the latest appliances to become of very much more value than at 
present. There was, as was evidenced from the accounts, a steady 
increase 1n the business, and it appeared to be well and economic- 


ally managed. He found that, as was not unusual in South 


American ‘cities, the action of the governing bodies was 
not so advanced and liberal as to tend to the rapid exten- 
sion of telephone service. A similar condition was not 
unkaown with them in England. But he believed more progressive 
ideas in that respect, as well as in others, would, before long, assert 
themselves in Uruguay and to the general benetit. With reyard to 
the accounts, there was little requiring comment. The first item in 
the balance-sheet—capital issued—remained unaltered; secondly, 
creditors did not represent a large liability, the figure this year, 
£454, compared with £2,226 last year, which included, it would be 
aioe the balance of the purchase price of the new Cordon 
4 now their unencumbered property. Depreciation fund 
m reserve fund were as they were left after their last meeting. 
e last item, profit and loss account, showed the profit for the 
E now for the first time expressed in five figures. On the other 
icd ea balance-sheet—capital expenditure, £2,666—was slightly 
26504 last year. Stock of material at Monte Video, £894, was 
ib al and now represented the actual value of the unused 
fee ae only. Sundry debtors, £2,979, was £665 more, mainly 
ments a amount of overdue. subscriptions. Invest- 
aids Todd consisting of real estate in Monte Video, 
the wd ies held over here were practically unchanged, 
Exchan r item £8,719, represented at current Stock 
Roin e 5 £10,379. Looking at the profit and loss 
slight] » the working expenses at Monte Video were only 
0 1 Nr bises notwithstanding the substantial increase in sub- 
4 terest revenue. London office expenses were about £80 more, 
tios, 4e Hive discount £93 more. On the credit side, subscrip- 
ie a Pee showed an increase of £1,200. The result was a 
very satisfa 9 net profit, which they might, he thought, consider 
previous ry. With the sum of £1,886 brought in from the 
in vies 5 they had a total of £12,205 to be dealt with, and 
the all he had stated, there was no hesitation on the part of 
added in Soule that the reserve fund should be substantially 
dividend" t was, therefore, proposed, after paying the same 
^» last year, to place £5,000 to the reserve, carrying 


forward £1,063. Increased dividends on their ordinary shares 
might be reasonably expected when they had new capital provided 
for the requisite improvements and extensions in plant. 
Mr. CHARLES Lock seconded the motion, which was adopted. 
The retiring director and auditors having been re-elected, the 
meeting terminated. l 


- 


Amazon Telegraph Company. 


THE report of the directors to be presented at the seventh ordinary 
general meeting of the company to be held on November 12th, at 
11.30 o'clock, at the oflices, Moorgate Station Chambers, E. C., 
reads :— 


The directors submit their report and accounts of the company for the year 
ending June 80th, 1901. The gross revenue amounted to £40,109 7s. 9d., and the 
total expenses to £936,169 78. 10d. After charging £9,015 for debenture interest 
and sinking fund, there is a debit balance of 45,404 0s. Id., which, added to the 
debit balance of £63,769 1s. 3d. brought forward from the last account, leaves 
£69,173 1s. 4d. to be carried forward. The traffic receipts and subsidy both show 
large increases as compared with the previous year. This arises from the fewer 
interruptions and better working of the cables. The landline referred to in the 
last report has been opened and inaugurated by the Manaos Government, and is 
assisting in maintaining the communication during cable interruptions. In May 
last the directors entered into a contract with Messrs. Bir W. G. Armstrong, 
Whitworth & Co., Limited, for the construction of a new cable steamer (twin- 
screw), specially designed for work on the river Amazon, at & cost of £39,200, 
complete with all up-to-date cable machinery, &c. This vessel is to be ready in 
December next, and will be sent out to the Amazon with cable for repairs. As 
the shareholders are aware, authority was given at an extraordinary general 
meeting, held after the last annual meeting, to create £150,000 in debentures, 
ranking in priority to the existing debentures. At & meeting of the debenture 
holders, held on the following day, February "th, 1901, tbis was sanctioned. 
Arrangements were shortly afterwards concluded for the raising of a loan of 
£131,250 (on the security of the £150,000 preference debentures) to pay off the 
loan referred to in the last report (£56,250), and against which 150 debentures of 
the first issue were held as collateral security, and for the other purposes of the 
company. This arrangement is now in process of completion, and in due 
course the £75,000 debentures above referred to will be surrendered, and pre- 
ference debentures issued against the amounts advanced on account of the new 
loan. As foreshadowed in the last report, certain changes in the constitution of 
the board were in contemplation. These resulted in the retirement of Mr. W. S. 
Andrews, Lord Richard H. Browne, and Mr. John Coppen, and in the election 
of Mr. E. B. Ellice-Clark and Mr. C. W. Parish. The retiring directors are Mr. 
E. B. Ellice-Clark and Mr. C. W. Parish, who offer themselves for re-election. 
The chairman at the last meeting explained that Messrs. Deloitte, Dever, 
Griffiths & Co. did not seek re-election as auditors, having been appointed 
&ccountants to the company. Messrs. Welton, Jones & Co. were appointed 
auditors in their place. This firm now retires, but is eligible for re-election. 


West India and Panama Telegraph Company. 


THE directors’ report for the half-year ended June 30th, 1901, to be 
submitted to the meeting on November 13th, reads as follows :— 


The directors submit the accounts for the six months ended June 80th, 1901. 
The amount to credit of revenue is £29,145 18s. 5d., against £27,787 17s. for the 
corresponding half-year of 1900; the expenses have been £21,277 73. 2d., against 
£21,731 11s. 10d., leaving a balance of £7,868 6s. 3d., to which is added £2,312 
Os. 5d. interest on investments, and £6,670 17s. 4d., the amount brought over 
from the last account, making a total of £16,581 4s. After the final settlement 
of the terms of tbe formal judgment given against this company by the Court of 
Appeal, in the action brought against it by the Cuba Submarine Telegraph Com- 
pany, the directors, after much deliberation, decided to lodge an appeal to the 
House of Lords, which alone could finally clear up the company’s position. In 
their last report and at the general meeting of the shareholders, the directors 
stated that they thought it prudent, having regard to the pending litigation, and 
to all the circumstances, to carry forward the balance then shown of £6,670 
17s. 4d. to the next half-year's account. The shareholders approved of this 
policy, and on the present occasion the directors having to deal witb the accu- 
mulated balance of two half-years, viz., £16,681 48., recommended the payment 
in full of the dividend of 6s. per share on the first preference shares for the half- 
year ended December 81st, 1900, amounting to £10,568 18s., and to carry forward 
the balance of £6,512 68. to the current half-year, which, it may be added, is the 
inactive half of the company's financial year. This will leave still in arrear the 
dividend on the first preference shares for the six months ended June 30th, and 
12 months’ arrears to the same date on the second preference shares. There 
have been certain diminutions in expenditure, and a very smail increase in 
revenue during the half-year under report, but there has practically been no 
improvement in West India trade, owing to the low price of cane sugar, caused 
by the system of foreign bounties. It is hoped, however, that at the approaching 
Conference of European Powers to be held in Brussels for the consideration of 
the question, the abolition of these bounties may be agreed to. Should such a 
decision be arrived at, it would greatly tend to benctit the trade of the West 
Indies, and the business of the company. 


Eastern Extension, Australasia and China Telegraph 
Company. | 


THE report for the half-year ended June 30th, states that the gross 
receipts amounted to £346,336, against £313,226. The working 
expenses, including £28,338 for maintenance of cables, absorb 
£115,781, against £108,660 for the corresponding period of 1900, 
leaving a balance of £230,554. From this is deducted £6,908 for 
income-tax, £6,400 for interest on debenture stock, £2,048 for 
expenses in connection with the new issue of shares, and £175 for 
subscription to the national memorial to the late Queen Victoria, 
leaving £215,023 as the net protit for the half-year. Two quarterly 
interim dividends of 14 per cent. each, amounting to £75,000, have 
been paid for the half-year, leaving an available balance of £140,023, 
from which £125,000 has been transferred to the general reserve 
fund, and £15,023 carried forward. During the half-year under 
review, the company, in conjunction with the Great Northern Tele- 
graph Company, duplicated the Ta-ku—Chifu section of the inter- 
national cables, which they established to the north of Shanghai in 
the autumn of last year. Partial renewals of the cables between 
Singapore, Malacca, and Java were also carried out during the half- 
year, and the cost, amounting to £7,810, has been charged against 
the general reserve fund. The company’s expenditure on account 
of the Cape—Australian cable up to June 30th, amounted to 
£583,241, of which £125,137 was debited to the general reserve 
fund last year. 
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Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following sccurities to be 
quoted in the Official List :—British Westinghouse Electric and 
Manufacturing Company, Limited, further issue of 50,000 6 per 
cent. preference shares of £5 each, fully paid; Calcutta Electric 
Supply Corporation, Limited, further issue of 10,000 shares of £5 
each, fully paid, Nos. 201,000 to 30,000; Cbaring Cross and Strand 
Electricity Supply Corporation, Limited, £250,000 4 per cent. 


debenture stock (redeemable), in lieu of the provisional certificates 
now quoted. 


Castner-Kellner Alkali Company.— The directors 


have declared a dividend for the six months ended September 30th 
at 4 per cent. per annum. 


New Issue. — The Poole and District Electric Traction 
Company, Limited, offers for subscription the balance of 2,793 
unissued ordinary shares of £10 each at £11 per share. The issue is 


being made to discharge the remaining debt on the construction of 
the line, 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the weekending Nov. 
2nd were £514; corresponding week last year, £434: increase, £76. Total 


to date, £22,273, corresponding period last year, £19,783. Miles of track 
open, 8j. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
November 2nd were £218; corresponding week Inst year, £205; increase, 


£43. Total receipts to date, £19,661; corresponding period last year, 
£19,087; increase, £574. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 


November Ist were 43,912; correrponding period last year, 42,897, increase, 
21.045. 


British Electric Traction Company. — The following returns are issued of the 
undertakings of this company for the week ending November 1 t:— 


— 


Comparison 
e | No | Aggregate, 
Amount ponding week of. ; ec ba ele. uod e 
Company. £ ol last year. eeks. Amount. Inc. or Dec. 
11 — £ | 4 
| | £ „ | | £ | £ 
| l i : 
Croydon — ..  .., 609 | B3. — | 44 | 14033 | 82o — 
Devonport .. 377 2 — | 39 | 7,033 HD 
Dudley Stourbridge WO 159 — 44 20,141 156,451 — 
Gateshead .. 603 — — | s 14,0 — — 
Greenock-Pt. Glasgow, — 167 | — — 4 764 — — 
Hartlepool ..  ..| 222 85 — | 44 | 10000 | 127] | — 
Kidderminster : 101 14 — 44 5,474 | 607 = 
Mert h yr ee ee | 205 ma xci 80 7,780 ! TT E 
Middleton. oe ** | TUI — aS reg =< = — 
Oldham—Ashton ..' 500 500 — | 4 22.115 | 8,225 -— 
Poole .. 99 E 224 | — — 30 8,938 — — 
Potteries xe .. | 1,56 | 230 — 44 61,601 18,5 — 
Bouthport  .. ..| Mt — 1 19 41 7.372 — 2,686 
Bouth Staffordshire , 905 83 | — | 44 Bis 2.515 — 
Swansea oe | 424 | 36 — 41 19511 | 4220 — 
Taunton oe — 66 — | — | 104 1,001 \ ey — 
Tynemouth .. _.. 185 — * 82 9,9287 — — 
Wolverhampton Dist. . 86 32 — | 44 2,55 ' 624 — 


Oentral London Railway.—The receipts for the week ending Nov. 2nd were 
£6,629; corresponding week last year, £6,561 (includes C LV. day, 1910); 


increase, £65. Total receipts from July lst (18 weeks), £107,002. 
open, 6. 


City and South London Railway.—The receipts for the week ending 
Nov. 8rd were £2,111; corresponding week last year, £1,936; increase, 
£175. Total from July Ist to date, £34,665; corresponding period last 
year, £28,394; increase, £6,271. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending November 
2nd were £197 14s. 9d.; corresponding week last year, £187 178. 2d.; 
increase, £9 178. 7d. Total to dace, £7,762 lis. 9d4.; corresponding period 
last year, £7,375 5s. làd.; increase, £387 Ys. 8d. Miles of track open, 8; 
Car miles run, 1901, 6,325; 1900, 4,968. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending November 
lst were as follows: D. U. T. Co., electric cars, £3,532 2s. 0d.; D.8.D. Co., 
electric cars, £766 3s. 5d.; total, £4,298 Ds. 5d.; corresponding veriod last 

ear—D.U.T. Co., electric cars, £3,422 198. Cd.; ditto, horse cars, £25 1?s. 6d. ; 

S. D. Co., electric cars, £(H6 Os. lld.; total, £4,184 12s. 10d.; increase, 
£169 128. 7d.; aggregate to date, £87,617 98. 10d.; aggregate to date last 
year, £86,304 8s. 3d.; increase, £1,313 68. 7d. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending November 3rd 


Niles 


were £1,445; corresponding week last year, £1,561; decrease, £116. Total 


from July 1st to date, £29,3°5; corresponding period last year, £30,455 ; 
decrease £1,120. Miles open, 6 miles 57 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 
UNCERTAINTY is the keynote of the Stock Exchange situation. A 


4 per cent. Bank Rate and a sbarp fall in Consols are not conducive 
to strength of markets, and Sir Michael Hicks-Beach hints in no 
dark fashion at the certainty of more war money being wanted in 
the near future. The South African imbroglio still involves every- 
thing in depression, and what we overheard an officer at the Naval and 
Military Club refer to as the seven years' war” shows very little 
sign of coming to an end. But the fog has helped the electricity 
supply section quite considerably this week, and the anathematised 


atmosphere deserves charitable consideration at the hands of certain 
shareholders. The railway department is dull, under the influence 
of dearer money and collapsing Consols, while telegraph securities 
are inclined to flabbiness, notwithstanding the excellent report just 
issued by the Eastern Extension Company. ] 


City of London Electric Lighting shares are £1 better, and are 
actually buyers at a fraction over the middle price quoted by the 
misleading Official List of the Stock Exchange. It was reported 
on Tuesday that the company had sold seventeen hundred pounds 
worth of current during the foggy hours of Monday. As nobody 
contradicted the vague statement, it was allowed to pass muster, 
and assisted in the promotion of the rise in price. Countys also 
hardened, it being reported that the new issue of Preference was 
well taken, and Charing Cross Preference easily regained the frac- 
tion shed last week. Westminsters, after their dull days, are 4 up, 
and the fog is said to have proved a perfect windfall—to mix a 
metaphor—to the company. Quiet investment buying is noticeable 
iu the supply market, but there remains a certain amount of Metro- 


politan 34 per cent. Debenture on offer, and the stock is a point 
lower. 


Central London descriptions have received a gentle check to their 
upward career, and the Ordinary stock is a trifle lower on the week. 
We would remind the board that if the line is to maintain its won- 
derful popularity, the officials must see that the ventilation is kept 
up to a proper standard. Those who have travelled by the Tube 
for the last 12 months have reason in declaring that the atmosphere 
is not as fresh as it used to be at first, and every well-wisher of the 
company will hope to see the undertaking kept thoroughly abreast 
of the public’s comfort and requirements. Last week's traffic appears 
a poor one at firet sight, but as it goes against the period which em- 
braced C.I.V. day last year, the figures are really good. City and 
South London stock is waking up, and we would reiterate our 
opinion as to the probability of a rise coming before long. Metro- 
politan Consolidated at 74 and District Ordinary at 26% pursue the 
even tenor of their downward way, undisturbed by the sittings of 
the Arbitration tribunal. Of the numherless schemes now being 
hatched for covering tbe country with Tube” lines, none of the 
latest have entered into Stock Exchange practical politics, but the 
introduction of shallow-tuuneltrams worked by electricity is asubject 
of considerable interest to the House. To illustrate the scope there is 
for improvement of shareholders stakes in tramway shares, we may 
mention that the £10 fully-paid Ordinary of the South London 
Tramways staud at 44, the fully-paid £4 shares of the London 
Strect Tramways are only 11, while the £5 shares, also fully paid, 
of tbe London, Deptford and Greenwich Company are round 
about 25s. 

As regards the electric traction tramway shares, Blackpool and 
Fleetwood (£10 nominal) are 134, Dublin United Ordinary, of the 
Bame denomination, are 12, while London United 4 per cent. 
Debenture stock commands five points premium. 


British Electric Tractions have not recovered their last week's 
drop, but keep hard at 14, the Preference being 12. New General 
Traction Ordinary and Preference languish at 3 and 4 respectively, 
and the 5 per cent. Mortgage Debentures are precisely par. 
Potteries Electric Traction’ Ordinary are comparatively lifeless at 


12, and the Preference stick at 10. There is no quotable change in 
colonial and foreign tramway varieties. 


Telegraph issues are heavy, without any noteworthy feature. 
The capital report of the “China” Company, already referred to, 
has produced no effect, perhaps because the market was expecting 
something favourable. Beyond an insignificant fall of 1 per ceut. 
in Eastern Ordinary and. Eastern and South African (Mauritius) 
Debentures, there is no change in this section. The American 
descriptions are unaltered, business in them being reduced to little 
more than a small market inquiry for Anglo-American Preferred 
stock. West Coast of America sbares are cautiously widened in 
quotation on account of the wonderful progreasiveness shown in all 
departments of American commerce, but Submarine certificates are 
the same price as last week and the week before that. Globe Ordinary 
and Preference show a slight rescission, restoring the Ordinary to its 
former quotation. 

National Telephone Ordinary and third Preference shares are 
down again to a small extent, but the 4 per cent. Debenture gtcck is 
being bought, as we said it deserved to be, and tbe price is a point 
nearer par at 984. It is certainly worth another 4 per cent. 
United River Plate telephones are } easier at the prospect of 
internal trouble in the country, but the fears have not affected 
Monte Video telephone shares. 

Yet another relapse has carried British Aluminium Preference to 
34, and the Industrial brigade is generally dull, India-rubber shares 
alone excepted. Brush Preference are down !, and Telegraph Con- 


structions have lost a £1. Babcock & Wilcox are steady at 21, but at 


104 Willans & Robinson are a shade easier. 
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Subject to Founders Shares. 
1 Unless otherwise stated all shares are fully 


i Dividends 


Dividends marked § are for A este consisting of the latter 


T tations on Liverpool Stock Exchange. 
d in deferred share warrants, profits being used as capital, 
of one year and the first part of the next. 


business cone 
Freson) NAME ic Dividends for Closing hos 
"mes pun Ghare.| the last three years, ga 80th. or. othe "Nov, Gth 
ees | um. 100. Hypes. | Loree 
82 390 | African Direct Telegraph, 4 95 Debs soe eee | 100 ssi : — 99 —102 98 —101 a T 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25 ,000 . .4. | 10 z. — 31— 44 ved 
119,700? Amason Telegraph 5 95 Debs., Nos. 1 vo 1, 200 Red. ... | 100 78 — 83 78 — 83 80 iss 
£04,720 | Anglo-American Telegraph ... See ss ies . Stock £3 9s. 73/8 si 52 — 55 Kd 52 — 55 sas 
8,097,640 Do. do 6 % Pref ee és ... Stock 6 % | 6 FY 97 — 99xd| 97 — 99 99 972 
8,097,640 do Deferred see [II] . Stock 185. £1 785. ui 92— 103 94— 10} ese 
44, Chili Telephone, Nos. 1 to 44,000 eee eve TI ee 5 3 4 5 % 34— 4 34— 4 
3 18,833, 9003 Commercial ble ee eee $100 8 8 & vee 175 —185 175 —185 see s.. 
1,741, 0297 Do. do. Sterling 500 year 4 Y Deb. Stock Red. |Btock| . "e .. |100 —102  |100 —102 102 | 1012 
16,000 Cuba Telegraph ee ses see te e 10 8 7 y 4 TII 5 — 6 xd 5 -— 6 5 T 
6,000 Do. 10 V Pref. 0 eee ee ee 0 10 10 eee I 134 — 144 13$— 144 
12,931 | Direct Bpanish Telegraph se so - e 5|4 4 5 41 3— 4xd| 3— 4 r ‘ 
,000 Do. do. 10 Cum. Pref. oe TT ee 5 "TI eee TIT 84— 9 84 — 9 
80,0007 Do. do. 44 % Debs. wee - Sà "T ids .. J100 —104 951100 —104 8 
| 104, 3007 Direct West India Cable, 44 % Reg. Deb. aes « | 100] ... E . 100 —103  |100 —103 se 
| 4,000,000 | Eastern Telegraph, Ord. n eas $us .. [Stock 7 7 95 7 95 1138 —143 137 —142 1404 | 138 
| 1,930,807 : : Pref. Stock vss 100 ves * 94 — 97 94 — 97 944 
1.432, 2684 Do Mort. Deb. Stock Red. os e 5 -— *. 114 —117 114 —117 115) | 114 
,000 | Eastern Eixtension, 13 and China Telegraph .. 10 7 77 96 | 133— 141 | 132— 141 143 | 13% 
$20,0002 gee 99 3 ob. Bee. . ve | s 13 —118 113 —118 1144 
an u can 0 e 
$00,0007 slegraph, 7 Deb, | 100 54% | ... 100 —103 100 —103 100 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 255 -— .. 101 —104 9541101 —104 %| ... 7 
180,227 | Globe 5 and Trust 885 ex ..| 10] 53 54% | 5195 | 113—112 | 11 — i1ixd| 1155 113 
180,042 do. 6 %, Pref. eee ose eee 10 6 vee eee 15 T 153 144 — 153 142 TD 
150,000 | Great "Northern Telegraph, of Copenhagen eo 10 121 . 15 29 — 31 29 — 81 295 
„„ and emanda: Calle 4T o M n ort; Deba, 100 | .. . 100 —103 100 1 
17,000 do-E Telegraph iis ..| 25 [10 Y 10 95 |10 % | 40 — 44xd| 40 — 44xd| ... -— 
100,0007| London Platino-Brasilian Telegraph, 6 96 Debs. "m .. | 100 | ... Get .. |102 —105 102 — 105 A 
72,680 | Montevideo Telephone, Limited, Nos. 1 to 72,680 .. l| .. 21 is i— 1 — i i 
86,492 do. : ur 96 Pref., Nos. 1 to 86,492 114 5 or $— 1 f— 1 ses 
590,000 National Telephone, 1 to 590, 000 ove eee eee eee 5 6 5 5 44— 43 43 — 48 4,5, 4s, 
15,000 Do. 6 Cum. lst Pref. eee eee TII 10 6 6 6 12 — 14 12 — 14 124 ee 
15,000 Do. : Cum. 2nd Pref. ... * 0 6 6 12 — 14 12 — 14 - 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 & 5 5 4§— 43 48— 48 4$ | .. 
2,000,000 Do. 5 Deb. Stock Red. x -. |Stock| 83 33 3$ 96 — 99 96 — 9 964 | 96 
500,0007 Do. Deb. Stock Red... 100 | ... — | 4 96 — ¢9 97 — 100 991 | 981 
171,504 | Oriental Telephone d Elec., Nos. 1 to 171, 504, tully paid 1155 6 96 12— 1 bild 4&— lj 1 a 
100, 0001 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ..: | 100 | ... ie: . 100 —103 100 —103 sas iis 
11,839 Reuter's. oe eee ees eee * ees 8 5 % 5 % 5 % 7 —' 8 7 — 8 eee ecc 
8,203 | Submarine Cables Trust we eas ees os see ; 125 —130 xdj125 —130 1272 | 1261 
,000 | United River Plate Telephone has 56 7 ji 5 — 53 43 — kA 510 
40, 000 Do. do. 5 % Cum. pret. Nos. 1 1—40, 000 S. uu jos : 4$— 64 | 4#— bt os " 
1 5, 600 West African Telegraph, 5% Dus. 100 | ... ius .. | 99 —102 99 —102 99} i 
90,008 | West Ooast of America, Nos. 1—30,000 and 58, 001—53, 008 294 | ... E em i— 1— m sas 
150,0007 Do. do. 4 9€) Dets., 1—1 1500 gua. by Bras. Bub. Tel. | 100 ... e .. {100 —103 |100 —103 - - 
207,930 | Western Telegraph, Ltd., Nos. 1— 207,930 .. 107 7 | 7 95, | 144— 15 143 — 15 142 | 14j 
75,0002 Do do. 5 J Debs. 2nd series, 1906 .. | 100 | ... see . 103 —106 103 —1(6 oe — 
948,7771 do. 4 % Deb. Btock Red. M * | 100 3 ses . 103 —106 103 —1(6 
321 | West India and Panama ph .. ‘ is ..| 102 5 3 i i— — 4 
94,563 do. do. 6 95 Cum. lst Pref. ... | 10] .. ue 5— 6 5— 6 54. 
4,669 Do, do. do. 6 Oum. 2nd Pref. TT 10 . [] 3 — 5 3 — b ee 
80,000 Do do. do 5 95 Debs., Nos. 1 to 1,800 | 100 i . 101 —104 |101 —104 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath nod Greenwich Dist. Electric Light, Or-. 1 ve sas - 2 .— 8— 2 
100,060 44% 1st Deb. Stock, Prov. Certs. | 100 | ... h a — 97 — 102 05 
19,661 | Brompton a | itensington Ecc, Lt. Zup., Ord., 101 to 19,761 5 6 6 5 6 „ | 7$— 8 7$— d * 
£0,000 Do. do. 7 % Cam. Pret... 5j .. 589 aus 8ł— 81i 8i— 87 ias 
$ ^u,000 | Oharing Cross and Btrand Electricity Supply .. 5 8 V 9 9 9 — 10 9 — lu z 
51,000 Do, do. do. do 44%, Oum. Pret. Bi, us „ 5 — 53 | 51— 5i 53 
250,000 Do. do. do. 4% Deb. Stock Red. | 100 | ... xis — .. 104 —106 ; 
54, 000 *Oheisea 8 Supply, Ord.  ... — js 1] 316% 16 GB] 58% — 6 5 — T 
150,000! Do. do. % Deb. Stock Red.. Stock iva .. |109 —119 109 —112 as 
70,579 | City of London È Electric Lighting, Ord. 40,001—110,579... | 1016 45 0 7 8 — 9 — 10 9 Ri 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 . 10|6 62516 114— 124 | 114— 123 hs 5 
400, ,0007 Do. 5 % Deb. Btock, Scrip. (isa. at £115) ‘all paid "npe TA .. |122 —127 122 —127 isi o 
40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nd 4% 4% | 8à$— 9 84— 93 — I 
20,000 do. do. 6 96 Pref., 19:901 60,000 10 6 ＋ 6 V 6 P 12 — 13 12 — 13 123 12⁰¹ 
403,000? Do. 44 % Deb. Stock, Prov. Certs (al paid) Bi | su. e. | e. 104 —107 104 —107 5 
35,500 | Edmundson's Elec. Corp., Ord. Shares 5 6 6 7 9, | 513— 6 51— 6 54 
20,000 Do. do. 6 % Cum. Pref. „ „ 55— 6 51— 6 ae 
120,0007 Do. do. 44 % 1st Mort. Deb. Stoch. | 100 1064—1064 105 —108 is 
21,000 | Kensington and Knightsbridge Electric, Oru. 5 11 — 12 11 — 12 ids 
90,000 Do. “do. do. 4 J Deb. Stock [Stock] ... | ... | .. 101 —104 101 —10: A 
110,000 | London Electric Bupply Corporation, PN Ord.  .. 3| .. m e 11— 12 11— 1 - 
49,840 Do. do. do. 6 96 Pref. 5 6 % eos TI] "xd 4 — b s. 
250,0007 Do. do. do. 4% 1st Mt Db. Ste ck Rd. 96 —100 96 —100 e| 
98,769 | Metropolitan Electric Sup ly, 101 to 62,500 10| 5 * 5 * 6 E. 13 —14 |13— 14 198 | 1345 
220,0007 Do. 44 Mortgage Debenture Stock 113 —116 |113 —116 ioe ee 
250,0007 Do. 9495 Mort. Deb. Stock Red. Btock| ... we | os | 97 —100 | 96 — 99 " " 
8,652 | Notting Hill Electric Lighting ees ..| 10/6 7 7 153— 16% | 154— 163 158 | 15} 
10,000 | Bt. James's and Pall Mall Electric Light, Ord. UN 885 5 143 144 143 15 — 16 15 — 16 " sg 
| 20,000 Do. do. 7 96 Pref., 20,081 to 40,080 | 5 7 7 7 83— 9 81— 91i 81 
150,000 Do. do. 34 él Deb. PIE Red. 100 we | 97 —100 | 97 —100 E 
uf 12,000 Smithfield Market Elect. „ ees eon 5 TII sea eee 2 — 2k 2 — 24 
i 60,000 Do. 4 % Dob. ITI] se 25 eee 80 — 90 80 E: 90 vet » 
85,000 | Bouth London — Supply, WE. aw ee 23— 8 24— 3 
109,518 | Westminster Electric Supply, Ord. "HE: 114— 124 | 124 | 12 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
NAMB, 


Present 
Issue, 


Closing Business done 
Quotation week ended 
Nov. 6th, Nov. 6th, 1901, 


20,000 | British Aluminium 7 % Cum. Pref. ... 


[ITI eee 5 — 6 
900,0001 Do. do. 5% 1st Mort. Deb. Stock Red. » 87 — 91xd| 87 — 91 xd 
62,074 | British Electric Traction si 885 eee Wee T 134— 144 
90,000 Do. do. 6 % Cum. Pref. ; E évs 112— 12i 
600,000; do. 5 Y Perpetual Debenture Btock .. 


e os ee ese e 8 — 9 
70,000 Cum. Pref. ees eee te 51— 53 
50,000 J Browett, Lindley & o. (1899), Ord. ves À : g— 1 
180,000 Cum. Pref. as H— 14xd 23— là 
8,731 Brush Elecl. Enging. = rd., 1 to 105,731 sis li— 18 
150000 Non-cum. 6 95 Pref. axe 11— 2 
125,000? Do. do. 4% % Perp. Deb. Stock u 102 —105 
125, 0007 Do. do. 44 % Perp. 2nd Deb. Stock ae 99 —102 
30,000 | Callender’s Cable Construction „Nos. 1—30, 0000 16 — 17 xd 164 
40,000 Do. do. 5 % Cum. Pref. vis 62 
90,0007 Do. do. 4$ 96 1st Mort. Deb. Stock Red - 111 —115 
1,969,800 | Central London Railway, Ord. Stock avs RS T 106 —109 
440,100 Do. do. 4% Pref. Stock i — 105 —108 
440,100 Do. do. Det. do. see een eee 105 —108 
855,000 | City and South London Railway gz ies 51 — 54 
47,500 | Do. do. Ord. shares Nos. 22, 501 to 70, 000 .. 5— 54 
54,000 | Crompton & Co., a eae Reg, Doi, 5 3 — 3} 
Do. 5 Y 1st Mort. 1 0 
100,0007 £100, and 901 to 11,000 of £50 red 100 —I05 
99,261 | Edison & Swan Utd. El. Let., “ A" shares, £3 pd. 1 to 99,261 i— 
17,139 do. do. “A” Shares, 01—017,139 14— 24 
844,0231 Do. do. do. 4% Deb. Btock Red 80 — 85 
100 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 


Do. do. 7 Cum. Pref., 1 to 31,390... 
Do. do. Perp. lst Mort. Deb. Btock 


eee ees 16 — 17 
95,000 41 96 Pref. 6 
50,0007 Do. do. 44 Mort. Deb. Btock... 112 —116 
50,000 5 otv Pants and Telegraph PN 224 — 23 
$00,0007 Do. do. do. 4 % 1st Mort. Deb. 100 —103 xd 
$7,500 Liverpool Overhead Railway, Ord. T 51— 5h 
10,000 |T Do. do. Pref., £10 paid A 


7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to d 500 
$Rosling, Appleby & Fynn 6 96 Cum. Pref. . 

97,350 | Telegraph Construction and Maintenance ies 

150,0001 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 


ux 104— 114 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000... x ia M idee 51— 6 
540,0007| Waterloo and City Railway, Ord. Stock — ... E 100 o | 99 3 ys | 91 — 94 

t Quotations on Liverpool Btock Excbange. 


t Unless otherwise stated all shares are fully pafd. § From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY nee 


. Consolidated Telephone Construction and Maintenance, 2/-— 4/- 


| Oldham, Ashton, and a Electric (£10 Prat. ai 54. » 153—168. 
National Electric Wiring, 17/6 paid, 4—4. bo. 10 pd. N 1và—103. 
* From Birmingham Share List, J From Manchester Share List. Bank rate of TM 4 per nt (October 31st, 1901). 


MARKET QUOTATIONS, Wednesday, November 6th. 


CHEMICALS, &c. This week. Last week. Inc. or Dec. 


METALS, &o, (continued.) 


This week. | Last week. Ino. or Deo. 
a Acin, W . per ot. 5 / bj. g Copper Sheet „„ per ton £80 £80 à 
B oe 0 per o 23)- . 9 t ee eo „ per ton £80 £80 . 
[ [I] Oxalio ee ee ee per owt 82/- se e [n (Electrolytic) Bars ee per ton 283 2892 bd 
a os ae a ee ee ee per owt. b 6 5 / 6 e 8 LI] LL] Sheets ee per ton £90 £90 * 
a Ammoniac per owt. l- 89/- oe e ae [TY Rod es per ton £84 £84 on 
a Ammonis, 9 (crystal)... per ton £83 10 £88 10 $ 6 u i H.C. Wire per Ib 9 * " 
[37 e ton £80 ee f Ebonite ee . . ee per lb I * se 
: Bleachin powder ee ee per ton 7 21 . f a» Sheet » a . perlb bJ- bj- T 
a Bisulphide of Pario s ee per ton £15 215 oe n German Silver Wire - per lb 1/5 lb T 
2 Borax bs per ton 218 818 : h Gutta-percha fine “ss per lb 87 ee 
a Bensole (90 " . per gal. 4/- 3I- h India-rubber, Para fine .. es per lb. | 8/64 to 8/74 | 8/63 to 8/7} <ò 
42 „ (90) s ? per gal. 5/6 5/6 4 = Charcoal Sheets per ton £18 es 
a Copper Sulphate per ton £22 £22 4 Pig (Cleveland warrants) . per ton 44/14 44/9 714. dec. 
a Lend. itrate - .. per ton EA £9A ° 4 n 1 according to per ton} From £11 | From £11 " 
& „ White Sugar .. ee per ton £81 we 4 ua repe ee per ton] 50/- to 62/6 | 50/- to 52/6 
e Nen rio EA ee te per sel ac ud xc T $ n Wire, galvanised No.8 .. per ton ipe elsi ai : va 
a Methyls p ee „ pe . ee 4 
aNaphtha, Solvent (90% at 160°C). per 5/6 5/8 S 9 Lead, English Ingot . per ton i 411 17 6 to £11 16] 2% ine 
aPotash, Bichromate, in casks.. per lb. Bid. 81d. ee 9 » s» Shoot "T . per ton] 313 10 £18 10 T 
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THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


MODERN COMMUTATING DYNAMO MACHINERY. 


(Abstract of Paper read before Section IX. by H. M. HOBART, 
l M.I.E.E.) 


(Concluded from page 730.) 


IN the specifications in Tables XX., XXI, and XXII. are given 
more complete data of the writer's designs for slow speed direct- 
connected units of 400 Kw., 1,000 xw., and 1,600 kw. The guarantee 
to which they comply is as follows: 

Guarantee: 25 per cent. overload during one half-hour, without 
harmful sparking or heating. Thermometrically measured tempera- 
ture increase not over 50° C. above surrounding atmosphere, during 
continuous operation at rated load. No harmful sparking or heating 
with momentary overloads of 50 per cent. Fixed brush position 
for all these conditions. Insulation of entire machine from copper 
circuits to iron, to withstand the application of a R. M. S. potential 
of 4,000 volts for one minute at 20? C. 


TABLE XX. 


Specification. 400 kw. | 1,000 kw. 1.600 Kw. 

Number of poles as «s fas" 8 | 16 i| 22 
Kilowatts rated output ios ... 400 , 1,000 1,6: 0 
Speed—revolutions per minute n 100 . 90 85 
Full ioad voltage T Sa ex 550 P00 550 
Full load amperes n 730 | 2,000 | 2,900 
External diameter of the armature | | 

(centimetres) .. f 2ẽ30 350 | 450 
Length armature over winding (centi- | | 

metres) ; 450 800 720 

Length overarmature core (centimetres) | 40 35 | 33 
Number of ventilating ducts ... ^ ... 8 | 8 7 
Width of each duct (millimetres) 21 13 13 | 13 
Effective length of laminations in , | | . 

armature core (centimetres)... ; 27 | 2Y5 | 21 
Interna! diameter of armature lamina- | 

tions (millimetres) 140 281 375 
Diameter of commutator (centimetres) | 165 270 350 
Length of commutator (centimetres) | 32 | 38 27 
Width of segment at surface (excl. in- 

sulation) (millimetres) 6:6 | 74 76 


Thickness of insulation between seg- 
ments ... 


| 
| 
| 

Total number of segments || 792 | 1,152 1,320 
Total number of slots ... í nt 264 384 | 410 
Segments per slot B: 3 3 3 
Turns per segment ... : I 1 | 1 
Width of slot (millimetres) 12°3 13 4 14 
Depth of slot (millimetres) 33 32 | 34 
Radial depth of air-gap (millimetres) 9 10 10 
Radial length of RI core (centi- , | 

metres) s fac | 45 | 48 50 
Diameter of magnet core (centimetres) | 15 | 380 | 33 
Cross-section of magnet core iquat 

centimetres) . l 1.630 1,10 | 1,130 
Pole-face dimensions (centimetres) . | 1 40x61 | 35x49 | 33x47 
Ratio of pole arc to pitch aus T | 007 | 071 | 072 
External diameter of magnet yoke 

(centimetres) .. 2 379 531 | 644 
Width of magnet yoke (centimetres)... 66 70 90 
Radial thickness of magnet yoke (centi- | 

metres) 21 30 | 38 
Width of armature conductor (milli- | 

metres) 2'4 | 28 | 30 
Height of armature conductor (milli- 

metres. sa 13 125 | 13:5 
Current density in ‘armature conductor 

(amps. per sq. centimetre) . ; 303 | 357 330 
Thickness of armature slot insulation ME 

(copper to iron) (millimetres) et 16 16 | 16 
* Space factor" in armature slot | 046 | 049 | 0'51 


— — — — 


The practicability of obtaining good results as regards sparking 
in large high- speed dynamos, for direct coupling to high-speed 
engines, is purely a question of adopting sufficiently solid mechanical 
construction throughout, to permit of an abeolutely true running 
commutator of high peripheral speed, both commutator and brush 
supports being completely free from vibration. Take, for instance, 

a large 500-volt unit, which would be the most difficult case for 
high speed. With a sufficiently large commutator diameter and 
sufficiently narrow segments, there may be high armature strength 
per pole. The high speed, high armature strength per pole, 
together with a rather large number of poles, will result in 
requiring but a very small magnetic flux per circuit, and hence the 
5 will be v narrow. A narrow machine with mapy 

er pole, an candaan y low average voltage per seg- 
eat ed 1 also, in spite of the high commutation frequency, be 
characterised by low reactance voltage, which, with the stable 
mechanical construction above set forth, will result in a machine 


with excellent commutating properties. Indeed, it occurs to the 


rr 
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writer to point out here that probably one of the most characteristic 
novelties of his designs—if such slight departures from preceding 
designs may be termed novelties—consists in the employment of 
fairly many poles combined with high armature strength per pole. 
‘here appears to be a large field for such machines, which is 
developing as a result of the success which bas been achieved with 
large high speed engines. The possible economies may be judged 
by explaining that, for a given output, the factory cost for large 
500-volt direct-connected dynamos decreases closely in proportion 
to the equare root of the ratio of the speeds. This is no theoretical 
deduction, but the result of comparigons of the complete factory 
costs of a number of such machines. For lower voltage dynamos 
the saving would not be quite so great as in this proportion 


TABLE XXI. 


Bpecification. | 400 kw. 


— 


— e) é— — 


Average voltage per commutator seg- 
ment m = € pes 56 77 92 

Amperes per sq. cm. of brush contact 5'0 

Total reaction in armature ampere- 


turns per pole 9,000 | 9000 | 7,900 


i oss 8-Circ. | 16-Circ. | 22-Circ. 

Type of winding iss re { single | single | single 
Paths through armature winding from 

positive to negative brushes AR 8 16 22 
Amperes per path er 985 sek 91 125 132 
Length of arc of brush contact (milli- 

metres) 8 8 oe sii 23 20 33 
Frequency of commutation, cycles per 

second ... nis EN em Mos 190 318 236 
Mean length of armature turn (centi- 

metres) ess e" es m 300 240 220 
Embedded length per turn (centi- | 

metres) - Y" bye 8 54 45 42 
Reactance voltage with full load 

amperes ee des vis jus 2:8 39 37 
Apparent tooth density (lines per sq. 

cm.) 


882 es see hs ..; 21,000 | 22,700 | 23,000 

Width of tooth at root (millimetres).. 113 147 17:6 

Radial depth laminations below slots 

(centimetres) ... ; dta ET 42 31 34 

Density below slots (lines per sq. em.) | 10,300 10, 700 10, 00 

Cycles per second for reversal of nag- 
netisation in armature iron... | 67 


rei 120 156 
Total arm. flux at full load and rated 
terminal voltage (megalines) he 217 14:9 151 
Assumed factor for magnetic leakage | 1125 1:125 1:125 
Flux in magnet cores (megalines) ! 9244 168 170 
Density in magnetic cores (lines per 

sq. cm.) me a ag ie 
Density in magnet yoke (lines per sq. 

em.) s se o ne 
Pole-face density (lines per sq. cm.)... 
Ampere-turns on open circuit but full 

load voltage ... s ae .. , 10,000 | 11,000 
Ampere-turns at full load amperes and 

volts ves nee m g 
Ampere-turns for overcoming armature 

reaction 85 TR 
Material of magnet yoke 
Material of magnet cores 
Material of magnet pole-faces 
Material of armature sheets .. 
Peripheral speed of armature (metres 

per second) ... oe hes is 
Peripheral speed of commutator (metres 

per second) ves ^ T 87 197 15:6 
Centrifugal force at armature surface 

in kilogrammes per kilogramme  ... 13:0 160 
Centrifugalforceat commutator surface 

in kilogrammes per kilogramme  ... 90 12:0 


15,000 | 14,900 | 15,000 


| 11,100 | 4,000 5,400 
| 8,900 | 8,700 | 9,900 
| | 


13,000 
13,500 | 14,000 | 16,000 
3,500 | 3,000 | 3,000 - 
.. Cast.steel | Cast-iron ‘Cast-iron 
Dos |Cast-steel ‘Cast-steel (Cast-steel 


Cast-iron | Cast-iron Cast-iron 
Steel Steel Steel 


12:0 16:5 20:0 


18:0 
140 


The speeds are just about such as are very suitable for large, 
25-cycle rotary converters; and it is distinctly economical, where 
no especial advantage is thereby sacrificed, to develop both of these 
classes of apparatus from the same models. Thus a 25-cycle, 
400-KW., 500-volt, 6-phase rotary converter works out very finely 
with 8 poles and 375 r.p.m., and this speed, with shortened commu- 
tator, yields an excellent 300-kw. dynamo. Similarly a 10-pole, 
650-x w., 500-volt, 300 r.p.m., 6-phase rotary converter, with minor 
changes, yields an excellent design for a 500-K w. dynamo for the 
same voltage and speed. 


It is probably not generally realised wbat & stupendous pro- 


gramme of ratings requires to be standardised—in continuous- 
current machines alone—by every large electrica] manufacturing 
concern. We may consider the case of a single line of very small 
high-speed machines of from 125 kilogrammes weight, up to 2,600 
kilogrammes weight. This may be provided for by some 12 dis- 
tinct models, but when worked out to meet the demands of the 
market, with ratings as dynamos, motors, and all the eub-divisions 
of these two classes, the list is found to comprise hundreds of 
ratings for which but few can, with any regard to the best results, 


be arranged to have precisely the same manufacturing specifications. 

It is scarcely to be wondered at that the large manufacturer, 
confronted with the task of standardisation, is inclined to demur at 
the multiplicity of patterns, drawings, dies, gauges, winding forms, 


insulation moulds, &., required for securing the best results. 


The engineer who proposes to urge the further complications, from 
the standardising standpoint, which are required in conscientiously 
applying the knowledge of the subject nowadays at his disposal, 
calling for commutators and windings proportioned with due regard 
to the conditions which should be complied with, has no easy task, 
and the smaller the machines the more unwelcome are his 


proposals. 


TABLE XXII. 


Specification. 400 Kw 


Losses AND EFFICIENCIES AT 60° C. | 
Core loss ee ee 9,000 


Armature copper loss M ii ee 
Commutator C?R loes at brush contacts | 16,000 


Allowance for stray losses in commu- 
tator 


iss xs p E EN 100 
Commutator brush friction loss sis 700 
Loss in shunt winding .. ssi e) | 4,400 
» series - ae sae 1,600 
» shunt rheostat ssa sxo 650 
„ series diverter rheostat Jsi 600 
Total of constant losses 14,850 
j variable losses 16,900 
is all losses $i "T" *. | 31,750 
Commercial efficiency at full load 92°6 
” » » 1 » “es 92:5 
” » n” à » : 914 
” » » i » 864 


The commutator losses are figured on a brush resistance of 02 
obm per square cm., a brush pressure of 0:1 kg. per square cm., and 


on & friction cocfficient of 0:3. 


Watts per sq. decimetre of peripheral 


radg. surface of armature at 60° C. 31 
Watts per sq. decimctre of peripheral 
radg. surface of commutator at 60" C. 17 


Watts per sq. decimetre of exter. 
cylindrical radg. surface of tield 
spools at 60° C. - 


18,000 | 32,000 
24,200 | 24,400 
4,400 | 5,800 
200 300 
2,800 | 5,300 
8,250 | 13,000 
2,950 | 3,000 
1,250 | 2,000 
750 | 1,000 
30,500 | 52,600 
31,600 | 34,200 
62,100 | 86,800 
941 | 949 
940 | 944 
929 | 928 
885 | 881 


| 48 57 

| 25 43 

| 9 9 
| 


WEIGHTS AND COSTS IN KILOGRAMMES AND SHILLINGS. 


Armature laminations... 


e | 5500 

T copper dii 660 
Commutator segments ... woe € 730 
Field copper. n € ish 900 
Pole faces ion m: t 700 
Magnet cores ... 


esse 4.300 
Total magnet yoke (including feet) ... | 12,400 


Taking for costs per kilogramme, the rough values of 2 shillings 
per kg. for copper, 0°31 for laminations, 0°38 for cast-steel and 0°25 
for cast-iron, the totals for the cost of “net effective material” 


are :— 


— 


5,300 7.700 
900 | 1,100 
1,700 | 1,700 
1,570 | 92,200 
1,000 | 1,200 
7,000 | 10,000 
27,000 | 33,000 


| 


— — ————— ee — a 


Total cost of “ net effective material” 
in shillings p Ss 95 

Total weight of complete machine 
exclusive of shaft (kilos.) ... 

Cost of "net effective material" per 
KW. in shillings sex 


12,800 


32°0 


! 
t 


19,500 | 25,800 


32,000 | 62,000 | 77,000 


19:5 161 


In the other extreme case, namely, that of very large unite, the 
contrary conditions prevail, and the engineer's task is a relatively 


easy one. 


Even when the manufacturer considers it expedient in machines 
of from 2 H. P. to 75 H. p. to evolve them, to the detriment of their 
technical properties out of & minimum number of drawings 
patterns, and dies, the necessities of special cases will compel the 
manufacturer to depart gradually from the original set of 


standardised designs, and accumulate an i 


ular assortment of 


deviating designs, most of which will be discreditable makeshifts. 
This result is in striking contrast to that to be obtained by boldly 
accepting the situation in the first place, making each machine 
correct for its rating. Then, when the inevitable necessity arises of 
supplying special machines, these will be developed from whichever 
one of a very large variety of correct designs most nearly corre. 
sponds to the special requirement, and much greater satisfaction and 


economy will be secured. 


The writer inclines to the belief that at least a little more regard 
for technical excellence in the types of machinery treated of in 
this paper, may perhaps be consistent with the commercial saccess 


of the concerns engaged in their manufacture. 


Ar T 


ye 


— —— — € 
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ENGINES FOR DRIVING LARGE DYNAMOS. 


Read Saturday, October 12th, 1901, before the Manchester 
Association of Engineers, by CHAS. DAY. 


(Concluded from page 733.) 


VALVE Gear. 


The whole of the valve gear is centralised in a box midway between 
the cylinders. Seen open, this box looks somewhat complicated. 
On second thoughts it will be appreciated that there is really no 
more complication than with a Corliss engine if the wrist plates, 
valve levers, dash pots, trip levers, &c., were, instead of being fixed 
separately on the cylinders, gathered together midway between 
them and enclosed in a box. The object of this enclosing is to 
enable the valve gear to be flooded with oil. 

The valve spindles are operated by means of cams, which cams 
revolve at half the speed of the engine. The arrangement for 
driving the exhaust valves is illustrated diagrammatically (fig*o). 


Vaive at End of Stroke. 


e SE. ol Banauet Vane Movements 
tae Revciution of Cam Shan ang 
de Ywe Revolutions of Engine 


Fig. 2. 


By this arrangement a very easy motion of the valve is ob- 
tained, and the connection between the cam bridle and the valve is 
an absolutely straight one, there being no moving joints or pins. 
The arrangement for driving the steam valves is slightly different, 
owing to the necessity for obtaining automatic expansion. Each 
steam valve has two cams, one being the opening cam, and the 
other the closing cam. The opening cam has a fixed angle of 
advance and thus |gives constant lead. The cut-off cam has its 


‘a. pi 
IN Sr I K TS 
"ES E M HN 


Valve in End Position—Ports Fut Opon. 


e of advance variable by means of the governor, and thus cuts 
cH earlier or later. The action is illustrated by fig. 3. The angle 


zc Particular feature of the cams, to which I would draw your 
fe is that they are constant in diameter, that is to sa y, 
istance between the cam rollers is quite fixed. The method 
practice of securing absolute uniformity of diameter is by testing 


the cams in a sliding frame carrying fixed rollers. The equality of 
diameter is further illustrated in the model on the table. This 
arrangement makes it possible to drive valves positively by cams in 
two directions, thus doing away with the spring return usual with 
cam gears. The cams have a positive push and pull, but in addition 
à Spring 18 arranged which allows the rollers to remain in contact 
with the cam in case of any slight irregularity in diameter or in case 
of slight wear of the cam. 
GOVERNOR. 


The arrangement of the governor and its connections is also of 
considerable interest, and shows one solution of the problem of 
governing, by automatic expansion, engines of large powers, and of 
speeds too high for trip gears, as with this arrangement there is 


absolutely no limit to the size of engine which can be thus 
governed. l 


S 


$., 
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a, Governor; b, Governor lever; c, Controlling valve; d, Relay piston 
e, Spiral; f, Outside lever; 9, Dashpot; h, Dashpot spring. 


Fig. 4. 


I believe that the first step necessary to secure good governing is 
that the governor must not have any heavy parts to move, or parts 
which are subject to heavy forces; in other words, the governor 
must not be called upon to do much work. This condition is very 
well met in Corliss engines, where the governor simply acts on a 
trip gear, but I do not consider it would be well met if the yovernor 
acted direct on to the piston valve controlling the steam distribu- 
tion in the h. p. cylinder of, say, a 2,000 R. P. engine, as the work to 
be done by the governor would then be heavy, a piston valve of 
such a size having necessarily rather great mass, the moving about 
of which would necessitate the governor exerting considerable 
effort ; the friction also would add a considerable amount of work, 
and if minimised by dispensing with spring rings from the piston 
valve, there would be considerable risk of leakage, with the 
attendant result of bad economy and bad governing. The objection 
to a trip gear is that it cannot be worked satisfactorily at high 
speeds. 

Phe whole object, then, of the valve gear adopted by Messrs. 
Ferranti is to permit of high engine speeds, and at the same time 
put no load on the governor. In fig. 5 (a) is the governor; (b) the 
governor lever, one end of which is connected to the spindle of a 
small piston control valve (c). This control valve has oil under 
pressure between it, hence, if lifted slightly, the top port is opened, 
and the oil under pressure is admitted to a port leading to the 
upper side of the relay piston (d). Thus this piston is forced down. 
If, on the other hand, the control valve is lowered, the pressure is 
taken to the bottom of the relay piston, and this is forced up. As 
already described, this piston is connected to a spiral (e) which 
alters the angle of advance of the cut-off cams and thus changes 
the point of cut-off. If, then, the speed of the engine rises on load 
going off, the governor lowers the control valve, and the piston (d) 
is forced up until the cut-off is sufficiently early to balance the 
reduced load, and vice versá in the case of increase of load. 

It will be noted that all the work which the governor does is that 
of operating a very small piston control valve, which on large 
engines can easily be worked with one finger. It may, therefore, 
be reasonably claimed that the principle of removing work from 
the governor has been fully met. Unfortunately the arrangement 
as described so far does not fully meet the case, first because 
it would try to give absolute constancy of speed, and secondly, 
because it would be difficult to avoid hunting, as the relay piston 
owing to its quick movement would not just go to the position 
necessary to balance the load, but would almost certainly overshoot 
the mark, and thus have to be brought back. Both difficulties have 
been overcome by the addition of the lever (J), dash pot (g) and 
spring (h). Before explaining the action of these parts I will 
deviate fora moment to answer a question which naturally arises, 
viz:—' Why is constaucy of speed an objection?” The answer is 

that for working dynamos in parallel some deviation from isochronous 
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governing is necessary to secure the equal distribution of load 
amongst the dynamos. In illustration take the following case:— 
Two engines each of 1,000 n.» are driving alternators working in 
parallel; one engine has an isochronous governor, whilst the other 
has a governor with, say, 6 per cent. range between full load and no 
load. Suppose each engine to be running at 200 revolution: per 
minute and loaded to half load, and that 500 H. Pp. suddenly comes 
on. The additional load would slow both engines down slightly, 
the consequence being that the isochronous governor would drop 
right down to its bottom position and give its engine its maximum 
quantity of steam, thus causing this engine to take up the whole of 
the additional load; whereas, had this engine had a6 per cent. 
governor like the other one, the governors would have opened out 
equally and the load have been divided equally. If both governors 
were isochronous a very unstable condition would occur and the 
load would have a tendency to flow from one engine to the other. 

Turning again to fig. 4 it will be seen that when the relay piston 
is at the top of its travel the spring (À) is compressed considerably, 
but when the relay piston is at the bottom the spring is much less 
compressed, thus when the cut-off is late the load on the centre of 
the governor is much less than when the cut-off is early. Con- 
sequently the governor speed is greater at light loads than heavy 
loads. By means of this small spring the range of the governor 
between no load and fall load can be made anything which may 
be most suitable for running in parallel with other engines in the 
same station, and this result is obtained without any material move- 
ment of the governor itself. The action of the dash pot also 
deserves attention. Suppose that the control valve opens at thetop. 
The relay piston moves down, lifting the dash pot piston up. The 
dash pot cylinder is filled with oil and thus there is a tendency to 
lift the governor up and cause it to return to its central position, and 
thus stop the movement of the relay piston. By this means the 
speed of action of the relay may be made fast or slow as is desired. 
The oil pressure which works the relay is obtained from a separate 
valveless pump, and anair vesselis provided to secure practically 
constant pressure. 

With installations including rotary converters, great rapidity of 
action of the governor is not desirable and is liable to produce 
hunting at the rotaries. The facility with which the speed of 
governing can be adjusted, as just mentioned, is therefore very 
useful in such a case. 

On large engines automatic expansion is preferable to throttle 
governing apart from any question of economy, as very large 
throttle valves are difficult to keep steam tight and at the same time 
quite easy to move. When a good fit they are very liable to stick, 
especially if the engine is not in regular service. 

Again, with automatic expansion there is a smaller volume of 
steam between the controlling valves and the piston than with 
throttle governing, hence the increase of speed when load is 
tuddenly thrown off is not so great. 


EMERGENCY GOVERNOR. 


To meet the requirements of many electrical engineers an 
emergency governor has been fitted to the engine. This governor 
is arranged to come into action at a slightly higher speed than the 
main governor, and it is connected with an ordinary equilibrium 
throttle valve; thus in case of the main governor not controlling 
the speed properly the governing would be taken up by this 
emergency governor. 

It is a fairly common practice to arrange for the emergency 
governor when it comes into action to shut the engine down, but 
believing that this is an undesirable course the method of attaching 
the second governor to a throttle valve is adopted. 

To meet any sudden contingency either on the town circuit or 
clsewhere the fulcrum lever between the governor and the throttle 
valve is carried from a handle brought down to one of the engine 
beds. By raising this handle the throttle valve is at once closed ; 
thus a means of shuttiug the engine down very quickly is provided. 


TurNING MOMENT. 


In driving alternators it is important that the turning moment 
throughout a revolution be very regular. With a given fly-wheel 
energy and number of cranks the higher the number of revolutions 
per minute the less the variation in speed during a revolution. 

Avain, not only does higher speed give more regular angular 

velocity but it also reduces the necessity for extreme regularity. 
he truth of this will best be seen by taking comparative cases. 
Suppose an engine to be running at 80 revolutions per minute and 
driving an alternator. If now, the periodicity of the alternating 
current were 40 cycles per second, it would be necessary to have 60 
poles in the dynamo. Next take the case of an engine running at, 
say, 240 revolutions, in which case 20 poles would be required for 
the same periodicity. Again, suppose that a phase displacement of 
1 per cent. is allowable, i.e., the time occupied in making each com- 
plete alteration can vary 1 per cent. In the slow-speed wheel an 
alternation occupies „th part of a revolution, and therefore the 
allowable angular variation is 1 per cent. of „th, or 12 of 
1 degree, whilst in the higher speed engine the alternation occupies 
1th of a revolution, therefore the allowable variation is 1 per cent. 
of y;th or 36 of 1 degree, 2. e, practically three times as much as 
i» permissible with the lower speed. We thus see that the higher 
«peer not only of itself naturally tends to give more regular turning 
but that it also permits of a greater irregularity in the speed. The 
two things combined therefore enable the high speed engine to give 
a much better turning moment with the same fly-wheel energy. 

The problem of driving dynamos so as to give regularity of speed 
is very differeut from that of driving cotton mills, as in the case of 
the mill engine not only is the wheel on the engine a fly-wheel, but 
all pulleys, shafts aud spindles throughout the mill are acting as 
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extra fly-wheels, and are tending to give regularity in speed. In 
driving a dynamo there is no such external assistance as regards the 
fly-wheel problem. 

In this paper I have endeavoured to outline the special features 
in connection with steam engine building which arise when engines 
are applied to the direct driving of large dynamos, and I have also 
described the methods which have been adopted in the Ferranti 
engine with a view to meeting these requirements. I have not 
dealt with any questions regarding designs of pistons, crossheads, 
connecting rods, and other parts where the requirements for 
driving dynamos hardly necessitate special designs. Suffice to say, 
that we have adopted established designs or modifications of such 
which have seemed to us best suited for our purpose. The sectionat 


drawing, fig. 1, shows fairly clearly the general design of most of the 
parts. 


ee 


CURRENT SPECIFICATIONS. 


LXXXL—WILLESDEN ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.—Supply, under 11 sections, of the whole of 
the plant required for the proposed electric lighting installation at 
Willesden. 

Size and Number of Boilers.—Four to be supplied, one to 
evaporate 5,750 lbs. of water per hour, and to have a heating surface 
of not less than 1,619 sq. ft., and three to have heating surface of 
at least 3,580 sq. ft. and an evaporative capacity of not less than 
12,500 lbs. per hour. 

Method of Firing.—It was originally proposed to have mechanical 
Stokers, but this accessory has now been dispensed with. 

Fuel Economisers.—Two to be provided, each of Messrs. Green's 
design, 192-tube size, the scrapers to be electrically driven. 

Superheaters.—To be fitted to each boiler, and to be of approved 
type. 

iom Feed Pumps.—One steam-driven pump of Messrs. Weir's or 
other approved type to be supplied, capable of delivering 3,500 
gallons of water per hour against a pressure of 160 lbs. per sq. in. 
One electrically-driven pump to deliver 2,000 gallons per hour under 
similar conditions. 

Feed Water Heater.—To be supplied and fixed in the path of the 
exhaust steam of above pump, large enough for three pumps of 
gimilar size. 

Steam Generating Units.—Two or three to be supplied, at the option 
of the Council. 

Tupe of Unit.—To consist of vertical compound or triple-expan- 
sion engine directly coupled to a double current machine capable 
of delivering at one end direct currents and at the other end three- 
phase currents. 

Size of Units.—9250 or 300 Kw., at option of tenderer. 

Space Available. — The space available for each set is 19 ft. in 
length by 9 ft. in width. 

Overload.—Engines to be suitable for 20 per cent. overload over 
normal rated output for two hours without injury. 

Working Steam Pressure.—175 lbs. per sq. in., the steam being 
superheated 120° F. 

Even Turning.—The permissible maximum variation from even 
angular velocity must not exceed one-fifth of 1 per cent. per 
revolution. 

Range of Governing.—Permanent variation between no load and 
full load 1 per cent., momentary variation if half load suddenly 
thrown off 24 per cent. 

Dynamo.—To be supplied with commutator at one end and col- 
lector rings at the other, the connections being so arranged that the 
machine will deliver from the same armature winding, con- 
tinuous and three-phase currents, the ratio of voltage being as 1°73 
is to 1. 

Outpul Requirements,—Machine to be capable of delivering:— 

(a) Full output as dynamo. 

(L) Full output as three-phase alternator. 

(c) Any ratio of either up to normal full-rated output. 
Periodicity of Three-phase Current.—To be 25 per second. 
Permissible Speeds. —250, 300, or 375 revolutions specified, but this 

may be modified to suit tenderer's designs. 

Specified Voltage.—Direct current. As shunt machines 480 to 560 
volts at constant speed, as compound-wound machines 500 to 550 
volts. As alternator voltage, to be proportionally lower. 

Specified Temperature Rise.—Not to exceed 70° F. after 10 hours’ 
full load output. 

Specified. Combined Efficiency.—Not to be less than 85 per cent. at 
full load, 83 per cent. at three-quarter load, 80 per cent. at hali 
load, and 70 per cent. at quarter load. 

Guaranteed Stem. Consumption.—Not to be more than 24 Ibs. per 

. Kw.-hour at full load, 24 5 lbs. per Kw.-hour at three-quarter load, 

20:5 lbs. per Kw. hour at half load, and 34:5 lbs. per Kw.-hour at 

quarter load, with full steam pressure, superheated steam and 

24-in. vacuum. 

Bonus and Penally,—Bonus aud penalty of £100 per lb., or pre 
rata for tenths of a pound, to be paid or charged for variation from 
the 24 lbs. per x w.-hour demanded at full load. 

Transformers.—Six to be supplied, each to be mesh connected, 
and suitable for use on three-phase circuits 25 ~ per second. 

Ratio of Transformation.—1 to 9, the low pressure side being 


wound for 290 to 330 volts, and the high pressure side 2,600 to 
2,900 volts. l 


HE 
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Output of Transformers.—To be either of 83:5 xw. or 100 kw. at 
option of Council, capable of an overload of 20 per cent. for two 
hours. 

Core Guarantec.—Tenderers must guarantee that after 12 months 
the core losses shall not exceed the guaranteed figure by more than 
10 per cent. 

Guaranteed Efficiency.—Ratio of primary to secondary watts 
expressed in percentage not to be less than 97:8 per cent full load; 
97:8 per cent. ? load; 97:5 per cent. 4 load; 90:2 per cent. 4 load; 
91:5 per cent. ,',th load. 

Permissible Temperature Rise.—80° F. after six hours’ full load 
run. 

Motor-Generators.—Five to be supplied, two of 200-Kw. output, 
two 100-K W., and one 50-kw. output, each capable of 20 per cent. 
overload for two hours. 

Type of Machine.—Each to consist of synchronous three-phase 
motors 25 — directly coupled to continuous-current dynamos. 

Specified Specds.—Not to exceed 500 revolutions per minute for 
the 200-K w. set, or 750 revolutions for the 50 and 160-Kw. sizes. 

Vultaye of Motors.—2,600 to 2,900 volts. 

Voltage of Dyuamos.—?900-Kw. size to be 480—580 volts as shunt- 
wound machines, or 500—550 as compound-wound. The 100-xw. 
motors each to drive two 50-k Ww. machines wound for 240 — 290 volta, 
and the 50-K w. to be of similar voltage. When the two 50-xw. 
machines forming one 100-kw. unit are connected in series with 
each otber, the voltage, as compound-wound machine, to be 500— 
530 volts. 

Balancing Transformers and Boosters.—Two motor-balancers and 
boosters to be supplied, each consisting of four dynamos directly 
coupled together. Each of two inuer balancer machi: es to have 
output of 20 Kw. at 240 to 29) volts. Each of two outer booster 
machines to have output of 33:4 xw.—200 amperes at any voltage 
betweca 0 and 167 volts. 

Switchgear. — Both high aud low tension switchboards, as 
specified, to be supplied and fixed at the generating station and 
sub-station. 

Size of Cranes.—One for the generating station to lift 12 tons and 
be suitable for a span of 45 ft. 6 in. The other for the sub-station 
to lift 8 tons and be suitable for a span of 23 ft. 6 in. 

Capacity of Cells.—T wo batteries required, one for generating 
station to consist of 250 cells, each capable of discharging at rate 
of 42 amperes for 16 hours, or 108 amperes for three hours. The 
other, for the sub-station, to consist of 250 cells, each capable of 
discharging at rate of 84 amperes for 10 hours, or 216 amperes for 
three hours. 

Mains.—To be suitable for high tension and low tension systems, 
and of the sizes and types specitied. 

Number of Lamps.—94 arcs, mounted on cast-iron posts, on 80 of 
which two glow lamps are fitted for use after midnight. 

Type of Condenser.—One to be provided of the jet type, suitable 
for dealing with exhaust steam from two generators. 

Air and Circulating Pump.—To be driven by independent steam 
engine, and to be of cross-compound type. 

Specified Dates of Completion.—The two cranes in seven months, 
rest of plant in 10 months from date of order. 

Penalty for Late Completion.— One half of 1 per cent. of contract 
sum per week for first four weeks, and 1 per cent. per week for 
subsequent weeks. 

Specified Terms of Payment.—On monthly payments up to 75 
per cent. of value of work delivered on site, in successive months, 
until total value thus paid equals 90 per cent. of contract sum, 5 
per cent. on completion, 5 per cent. 12 months later. 

Period of Maintenance.—12 months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—None. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—November 12th, 1901. 


This specification has been prepared by Mr. E. T. Ruthven- 
Murray, M. I. E. E., the electrical engineer to the Willesden District 
Council. The scheme, as originally drawn up, invited an additional 
generating unit in the first instalment of plant, an additional con- 
densing unit, mechanical stokers to the boilers, and an extra boiler- 
feed pump, and it seems a pity that such a reduction in the con- 
templated first instalment of plant has been made. As in so many 
other cases, we fear that the Council will have reason to regret 


this decision, and will find the course they have adopted the most 


expensive in the end. 

In many respects this is one of the most interesting specifications 
we have seen for some time. The plant asked for is of smaller 
capacity than that required for the Central Electric Supply Com- 
pany, Manchester, and the London County Council, but Mr. Murray 
has shown such originality in his method of dealing with a difficult 
problem that his scheme deserves very careful attention. 

The district to be supplied is one of those scattered municipal 
areas in the north of London where the possibilities of growth ia 
Importance and population are very great. The distributing net- 
5 18 arranged for a three -wire direct current system, having 

P 5 the neutral and outer conductors. 
generating station is situated near one end of the ar 
forms the centre of distribution for that part of the dist At a 
r approximately 2? miles distant a sub-station has been 
Heute ; Which practically acis as a subsidiary generating station. 
: 791 large battery is to be installed, motor- generators to 
barn 5 of 550 Ew.,& battery booster, and the switch- 
alon accessories required to complete the equipment of the 

These motor generators will be driven by three-ph ` 

motors supplied with current at a 1 10 d of 25 Der pisc. 


ERRA from the main generating station at « pressure of 2,950 
volts. 

The actual generating units will be of either 250 or 300 xw. 
output, and consist of steam engines directly coupled to double- 
current machines, similar in general design to rotary converters, 
from the armature winding of which direct currents may be 
taken off at the commutator at one end of the machine and thrce- 
phase currents from the slip-rings at the other. The ratio of the 
voltages of the two classes of current is given as 1 : 1°73, ap- 
parently under the erroneous supposition that / 3 has something 
to do with the matter. A ratio of 1: 16 would be more reasonable. 
The three-phase currents are passed through transformers, which 
raise the voltage to that required for transmission through the under- 
ground cables to the sub-station. 

The same engines therefore supply both stations, and the ratio of 
power supplied from the same machine to either station may be 
varied to any extent without impairing the efficiency of the 
system. 

The usual accessories to a three-wire station, cells, boosters, &c., 

are also in evidence at the main generating station. We have, 
therefore, practically two stations fed by the same steam plant, the 
efficiency of which increases with the demand for either part of the 
area. 
A somewhat similar idea was adopted by Mr. Rider at Plymouth, 
where the same engines drive either alternators or traction 
dynamos, but there the electrical machines are quite distinct from 
each other. 

The general conditions are, on the whole, of a fair character, fol- 
lowing in regard to such items as arbitration, terms of payment, 
&c., the model clauses as agreed upon between the representatives 
of the Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association. 

It is stipulated that without the consent of the contractor the 
contract price shall not be varied during the progress of the work 
by more than 10 percent. This we consider a very useful stipula- 
tion, and one which might with advantage be universally acted 
upon in electrical engineering contracts. 

The penalty for late completion is graduated, i.c., one-half of 1 per 
cent. for the first four weeks in default and 1 per cent. per week 
afterwards. 

We advise tenderers to read carefully the various clauses relatiug 
to tests after completion. These are of a very comprehensive 
character, and need consideration when the price is fixed. 


AMERICAN COMPETITION AS IT 
REALLY IS. 


DuniNG the past few months we have had frequent opportunities 
of seeing something of English work and arriving at approximate 
conclusions on the value of American competition. We have found 
many English workshops doing capital work, work that is not 
exceeded in excellence or durability by any American manufactures ; 
in fact, which puts American work entirely in the shade in both 
material and workmanship. But we find that the methods of doing 
it are expensive, that still better work would result if more modern 
systems could be adopted. We are convinced that no good can 
come to English trade by dropping the commendable qualities that 
have always distinguished it, but that much benetit would arise from 
an improvement in methods of manufacture, from better arrange- 
ment of machine tools, the employment of machines capable of 
doing work more rapidly, and the adoption of modern systems of 
gauge working. 

We do not consider it desirable to aim at doing work so quickly 
as it is done in America unless there are sound reasons for this. There 
are no valid reasons, for example, why our engine makers should 
bore out a cylinder as quickly as it would be bored out in an 
American shop. We have previously pointed out that in the 
United States everything is sacrificed to shop work. Not simply 
bedplates, but slide bars and cylinders, are made of the softest and 
most tractable of cast-iron. The result of this practice is known to 
those of our readers who have to do with American engines. Thus 
the machine work may be good and accurate, but this is not enough 
Steam engines should not wear out in two or three years. We SAW 
lately some cylinders from an English engine that had run for five 
years, and they were as good as new, smooth and unscored. 

g The insufficient material and quality of American manufacture 
as now been tried for a few years in lucomotives in Japan and 
elsewhere, and the English work has come out on top. Yet we do 
not doubt that the American engines were made on a better prin- 
ciple as regards machiue work, and that, did English 1800 
builders follow American lines so far, they would be able to com te 
more easily in uneducated markets; 10 years ago or so Ja oo e 
example, was an uneducated market that had not had 17 T 
of comparing English locomotives with others, and : „ 
p of American engines. N 

American work will often i im 
results will be obtained mo E p AM A 
durability is not a prominent feature. American, ES material, but 
habit of tearing out new machiner and replaci ve acquired the 
about every two y replacing it with better 

€ y two years, so that they have come to think it tl 
thing for machinery to wear out in a pe proper 
up to very fairly in * Jd or ne and this they live 
. in five years, it need not he . D Lowe 

le same time, it does require to be good enough te „ 
work, if a machine tool, during such time as it is at eta e 
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We are confident that the craze for scrapping new plant has been 
overstretched, but the frequent cause of it lies in protective tariffs. 
1f, because ofa policy of protection, a manufacturer can earn for a 
given article £1,000 where the value is really only £700, there is a 
gain of £300, and to secure this gain by means of the most rapid 
manufacture, it may pay to put in plant of a slightly greater capacity 
of output where it would not pay if the extra £300 eould not be 
earned. The conservatism of employers and the false ideas of trades 
unions have been responsible for the stagnation of English methods 
of doing work, and we should like to see these methods modernised. 
They are being modernised in some shops, and we believe a slow 
improvement is coming over things. It is fortunate tor our manu- 
facturing engineers that their American competitors are as blind in 
certain directions as the English engineers are in others. Americans 
are so full of their own perfection that they cannot bear the slightest 
criticism. If a piece of American work be criticised, the critic 
receives the most intolerant abuse. Thus it is that Americans throw 
away the advantages they have secured to themselves by their 
methods, for they fail to secure quality. Their wares are, perhaps, 
mechanically good, they look well, are made perhaps promptly to 
time, but they do not possess the quality of durability, and this is 
the quality that has made English work respected the world over, 
and that should not now be dropped. l 

If English engineers attempt to meet foreign competition by 
cutting down design and material, they will have real competition. 
We feel strongly that they should resist this tendency, but we feel 
equally strongly that they should overhaul their methods. 

The cost of work is largely a matter of tools, methods and 
systems, and is distinct from the quality of the work. Now, are 
our engineers going to learn order and method, and good shop 
practice, before the Americans learn liberal design, and the secret of 
durability ? At present American locomotive men are busy calling 
their critics fools, and saying that the Midland Railway of Englaud 
have not secured a genuine American engine, and generally are 
illustrating the French proverb, qui s'e.ecuse s'accuse." But the time 
may come when Americans will realise their imperfections and 
shortcomings. They will then adopt British ideas of work, and 
graft them on their own improved shop methods. We shall then 
have real competition to face. At present American competition is 
only just what British engineers permit it to be by their neglect of 
principles, their dirty shops and costly disorganieation. 

The success of American competition has caused a very severe 
epidemic of swollen head among the Americans, and they bave 
presented the ridiculous picture of a nation behind a 50 per cent. 
wall of tariffs shouting that they can whip the world. Yet 
Americans consider themselves a humorous people. We cannot 
help laughing at so inconsistent an attitude, just as we are fain to 
smile at some of our own manufacturers who grumble at foreign 
competition, and yet hang on to methods of doing their work that 
are an outrage on common sense. We should be glad if it were 
impossible to turn out good sound durable work with such old 
time methods as we find still pursued, In America it is, we believe, 
found to be impossible to do good work without good tools and 
modern methods, but this is because of the labour. 

There is not sufficient skilled labour in America of the special kind 
that is necessary where machine building is, as with us, an art, and 
not a process. In America it is a process, and generally speaking, 
it always has been. Here it is still, to a great extent, an art, the 
lineal descendant of the old handicraft days. But even the Amal- 
gamated Society of Engineers has now decided to admit machine 
workers into its ranks. The machine worker has hitherto been a 
pariah outside all recognition by the ranks of the apostolic suc- 


cessors of the craftsmen. By doing this, the A.S E. has stolen a 


march on the employers, and it is to-day, and has been since 1897, 
the employers who are to blame for want of progress, for we only 
find amongst firms who do not really want to make progress that 
the old policy of restriction is holding its own. The best firms in 
the country to-day are those that insist on managing their own 
ghops, and do it, and will not be ordered about by irresponsible 
outsiders. The employers who are doing this are those who are 
most alive to new methods and are most up-to-date. At the same 
time we note that they have abated nothing of the established 
English quality, and American, or any other competition, has no 
terrors for them. But as we point out above, the American may also 
pull his head out of the sand and find that shopwork and methods 
are not the sole factor necessary in a good machine. It cannot 
be disputed that there are some shocking examples of mechanical 
depravity sent over here from America. The really good and first- 
rate makers are in the minority. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


21,031. “Improvements in and connected with the supporting standard and 
trolley arm used in overhead electric traction schemes.” R. L. Ross. October 
21st. 


21,056. Improvements in or relating to electric are lamps.“ THE JANDUS 
Arc DAMP AND ELECTRIC Company, LiuI TE, and A. D. JONES. October 21st. 


21,092. “Improvements in coating tubes by electro-deposition.” J. GREEN- 
woop. October 21st. 


1 ^ Improvements in electric cables." M. J. P. O'Gorman. October 
n . 


21,205. “Improvements in or connected with electricity meters. J. G. 
Lorrain. (H. A. Macdonald, France.) October 22nd. 


21,226. ‘Improvements in ball fittings for electroliers, brackets, and analo- 
gous fittings employed in electric lighting." H. WAKEFIELD, Octobor 23rd. 

21,253. ‘Improvements in automatic time switches.” C. H. Orronp and 
8. Jevons. October 23rd. 


21,262. “Improvements in portable electric lamps.“ O. F. HEsEMANN. 
October 23rd. 


21,328. “A waterproof cone, cap or cover, for protecting the holders of 
electric glow lamps.“ S. MILLER. October 24th. 


21,333 “Improvements in electric measuring instruments.” A. R. Hakoc- 
morr. October 21th. 


21,936. “Incandescent gas lamp fittings." A. E. Popmore and J. Thomas. 
October 24th. 


21,485. An improved system of electric conductors.” G. C. HURRELL. 
October 26th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of. Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1900. 


164. ''improvements In or In connection with Incandescent lamps." C. M. Stead 
and G. F. Carr. Dated January 3rd, 1900. 4 central reflector, surrounded by 
a filament, may be cylindrical, spherical, conical or conoidal, and may be »up- 
Pores by a thin glass stein from either end of tbe bulb of the lamp. Or the 
amp bulb may be of annular form, enclosing the filament, and having an open 
recess to receive the reflector. The reflcctor may be of opal or silvered glass. 
and may be ribbed or otherwise serrated. The filament may be s single coil 
formed similarly to the reflector surface, or three or four filaments may be sup- 
ported independently near the retlector. 


184. “A new or Improved method of determining the voltage obtaining at a near 
or distant part of an eleotrio circuit, or the average voltage." M. B. Field. Dated 
January Scd, 1900. Current meters. Multiple wire or feeder systems &re pro- 
vided with means for indicating pressures at distant polnts. Electrometers. A 
low-pressure electrometer may be used to indicate the pressure between distant 
parts of two high-pressure feeders. 


216. improves manufactare of active mass for accumplator batteries.” 
R. Rodrlan. Dated January Srd, 1900. Relates to the use of peroxide in the 
manufacture of electrodes. 


246. “Improvements in sutomatio electric switches or eut-onts." F. N. Headley. 
Dated January 4th, 1900. Relates to a minimum magnetic cut-out. The con. 
necting bridge of a lever is titted with a catch adapted to engage with & latch 
on one end of a lever, tbe other end forming the armature of a series electro- 
magnet. A spring tends to force the armature away, and, sbould the current 
fall below the minimum, the armature tprings out and the catch is released. 
A spring then operates the circuit breaker. In a maximum cut-out, the catch 
is held when the armature is away from the core, and an increased current 
attracts the armature and releases the catch. 


261. ' An Improvement im safety electrio fuses.” H. C. Gover and J. M. 
Moffat. Dated January 4th, 1900. Relates to cut-outs adapted for high- 
tension circuits. 


262. “System of intercommunication between trains and raliway stations and 
vico versa, and between the trains themselves." L. A. Mangia. Dated January 
4th, 1900. (Date applied for under Sec. 103 of Patents, &., Act, 1883, June 6th, 
A. D. 1699.) Relates to a system of intercommunication between railway trains 
and stations, and tice rersa, and between the trains themselves. The signalling 
or telegraphic messages are transmitted by alternating induced currents of 
high potential, from transformers which may be of the Tesla, d'Arsonval or 
other suitable type, or by Hertzian radiations, and are received in & circult 
containing & coherer, or & resonator, or telephone, &c. The coherer is inter- 
posed in the circuit of & battery, or of & relay, which may actuate & bell, or à 
telegraphic apparatus, and a vibrator adapted to decohere the tilings of the 
coherer after each passage of the current. The current may be sent directly 
into the line-wire by connecting one pole of the transformer to earth and the 
other to a light brush or trolley, which makes contact with the line, or it may 
be sent without direct contact by long sparks of Hertzian radiations. 


$67. “‘Improvoments In or relating to the means for adjusting or regulating the 
shades or covers employed In connection with electric lights, gas lights and others for the 
purpose of concentrating and diifusing the light therefrom in any desired direotios, and 
apparatus for effecting same.” M. I. Crankshaw, A. Crankshaw, and H. Crankshaw. 
Dated January 6th, 1900. The adjustment of candle shades or of electric, g83, 
and other lamp shades is effected by a chain terminating in hooks or clips, of 
which the hooks engage the edge of the shade, and vary its angle according 
to the position of the adjustable clip upon & support. The length of the 
chain may be regulated by inserting therein serews and nuts of their equ. 


valents, and the hooks or clips may be coated with insulating or pliable 
material. 


371. “improvements in ths manufacture of graphitic carbon." F. Schmidt. 
Dated January 6th, 1900. Graphitic carbon, for ure as electrodes, is prepared 
by saturating cellulose, paper, pasteboard or the like with tar, embedding it in 
carbon powder, and heating the mixture to redness, while a carbon-contaiDing 
gas or vapour is sent through the red-hot mass. 


696. “ improvements In eleotrioity meters." M. Behrendt. Dated January 6th, 
1900. A commutator meter is constructed as follows:—A rotatable spindle carries 
a shunt armature consisting preferably of four radial coils in the field of ste: 
tionary main current coils aad also carries a brake and a commutator. Oppo 
site coils of the armature may be connected in series beween opposite contact 
plates on the commutator, or the armature coils may be connected in closed 
circuit, and one end of each toa contact plate. The commutator is, situated 
between two contact springs carried by insulated parts of an aligning shaft 
which can oscillate through some distance, current being supplied through 
bearing springs. Another aligning shaft carries an iron bar armature of & 
atationary electre-magnet, and is controlled by a spring which tends to turn 
the bar away from the poles of the electro-magnet. The contact plates of the 
commutator are recessed, so that in turning it turrs the contact spring an 
first aligning shaft until a projection on first spring strikes a contact on the iron 
bar armature; current then passes through the electro-magnet, turning the 
iron bar armature quickly and with it the first contact springs and first aligning 
shaft in n backward direction, the springs slipping round the commutator. 
This action is repeated every quarter revolution of the armature, The iron 
bar armature operates counting gear. The first aligning shaft may be ac 
on by a light spring, tending to turn it forwards to facilitate starting with & 
small load. In modifications, the contact springs may be carried by a sleeve 
loose on the rotatable spindle, current being conveyed to them by two fla 
spiral springs. The iron bar armature may carry u curved contact plate, 
which slides past a stationary epring, and is arranged in series with tbe contact 
on the iron bar armature so that contact is made between the latter an 
the first contact spring but broken betten the curved plate and the sta- 
tionary spring. The iron bar atmature may be oscillated by alternate 


action ot two electro-mugnets, or by a spring or weight released by an electro 
magnet. 
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No. 1,251. 


ENGLISH, AMERICAN, AND CONTI- 
NENTAL STEAM ENGINEERING. 


WHEN an engineer like Mr. Philip Dawson writes on steam 
engines, he is entitled to consideration, but in his article in 
the Engineering Magazine, he first appears to set out some- 
what as a special pleader for Americans. We may under- 


stand this attitude on this side, but it is rather apt to give . 


false impressions to American readers, who would infer that the 
award of praise to the products of their own country, implies 
corresponding blame to the played- -out Britisher. 

We may at the outset quarrel somewhat with the author 
in his comparison of the English, American, and Continental 
engineer. He describes the Englishman as being rarely 
either a business man or a scientist, but as being a first- 
rate mechanic. We should rather award the last descrip- 
tion to the American, and as to the other two, we are 
of opinion that any fault in Enghsh characteristics arises, 
not from lack of scientific knowledge in the engineer, but 
from the lack of engineering knowledge in the business man, 
who is sp jealous of the engincer, and keeps him too much 
in the background. 

The highly trained Continental engineer no doubt does 
exist, but too often he fails entirely from lack of what, for 
want of better words, we may call common sense. 

When we come to consider steam engineering, we find 
that there is some truth in the claim that that practice 
is pretty nearly the same all round, but it is England that 
has led the way, and America has hardly yet become emanci- 
pated from ropes and belts, and the clumsiness of counter- 
shafts. Direct coupling was also long delayed among the 
scientific Continentals, whilst as regards boilers we have yet 
to see anything either in American or Continental work that 
can compare with English boiler practice. 

The author remarks that the successful high speed engine 
builders of Great Britain have nearly all been at some time 


or other connected with marine work, and lie describes a few 


high-speed engines, pointing out the disadvantage of bulk 
‘attendant on single-acting engines. He names, also, the 
Universal engine, the double-acting Belliss engine, the 
recent Maybank station engines of Browett & Lindley, and 
those at Liverpool on the overhead railway ; the latter are of 
1,500 H.P. This type of engine has a piston valve placed 
between the two cylinders of a compound engine, It has 
fly-wheel governors, and runs at a high speed with very 
little noise. 

An interesting diagram is given which shows power and 
speed curves for three well-known high-speed engines, and a 
mean curve is drawn which shows how very similar high- 
speed engines have become. Very little construction in the 
way of large slow-running engines has been done in 
England. The engines at Deptford were built by a firm 
of factory engineers; who also undertook to build, and 
did partly build, a set of 10,000 itp. Where American 
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influence has been brought to bear, we have seen the retro- 
gresssion to the low-speed engine. 

We ourselves think that far too much bogey has been 
made out of the demands of traction work, Fearful stresses 
have been invoked by Americans to frighten engine buyers 
into the belief that only American engines were suited for 
such work. Yet in spite of all this terrorising the 
American engine as sent over here is not in any way 
designed, as a rule, as though such stresses existed. So much 
has been unfairly charged by Americans in their anxiety to 
capture business in England, thal it has stirred up people, 
who otherwise would have been silent, into criticism of 
some of the American designs. One expert severely 
criticises the crankshafts of the Glasgow engines, with their 
jointed crank pins, cantilever thrusts, and overhung 
pressures, their bored guides and the faulty arrangement of 
bearings for the dynamo and fly-wheel. These matters are, 
of course, to some extent a matter of opinion, but it has 
always seemed to us that in this design of crankshaft an 
enormous frictional loss was caused, for which no advan- 
tage could be shown. 

When an engineer of Mr. Dawson’s ability takes up the 
question of steam engines, he is able to show (what people 
are apt to forget in the loud shouting for American 
claimants) that the British makers have all the time been 
going steadily forward, and have not been content to 
follow the beaten track along which American practice 
has struggled over its wreckage of jack shafting and multi- 
tudinous belting. The British engineer has evolved new 
types suited to the work they are required for, and 
the scientific Continentals and Americans are not yet up 
to the point where they can successfully follow despised 
Britain. 

We do not think that throttle governing is throughout 
superior to variable cut-off governing, as Mr. Dawson claims it 
to be, and in this we think we are in agreement with many others 
who consider throttle governing to be rather applicable to 
those light loads that should, if possible, be avoided. We 
cannot, of course, avoid all light loads; power stations 
must inevitably have much light loading, unless provided 
with accumulators. We would not carry variable expansion 
to the extent it was once carricd in American practice, through 
the error of supposing that the benefit that followed the 
adoption of the Corliss valve was due to variable expansion 
rather than to separate exhaust valves and good cylinder 
drainage. The variable expansion craze was carried too 
far at home also, notably by the Lancashire engineers, who 
applied automatic expansion to engines whose load 
was a dead level the year through, and who in many 
cases applied the automatic variability to the low 
pressure cylinder also — an example of the absurd 
lengths to which ideas, correct enough within moderate 
limits, are often carried. We have noticed a tendency 
among steam-engine makers to decry that system of govern- 
ing for which their particular engine was least suited. 


Motor Car 
Construction. 


A SERIES of interesting articles by 
W. A. Th. Muller, on the solution of the 
problem of the electric motor car, has just been concluded in 
the Centralblall fiir Accumulatoren und Elementenkunde of 
October Ist. Herr Muller bas estimated the losscs due not 


only to friction resistances, but also to dynamical disturb- 
ances, such as shock, and the oscillation of the body of the 
carriage on its springs. The following are his conclusions ag 
to the fundamental principles of motor car construction :— 
(1) The wheels should be of large diameter; (2) the wheels 
and their axles should be light, and should be as free as 
possible from the other parts of the vehicle; (3) the car- 
riage springs should be made so as to give a large deflection 
with a small change of load; (4) The upper body of the car- 
riage, with all its attachments, should form one rigidly con- 
nected mass. These principles can only be partly observed 
in practice, some of them being, indeed, contradictory ; for 
example, a large wheel cannot be at the same time a light 
one, and in such cases the best via media must be found. 
According to the second and fourth rules, all parts of the 
driving mechanism must be free from rigid connection with 
the axles, but should be rigidly connected to the body of the 
vehicle. Chain driving gear or some gear allowing free 
relative movement of the body and undercarriage becomes thus 
a necessity ; toothed gearing being inapplicable. The light- 
ness of the springs is limited by the strength necessary to 
carry the load without injury. The fourth rule indicates 
that the practice, which is sometimes adopted, of mounting 


the batteries on springs inside the body of the carriage, is 
not a good one. 


From every quarter legal difficulties 
which check the legitimate aspirations 
of motor car proprietors, appear to spring up; 8o much so 
that the headline ** Stifling an Industry," which occasionally 
adorns the columns of some of our daily contemporaries, 
seems to bear the stamp of truth. The speed of motor cars 
on highways has been the subject of many prosecutions in 
police courts during the last few months. These prosecu- 
tions have nearly always been successful, and, in the great 
majority of cases, the opiifion of a constable as to the speed 
of the car in question has brought conviction to the minds 
of those on the Bench, and has consequently secured the 
conviction of the motor car driver. Robert" standing 
at the street corner with a watch (which probably goes when 
it is carried) is the first, last, and only tribunal for the deter- 
mination of the velocity of motor vehicles. While there 
can be no question that some owners of motors fly along 
the highway utterly regardless of the comfort of liege sub- 
jects who are more old-fashioned, there seems to be a lack of 
discrimination in the way in which fines are inflicted. The 
magistrates, in convicting wholesale, seem to disregard 
(1) the question whether the district is crowded or not; 
(2) the time of day; (3) the extraordinary ease with which 
the motor can be pulled up; (4) the evidence of the driver, 
who, in the nature of things, is probably the best judge of 
the speed of his own carriage. It can, of course, be. argued 
that the statute saye speed must not exceed a certain maxi- 
mum; but the fact that law is to be administered according 
to strict rules of evidence is sometimes lost sight of. More- 
over, in these matters, the opinion of the“ beaks is prac- 
tically final. We must only hope that when motors are the 
rule rather than the exception, the just consideration of the 
above questions may lessen the number of convictions. As 
might be expectel, local authorities are endeavouring to 
have their finger in the motor pie. In the recent case of 
Godfrey v. Napier, which came before the Divisional Court 
on October sth, a London County Council inspector had 
summoned a motor car manufacturer for keeping a quantity 
of petroleum otherwise than in pursuance of bye-laws made 
by the local authority. It appears that under the Explosives 
Act of 1871, no one could keep petroleum except under 
license from the local authority. Fortunately for the motor 
industry, the Act of 1896 provided that the keeping of 
petroleum should be subject to regulations of the Secretary 
of State, which were to have effect notwithstanding the 
provisions of the Explosives Act. In spite of this, the 
London County Council, to use the words of the Chief 
Justice, * made an uttempt to substitute their own regula- 
tions for those of the Secretary of State." The magistrate 
naturally refused to convict, and the Divisional Court, for 
equally obvious reasons, affirmed his decision. 


Motor Cars and 
the Law. 
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COMMENTING, in the Mechanical World, 
ii on gas producers and engines Mr. 
Electric Supply. W. H. Sisson points out that, whereas a 

50 H. P. steam engine will use 3 to 5 Ibs. of 


coal per B.H.P.-hour, a gas engine is guéfanteed to give power 
ata rate of only 1 lb. of anthracite per B.H.P.-hour. Why, 
then, does not everyone use the gas power, and why have 
Coatbridge, Leyton, and King’s Lynn, rejected gas for steam ? 
At Coatbridge, he says, the current is alternating, and alter- 
nators cannot be run with engines having one impulse in 
four strokes; if asingle explosion is missed the alternators 
are at once out of step. Obviously in the present state of 
gas engine knowledge, alternators can only be driven 
suitably by more than one engine, if the foregoing be true, 
and they must not be run on the hit-and-miss principle, but 
on the principle of reduced charges—a matter of no serious 
importance with producer gas. Mr. Sisson refers to the 
clinkering of the producer; this, he says, will occur 
in two hours with inferior anthracites, and since the 
clinker forms not on the bars, but on the top of 
the fuel like a pie-crust, all the fuel below must be 
raked out to get out this crust, and the raked-out 
fuel cannot again be used in a producer, though it will burn 
in a boiler furnace; all of which adds enormously to the fuel 
consumption of the gas engine. Complaint is also made of 
the quality of the gas, which varies so much that an engine 
will drop 10 per cent. in power in five minutes after firing a 
fresh 10 minutes’ charge. This, we take it, is rather an 
argument for large producers, which are much steadier than 
small ones in the quality of their output. The complaint 
as to insufficient fly-wheels is soon remedied. Bursting of 
ignition tubes, it is true, may shut down an engine, but 
what is the matter with electrical ignition ? It is admitted 
that stand-by expenses and repairs are less, and that, starting 
up from the cold, 100 H.P. can be had in an hour. Pro- 
ducers will stand overloading heavily, but clinker-up all the 
faster. As to starting the engine, he advises the use of the 
dynamo as a motor, by means of accumulators ; this is 
undoubtedly the proper system. Such generally is the 
criticism of an engineer on the gas engine for electric work. 
We do not doubt that the producer makers will have a 
good answer to the objections, Undoubtedly the gas engine, 
though a better thermo-dynamic machine than the steam 
engine, is yet behind it as a running machine, but it is too 
cheap a motor not to be awarded every attention, and it will 
ultimately become a better machine than it is to-day. 


Gas Producers 


Magnetic Effect of MopEnN electric theory assumes that 
None Electrio & static charge in motion will create a 

arge. ; ue 
magnetic field similar to that produced 


by an electric current. Several attempts have been made 
to get experimental proof of this hypothesis, but the results 
have been somewhat contradictory. Rowland and Hutchi- 
son, in 1889, by a series of careful experiments, appeared to 
have obtained the required proof. But last year, M. V. 
Crémieu, in Paris, made experiments on this subject which 
appeared to him to show that there was no magnetic field 
created by a moving charge, and he came to the conclusion 
that the results obtained by his predecessors must be 
erroneous. Quite recently Mr. A. P. Adams has carried out 
an experiment, which supports the results obtained by Row- 
land. The apparatus of Adams consisted of 16 copper balls 
of 2:54 cm. diameter, which were arranged in a circle of 
20 cm. upon an axis. From 2,700 to 4,000 r. p. m. could 
be imparted to the axis, so that the circumferential velocity 
of the balls was from 50 to 80 m. per second. Each of the 
16 balls was, by means of a storage battery of 10,000 cells, 
raised to a potential of 19,000 volts, equal to 63 C. G. S. 
units. Since the capacity of a ball was 1'27, the quantity 
of electricity on each ball was 80 C.G.S. units, or 2°67 x 
10™ coulomb. The equivalent current value was therefore 
2°67 16 x 4000 24 x 10- 
60 x 107 oe en ema oe 
or 284 microamperes. 

To obtain a definite distribution of the electric field, a 
similar set of balls was set in motion in the neighbourhood 
: e first apparatni, 

agnetio needlcs showed a distinct i “ 
fluence of the rotating balla, W 


A very sensitive set of astatio 


SOME EXPERIMENTS ON THE WEHNELT 
INTERRUPTER. 


By M. A. CODD. 


Tae following experiments were performed with the idea of 
inquiring more closely than had hitherto been done, into the 


working of the electrolytic interrupter. 
It was found that by using two breaks in series the spark 


length could be increased, especially with certain coils 
having a comparatively high self-induction. In some cases 
the spark length may be doubled, and the current in the 


primary considerably diminished. 
— 


urreni and Sparks. — 
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The spark obtained from the secondary is not so heavy as 
that obtained by the use of a single break, yet is sufficiently 
heavy to work a Crookes tube, in the way that an ordinary 
single Wehnelt break would work it, when using a larger 
coil. | 
If we take a coil of ordinary self-induction (with, say, 
three layers of primary) in series with a single break, and 
vary the voltage from 0 to 200, we find that after a certain 
voltage has been reached, generally at about 100 volts (see 
figs. 1 and 2), the current and spark length decrease with an 
increase of voltage. 

If now the same coil be worked with two breaks in series, 
it will be found that the spark Jength and current increase 
nearly proportionally with the voltage (see figs. 4 and 5). 

While using a 12-in. coil having three layers of primary 


on the 200-volt main, I obtained a 64-in. Wehnelt spark 


Volts. 
200 


Amperes - 


Fia. 2. \ 


with 8 amperes, having one break in series with the coil, 
Using two breaks in series, a 12-in. spark was obtained with 
the same current. Witha coil having two layers of primary, 
the effect is not quite so marked, and with a single layer is 
a perceptible, 
t will be noticed from the curves that the effect of the 
wen in series is not so marked at comparatively low 
rom the above it will be seen that if a coil is bein 
for a single Wehnelt break, not more than two 1 


788 THE ELECTRICAL REVIEW. [Vol 49. No. 1,251, Novempzn 15, 1901. 


be used ; one layer may be better still if the coil is of a 
moderate size, having about 10 lbs. of secondary. 
Two breaks in parallel will work synchronously and in 


step, so that the current passing through the primary is double 


the current passing through one break only. 


R . fel 
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Fio. 3. 


Any number of breaks will work in step if needed, the 
conditions being that each platinum surface exposed must 
carry the same current, i.e., with equal strengths of acids 
equal surfaces must be exposed. 

If these conditions are fulfilled, the frequency remains the 
same as if only one break were used. Thus the current may 
be increased and the frequency remain fixed, which could not 
be done if one large anode were used without raising the 


applied voltage. 3 


Spark in cms. 


0 {00 110 120 130 140 
0 1 2 3 4 5 6 7 8 9 
Ampcres 
e 
Fig. 4 


By having several of these fixed anodes in the same vessel, 
and using a multiple-way switch, an adjustable break can be 

de. 
lt was previously known that when the electrolyte became 
warm the interrupter ceased to work, or “fatigued.” Some 
thought this fatigue to be owing to some change other than 

ting. 

ehe following experiments have shown that fatigue is due 
to heating only, and that the limiting temperature is within 
one or two degrees of 75° C. :— 

The break was set up to work well and then heated by a 


bhewin 

the spark 
ecni increase with 
voltage 


flame. Every few degrees the break was tried, and it was 
found that at 75? C. it stopped working well. 

The break was now allowed to heat itself, and at 75? C. 
it would no longer work properly. 

When the breakewas water-jacketed it worked well as 
long as the current was on. 

The gas which was given off from the platinum anode was 
caught and analysed. It gave the following result :— 
Hydrogen, 60:5 per cent.; oxygen, 39:5 per cent. 

The action of the break is probably as follows :— 

The platinum point becomes red hot owing to its small 
surface, and converts the electrolyte into. steam (oxygen and 
hydrogen). 

This layer of steam insulates the anode; the circuit is 
now broken, but the extra current from the; coil flows back 
and ignites the mixture of oxygen and hydrogen, which 
explodes, giving the well-known humming sound which 
always accompanies the working of: the Wehnelt break. 
After the explosion the anode touches the electrolyte 
and the circuit is again closed. 

Condensers shunted across the secondary spark gap give a 
remarkable effect ; the spark is an intensely vivid blue, 
entirely different from either the Wehnelt or the ordinary 
spark. 

j The condensers must be of the right capacity or the spark 

breaks up into the Wehnelt flame. Ifa condenser of suffi- 
cient capacity be shunted over the break or coil, or both, it 
causes the break to stop working, and the platinum point 
merely becomes red hot; and if the condenser be removed 
the break does not restart. 

If a choking or self-induction coil be placed in series with 
the break and coil, and the latter has a rather high self- 
induction, it is a disadvantage; but if the coil has too low 
a self-induction it is an advantage. The amount of 
additional self-induction required depends on the current 
passing, the frequency, and the voltage. 

As the voltage rises, the frequency also rises. A coil should 
only have one or two.layers of primary, but each coil has to 
be tried experimentally to get the best results. 

If the primary caunot be changed when the coil has 
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too high a self-induction, it is best to use two breaks in 
series. 

As the frequency increases with the voltage, it was thought 
that if the voltage was raised sufficiently high, the break 
would be noiseless. At 300 volts the frequency was still 
rising, and at 400 volts the break emitted a very shrill 
note. Up to the present I have not been able to work 
with a higher voltage. 

It is noticeable that at these high frequencies produced by 
the break, the iron wires in the core get very hot, even when 
not bigger than No. 22, and coils for the acid break should 
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have cores of No. 30 wire. It is easily possible to heat a 
bundle of No. 22 wire to a blue heat. 

The ordinary continuous and alternating current ammeters 
are absolutely useless for measuring the current passing. I 
had three different ammeters in series, and their simultaneous 
readings were 5, 10 and 15 amperes respectively. The only 
reliable instruments for this purpose are hot wire ammeters 
on the Cardew, or the Hartmann & Braun principle. 

Anodes of iron, copper, lead, carbon and aluminium (the 
above are in order of merit) were tried, but all wore away 
too quickly to be of any practical value. 

The first type of break experimented with was the 
original sealed-in platinum wire. This soon failed to act, 
because the mercury was absorbed by the platinum, forming 
an alloy which was quickly eroded by the action of the inter- 
rupter ; the glass, too, was soon cracked. 

Tubes with tips made of various materials of the nature 
of fibre, ebonite, mica, vulcanite, wood, india-rubber, «c., 
were tried, but were almost at once burnt away by the flame 
round the platinum wire. The best glass for the sealed-in 
type seems to be Powell's. | 

The reaction of the acid against the platinum wire and 
glass point is very great, and if a sealed-in break with two 
points on arms, on the principle of the “ electrical whirl,” be 
constructed, the whole break will go round and round in the 
acid. 

The break with which these experiments were conducted, 
and which proved to be the most reliable and satisfactory, 
is shown in fig. 3. Pisa platinum wire sliding in a fine 
glass tube g, with parallel sides. The top of the platinum 
wire is fastened to a brass rod r, its upper half working 
through a gas-tight cork 1. 

At the top of the brass rod is a milled ebonite head n; 
by turning this the rod (which has a thread cut on it) is 
raised or lowered, and consequently more or less platinum is 
exposed. | 

In a later form, the rod, 7, is made to slide up and 
down, instead of being raised and lowered by a screw. The 
glass tube wears away very slowly, and to overcome this, it 
is only necessary to back the platinum wire a little. The 
whole is supported by a rubber stopper v, on an ebonite 
lide; 7 is a glass jar, / the cathode, b, and b, the terminals. 
and a a rubbing contact. 


! 


strengthened ones are used, while the great gain in the 
unflickering steadiness of the tube more than counter- 
balances any small defects which may occur through 
unskilled manipulation of the break. 

An X-ray tube worked by the Wehnelt break gives very 
brilliant screen effects, and greatly reduces the time given 
for photographic exposure. Might not its use in the treat- 
ment of lupus, &c., also decrease the time of exposure? 
If this could be done, it would mean a corresponding 
increase in the number of patients treated in a given time. 

The Wehnelt discharge is also suitable for the production 
of ozone, working ignition coils of stationary gas engines, and 
for many other purposes. 


WIRELESS TELEGRAPHIC INSTALLATION 
IN H.M. SHIPS. 


[COMMUNICATED. | 


THE Admiralty some time ago decided to supply wireless 
telegraphic apparatus to all the battleships in the Mediter- 
ranean Squadron, and most of the cruisers. There are a 
good many sets of the apparatus now in use on that station, 
and we give a couple of illustrations showing the manner in 
which the instruments are set up. 

Those who are not familiar with these instruments, will 
be able to gain some idea of the general arrangement by 
studying the two photographs. 

The first thing that is necessary before setting up the 
operating table is to choose some suitable place, such as a 
spare cabin or chart house, through which the aerial wire 
may be led without risk of its sparking through to earth. 

In the case of a chart house or signal house on the upper 
deck this is, of course, easy enough to prevent, but when it 
becomes necessary to lead the aerial wire through the deck 
there is need for very thick insulation ; the method most 
in vogue is to cut a hole of a diameter of about 4 or 5 in. 
through the deck plates, lining it with a half-inch ebonite 
tube. "This tube stands up from the deck to the height of 
16 in., and issheathed from the wooden planking upwards with 
brass to protect it from injury ; it is capped with athick disc of 


WIRELESS TELEGRAPHIC APPARATUS IN H. M. SHIPS. 


The intense reaction of the acid against the platinum 
point caused the liquid to rise in the glass tube, whence it was 
allowed to escape again by a spout s. This is how it is 
arranged in Siemens & Halske's form of interrupter, and 
also in Caldwell's. 

I found, however, that the stream of electrolyte issuing 
from the spout was sufficient to short-circuit the electrodes, 
and produce a minute spark at the surface of the electrolyte, 
sufficient to ignite the gases in the vessel and cause an 
explosion. The spout. was therefore got rid of, and the 
cork at the top of the glass tube made a good fit. The 
rising liquid now compressed the air in the tube, which 
prevented its rising further. This was found quite satis- 
factory, and required no adjustment for days together. 

There is no doubt that a good electrolytic interrupter 
working a coil is unsurpassed for many purposes, but parti- 
cularly for lighting Crookes tubes. | 

There is no danger of burning the tubes out if suitably 


ebonite. The aerial wire is led through this after being well 
insulated with india-rubber and oiled silk, the insulation 
gradually tapering off as it leaves the tube in such a 
manner as to give the impression from which it has earned 
‘the name of cow's tail.“ The space between the insulation 
and the ebonite tube is filled with melted paraffin wax. 

The **cow's tail" having been made and fitted, the aerial 
wire is measured off to the required length and led through 
large plates of ebonite to a spar projecting far enough 
outboard to give the wire a clear lead up to the spar at the 
masthead. The use of both these spars is chiefly to keep 
the aerial wire clear of wire rigging or ropes, which, in damp 
weather, would make earth.“ Ebonite insulators protect 
the aerial wire from contact with the spars. 

In many ships the wire is looped so that the end turns 
back upon itself, and is spliced to its own part close to the 
outrigger spar, the object being, of course, to obtain greater 
capacity for the same height, 
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So much for the aerial wire; we now turn to the other 
end of the *cow's tail," which is led iuto the operating 


room, and may be seen in the photograph slanting from left’ 


to right, and joined up to one of the brass balls of the 
induction coil. The other ball of the coil is joined to earth 
by means of tle vertical wire coiled in a spiral, where it is 
soldered to one of the iron beams. 

A much thinner wire will be noticed coiled into a spiral 
form, and also coming from the “ cow's tail.” This is the 
receiving lead from the aerial wire, and comes down to the 
keyboard which is seen behind the Morse inker. 

Between the coil and the keyboard is seen the receiving box, 
which we shall presently examine in detail and with the aid 
of the second photograph. 

Seven accumulators are generally used to work the coil, 
and the keyboard shows where the negative wire is brought 
to the signalling key. 

The key is grasped by the long ebonite handle, and a 
Succession of longs aud shorts made with it is reproduced 
in sparks between the two brass balls connected with the 
aerial wire and earth respectively, setting up oscillating 
currents in the wire and thus sending out the so-called 
Hertzian waves. 

In the photograph a small block with a hole in it may be 
noticed immediately below the white disc on the receiving 
box. This block is made of cbonite, and is intended to 
receive.a small spur on a long arm that extends from the 
signalling key. 

It is this arm which switches the aerial to “send” or 
“receive.” It is shown in the “receive” position, in which 
case the thin spiral wire from the “cow's tail“ is put in 
connection with the receiving box ; if, however, the arm were 
swung over to “send,” the whole receiving box would be cut 
out of circuit with the aerial wire. 

We shall now consider the receiving circuit, and trace the 
current from the thin spiral wire. 

The second photograph shows the receiving box open, 
with a Morse inker beside it. 

The receiving box is covered with a brass sheath, the 
object of which is to intercept any local electro-magnetic 
waves that might proceed from sparks in the neighbourhood 
and directly affect the coherer, rendering messages unintelli- 
gible. Hence it will be seen that the box is kept shut when 
in use. 

The lead from the aerial wire, coming from behind the Morse 
inker, enters the box and picks up the primary of the “jigger” 
underneath the little group of terminals; this jigger is 
earthed through the box. The secondary of the jigger is 
divided into two coils, its two outer ends being brought to 
the two outer terminals of the row of four that is seen. 
These outer terminals are connected to the coherer, while the 
two inner ones, representing the two inner ends of the 
primary, lead through choking coils, one to the relay direct, 
as scen, and the other through one of the cells of the battery 
of Obachs " at the back, and so to the relay. 

The relay is enclosed in the cylindrical case son the 
left. In the photograph no choking coils are visible, 
because these are enclosed in the box which contains the 
jigger, below the group of terminals, The outer terminals, 
as we have seen, are joined to the coherer, which may be 
recognised above the inclined electro-magnets which control 
the ** tapper.” 

The two large terminals on the left of the relay belong to 
the local battery circuit. This battery consists of the 
remaining nine cells—or, rather, eight cells, for one is 
usually kept as spare. 'The connections of the local battery 
are tucked away out of sight, but it will be sufficient to say 
that the Morse inker, alarm bell and tapper are forked 
into it. 

Shunt coils, of which one is just visible in the right- 
hand corner of tbe box, are put into the tapper circuit to 
prevent sparking at make and break. We have yet two 
terminals of the group above the jigger to account for; 
these are the two with wires dipping down into the interior 
of the box; they are the ends of the primary of the jigger 
to which the aerial wire is connected. 

Tho operating table is covered with sheet india-rubber, 
and the whole apparatus can comfortably be worked in a 
a5ace of about 4 ft. x 2ft, A common dodge for testing the 
gensit,veauess of the relay consists in slightly molstening the 


fingers, and touching the two centre terminals of the group, 
when the tapper should buzz. Should the relay be too sen- 
sitive, the single cell will have power enough to keep the 
tapper in vibration after it has once started, and this must 
be carefully guarded against; itis one of the most difficult 
adjustments to be made, and once obtained, should not be 
altered unless absolutely necessary; a continued buzzing of 
the tapper often shows a defective coherer, i. e., one which 
offers too little resistance in its decohered state. Many 
coherers are supplied, and: they are easily exchanged. 

Signals, of course, can be taken in by simply listen- 
ing to the working of the tapper; it works exactly 
with the tongue of the relay and consequently with the 
inker. 

Signals must be made slowly ; it is possible to make a 
* short " so short that the tongue of the relay has not time 
to go over, and consequently no record is made. 

The whole apparatus can be fitted up in a ship in a very 
short time—one forenoon may suffice—but the adjustments 
often take a long time to get in order, and there are so 
many possible causes of faults that it generally pays to do 
everything in ** slow time.” | 


With the apparatus shown, signals have been received at a 
distance of 120 miles. ' 


A COMBINED CABLE AND TROLLEY 
SYSTEM. 


Amoncst its many admirable features, our excellent con- 
temporary, Cussier’s Magazine, sometimes offers to its 
readers useful mental exercise in the shape of an all too 
brief account of some new development, presenting very 
considerable interest to technical readers, if only they were 
told a little more about it than can be gathered from about 
one page of description, combined with over three pages of 
pictures. 

A ratio of the latter kind makes it necessary for the 
engineer who is interested in the matter, to puzzle out for 
himself most of the details, and perhaps the preparation 
and training for new conditions thus involved does him 
more good than a full description, so long, of course, as be 
imagines the ins and outs of the thing after a workmanlike 
fashion. 

An instance of this may be seen in the description of a 
combined electric trolley and cable system which may be 
noted in a recent issue of Cassier’s. The line in question 
forms part of the tramway system of Palermo, where a 
circular urban tramway has radiating branches into the 
suburbs; and although the distance involved is not very 
great—only about 2 miles or so—it is filled with very much 
of interest to the electric traction engineer. 

A heavy grade has to be surmounted (ratio not stated; 
but as it appears to be too heavy for ordinary adhesion 
working, it doubtless exceeds 1 in 8, or 1 in 10), and this 
is done by means of auxiliary motor cars, two in number, 
and one at each end of a cable or wire rope stretched along 
the grade. 

The first length of line up to the grade is fairly level, and 
about half a mile long; then on the grade itself—about 
1,200 yards in length—the track is double, with one rail 
common to both lines, and with a halfway turn-out. In 
between the rails of each track are laid other rails to a 
narrow gauge, on which the auxiliary motors run. 

The object of this arrangement is to allow the auxiliaries 
(which, of course, go up the grade behind the electric cars, 
and come down in front of them) to drop at the bottom of 
the grade into specially formed and graded pits or pockets, 
80 as to leave the main tracks quite free for an electric car 
to over the auxiliary. 

From the top of the grade there is another fairly level 
stretch of single track, about half a mile long, to the ter- 
minus of the line. The line throughout appears to run on 


its own land, and is therefore more of a railway than à 
tramway, 
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As the auxiliaries must leave the top and bottom of the 
grade respectively at the same time, the electric cars must 
also be timed to reach these points ag nearly simultaneously 
as possible, so as to avoid delay, and the weight of the 
descending electric car and auxiliary acting on the cable is 
thus usefully employed in helping to pull up the ascending 
car and auxiliary attached to the other end of the cable. 

The auxiliaries appear to be provided with electric motor 
equipments, and the entire line (grade included) has the 
trolley wire in position, so that the ascending train is not 
only helped up by the descending train as stated, but may 
make up the balance of power required to surmount the 
grade by using its own motors, so far as their driving wheel 
adhesion is available. 

Just how far it may be altogether advisable or safe to 
venture on working the grade in this way, with possible 
danger of over-running the rope, may be left to experience 
to show; the same objections would not apply to the 
descending train, and one would feel inclined to say that 
the whole responsibility of working such an incline should 
be entrusted to the descending train, whose speed of descent 
should govern absolutely the ascending car speed. 

There would (even with a crowded descending car and 
a light ascending one) probably be considerable power re- 
quired to work the incline, to overcome rope and wheel 
friction, &c. ; and this power should preferably be exerted 
by the descending rather than the ascending train. 

Both auxiliaries are said to be provided with powerful 
track brakes. 

The working out of this line has been done by the 
Schuckert Company's engineers, from Nuremburg ; and its 
successful installation and operation may serve to show that 
the popular idea of Sicily, as a land of brigands and deadly 
feuds, even if correct, does not appear to be incompatible 
with more progress and development in other directions than 
can be seen in other countries boasting of what is considered 
a higher civilisation. 


EFFICIENCY OF PRODUCTION. 
By N. C. WOODFIN. 


ASSUMING that there is a market for his commodities, the 
efficiency of production is the factor that chiefly determines 
a manufacturer's success. For it is this which fixes the 
cost of an article, and ultimately it is price that causes a 
buyer to select one thing in preference to another, it being 
only necessary for the articles to be of approximately equal 
excellence for the purpose required. 

Whilethis state of affairs may be an ethical misfortune, 
and but a phase in the progress of civilisation, it is the com- 


mercial fact of the present. 


In electrical appliances, perhaps, efficiency of production 
is principally promoted by economy in labour and design. 
While excellence of design may go a long way in reducing 
cost, it may be completely checkmated by extravagant labour ; 
this latter is always the result of lack of organisation by 
management, and of untrained and rambling intelligence on 
the part of the workman. Thus mediocre design may com- 
pete successfully with genius, where the former is the pro- 
duction of the most intelligent and systematic labour, and 


the latter is handicapped by obsolete and uneconomical 


methods of working. Really excellent design is only the 
product of great intuition, combined with large and diversi- 
fied experience. It is therefore exceptional. Economy in 
labour is accordingly the controlling factor of production for 
successful competition in market price. | 


This labour result is affected by organisation in many 


ways; the axiom to be followed is: given the articles to be 
made, everything must be so arranged as to avoid unneces- 
sary handling. This, of course, means system and order; 
the simple rule, “a place for everything, and everything in 
its place," must hold. Work must take its turn, and it is 
for managers to determine how far it is profitable, actually 
or possibly, to disarrange order so that the wisbes and desires 
of any very urgent customer may be complied witb. 
Organisation also settles responsibility, it being manifestly 


- Biderable conflict of evidence. 


stage, Mr. Fletcher Moulton had much exaggerated that. 


most important that the right person may be judged for any 
fault. Nevertheless, it may be questioned whether or not, 
after all, mere labour itself does not decide the issue, because 
the greater the intelligence and rectitude of labour, the 
greater is the speed of production, with, at the same time, 
the advantage of lessening expensive supervision. The con- 
ditions which bring this are harmony and goodwill between 
master and man; how Utopian that seems to-day sometimes! 
To be practical, however, enmity must give place to amity, 
competition to co-operation, and, in intelligent and well- 
ordered labour co-partnership, is found that harmonising of 
interests essential to economy. 

Space, light, health and air, and reasonable comfort in 
work, are being increasingly recognised as not only just, but 
directly profitable, because of the increased efficiency and 
resulting economy in labour. It may well be asked again 
whether or no advantages in these directions would not make 
it worth while for more works to remove from the large 
towns into the conntry. Judicious selection of site along- 
side of waterway and railway will go far to annul distance 
from markets, lest more costly transport should counter- 
balance the reduction in selling price obtained by increasing 
the efficiency of production in the ways suggested. 


THE UNDERGROUND RAILWAY ELEC- 
TRICAL INQUIRY. 


(Continued from page 746.) 


On Tuesday last week Mr. Lyttleton sat again, and Mr. Cripps 
opened the case for the Metropolitan Company, and remarked that 
it was sufficiently obvious that there would be nice points of elec- 
trical science and electrical working on which there was a con- 
He did not shrink from the tests 
which had been set forth by Mr. Fletcher Moulton, viz., safety, 
efficiency and cost. He would meet each point and would claim’ 
that onjevery head be had the advantage. They claimed the same 
advantages for the polyphase system that were claimed by Mr. F. 
Moulton for the direct system. The Metropolitan Company had no 
hostility to the District Company, and the Joint Committee of the 
two companies came to an arrangement so that tenders on the poly- 
phase system were asked for, and this system would undoubtedly 
have been adopted had it not been for the intervention of Mr. 
Perks and Mr. Yerkes. With regard to the question of this being 
an untried system, he thought it could not be urged to the disadvan- 
tage of the Metropolitan Company that the District Railway was 
in a difficult position financially. Going into the history of the 
negotiations between the Metropolitan and the District Railways, 
he pointed out that a Joint Committee of the directors of the two 
companies were appointed to consider what must be described as a 
complex problem. The Committee appointed two eminent elec- 
triciahs, viz., Sir Wm. Preece aud Mr. Parker, to try and solve the 
problem, and they came to the conclusion tbat the polypbase system 
was the best. Mr. Fletcher Moulton tried to show that certain 
mistakes were made by Sir W. Preece and Mr. Parker, and that on 
the question of cost they were mistaken on one or two crucial points. 
Tbe first report of these engineers was on the tenders, and Mr. 
Fletcher Moulton bad criticised that. His (Mr. Cripps) view of the 
matter was that the real problem was the probable cost 
of equipment and working of the two systems, having 
regard to the traffic witn which they had to deal. The 
tenders were not issued on that basis, but were issued to mect the 
requirements of the engineers. He contended that the criticism 
which Sir W. Preece and Mr. Parker made on the tenders was abso- 
lutely correct, and that Messrs. Ganz's tender stood out above all 
others in price. As regarded price, by the polyphase system they 
got great advantages, and as regarded power they got some advan- 
tage. The substantial difference between the two systems was that 
they had less of the human elemeut in the polyphase system; they 
got rid of the human element as far as possible, and he thought it 
was much better to have what he might term automatic working 
than the fallible human element. 

The ARBITRATOR asked in what points was the human element 
eliminated. ! 

Mr. Cripps said that it was where they got the 10,000 voltage 
transformed to 3,000, and then the 3,000 went to the motor. In 
their system there was no buman element in that, but with the 
continuous system they must have a person to manage the rotary 
converter and the switchboard. In connection with the rotary con- 
verters, supervisors were required by the Board of Trade to work 
the continuous current, whereas, in his case, the whole thing was 
automatic. As to the Messrs. Ganz's system being in an experimental 
Sir W. 
Preece and Mr. Parker went out and saw the system practically 
demonstrated; they made a careful report on February 7th, 
1901, and said the reason why the three-phase system had not been 
extensively used in England was that the use required two iusulated 
conductors, which were objectionable in the streets. Mr. Swiuburne 


. himself, who was well known for the impartiality with which he 
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gave evidence on all these electrical points, practically withdrew 
what he said about the inefficiency of the three-phase system after 
what was put to him by himself. With regard to the transformation 
of high voltage to lower voltage, this was no more difficult in the 
case of traction than in the case of electric lighting. He had no doubt 
that the Arbitrator remembered the inquiry into the lighting. scheme 
of the Metropolitan Electric Supply Company, where the idea was 
to erect generating stations outside London and bring the current 
at a bigh voltage to a district and then transform it. 

The ARBITRATOR: We asked Lord Kelvin if it was not a huge 
experiment. 

Mr. Cripes said that was so, but it was now he supposed the 
accepted system with regard to lighting. The problem electrically 
was no more difficult in ome case than the other, although as 
regarded safety he admitted that was a different question which he 
would have to deal with. He admitted that with regard to margin 
of speed they had a greater margin with the continuous system, but 
he submitted that having regard to all the conditions of traffic, 
there was no advantage with the continuous current motor. Mr. 
Cripps proceeded to trace the history of the consultations of the 
Joint Committee of the two companies, and pointed out that the 
disturbing elements were Mr. Perks and the Board of Trade. Mr. 
Perks had made up his mind to bave the continuous system and he 
attached to himself some American friends and obtained an abso- 
lutely controlling influence over the District Railway. They must 
have known that the Joint Committee was meeting, but they 
stopped the whole thing as far as the District Company was con- 
cerned, and said they would have nothing on the District Rail- 
way but the continuous current system. It was not a question with 
them which was the best, but they were committed to it by tradi- 
tion and policy. Then the friction arose, for the arrangement 
between the Traction Company and the District Company was 
such that there could be no impartial consideration of the two 
systema. 

The ARBITRATOR said he took it that the real point of Mr. Cripps 
was that seeing the close agreement which existed between the 
two boards as late as June 13th the Metropolitan Company had no 
course open other than to give a trial to the Ganz system. 

Mr. Cripps said it was a little more than that. He thought there 
was much more weight in the consideration of two boards with 
expert advice and their determination of the question before them 
than when they got two sides criticising one another's system. He 
did not care how perfect any system might be, an antagonist would 
be able to get experts to throw doubts upon it. He put it that if 
Mr. Swinburne had approached the system from the point of view 
of solving the difficulties instead of criticising, he would have found 
no difficulty in solving the difficulties. They were told that the 
Traction Company were to stand the risk in the future, but they 
were to get aclear 5 per cent. before the debentures. Then they 
took £166,000 4 per cent. debenture stock, and the debenture stock 
of the company stood at 96. There might be some risk in the 
£500,000 ordiuary stock they took. He failed to see where the 
philanthropy of the Traction Company came in. 

The ARBITRATOR said he took it that these observations were 
directed to the cost. 

Mr. Cripps said they were directed to this point, that when they had 
two companies acting under independent advice agrecing upon a 
course and they saw it suddenly upset, they looked to see why it 
was upset, and 1n this case he submitted that it was not upset on 
auy scientific point. Proceeding to deal with the electrical part of 
the case, he thought there was abundant evidence that the three- 
phase system could be thoroughly trusted from a practical as well 
us a scientific point of view. The first point raised was that of 
safety. In the continuous current the danger was the accessibility 
of the contact wires, and the workpeople were constantly passing 
along the level way. The problem with regard to the other system 
was to make their wires inaccessible, and the answer was that they 
could do so. The second point raised was the liability to break- 
downs, but electrically there was no reason why there should 
be more breakdowns in one system than the other. As 
regarded acceleration, there would be the same advantage in one 
system and the other. As to speed and margin, it was possible to 
run up to a maximum by the alternating motor, and anything short 
of it. They could go up as far as they liked, and he believed that 
at Berlin an alternating motor was to be applied to a military line 
to run up to 125 miles an hour. There was no doubt that by the 
alternating system they could get round the Circle as well as by the 
direct current, and under more economical conditions. If it was 
the intention to run quick trains on the outside, they would, under 
either system, have different motors. The last of the general pro- 
positions was that of cost. As regarded equipment, the tender of 
the Thc mson-Houston Company for sub-stations aud contact con- 
ductors showed the cost to be £247,009, as compared with £75,000 


of Messrs. Ganz. He was advised also that there was a loss of 


energy of 13 per cent. in the continuous system, which would cost 
several thousand pounds a year. He also reckoned to save 
£4,500 a year on less wear and tear. Summing it up, his contention 
was that there would be a saving of £15,000 a year in working 
expenses under the Ganz system, and a saving in the initial expen- 
diture of £150,000. Dealing with the point of control of the train, 
he claimed that nothing could be more simple or more effective 
than the system they proposed. In conclusion, counsel said he did 
not think anyone could doubt that the Metropolitan Railway had 
been actuated by one desire only, which was to get the best possible 
aystem for the Inner Circle traffic. Having regard to the actual 
conditions under which the traffic would be carried, he believed he 
would be able to satisfy the arbitrator that their system was the 
most efficient and the most economical. 

Mr. O. T. BrarHvy, manager of the electrical works of Messrs. 
Ganz & Co., of Buda-Pesth, said that the successful use of trans- 


formers was firs& demonstrated in 1885. The three-phase system 
had been in operation on many Swiss railways with success. He 
did not admit that the system could be called an experiment, as he 
claimed that Messrs. Ganz had solved the matter aud showed that 
it could be worked practically, safely and economically. Witness 
then explained at length the manner in which Messrs. Ganz would 
apply their system to the underground railway. They proposed to 
have one conductor along the rails and two overhead. There would 
bé a 24 minutes’ service, and it would be necessary to have 40 trains 
running 620 train miles per hour. They proposed to have six cars 
on each train, the first and last of which would be motor cars. The 
total weight of the train would be 130 tons unloaded, or with a fall 
load of passengers, 150 tons. Each motor car would have two 
groups of motors, so there would be eight motors on each train. 
There would be no danger to the public, because the motors woul 
be entirely closed in. 

The proceedings were then adjourned. 


On Wednesday, November 6th, Mr. BLatuy was further examined, 
and criticised the various tenders put in. The reason why it was 
easier in practice to obtain economy with the alternating current 
than with the direct current was that in the case of the alternating 
system the energy was supplied quicker, while the superfluous 
energy supplied would, to some exteut, be recovered, whereas in the 
continuous system it was lost. Witness put in a table showing the 
running speed of trains under the Ganz system between different 
distances. 

The ARBITRATOR said he took it that it was admitted there was 
an advantage in the system for long-distance runs. 

Mr. FLETCHER MOULTON said he would admit that there might be 
some advantage. 

WITNESS, proceeding, said tho economy of his system came in by 
the less complicated transmission of energy from the central station 
to the train. It meant the saving of lost energy, which meant a 
saving of coal, &c., at the central station. 

The further examination of the witness was postponed. 

Mr. GtsbERT Kapp, M.I.C.E., M. I. E. E., and general secretary of 
the German Association of Electrical Engineers, said he practised in 
Eugland up to 1894, but had since been in Germany. He had had 
special experience of three-phase motors, For stationary work the 
tendency was to bave multiphase motors, and the tendency was also 
to have multiphase working for heavy railways. 

Mr. MovrToN: I would like to know a single heavy railway 
working like that. 

WITNESS : The tendency, I say. 

Mr. MovrToN: Oh, the tendency ! 

WITNEss, continuing, said the principal manufacturers of Ger- 
many were devoting a large sum of money to experiments in con- 
nection with a military line placed at their disposal by the German 
Government. | 

The ARBITRATOR said that he took it that that was the railway 
alluded to by Mr. Cripps, in which a speed of 125 miles was required. 
That was rather a long way from a line like the Metropolitan, with a 
speed of 25 miles and frequent stoppages. | 

WITNESS proceeded to compare the alternating and continuous 
systems, and said that as regarded power and energy required there 
was little difference between the two systems. What difference 
there might be would be due to local conditions, and it would cer- 
tainly not be a difference so great that it would influence any engi- 
neeron the score of economy in selecting either one or the other. 
The number of watt-hours per train-mile gave the same time-table 
whether continuous or alternating. The amount of energy neces- 
sary to be put out from the central station would be more in the 
continuous run, simply because the conversion from alternating to 
continuous was more costly or less efficient by, perbaps, 7 or 8, or 
even 10 per cent. In that lay a difference of energy which ulti- 
mately meant a difference in coal consumption. The size of the 
high pressure feeder cables and the arrangement of these cables 
would be exactly the same in either case. It might be that they 
could branch off from the main cable oftener in the alternating 
system. The difference came in with the transformer stations, 
where in the continuous system converters and switchboards 
were required. With regard to working, there must be 
attendants with the rotary converters. There was a danger in the 
event of sleet or snow accumulating on the conductor rail in the con- 
tinuous system, and this might be very objectionable in the out 
districts, although in the Inner Circle the frequency of the service 
would cleat it away. He had visited the Valtellina line and 
thoroughly examined the whole working. Runs were made of 34 
miles, and the highest speed attained was 404 miles. At that speed 
the car ran perfectly smoothly, and the motor was under perfect 
control, and the speed could be varied at will. When the cascade 
was put on there was less jerking than when a Westinghouse brake 
was put on. Only one trolley was used on that line. Judging from 
the observations made at Valtellina, they would have an accelera- 
tion on the Metropolitan Railway of 2°6 ft. per second at the start, 
and they could get up to more than 1°5. Proceeding to deal with 
the details of Messrs. Ganz's proposals, Witness said he did not con- 
rider the use of liquid rear starts as a drawback. They bad been 
used for 13 years, and he thought them much the best. 

Mr. PansHALL, one of the arbitrators, put a calculation to the 
Witness showing that 27 per cent. more copper was required in the 
main feeders with the Ganz system than with the continuous. 

WiTNESS admitted that the calculation was correct. From the 
point of view of safety, efficiency and cost, he preferred the alter- 
nating system. : 

In cross-examination by Mr. FrETCHER MourTOoN, WITNESS said 
he had never been an engineer of any railway. He did not agree 
that the best. engineers who were trying to use the alternating 
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system for traction were against the use of the concatenation system. 
He would suggest that they should leave the transformers without 
attendants. He did not say that ice and snow would prevent the 
working, but that it would interfere with the working. He did 
not know a single tramway wire which had been broken by snow 
or ice. He had only seen the working drawings of the motors 
for the Metropolitan Railway, and he did not know that the motors 
had been made. 

Mr. BraATRY was recalled, and explained that in the tender of the 
Ganz Company it was proposed to use the rail as a conductor. They 
certainly did not understand that the specification precluded this. 
As to the provisions for safety, all the high pressure currents were 
under the floor of the car. The whole of the conductors and 
switches were enclosed in substantial cast-iron casing. If there 
should be any failing in the insulation the effect would be that 
current would get to some metallic substance and thence to the 
ground. It would be absolutely impossible for auy passenger or 
servant of the company to get to the high pressure wires, and no 
man, except deliberately, could come into contact with the current, 
which was in no case accessible. 

The proceedings were then adjourned until Monday. 


The arbitration was resumed on Monday, when Mr. BTH X was 
recalled, and was questioned regarding the safety devices to be 
provided for holding up any broken wires. He expressed the 
opinion that, with a reasonable amount of supervision, these safety 
devices were perfect to prevent a broken wire falling and reaching 
There was no doubt that 3,000 volts was more 
dangerous than 500 volts, but the dangers of the two would depend 
on circumstances. There had been cases of men being killed with 
120 volts, but he had received 2,000 volts without being killed—it 
was true it was not a good contact, and he did not stand on perfect 
earth. With the safety devices, the 3,000 volts would not be so 
dangerous as the 500 continuous current which could be got at by 
passengers and employés. He had analysed the amount of energy 
required for the Metropolitan Inner Circle, the figure being based 
on the tests made on the Valtellina Railway. He found that for 
the Inner Circle 70:6 watt-hours per ton-mile would be required to 
do the run in 50 minutes. For & comparison of the cost of his 
system as against the rotary converter system, he thought they need 
only take the cost of sub-stations and of the contact conductors as 
the other items would be pretty equal. He calculated that the 
total cost of the sub-stations aud contact conductors under the rotary 
converter system would be £220,000. Under the Ganz system the 
total cost of the overhead copper conductors would be £75,000, and 
there would be a saving on the Ganz system for the Inner Circle 
Railway as against the rotary converter system of £135,000 in the 
first cost. If steel rails were used by himself, the saving would be 
£140,000. On the outer lines. taking all things into consideration, 
he estimated that there would be a saving of £3,000 per mile by the 
Ganz system, compared with the rotary converter system. With 
regard to the cost of working, as the representative of Messrs. Ganz 
and Co., he was prepared to guarantee that for running round the 
Circle in 50 minutes, with 27 stops, and doing all the lighting and 
other incidental things, the necessary amount of energy from the 
switchboard of the generating station would not be more than 
95 watt-hours per ton-mile. On the other hand, the Thomson- 
Houston tender showed that 15 per cent. more energy would be 
required. On those figures he estimated that there would bea 
saving in the coal bill of £6,000 a year, and there would be a further 
saving in the wages of attendants for the sub-stations of about 
£2,500 a year. There would also be saving in the Ganz system 
with respect to Wear and tear. On the point of efficiency, he gave 
it as his opinion that the Ganzsystem would give improved security, 
because there were less elements to get out of order. 

In cross-examination by Mr. FLETCHER Mouton, WiTNESS said 
Messrs. Ganz were paying for the arbitration by agreement with the 
Metropolitan Railway. He had no drawing of the trolley they 
proposed to use on the Metropolitan Railway in Court, and he did 
not know whether any such drawing had ever been made. Exactly 
the same trolley that they proposed to use had never been tried. 
It was true that the proposed trolley was not shown to the engineers 
of the District Railway when they visited Buda-Pesth, and he was 
sorry that they were shown so much. With regard to the proposals 
made by his firm, and what was shown to the engineers at Val- 
tellina, he did not sgree that neither the control, the rheostat, the 
motors, the acceleration, nor the frequency was the same as was now 
described to the Court. 

Mr. Moutton: You have reduced the power by raising the acce- 


` leration from 1 5 to 2*6. 


Wirness replied to the effect that that was so. 

Mr. Moutron: That makes it nearly 50 per cent. higher than 
what you considered iu your former evidence was the maximum 
which could be taken without sbock, and which in practice is 
respected. J put it to you that in practice 1'5 is taken as being the 
maximum which is to be taken without shock ?—No; I put it that 
ib can be done up to 3 ft. 

Replying to the ARBITRATOR, WriTNESS said the Westinghouse 
Company tendered for 2 ft. 2 in. He had not seen it in operation. 
If such an acceleration were put on at once, it would cause a jerk ; 
but if it were put on gently it would not. 

Further cross-examined by Mr. Mouron, Witnrss said the 
photographs which were put in were photographs of working 
drawings of motors. He could not admit that the drawings were 
insufficient, and that it would be impossible to construct a motor 
from them. Any manufacturer of polyphase motors could work 
from the drawings. A drawing of the device for the water rheostat 
and their control existed. It was made two or three months ago. 
It was not made until after the visit of the District Railway 


engineers to the Valtellina Railway. Those engineers did 
criticise the rheostat on the occasion of their visit. The construc- : 
tion for the control of the rheostat had never been made as pro- 
posed for the Metropolitan Railway. The system of the control 
proposed had never been tried even on the Valtellina'line. 

By the ARBITRATOR : The control was out of the power of the 
driver only so long as he wished it to be. 

Further cross-examined : The safety devices for broken lines had 
not been tried either on their experimental line or the Valtellina 
line. They were not the isame as those suggested in their tender, 
and had not been tried on a working line. He said the electrical 
outfit of the train would be the same, whether direct orialternating 
current was used, but he believed for the same power the alternating 
motor would be cheaper than the direct current motor. ' 

Mr. KANpo, vice-manager and assistant engineer of Messrs. Ganz, 
was called late in the affernoon, and stated that he had been 
designing polyphase motors for the past eight years. He endorsed 
the views which had been set forth by the previous witness as to 
the ability of the system to do all that was required on the Metro- 


politan Railway. 


On resuming on Tuesday, Mr. Kanpo’s cross-examination was con- 
tinued. Speaking on the question of the polyphase system, witness 
said he thought any first-class electrical manufacturer could make 
motors that would go in cascade. The Ganz Company had ex- 
perimented with the motors, and they attributed their success to 
the fact that they were not content with first results. It was im- 
portant that the second motor should have a very high power factor, 
but he was not prepared to admit that without that excessive power 
factor their system would not work. They had devised a system ef 
multiple control for their trains. All the parts had been experi- 
mented upon separately on their Buda-Pesth line, with the 
exception of the long air pipe; but they relied upon the Westing- 
house experience for that. He did not see that there would be any 
practical difference in working their system on the underground 
railway to that experienced on the experimental line, because he was 
convinced that they had shut every door to] mistake. If there was 
a possibility of anything going wrong žit would {make a great 
difference, but the same remark would apply to the continuous 


. current. 


In re-examination, Mr. Kanpo said that the power factor of the 
combined motors was 77 to 78 per cent. 

Prof. EwiNG, examined by Mr. WALLACE, said he understood 
both: the schemes of electrical;traction that had been proposed 
for the underground railways, aud it seemed to him }that the 
most appropriate name ,for one scheme ,was, a mixed scheme, 
while the other was consistently polyphase throughout. The very 
fact that polyphase currents were used in the mixed scheme to 
convey power from the generating stations to sub-stations, was au 
admission of the advantage of transmission of polyphase currents. 
He believed that in time electrical engineers would cease to perform 
what seemed to him to be an entirely unuecessary operation by convert- 
ing the alternating currentiinto continuous current. He did not think 


. it was fairto calleither of the systems experimental except in so far 


that in dealing with the underground railways fresh points were sure 


to arise, and in that respect both systems would be, to an extent, 


experimental The mostjrecent electric railway that had been 


experimented upon was the Berlin— Zossen military line, 4nd there 


they were using a pressurelof 10,000 volts on a trolley line. 

The ARBITBATOR : Is the stage which this line has reached beyond 
the stage of experiments ?,. Has, it ever been proposed to carry any 
portion of the public upon it, even the military portion? 

WiTNESS replied that he believed the line was an old one, and 
that it was being converted into an electric line. So far, he believed, 
it was only in the experimental stage. He regarded the Thomson- 
Houston system as being less economical than the Ganz. There 
would be a lot of power wasted on the starting of the trains between 
two sub-stations. The effect of that would be that very much 
larger conductors would have to be used than by the polyphase 
system. The difficulty could be got over by using a large number 
of feeders and a large number of sub-stations, but there was no 


provision in the Thomson-Houston tender for feeders. Those diffi- 


culties would vanish with the Ganz system, as there would practically 
be no loss whatever int the conductors. That advantage would 
increase as the length of the line increased. He did not think that 
continuous currents would ever be practicable for long-distance rail- 
ways, and besides that, the cost would be prohibitive.. So long as 
one was dealing with simply a tramway service, the continuous 
current undoubtedly possessed great advantages, but that was not the 
case in regard to a railway where much larger quantities of current 
were required. In both systems it was necessary to use two insulated 
conductors, and therefore on that point there was nothing to choose 


between them. They could escape the use of two insulated conductors 


on the continuous system by a very liberal use of feeders to take 
the current along, but that was not! proposed in the present case. 
The conversion of the current introduced an additional possibility 
of something going wrong. If it were merely a question of apply- 
ing a system of clectric traction which would satisfy the needs of 
the Inner Circle Railway per se, then all one could urge against the 
continuous current would be that it would entail extra expense, 
but he thought one had to consider the Inner Circle in relation to 
other lines. He had no hesitation iu saying that if electric trac- 
tion was coming on railways it would be on the poly phase system, and 
he believed they would see the time when the Inner Circle would 
be a mere detail as far as electric lines were concerned. He did 
not think there could be any doubt but that the current of the 
future would be the polyphase and not the continuous current. The 
former was much better suited for gradients, as it enabled a uniform 
speed to be obtained at all points. 

Questioned as tothe safety of the proposed system on the Under- 
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ground, Witness said he did not see any danger from the overhead 
wires, although he would prefer to have a rigid instead of a flexible 
trolley wire. He did not see that there could be any possible 
danger either to passengers or to engine drivers—in fact, with the 
precautions that Messrs. Ganz proposed to take, in his opinion, the 
3,000-volt working would be not only as safe, but absolutely safer 
than the 500 volts if carried out in the ordinary way. 

Cross-examined, WrrNESS said he would not say that the problem 
before the Arbitrator could not be satisfactorily settled by the direct 
current system, but it would undoubtedly be more expensive. That 
Paon was formed on a general survey of the whole problem to be 
solved. 

Questioned with regard to his statement that there would be new 
points in both systems as applied to the Inner Circle, Witness said 
that in the direct current system they would have to deal with the 
magnitude of the current and with conditions which he thought 
were somewhat unique in regard to the possibility of a large number 
of trains happening to be started simultaneously, and consequently 
causing a very severe rush of current. He was aware that the direct 
current system bad been applied successfully to large railways in 
America, and he did not mean to imply that it would be impracti- 
cable to apply that system to the Inner Circle. 

The ARBITRATOR: I think the witness said this morning that if 
cost was left out of the calculation, there was nothing to be said 
against the practicability of the continuous current system. 

Mr. Cripps: That is the point we have taken all along. 

Continuing, WirNESs admitted that there would be more points 
of novelty in the Ganz system than in the direct current system. 

Major CanpEw, consulting electrical engineer, said he was now 
working in partnership with Sir W. Preece. Since 1876 he had been 
closely connected with electrical engineering, and from 1888 to 1899 
had acted as electrical adviser to the Board of Trade. The direct 
system, which was applied to the City and South London and the 
Central London Railways were the best for these particular lines, 
but he considered that the problem was distinctly modified in the 
case of the Inner Circle from the fact that it was connected with 
the whole railway system. He did not think that the third-rail 
continuous current system would be economical as applied to lines 
of any considerable length. The equipment would cost more, and 
so would the upkeep. There would not be so much loss in the 
conductors under the polyphase system, and there would not be so 
much skilled attendance required. He estimated that there would 
be a loss of about 10 per cent. of energy on the direct current 
aystem against 4 per cent. in the polyphase system—a difference of 
6 per cent. in favour of the Ganz system. Originally he did not 
lock with much favour upon the three-phase system for traction, 
but he believed now that with the amendments which Messrs. Ganz 
had introduced the system would work more efficiently than the 
continuous current. He had been to Buda-Pesth and seen Messrs, 
Ganz's experiments. He did not put that as an absolutely proved 
statement; at present it was only the opinion which he had gathered 
from observations he had taken. He would like to make tests on a 
railway thoroughly equipped. 

Mr. Cripps: What have you to say on the question of the com- 
parative eafety of the two systems? 

WITNESS replied that, with the 3,000 volts, there was no denying 
that the pressure was such as to be extremely dangerous if & person 
came into contact with it, but if the conductors were quite inac- 
cessible, and if proper provision was made in the event of any 
rupture, that they were harmless before they could touch anybody, 
thea he did not see that there was any danger in it. He did 
think there was a certain element of dauger in the 500-volt 
system. The Board of Trade originally drew tbe line at 
3UO volts under his advice, but they had never said that 300 volts 
was absolutely eafe, but simply that additional precautions must be 
taken when 300 volts was exceeded. When electric traction came 
iuto vogue for street tramways the line was drawn at 500 volts. 


Any difficulty as regarded the accidental breaking of the overhead . 


wires could easily be got over. He did not think there was any 
unknown danger in the Ganz system, and when a danger was known 
it ought to be able to be provided against. With regard to the two 
tenders —the Thomson-Houston and the Ganz—they differed on a 
great many points, and it was very difficult to make any exact com- 
parison. What it practically came to was this—that Mesers. Ganz 
had put in a great deal more power in the generating machinery, 
aud not so much in proportion in the engines and boilers. As re- 
garded the control under the Ganz system, it was simple and 
reliable. There was no difficulty in the Ganz system so far as 
the junctions on the Inner Circle were concerned. A.l crossings 
and junctions were a nuisance on electric railways whatever 
system was used. 

Replyiug to the ARBITRATOR, the WITNESS said the advocates of 
the Ganz system were taunted tLat it was an experimental system, 
and he did consider that it would be desirable before equipping the 
whole of tbe Inner Circle, to equip a portion as an experiment—in 
fact, the Board of Trade would insist upon it, in order that they 
might see whether the system wonld work satisfactorily and with 
safety tothe public. Such an experiment could be made at.very 
little cost aud could be done in about a fortnight. His only desire 
in the matter was that the best system should prevail, and that 
Ganz & Co. should have fair play. 

The inquiry was adjourned. 

(To be continued.) 


Dover.—The Corporation of Dover has agreed to pur- 


chase tue electric light works, and to apply for Parliamentary 
powers to work them. The purchase price is £123,900. 


LEGAL. 


WicHaM, RICHARDSON & Co. v. WALKER URBAN District 
CovNcIL. l 


In the Chancery Division of the High Court of Justice on 8th inst., 


before Mr. Justice Buckley, Mr. Birrell, K.C., renewed a motion by 
the plaintiffs in this action, in which they sought an injunction to 
restrain the defendant Council from interfering with electric mains 
under Fisher Street, Wallsend, which supplied electric energy to the 
plaintiffs works. The learned counsel reminded his Lordstip that 
un the previous Saturday he applied for c» parte, and obtained an in- 
junction over that day restraining the Council from interferiug with 
the mains. The defendants had continued their work, and expressed 
their intention to do so. They were now very near the electric 
wires, and affidavits bad been put in by the defendants, but these 
he had only seen that morning. By these affidavits the defendants 
practically claimed the right to remove the electric mains. 
Proceeding, the learned counsel said he must answer the affidavits, 
and therefore he asked that the motion should stand over fora 
week. He understood, however, that the defendants could not 
give an undertaking, as they had no power under their Act of 
Parliament. ~ 

Mr. AsrBURY. K.C., who, with Mr. R. J. Parker, appeared for the 
defendants, said he could not give the undertaking asked, as it was 
contrary to the Act. The Courcil were bound to do what they were 
doing, as the road was unsafe. 

Mr. Justice BuckLEYv: Then you object to the order being 
continued ? i 

Mr. ASTBURY: Yes. 

Mr. Justice BucxLey: Then I must bear the motion. 

Mr. BIRRELL reminded his Lordship that it related to mains 19 fl. 
below the surface of the roadway. Much more important litigation 
was pending between two statutory authorities as to the right to 
supply,electricity outside their districts. No doubt the plaintiffs 
took their electric supply from the Gas Works Company, anda 
portion of the plaintiffs’ premises was outeide their district. That 
litigation was, however, not before this Court. The section of the 
Public Health Act, upon which the defendants relied, gave the local 
authority power to remove any tunnel, vault or arch that had been 
constructed under a publio road without consent. The mains in 
question were originally carried under Fisher Street by an arch, 
but the arch bad been removed and the epace filled with cement. 
The wires were in the cement. Defendants said that they were 
making the excavations for the purpose of seeing what had been 
done by the plaintiffs. 

Mr. ASTBURY said that defendants’ evidence was that a subsidence 
had taken place, and what they were doing was necessary for the 
purpose of rendering the road safe. 

Mr. Justice BUCKLEY remarked, that looking at the defendants’ 
own plan, he did not see that in removing the vault or arch, 
it was necessary to interfere with the wires. 

Mr. As1BORY said the archway went underneath the mains. 

Mr. Justice BucELEY: The arch itself could be removed without 
disturbing the mains. 

Mr. ASTBURY: They could remove the arch but not the floor. 

Mr. Justice BuckrLEv: And that is all they want to do. The floor 
of the arch would not cause subsidence. 

Mr. BiRRELL said it was for the benefit of all parties to have 
this question determined as speedily as possible, and he suggested 
that the motion should be treated as the trial of the action, and 
heard at an early date. The plaintiffs were the largest ratepayers, 
80 that the bulk of the costs must fall upon them.^ 

After some discussion it was agreed that the motion should be 
treated as the trial of the action, to be heard by Mr. Justice Far- 
well, before whom an action by the defendants was pending. The 
interim injunction will be continued until after the hearing, which 
it has beeu arranged shall not be for a fortnight. 


HAMPSTEAD ELECTRICAL SUPPLY Company, LIMITED. 


BrEronE Mr. Justice Wright, in the Companies’ Winding-up Court 
of the Chancery Divisiou. on 8th iust, the petition of Mr. R. 


. Wheelock, for the compulsory wiuding up of the Hampstead Elec- 


trical Supply Company, Limited, came on for hearing. Mr. Eve, 
K.C., and Mr. Martelli, were counsel for the petitioner, and Mr, 
Rufus Isaacs, K.C., and Mr. Cozens-Hardy appeared for the com- 
any. 

Š Mr. Eve said it was a case in which his Lordship had made an 
order for the attendance of a witness. The witness was the Chevalier 
de Soares, and there was a medical certificate to the effect that he 
was too ill to appear. He was an original director. 

Mr. Isaacs said he was very anxious that the matter should not 
stand over, and that the charges which his friend's clients had made 
should be met. He suggested that they should dispense with the 
witness, and this was agreed to. 

Mr. Eve, proceeding, said the petitioner was the holder of fully- 
paid shares, and the petition stated that tbe substratum of the com- 
pany had gone, and that it was unable to pay its debts. ss 
allegations were substantiated by the evidence filed in answer to 
the petition. It was stated in the affidavits, however, that F 
company could pay its debts if a reconstruction took place, an 
further capital was brought in. . 5.000 

Mr. Abrams said he appeared for creditors representing 25, 
to oppose the petition. sed 

Mr. GILCHRIST ALEXANDER, for creditors for £6,000. also oppo 
the petition. 


Mr. EvE, continuing, said his client's contention was that tbe 
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company had no chance under any reconstruction of paying its 
debts, and that any chance of its ever being able to do so had been 
thrown away by a change in the circumstances which had arisen 
since its formation. The company was formed in July, 1898, and 
ita objects were to supply certain districts of Hampstead with elec- 
tric light. The way in which it was to do it was by the acquisition 
of the goodwill and liabilities of a company called the London and 
Hampstead Battery Company, Limited, which had entered into 
arrangements with builders and others to pass cables or lines of wire 
over the roofs of house, and to supply the houses with electric light. 
They also had to acquire the business of a Mr. Joseph Taylor, a cab 
proprietor and jobmaster. The purchase money which the company 
was to pay was £165,000, payable as to two-thirds in ordinary and 
preference shares and as to the balance partly in cash and partly in 
sbares. That was modified, and debentures were substituted for 
certain of the cash payments. The first point he took was, the com- 
pany was promoted by a Mr. Catton. For some reason, which the 
witness who had been summoned would probably explain, if he was 
present, in the prospectus issued to the public, Mr. Catton’s name 
was dropped, and the name of his clerk, a Mr. Rainbow, was substi- 
tuted as promoter. The purchase money was paid, ostensibly to 
Mr. Rainbow, but really to Mr. Catton, and the latter was appointed 
a director, and remained a director until April 27th, 1900. By that 
time the whole of the purchase money had been paid, in meal or in 
malt, to Mr. Catton. Then the directors issued their first and last 
report and balance-sheet to the shareholders. That report was up 
to the close of the year 1899, and stated to the shareholders for the 
firsttimethat four classes of debentures had been created. Mr. Catton's 
name then disappeared as a director, and his suggestion was that he 
was concealing his connection with the company. It was in 
evidence that, at that time, or at any rate in January, 1900, Mr. 
Catton was unloading the shares which had been allotted to him in 
the company by means of circulars issued by brokers acting on his 
instructions. 'Thege was the fact also that an interim dividend was 
declared on the preference shares out of capital, and that Mr. 
Catton was concealing his identity as a promoter and owner of pre- 
ference shares; also that he had been unloading his preference 
Shares on the public. Counsel then proceeded to draw attention to 
the way in which contracts had been entered into on behalf of the 
company, and to the statements in the prospectus. These latter set 
forth that the company had powers as to the supply of electricity 
in Hampstead which it did not really possess. He contended that 
the company as at present constituted could not go on. It was 
admitted that there must be a liquidation, and it was proposed that 
there must be an assessment of 25 per cent. on the existing share- 
holders. Tais his client was opposed to, and to any reconstruction 
on that basis. 

Mr. Isaacs said there must be a reconstruction for the purpose of 
getting more working capital. 

Mr. Isaacs said that counsel for shareholders to the amount of 
£80,000 odd appeared to oppose the petition. 

Mr. Eve said he did not accept his learned friend’s statement 
that these shareholders were wholly independent in the matter. 
Nearly half of them were connected with the promotion of the com- 
pany. He proceeded to argue that the company was built on a 
foundation which did not, so to say, really exist. It was not in 
such an advantageous position as was set forth in the prospectus, 
and there were misrepresentations made which the Court should 
inquire into. : 

His LonpbsuiP asked what the assets of the company would 

realise after the payment of the debentures. 
. Mr. Eve said there would not be sufficient to pay all the deben. 
ture holders, and they had not an atom of information as to the 
circumstances under which the debentures had been issued. The 
shareholders who were not in the ring knew nothing. 

His LonRpsHiP said that Mr. Eve could not succeed on the 
petition unless he showed cause for the displacing of the deben- 
tures. 

Mr. Isaacs said that the receiver for the debenture holders was 
in court, and he could tell his Lordship that he was now carrying on 
tbe business of the company at a profit, so that his learned 
friend's contention that the substratum of the compauy had 
gone fell to the ground. All the company wanted was further 
capital. 

Mr. Eve said he could not accept that statement. To get further 
capital meant the extinction of the present company. If they 
could get rid of the £165,000 paid to the promoter there would be 
substantial assets. | 

After some further argument, it was stated that there would be a 
meeting of the company on the 12th inst. to appoint a voluntary 
liquidator. 

His LogpsHrP said that Mr. Eve's clients would be protected if 
the liquidator was a person appointed by the Court. He was 
anxious to do what was right in the matter. Would Mr. Isaacs 
give an undertaking that the voluntary liquidator should be subject 
to the approval of the Court ? 

Mr. Isaacs : Certainly. 

His Lorpsurr said that the proposed reconstruction of the com- 
pany might at some future time be brought before the Court for 
review. He thought that if the voluntary liquidator to be appointed 
was subject to the approval of the Court, that would meet the case. 
When there was such an overwhelming majority of shareholders 
against a compulsory order, he could not go further. The petition 
wovld be dismissed, but the voluntary liquidator to be appointed 
must be subject to the approval of the Court. There would be no 
order as to costs at present. As to future proceedings against 
the directors for misfeasance, &c., he must not be understood to 
express any opinion. At present he thought sufficient protection 
bad been given. Of course, the dismissal of the petition did not 
prejudice any further petition that might be presented. 


WBIGLEY v. THE WINDERMERE AND Districr ELECTRIC SUPPLY 


-Company, LIMITED. 


In the Chancery Division on 7th inst., before Mr. Justice Kekewich, 
the case of Wrigley v. the Windermere and District Electric Supply 
Company, Limited, was heard. The plaintiff sought an injunction to 
restrain the defendants from continuing an alleged nuisance by noise, 
vibration, and smoke. The case had been previously before the Courts, 
and a gentleman had been appointed to visit the locus ín quo, and 
make a report for the guidance of the Court. That gentleman had 
reported to the effect that there was & nuisance by noise, and the 
15 ^n allowed to stand over to see what remedy could be pro- 
vided. 

Mr. Warrington, K.C., and Mr. Gatey appeared for the plaintiff, 
and Mr. P. Ogden Laurence and Mr. Grant for the defendants. 

Mr. WABRINGTON, on the case being called on, said he was glad 
to say the parties had been- able to arrange an order. The 
defendants did not admit that there was a nuisance by vibration or 
smoke, but admitting that the plaintiff was entitled to an injunc- 
tion restraining them from carrying on their works so as to cause a 
nuisance by noise, the defendants would continue the under- 
taking given on a prior occasion to use their best endeavours to 
abate the nuisance, and would pay to the plaintiff any costs of the 
action up to and including the date of the order, with liberty to the 
plaintiff, after the expiration of six months, to apply for an injunc- 
tion, should he be so advised. 

His LonpsHiP made an order on the terms agreed. 


CORRESPONDENCE. 


The Economics of Ordering Machinery Abroad. 


I-accept the correction in title that “J. W. B." makes 
in his letter, though in this matter, ethics and economics so 
run into one another that it is impossible to find a line of 
demarcation. 

I did not look at the question from a world point of view, 
but merely from the British, and his letter read carefully 
only carries the argument a step further. | 

All business is simply barter undoubtedly, and with the 
exception of coal, we have to barter manufactured articles 
for raw material and food-stuffs, aud, therefore, the more we 
can manufacture, the more wealth we have with which to 
buy such commodities, if necessary, or to lay by for the 
future. | 

How does it profit us, ordering £600,000 value of 
machinery from abroad ; does America buy any more goods 
from us because we place our orders there; do they not do 
their best to keep our goods out of their market? Does 
Belgium reciprocate when we order dynamos and switch- 
boards from them ; do they not rather try and boycott us 
and help our enemies in South Africa? Switzerland and 
Germany, friendly with us now as they are, cannot take any- 
thing more from us than they do; they require raw materials 
and food-stuffs, even as we do, and get them from America 
and Russia, and perhaps from our Colonies ; their buying 
wine from France may help us indirectly, but it would be 
difficult to prove. The wools from England are rather a bad 
example, as England buys more wool from abroad than any 
other country, to manufacture into yarn and cloth and export 
again, getting the value of the labour spent on it. 

The concrete case given concerning street ruilways depends 
on the questionable rise of wages ; if foresight and patience 
were used, wages would not rise to any great extent, as at 
present we have booms for one, two or three years, and then 
periods of depression for nine or ten years ; there are, worse 
luck, so many hours of idleness in a decade that if all the 
machinery now imported from abroad were made at home, 
there would still be some slack times. Besides this, the 
Eaglish mechanic is highly paid now, and a very little rise 
in wages would bring in fresh workers from other trades. 

It is very possible that if the prices of foreign machinery 
are lower than British, and we go on ordering abroad in 
sufficient quantities, that they will in time go up to the home 
level ; we shall have nevertheless lost the value of the labour 
on those orders, and we shall in the position of the British 
workman who goes out on strike, and loses more in wages 
jn a few months than he can get back in the rest of his life, 
even supposing he succeeds in getting the additional wage 
for which he struck work. 

. After all it is largely a matter of degree; it is plainly 

evident that it pays the country to import any article which 

it can get at a less price than that at which it can produce 

the raw material, of which that article is composed ; it also 
E 


— — 
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pays to import any manufactured article which will pay for 


the value of the labour in itself in the time between an early’ 


delivery from a foreign workshop, and late delivery from a 
home one, the value being the actual value to all concerned, 
and not necessarily merely the money earned by the proprietor 
of the article. 


Is there any other class which it pays to import ? 
Perey Rosling. 


Electrical Contracting, and Why It is Abused. 


The gentleman signing himself “ Business, not Starva- 
tion," who has been stung into a sarcastic paraphrasing of 
the title of my letter upon “Trade Discounts, and the 
Abuse of Them,” evidently belongs to that school of persons 
who believe that two wrongs make a right. My letter dealt 
simply with the question of trade discounts, and incidentally 
I mentioned the sentence quoted by your correspondent, not 
because it was a practice of which I approved, but simply 
because it was an undeniable fact. Thereupon “ Business, 
not Starvation,” apparently being at a loss to find an argu- 
ment in defence of the abuse of trade discounts, fastens 
upon this sentence, and tries to draw a herring across the 
trail by raising a side issue, and endeavouring to use my 
words as a weapon for the defence of the abuse of which I 
complained. 

This, Sir, I venture to think, is somewhat beside the mark, 
but as your correspondent is of the opinion that the argument 
he has raised needs a satisfactory reply, with your permission 
I will endeavour to answer the questions put. It appears to 
me that the first and third may be met with the same 
answer. Presuming the industry to be stil in its 
“ swaddling clothes " (though, by-the-bye, it must be getting 
a good sized baby now) it cannot be denied that it is one of 
the most overrun trades in existence. Possibly * Business, 
not Starvation ” is unaware of the existence of such a thing 
as competition,“ and that competition, aided by the abuse 
of trade discounts, is more than sufficient to bring even the 
* infantile" trade of electrical contracting to its present 
pass. It is not really so wonderful after all, but surely your 
correspondent was joking when he asked whether the 
profit was lost because the consumer knew the price 
of wires and casings. No, Sir, %, is not the cause, 
it is because electrical contractors have not only to 
meet the opposition of the gas companies, but they have to 
contend against ironmongers, plumbers, gasfitters, builders, 
sanitary engineers, furniture dealers, stores, drapers, and last 
but not least, the “wireman by day and contractor at 
night" ; competition that would not be practicable were it 
not for the abuse of trade discounts. It is this, and this 
alone, that makes the present deplorable condition of the 
trade possible, and it is to do away with this state of affairs 
as far as possible that the Electrical Contractors’ Association 
has been formed, and is now working. It must not be 
inferred from the fact that I have shown why contractors 
have to look to the discount on the fittings for their profit 
at times, that it is so in the majority of cases, for my words 
were, “ it not infrequently happens," and by those words I 
abide. As regards the second question I can only reply, 
the smallest amount of common sense (and it is possible for 
a contractor to have a little), and in addition, the words 
selected for your correspondent's vom de plume. Might I 
add that this question of discounts does not only apply to 
the sale of fittings, which is described by your correspondent 
as the fringe of the business, but is equally applicable to 
the sale of accessories, cables, arc and glow lamps ; in short, 
to all kinds of electrical supplies. Having done my best to 
answer the questions raised, there is nothing left for me to 
say, except to acknowledge that | have yet to learn the justi- 
fication of the abuse of trade discounts. 


Sidney Frost. 


If the gentleman who signs himself ** Business not Star- 
vation,” tried to establish himself as a wiring contractor in 
a provincial town, he would very soon know why the trade 
is so cut up that contractors have to depend on the discount 
off fittings for their profit. 

recently started business in a small town of about 


25,000 inhabitants, months before the electricity supply 
commenced, where there seemed a fair opening for a wiring 
contractor with apparently only one rival in the place: 
judge then my surprise when I afterwards found there were 
no less than 15 different contractors to compete against. 
Firms established in towns over a hundred miles away, and 
firms nearer to hand, sent canvassers to systematically canvass 
the place, till it was overrun with them, and all cutting one 
another’s prices. 

What, I wonder, would your correspondent think of that, 
and in only a small town. Yet the trade, he thinks, is only 
in its swaddling clothes. In my humble opinion it has 
been breeched long ago. 

I enclose my card, but sign myself as 

Disgusted. 


Multiplicity of Tenders. 


Allow me to entirely endorse in the strongest way I can 
the expressions appearing in your paper with regard to 
multiplicity of tenders. I do think that from a commercial 
point of view the engineer should buy his plant direct from 
the manufacturer. He will thus obtain it at less cost 
because, of course, if a firm has to guarantee a sub-con- 
tractor’s plant it will require to be paid to do so. Of 
course, there is more responsibility on the engineer, but 
surely if an engineer is worthy of the position he holds he 
should be able to take this responsibility. Contractors 
have enough to put up with in having to tender for plant 
which they make themselves, without having to send in 
some dozen or more tenders for other people's plant. I feel 
sure that after the prominence given to this matter engineers 
will be able to meet the contractors in this matter. 

I enclose you specification of the plant which is advertised 
in your issue, from which you will doubtless see that there 
are two sections, one for the engine builder and one for the 
alternator maker. 


I also enclose you copy of letter which is sent out with 
cach specification. 
Jos. A. Jeckell, 


- Manager. 
Coventry, November 11/5, 1901. 


| [copy. ] 


Corporation Electricity Works, Coventry. 
Dear Sirs,—I beg to acknowledge receipt of your cheque, value 
five guineas, and have pleasure in handing yon specification herewith. 
If your standard sizes are different to the sizes of the plant 
specified, I shall be quite ready to consider a tender for your 
standard size, or if you find you cannot conveniently send ina 


tender, on receipt of the specification within three days, I will 
return the deposit. 


The specification shows what I would prefer to obtain if I cat 
get it at a reasonable cost, but at the same time I wish, if possible, 
to purchase plant of a standard size and make. 


Yours faithfully, &c. 


[Mr. Jeckell’s letter and enclosure show precisely that 
spirit of common-sense dealing which we have so strongly 
advocated. We are convinced that by following this 
practice greater satisfaction will be gained by all parties— 
including the ratepayers, who will get better material in 
shorter time and at a lower price.—Ebs. ELEC. REv.] 


The Pay of Assistant Engineers. 


I see that this subject, together with kindred ones, scems 
to be causing much interest in your paper, and it is one that 
ought not to be dropped. To offer the salaries advertised to 
men, who, in the terms of the advertisement, must be 
* competent electrical engineers,” is little short of an insult 
to the profession, and simply shows the ignorance of the 
different town councils as to the numberless, hard earned 
qualifications that such an engineer must possess. 

In this week's Review I see yet another advertisement 
from „for an assistant engineer at £75. If the Cor- 
poration of Darlington imagine that they can get a duly 
qualified engineer at a wage less than that given in many 
cases to a fitter or wireman, they must be labouring under a 
somewhat large delusion. 

A cheap engineer is an expensive article, as many corpora- 
tions will soon find out, and it will be well for them to 
remember the motto abont * penny wise and pound foolish, 


Te 


—— —— - 


Vol 49. No. 1,251, NovswBEE 15, 1901.) THE ELECTRICAL REVIEW. 


797 


I thoroughly sympathise with * Pater " and Bennett, and 
quite agree that the time has come to improve the 
status of station engineers in the matter of pay and qualifi- 
cations. It is certain, however, that the pay must be 
increased first, or men with the necessary qualifications will 
not be forthcoming. 

Mr. Boot's letter from Tunbridge Wells has caused me 
much amusement. He seems to overreach himself in his 
eagerness to show how efficient and contented his staff are. 
While admitting that Mr. Boot is essentially the person to 
judge of the efficiency of his staff, I do not see that he can 
be considered an impartial judge of their contentedness, 
seeing the discrepancies in the salaries of himself and his 
assistants, 

It is not for a man in receipt of the salary of £500 a 
year to judge the minds of others in receipt of £150 or £100, 
and the drop in salary between the chief engineer and the 
assistant seems out of all proportion. 


e 


Justitia. 


Examination Test for Electrical Engineers. 


This heading, I think, is one of the finest and most 
important that has ever been brought up for discussion in 
copnection with central station work. It is the first and 
most essential point in a station to have a thoroughly pro- 
ficient chief. The idea is quite a practical one, and should 
be carried out for the benefit, of our country, if nothing else. 
Let us outstrip other nations in this also, and not let it be 
the only feature m which we cannot boast of being first. 

Why not have examinations for chiefs and assistants 
similar to those in which you get your ticket at sea ? 

Have, for exemple, an examination consisting of both 


practical and theoretical work in mechanical and electrical 


engineering, draughtsmanship, estimating, and business 
transactions of various descriptions. 

There are clever men who never get a chance on account 
of the hum-serum way some committees have of electing their 
chiefs. 

They consider this man not competent enough because he has 
not got a stack of glowing testimonials, and the next because 
he has not served a full apprenticeship and has no influence, 
and thus clever men are lost to the world. If /^/s is con- 
sidered too laborious a task or thought not worth while 
attempting, then I consider that instead of rapidly advancing 
a science worthy of the name, we will remain stagnant, or 
perhaps deteriorate to the extent in some future time of 
being ridiculed by smaller and far less important nations 
than our own. 

What do we live for? Why, that each man should do 
his utmost to advance the subject which he has chosen for 
hi8 special career, and that men as a body should live to 
advance the career of the nation to which they belong. 


W. G. R. 


Mr. Bennett has my sincepest sympathy. His case goes 
to prove my contention, that the possession of influence 
rather than capability is the way to secure work in the 
electrical engineering profession. It is high time some test 
was applied. It is for the members of the profession, 
especially its leading members, to take the matter up. Since 
I last wrote to you, [ have heard of a thoroughly trained 
man, with some five years’ practical experience as an assistant 
2 a ey ae station, being passed over in favour of a 

an whose sole qualification was two years spent in 
moderate sized station. i ] i 
I Aoa suggest to Mr. Bennett that he applied to some 
of the cable companies for the post of superintendent. 

Pater. 


Poplar Hospital Electrical Work. 
A controversy has arisen at the meetings of the Electric 


Light Committce of the Poplar Guardians as to the manner - 


etel aus cr anten the workhouse las bom 

rled out by certain contractors 11 

their cousulting engineer. bade Bo SHDSDVASIOR (OI 

" 5 have been made in the daily press concerning 

the Mies E and “ Foreign made goods,” and concerning 
T, 1t was stated that the reason the contract went to 


Messrs. —-—, was because they were cheaper than any 
English firm who tendered, and that no English firm would 
give guarantees as to efficiency and economy according to the 
requirements of the specification, which included a ** Trade 
Union Labour" clause. It was also stated that all the 
trouble was caused by Mr. Stephens (our managing director), 
who is a member of the Committee, because our firm did not 
obtain the contract. 

This statement may be dismissed, as no firm expects to 
obtain all the work tendered for, but when it is publicly 
stated thut the work has to go to Sweden, because no English 
firm would give the guarantee required, we think in the 
interest of the English manufacturers it should be publicly 
demonstrated that these machines do come up to the required 
standard. 

We would therefore suygest that in order to set the matter 
at rest, the consulting engineer should have these machines 
tested by an independent electrical engineer, a representa- 
tive of each party interested to be present. If they come 
up to the guarantee, Mr. Stephens will give £5 to Poplar 
Hospital; whilst if they do not do so, then the Chairman of 
the Committee, the consulting engineer and the contractors 
shonld each pay £5 to the Hospital. 

Stephens, Smith & Co., Limited. 
JouN STEPHENS, Managing Director. 

November 12th, 


Coal Consumption Per Unit in Power Stations. 


In asking for further information re * W. H. J's." unusual 
figure of 2 lbs. per unit, I used in my argument his stated 
load factor of 50 to 55 per cent. It was my intention to 
have added that this running plant load factor is practically 
valueless as an aid in estimating engine performances. The 
running plant load factor, as ** W. H. J." says, is the ratio 
of the mean output to the rated output, but there is no such 
thing as a standard rated output. (ne maker's engine does 
not compare with that of another maker's, and probably no 
maker rates his engine at the power of its economical output. 
Americans who are far from liberal in their generator 
ratings and supply machines that are really unfit to run long 
at rated steady loads, often supply engines to drive those 
generators which will run more economically at overloads of 
25 per cent. than at their normal rating. There is, there- 
fore, no meaning in tbe running plant load factor in the 
absence of further pai ticulars. The station load factor alone is 
useful, by which I believe is generally understood the ratio 
of mean to maximum output, such maximum output being 
the highest momentary readings of the ammeter permitted to 
occur by the circuit breaker. Possibly the station load 
factor of W. H. J.” is higher than 55 per cent., in which 
case we may surmise that he has more than 125 cars (average 
constantly at work), but the effect of this would not seriously 
affect the argument of my last letter for any station at 
present in the British Isles. The results claimed would be 
more than excellent with a steady load of 500 cars run full 
station hours. 


| W. H. Booth. 
West Norwood, % nber 10th, 1901. = 


In my letter in the REVIEW, 1st inst., re above, I stated that 
for reasons which could not be made public, I regretted I 
was unable to give the type of plant in use. E 

I a 15 iron of correspondents should be respected 
eg . . ? 
: ns y when the reasons have no bearing on tlie point at 

I therefore cannot understand why M 

y Mr. Booth should 
the part of Sherlock Holmes by trying to locate the ies 
iro 155 fact d its using Welsh coal. 

glance at the Supplement of the ELECTRICAL R i 

show Welsh coal in use i istri 5 
. se in many districts other than those 

In the Review, September 13th. I i 

Wy » 1 published th 

of t consumption per unit for 170 alid E M 
5 dif. respectively (or an average of 2:2 Ibs. per unit 
deii in 16 hours), from which I think any steam 

gineer will conclude without further details that 3 Ibs per 


unit will cover all 8 
the right aide, stand-by losses, nnd leave a margin on 
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With reference to my definition of station load factor, 
which he defines ás plant load factor, I think my figures 
convey the same meaning as his words in the article on 
load factors, ELECTRICAL Review, October 11th ; if not, I 
should be glad to have the difference explained. 

In the same article Mr. Booth allows a station load factor 
of 67 per cent. for an average of 125 running cars; this 
being so, I am safe in assuming a load factor of 50 to 55 
per cent. for an average of 5 per cent. more running cars. 

Mr. Booth assumes the units are measured at the switch- 
board, which is correct ; so far as J am aware, it has always 
been the recognised place. 

The current output is measured by wattmeters on each 
generator, which have been checked twice in the year; 
besides, as there are different generators running every day, 
the wattmeters check one another, and with a recording 
ammeter for the total output on the switchboard bus bars, 
there cannot be much error in this direction. 

The coal is weighed by the contractor and checked on 
arrival at the power station, and weighed every hour during 
consumption to each boiler. 

As the last weighing apparatus is checked by weights in 
general use, and the amount of coal in stock can be deter- 
mined at a few hours’ notice, I think this a fair check to 
ensure accuracy ; under these circumstances, there is no need 
to send a postcard to the coal merchant. 

In conclusion, in a station which dai!y shows the number 
of units generated to be something over 50 per cent. of the 
maximum output, with feed water from 240 to 260°, and a 
27-in. vacuum, it is only natural to look for something like 
a record. 

In my first letter I stated I was « charge engineer, by 
which I mean engineer-in-charge of a shift; as some readers 
think it means charge of the station, I beg to correct the 
misapprehension. 

I regret having to trespass at such a length on your 
valuable space. I only do so to show what can be done in a 
station well designed and efficiently managed. 

W. H. J. 


Marine Engineers. 


A candidate for marine engineer's Board of Trade certi- 
ficate must serve five years’ apprenticeship at the making or 
repairing of engines; for second class certificate he has to sail 
ag third or fourth engineer, but must be in charge of a watch, 
and he is required to show 12 months’ sea time foreign, or 18 
months’ coasting ; sea time counts from the day he signs on 
till he arrives back and gets his discharge certificate. Candi- 
dates for first class certificate must sail as second or third 
where there are no less than four engineers carried. A 
candidate can go up for extra first class after he gains the 
ordinary first class certificate, and this examination will cost 
him nothing for the first attempt. 


T. B. 
Liverpool. 


In answer to “Shift Engineer's" inquiry re experience to 
qualify for engineer's ticket, I have given the Board of Trade 
rule on the subject :— 

He must have served an apprenticeship to an engineer 
for three years at least, and prove that during that time he 
has been employed on making or repairing engines; or if 
he has not been a bound apprentice, he must prove that for 
not less than three years he has been employed as a journey- 
man mechanic in some factory or workshop on making or 
repairing of engines (they may be either land or marine 
engines). No period of service in a drawing office can be 
allowed to count for more than six months’ workshop time. 

In either case he must also have served one year at sea in 
the engine room as an engineer on regular watch in the 
foreign, home, or coasting trade. 

F. . Wilson. 


The Philippine Islands. — The import duty, under the 
new Customs Tariff, imposed on “ dynamos, generators, exciters and 
all other machinery for the generation of electricity for lighting or 
for power, also trausformers " imported into the Philippine Islands, 
has been fixed at 35 per 100 kilogrammes. 


` BUSINESS NOTES. 


Universal Electrical Directory.—The 1902 issue is 
now in preparation ; alterations in existing entries and new names 
should be sent in at once to H. Alabaster, Gatehouse & Co., Berly " 
Department, 4, Ludgate Hill, London. E.C. Advertisers who have 
not yet sent in copy, blocks, &c., are requested to do so as early as 
possible. 


Electrical Wares Exported, 


WEEK ENDING Nov. 13TH, 1900. | WsExk ENDING Nov. 12Tn, 1901. 


Amsterdam .. .. Value £155 Aden. Teleg. cable Value £87,960 
Barcelona P s 25 Amsterdam. és i . 20 
Bombay ds T vs .. 18) Auckland. - . € 
- Teleg. mat. s .. 121 Bombay  .. aie AM . 5582 
Calcutta xs = $4 . 1,967 Brisbane i 29 
Cape Town .. we ea t 83 Buenos Ayres - bs . 783 
Channel Islands .. " .. ) 9280 10 Teleg. mat. 518 
Christiania. Teleg. wire i 55 Teleg. wire .. 268 
Colombo ce s .. 341 Calcutta T 1,157 
Copenhagen. Teleg. wire . . 125 | n Teleg. wire 4 80 
Durban T SN ai . 215 Cape Town.. te a .. 9815 
Emden. Teleg. mat. T 51 Christiania. Teleg. wire .. 76 
1 is - ea Js 28 Colombo . se œ 5 B 
Hali‘ax. Teleg. cable .. .. 6,000 Copenhagen. Teleg. wire . 169 
Hiogo. Teleg. cable  .. . 770 Demerara .. - jt .. 10 
Launceston .. x s .. 441 Durban xs vs oe `.. 606 
Madras - - V Saa 26 East London . vx . 10 
Melbourne .. ee vs . . 1,737 Gothenburg. - " .. 431 
Montreal] .. P2 nM .. 200 La Plata. Teleg. mat. .. $e. 735 
Monte Video. Teleg. mat. 165,723 Launceston.. vs vi . 185 
Ostend ps T .. 170 | Lyttleton. Teleg. mat. 21 
Otago. 57 Penang Teleg. cable .. "Al 
Penang 47 Port Chalmers - . 80 
Riga .. 2 256 Rosario Vs $3 is .. Uu 
Ri» Janeiro .. is e . . 175 St. Petersburg BR 
is Teleg. mat... . . 7, 157 Shanghai .. - - Wm 
Santos. "eleg. mst., &c. $a 35 Singapore .. - us . 485 
Shanghai » S n 150 | Sydney és m .. T0 
Singapore is zy .. 206 Trinidad. n $3 .. 21.00 
Stockholm. Teleg. mat. . 401 | Wellington .. e es .. 76 
Sydney s E sji 1,819 Yokohama .. T" và 4, MH 
„ Teleg. mat. 860 
Wellington m T 812 
a Teleph. mat. .. 200 | 
Yokohama .. 25 $5 .. 135 - 
i Elec. dynamos .. 2,850 
- Teleg. cable.. . 7,586 | 
Total .. £199,801 . Total Vs £96,216 


Foreign Goods Transhipped. 


Bangkok. Elec. lamps .. Value £73 | 
St. Petersburg. Elec. light fittings 11 


— 


Total oe . £184 


The Aston " Lantern for Electric Street Lighting. 


—Messrs. Veritys, Limited, of Covent Garden, are supplying the 
" Aston " patent street lantern, which is shown in the accompanying 


illustration. This lantern has ben specially designed for obtaining 
the best diffusion of light, protection of parts from damp, and ease 
aad safety in renewing lamps and globes. The principal parts com- 


E | 
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prise a 16-in. copper hood, enamelled white inside to serve as a 
reflector, with a cover hinged as shown to allow access to the lamp- 
holders ; a strong removable china box upon which the lampholders 
are mounted, and a second hinged cover which fits over the china 
box, thus enclosing all terminals, wires, and lampholders in a 
completely watertight manner. The reflecting hood is carried on 
" shadowless " flat oval arms and an ornamental ring, and the globe 
may be either clear, frosted, or prismatic. The lantern is supplied 
for either one or two tubular lamps in the one globe. The “ Aston” 
lamps have already been adopted by the District Councils of Dart- 
ford, Epsom, and Sutton-Coldfield, and the Borough of South- 
wark. They have only been on the market a few weeks. They 
form the subject of a new illustrated list which the firm has just 


issued, 


Bankruptcy Proceedings. — Henry Sclater & Co., 
electric light and power engineers, Torphichen Street, Edinburgh, 
and Henry Sclater, electrical engineer there, the sole partner of said 
firm, as such partner, and as an individual, were to be examined in 
the Sheriff Court House, Edinburgh, on Tuesday last. 

Last week in London Charles Bright, electrical engineer, 
Buenos Ayres and London, appealed from a receiving order in 
bankruptcy mede by Mr. Registrar Giffard. The Court dismissed 
the appeal. 


Liquidation. — Creditors of tha Electric Insulation 
Syndicate, Limited, are to send particulars of debts, &c., to 
Mr. G. R. Fraser, 31, Copthall Avenue, E. C., liquidator, by 
December 16th. f 

Books Received. —“ Water-tube Boilers, by Leslie S. 
Robertson. London: John Murray. 1901. 8s. net. 

“Instruments et Méthodes de Mésures Electriques Industrielles,“ 
by N. Armagnat. Paris: C. Naud. 1902 (sic). 


Electrical IIIuminations.—0n his Majesty's birthday 
a number of electric illuminating devices were executed on the 
E.L.B. system, a notable scheme being the entire decoration 
ofthe Grosvenor Mansions, which have some 200 ft. frontage in 
Victoria Street. The front was illuminated with festoons and large 
patriotic devices. Mottoes were also provided for the Drury Laue 
Theatre, whilst at the Royal Opera House, Covent Garden, where 
the principal lighting effects for the balls are already installed on 
the E. L. B. system, special illuminations were provided which were 
lit up at midnight of Friday's ball, so as to herald November 9th. 

We have received from Mr. P. Humphreys, resident engineer 
of the Isle of Thanet Power Station, a sample of the 
d Acme” lamp, which he has devised for temporary light- 
ing, Kc. The lamp itself is of the ordinary b.c. type, with 
two small terminals soldered to the contact plates; these can 
readily be attached directly to the ends of the leads, without the 
necessity of spending time and money on lampholders. The device 
is very simple and effective. A small rubber cap protects the base 
of the lamp when used for outdoor work. 


Electrical Plant Contracts,—The International Elec- 
trical Engineering Company, Liége, of Clun House, have the 
following contracts in hand :— 

One 500-x w. traction steam dynamo with Willans engine for the 
Dundee Gas Commissioners. 

One 300-x w. traction steam dynamo with Belliss engine for the 
Hull Corporation. | 

Three three-phase steam alternators with Allen engines, and one 
three-phase main switchboard for the Erith U.D.C. 

Also work for the central stations of Glasgow, Colne, Middleton, 
Bloemfonteia, The Cape Town Electric Lighting Company, Bir- 


For the British Xylonite Com i 
! pauy the company is supplying two 
250-K w. three-phase low-speed steam alternators of a nen ieaie. 


necessary controlling switches. The engines will be by Easton and 
us on the Schmidt superheated steam sy stem. d 
ne 100-xw. low-speed continuous current fly-wheel type 


Ro 3 ; 85 5 = Limited, of Dartford. 
e Sabla Blanca and North-Western Railway Company (to 
the order of Messrs. Mordey & Dawbarn), four electric cantante (ass 


25 B H.P, i ivi 
capstan, a complete with controllers for driving cranes, traverser, 
or Messrs. Stevenson’s Yard 
115 .3 xard at Hebburn-on-Tyne (to the order of 
Er 1 a Beattie & Co., Middlesbrough), pa Coltintigus 
motors ranging from 5 BH.P. to 60 B. H. P., each complete 


complete with starti i i i EP, 
Co-operative Societ Glace au cane supplied to the Scottish 


e Lié 
hangar ee works of the Company have many large contracta in 


Fi — M 
jid m Which occurred at the United Alkali Com- 
3 a Widnes, on Saturday night, is estimated to h 
age amounting to over £15,000. MM 


Gas Famine, — 
ne.—One result of | ? 
reakdown in the OF last week's fog was a partial 
Mile End there wae ogi Ep y of the East End. In One district of 


not vet & gas famine, and as th rs: 
gener iy aed ce to that dreary suburb, and cl aan pr 
many shopkeepers had to resort to candles. are not 
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l Engineers-in-Charge.—The secretary of the Associa- 
tion of Engineers-in-Charge has sent us a copy of the sessional 
programme. We note tbat arrangements have been made for an 
electrical course between October and April. The programme also 
includes the following items :— 

November 13th.—Paper by T. W. Baker, Esq., A. M. I. D. H., A. M. I. C. E., on 

Economy in the Production and Use of Steam." 

January 8tb, 1902.—Paper by Ed.C. de Segundo, Esq , A. M. I. C. E., on “ Notes 

a the Behaviour of Wrought-Iron, Cast-Iron and Steel, under Transverse 

ains.” 
March 12th.—Paper by W. Crawford, Esq., on “ High Speed Engines.” 
April Sth.— Paper by Mr. W. Hollamby, (Member) on Self-Propelled Road 
ehicles." 


Leigh Cable Works,—The Anchor Cable Works, Leigh, 
are now completed, and electric cable manufacturing will shortly 
commence on a large scale. A sum of £15,000 has been expended on 
buildings and £20,000 on plant. | 


New Lampholder.—Mr.. A. H. Hunt, of 59, Gresham 
Btreet, E.C., is about to introduce a new lampholder to the market. 
Its leading object is to overcome the difficulties at present experi- 
enced in fixing or removing the shades. In small shades it is 
necessary to have a special tool to fix the shade to the holder, and 
several appliances have been patented for facilitating the fixing of 
the shade to the present type of holder. The Forward“ holder 
has been designed to obviate the necessity of any tools; any shade, 
no matter how small, can be fitted without any trouble; and, 
moreover, the actual fixing of the shade on the liner is done in the 
hands, and not at an awkward height above the head, or possibly on 
the top of a pair of steps or a ladder. We understand that the 


holder is of English manufacture entire] , and can b i 
from Mr. Hunt or any other wholesale electrical house. oid 
shade the top ring, 4, and the shade ring, n, have to be unscrewed : 
the screwed end of the liner, c, is then inserted through the shade 
and pressed up inside with one finger. Ring n is replaced with the 
flanged end against the shade, and has to slide back over the insu- 
lator, care being exercised so that the two projections, p, fit into 
grooves in the insulator. The top ring, 4, is then screwed dow 
into the shade ring, p. Mr. Hunt is also agent for the Walsall 


Electrical Company, Limited, and a circular of their Paragon 


sewing machine motor is now before us. 


: New Lamps for Old.— The fact that glow lamps go far 
dec 11 5 in efficiency and candle-power after long periods of b 
ing, that it is better to replace them with new ones than t . 
nem in use, has been sufficiently demonstrate A E 
time to time. The Electric Lamp Regeneratin 
proposes, however, to clean the blackened bulbs of 
to reinforce their filaments by depositi 5 
trifling cost. We have had some lam 
and we can vouch for the fact that the 


amps, and 
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to be opened in order to carry out the treatment. An explanatory 
pamphlet is issued by the company, whose address is 62, Old Broad 
Street, E.C. 


Oldham v. Waring & Gillow, Limited.—We are 
informed that this action has now been settled out of Court, 
defendants handing to Mr. Arthur L. Jacobs, of 301, Euston Road, 
plaintiffs’ solicitor, a written guarantee for the full amounts claimed . 
and paying the sum of £20, agreed amount of plaintiffs’ solicitor's 
costs. 


Smoke,—The Central London Railway Company Was 
fined £10 and 20 guineas costs at the West London Police Court on 
6th inst. for black smoke nuisance at the generating station at 
Wood Lane. The company expects to have new boilers in opera- 
tion in about six weeks’ time, burning Welsh coal, aud it is thought 
that smoke nuisance will then be prevented. 


Superheated Steam and Lubrieation.—4A circular 
recently issued by Messrs. Snowdon, Sons & Co., Limited, draws 
attention to Sinol," which, as perhaps its name implies, takes the 
place of oil in cylinder lubrication. It is a semi-solid lubricant, 
largely composed of pure graphite, and is used with the company 8 
patent positive action mechanical lubricators. ‘Ihe system has been 
in use for some time at Wood Lane Works, Hampstead, St. 
Pancras, and other electricity works, and has given great satis- 
faction with high pressures and superheat; moreover, as the con- 
densed steam is free from oil, the usual difficulties met with in 
feeding the boilers from the hot well are entirely obviated. Where 
oil, however, is preferred, Messrs. Snowdon recommend their 
S. X. S. cylinder oil for superheated-steam engines. This oil has 
been tested by the Royal Technical Test Institute, at Charlotten- 
burg, Berlin, and a copy of the certificate which is beipg @culated 
by the company, shows that it possesses remarkable qualities of 
purity, freedom from acids and organic matter, and high flash- 
point. 


Trade Announcements.—Messrs. Schmidt's Super- 
beating Company, Limited, of Westminster, have appointed Messrs. 
Willcox Bros., of 15, Norfolk Street, Sunderland, as representatives 
for Northumberland, Durham and Yorkshire, and all inquiries 
with regard tothe application of the Schmidt system to marine, 
locomotive and portable engines should be addressed to 
them. They have also appointed the Providence Engineering 
Works, of Rhode Island, U.S.A., as their representatives for the 
United States of America, and they have already in hand in their 
works y lants to the extent of over 6,000 H.P. constructed under the 
Schmidt system. 

Mr. G. W. Clarke, electrical consulting engineer and contractor,” 
has, on account of increased business, opened a showroom and office 
at 117, Queen Victoria Street, E.C., where a stock of electrical 
accessories will be kept, and a good selection of fittings on show. 
Mr. Clarke has secured the contract for the electric lighting of the 
St. George’s Chapel, Fulham, for the Guardians, and also for the 
lighting of the committee room there. 


Tucker's Combustion Apparatus,—a neat apparatus 


for determining the amount of ash in organic materials is being 
introduced by Messrs. Baker & Co., of 120, Liberty Street, New 
York. It consists of a platinum crucible with a close-fitting cover; 
in this the material to be tested is placed, and the whole is heated 
in a sand bath. Provision is made for stirring the material, and 
air is drawn in by means of an aspirator, so that all the products of 
combustion are removed and the suspended matter caught ina 
beaker. The details are thoroughly worked out, and the apparatus 
may well be of use to engineers for testing the ash in coal 
with ease and accuracy. 


———— À——————— Uá— MH —) 


ELECTRIC LIGHT AND POWER NOTES. 


Aberavon.—The cost of electric lighting in this district 
has engaged attention, and expert calculations show that at a 
cost of £9,000 to £10,000, a system could be installed capable of 
supplying about 4,000 8-0.P. lamps. 


Abertillery.—Tbe U.D.C. have resolved to promote a 
Bill for the supply of electricity, a refuse destructor, &c. l 


Belfast. —The new Corporation Bill to be promoted in 
the next Parliamentary session will include power to purcbase 
electric motors for hire and letting. 


Berwick.—The T.C. has received a letter from Edmund- 
gon's Electric Supply Company stating that they anticipate 
carrying out the work of installation next year, 1n order to have the 
light ready for next winter. 


Chadderton.—The D.C. has had au interview with Mr. 
W. J. H. Herring, general manager of the Lancashire Electric 
Power Company, who fully explained the position of the company, 
and their means to supply local authorities with electricity. 


Cowdenbeath.—On Saturday last the electric lighting 
installation, carried out by Messrs. Hunter & Jack, bad reached guch 
a stage that the light was turned on by Provost Mungall in presence 
of the Council and the engineers. The length of the cable is 11, 000 
yards, and the steam js drawn from the boilers of No. 7 Pit belong- 
ing to the Fife Coal Company. There are 200 lamp pillare, and each 
carries two incandescent lights of 8 or 16 C . The cost of the 
iustallation will be from £1,800 to £2,000. 


Darlington.—The L. G. B. has granted the Corporation 
the necessary powers to borrow £12,250 for electric lighting pur- 
poses. | 


Ealing.—The report of Mr. B. J. Jenkinson, who was 
employed by the D.C. to test the comparative resulte of mechanic- 
ally stoked and hand-fired boilers, states that the results show a 
saving of 25d. per unit of electricity generated in the cost of fuel, 
in favour of boilers fitted with mechanical stokers, on the old coal 
contract, and under the new coal contract slightly less eaving. 


Exeter.— The City Council on Wednesday last week 
debated for the third time the question of the equipment of the 
new electricity generating station. The discussion had narrowed 
itself down to consideration of the rival merits of reciprocating and 
turbine engines. Councillor Challice moved, as an amendment to 
the Committee's report (which recommended the acceptance of the 
British Westinghouse Company's tender), that, in accordance with 
the advice of Mr. Hammond, the specifications be re-drafted, and 
that new tenders be invited. During the discussion the town clerk 
read a letter from the British Westinghouse Company concerning a 
suggestion that they should incorporate in their tender the tenders 
of other firms (as sub-tenderers) for some sections of the work. Such 
a proceeding, the company wrote, would lay them open to severe 
and just criticism in the engineering world. Councillor Rowe 
thought it commercially immoral to ask for fresh tenders now that 
each of the tenderers knew the figures already quoted by the others. 
The amendment was lost by $3 to 14, and the Committee’s report 
recommending the acceptance of tbe British Westinghouse Com- 
pany’s tender was adopted. The following rider was added to the 
report: That the tender be accepted subject to the draft contract 
being submitted to an expert to be appointed by the Committee, 
who shall incorporate into such draft contract such additions or 
alterations as he may deem advisable for the protection of the 
Council in order to secure a complete equipment of the station ; and 
further, that the plant be testcd at the works at the expense of the 
contractor, and a second time at the expense of the Council at the 
expiration of 12 months.” The Committee were instructed to 
prepare an application to the L.G.B. for sanction to borrow a eum 
not exceeding £65,000 for the works, divided as follows :—Plant, 
£30,000: buildings, £14,000; mains, £16,000; surveyors fees, 
£500; land, £2,800 ; foundations and railway siding, £1,700. 


Guildford.—In reply to the T.C., the Electricity Supply 
Company have expressed their willingness to sell their under- 
taking to the Council in connection with the latter’s new scheme 
for a dust destructor. 


Hertford,—The town is now provided with electric light. 
on terms which are said to be more favourable than those in Hackney 
and Islington, where the works are owned by the Borough Councils. 
In switching on the light on Monday last week, the Mayor of Hert- 
ford paid a high tribute to the promptness and thoroughness with 
which the North Metropolitan Electric Power Distribution Com- 
pany had carried out the work, and said that the Corporation were 
delighted that they had transferred the provisional order to the 
North Metropolitan Company, which had spared neither time nor 
money in trying to do everything possible to make the undertaking 
a credit to the town. He found St. Albans was going to contract 
with the same company for electric lighting. 


Holyhead.—A meeting of ratepayers has sanctioned the 


proposal of the U.D.C. to obtain a provisional order for lighting the 
town and locality by electricity. 


Hornsey.—The D.C. on Monday decided to advertise 
for an electrical engineer as clerk of works at a commencing galary 
of £250 a year, rising to £300 on the appointment being made 
permanent; and that the price to be charged for private lighting 
be 6d. a unit for the first 100 hours in each quarter, and 3d. after- 
wards, and 24d. for power. An agreement was sealed with the 


National Electric Free Wiring Company to wire houses and supply 
fittings to consumers. 


Jarrow-on-Tyne,—The Durham County Electrical 
Power Distribution Company has been empowered to light tbe 
borough of Jarrow-on-Tyne with electricity, and has entrusted the 
work of construction to Messrs. Callender & Co., who have just made 
& practical commencement. 


Leigh.—The B. of T. has granted the D.C. another year 
in which to take up its prov. order. 


Leyland.— The U.D.C. is to apply for a prov. electric 
lighting order. 


Limerick,—The lowest tender for the supply of electric 
plant for the proposed installation in the city was sent in by Mr. 
Patrick Dillon, Thomond Gate, the amount for the entire wor 
being £16,289. Other tenders from both sides of the Channel 
ranged from £16,513 to £19,265. The Corporation decided to refer 
all the tenders to Mr. Enright for his opinion. 


London.—SrkexEy.— The Borough Council is about to 
take proceedings against the Charing Cross and Strand Electric 
Lighting Company for undue delay and for the loss occasioned to the 
frontagers in Mile End Road by opening the street. 

BERMONDSEY.—The Borough Council bas resolved to provide 
£1,000 for wiring consumers’ premises. 

Sr. Pancras.—As it is now too late to obtain compulsory power 
for the purchase of the Harmood Street aite for electricity works, 
the Borough Council has resolved, on the advice of Mr. Baynes, the 
borough electrical engineer, to carry out extensions at the Kings 
Road works up to 2,200 H.P., at a cost of about £35,000. 
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Lowestoft.— The Town Clerk has been directed to apply 
to the L.G.B. for sanction to the borrowing by the Council of £5,743 
for electricity extensions. 


Manchester,—The fog last week caused a record con- 
sumption of electricity in the city. On Wednesday 61,430 
units were supplied from Dickenson Street and 14,190 from 
Bloom Street. The maximum load was 8,100 KW., against a 
previous record of 6,750 Kw. last year. There were sent out from 
Dickenson Street on Tuesday €0,220 units, and from Bloom Street 
7,400 units. On Monday the consumption was 56,460 units from 
Dickenson Street, and 3,213 units from Bloom Btreet. The pre- 
vious record consumption was 48,000 units on the occasion of the 
heavy fog in the first week of November last year. The new 
generator at Bloom Street had only been at work for afew days, and 
is being used exclusively for new consumers, who are now being 
coupled up as quickly as possible. 

Margam.—At the next meeting of the D.C. a motion 
will be brought forward for the establishment of an electric lighting 
station for the Port Talbot district, and also of an electric tram 
system between Taibach and Aberavon. On Monday a resolution 
was passed to proceed with the application to the L.G.B. to borrow 
£7,000 for electric lighting. The question of constructing an elec- 
tric tramway from Taibach to Aberavon was left over. 


Newport (Mon.).—After hearing a report by Mr. Parshall, 
their consulting engineer, upon the present state of the various 
contracts in connection with the generating station at Newport, the 
Newport County Council have instructed their town clerk to write 
to Messrs. Hitchin & Son, contractors for the travelling crane—who 
were stated to have not yet submitted proper drawings in spite of 
repeated requests—to the effect that if any loss is caused to the 
Newport County Council by delay in the completion of their 
contract a claim for damages will certainly be made against them. 
It was also resolved to repeat a former and similar warning to 
Mesars. Morgan & Co., who, Mr. Parshall stated, have not up to the 
present carried out their work in connection with the foundations 
sufficiently rapidly to ensure completion in contract time (December 
28th prox.) It is still possible for them to complete in 
time by increasing the number of men employed and pro- 
viding an adequate supply of materials. The electrical 
engineer has been instructed to make a return as to the 
amount of overtime, and the time worked on Sundays, at the elec- 
rd works of the Council during the 12 months to September 

Uth last. 


Norwich.—The committee of the T.C. to whom Was 
delegated the duty of negotiating with the local electricity company 
for the purchase of its undertaking, has resolved to recommend the 
Corporation to pay £214,000. This outlay will give the share- 
holders £19 for each £10 share, and the directors will receive com- 
pensation to the amount of £5,000; the Corporation will also 
provide £2,000 for back dividends. ö 


Penarth.— The electric lighting system has been com- 
pleted, and the plant and mains have been approved by the 
B. of T. At the power station there are two of the Brush Company's 
50-K w. direct driven dynamos, with Universal engines. It is a con- 
tinuous current system, with a voltage of 230. 


Portsmouth.—4A L. G. B. inspector held an inquiry on 
the 7th inst. into an application by the T.C. to borrow £23,000 for 
electric lightin purposes. The amount was to provide for expendi- 
ture that would bave to be met within the next three years. 
Evidence was given by Mr. E. Price, engineer of the electric 
lighting works. There was no opposition. 


Provisional Orders.— The following applications for 
Provisional electric lighting orders are listed in the London ''aiette ; 
—Edmonton U.D.C.; Frinton-on-Sea and District E.L. and Power 
Company, 6, Old Jewry, E. C.; Thornaby-on-Tees Corporation; 
Woolwich Borough Council; Stoke N ewington Borough Council. 


Rangoon.—Some time ago the Government of India 


appointed a Committee to report on the question of lighti 
] T ng the 
city of Rangoon with electricity. The Committee now e 


securing, and British contractors must be early in the field with 


plans and estimates, Th "i 
the Goktiek Bridge incident. should be no chance of a repetition of 


he Tramways (! mmi 
J8 Committee of UT 
de asd the Lighting Committee, in 19 55 E 


; to see if the 
ce the price of energy supplied to the ur 


The present price charged is 2d. per unit, and the Tramways Com- 
mittes 5 to other towns where the charge is from lid. to qd. 
The Lighting Committee urges that energy cannot be supplied at 
any such price on a profitable basis, and has declined to modify its 
terms pending certain inquiries as to the price charged at other 
places. 


Sheffield.—The Electric Light Committce is seeking 
power to include the following provision in any Bill to be promoted 
by the Corporation, viz. :—“ Notwithstanding anything contained 
in the Electric Lighting Acts, 1882 and 1888, a person shall not 
be entitled to demand from the Corporation a supply of electrical 
energy to premises having a separate supply, unless such person 
shall have previously agreed to pay to the Corporation such mini- 
mum annual sum as will give to the Corporation a reasonable return 
on the capital expenditure and other standing charges incurred by 
the Corporation to meet the possible maximum demand of such 
person." This is similar to the clause adopted by the Liverpool 
Corporation. 

The Finance Committee has considered the proposal of the 
Electric Light Committee to raise £500,000 for future extensions of 
the department. The City Council has already authorised applica- 
tion to the L.G.B. for sanction to the loan, but directed that the 
application be not proceeded with until the matter had been befor 
the Consultative Committee. Mr. Fedden in his report said that if 
all the plant provided for in the estimated expenditure is installed 
within the time stated, there will be a plant capacity of 5,000 Kw. 
to 6,000 Kw., with stand-by plant of 3,000 kw. After considerable 
discussion the Consultative Committee approved of the proposed 


expenditure. 
Next Tuesday Mr. A. A. G. Malet, inspector under the L.G.B., 


will hold an inquiry into the City Couucil's application to borrow 


£500,000. 


Lye.—The governing body has made very good terms 
for electric lighting with the Midland Electric Corporation for 
Power Distribution, Limited. The work is to be commenced at 
once. 


Walker.—During the session of 1899 the Walker and 
Wallsend Union Gas Company introduced a Bill into Parliament to 
empower them to supply electrical energy in their gas area, which 
consisted of Walker, two other urban districts, and one rural dis- 
trict. The Walker Council did not approve the Bill so far as their 
district was concerned, and applied for a provisional order, which 
was granted. The Council entered into an agreement with the 
Newcastle-on-Tyne Electric Supply Company to execute the neces- 
sary works, and to take upon themselves during 10 years the whole 
of the duties, obligations, and liabilities for the supply of electric 
energy within the Council's district. ‘These works were being pro- 
ceeded with as quickly as possible, but although Walker was struck 
out of the gas company’s Bill, the gas company had laid two sets of 
mains in the district, introducing into Walker energy from the 
adjoining neighbourhood. The Walker Council, therefore, has 
taken steps to obtain an injunction to prevent the gas company 
from sending the supply of energy outside their electrical area into 
the Walker district. 


Westminster.—The Westminster Electric Supply Cor- 
poration, Limited, gives notice that from the end of the present 
year the rate of charge for electric energy for power purposes will 
be reduced to half the lighting 1ate, and will be as follows:—For 
the first 4,000 units used in each year 3d. per unit; for all units in 
excess of 4,000, 2d. per unit. These rates are subject to a discount 
of 8 per cent. 


Weybridge.—The Urban Electric Supply Company, to 
which Edmundson's Electricity Corporation have transferred their 
prov. order, have commenced to erect works at Weybridge. The 
initial installation will provide for 10,000 8-c.p. lamps, but pro- 
vision is made to meet a possible demand for 80,000 lamps. It is 
expected to commence supplying current by Laster, 1902, all the 
plant being well advanced, although possession of the site was not 
obtained till the Ist. inst. The charges will be on the maximum 
demand System, at 7d. and 4d. per unit. Mr. W. H. Watts, who 
has been in charge of important stations controlled by Edmund- 
son's, has been appointed resident engineer. A scheme is being 
prepared by which small householders can rent lamps and fittings 
at 18. 6d. per lamp per annum. . 


Tork. —The E. L. Committee recommends that tle 


salary of Mr. A. J. Beckett, mains superi ; 
from £110 t» £130 per annum. perintendent, be increased 


Slough.—The U. D. O. has resolved to ar | 
k A e e e. a ] h 
order for the district of Slough and the parish of py dur à prov. 
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ELECTRIC TRACTION NOTES. 
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opposite schools and places of worship with wooden blocks, as shes 
would be dangerous to vehicular traffic. Several members pointe 

out the danger to horse traffic by the wooden paving becoming 
slippery in wet weather. It was decided to release the company 


from that part of the undertaking. 


Barnsley.—The B. E. T. Company has informed the 
T. C. that the tramways are in hand, and will be opened for public 
traffic in August, 1902. 

Birkdale.— The work of reconstructing the Birkdale 


tramway for electric traction has begun. 


Brighton.—The B. of T. inspected three sections of the 
electric tram system last week. 


Cheltenham,—The Tramways Committee reports having 
made satisfactory arrangements for the working of the present 
electric tram system, and for its extension to Chorlton Kings. 


Cheriton.—The D.C. is considering its position in regard 
to its electric lighting and tramways provisional orders, and how to 
deal with them. l , 

Clacton.—There is a project on foot for an electrical 
light railway from Clacton to St. Osyth. 


Crossbank.—The Council has approached the Lees D.C. 
withaview to making joint application for atramway provisional order 
for these districts, but Lees Council have told the Crossbank people 
that they were committed to Oldham, and that if they joined with 
Crossbank it would mean losing 12 months, and also increased ex- 
penditure, as Lees has gone through all the preliminaries for the 


obtaining of the necessary order to allow Oldham to run trams in . 


its district. 


Dudley.—Dudley T.C. may join bands with Rowley 
Regis D.C. in applying for a prov. order for a light railway from 
Dudley to Blackheath. f 


Dublin.—The adjourned meeting of the promoters of the 
proposed Dublfh to Navan electric tramway was held in Dublin on 
Thursday last week. Mr. Nevins made astatement as to the feasi- 
bility and cost of the scheme. He expressed his willingness to arrange 
for building the line if he could get a guarantee for £100,000. Mr. 
Nevins estimated the cost of building the line at £160,000, but Mr. 
Frazer, C E., said the cost of building and electrical equipment 
would be £250,000. It is proposed to have 12 passenger cars, 40 
freight cars, and four heavy motor-cars of 800 H. v. Mr. Nevins also 
said tbat he could promise the line from 10,000 to 20,000 tons of 
{rade himself in the year. He intended starting an industry in 
Navan. No definite decision has yet been com to on the proposed 
scheme. 


Epsom.—The U.D.C. having considered various reports 
on tramway proposals, have resolved —(1) That as there are no 
schemes for tramways officially before the Council, it is considered 
premature to go into the question for the present; and (2) that 
Bhould any scheme come before the Council, it will be prepared (if 
possible in conjunction with the Surrey County Council) to oppose 
such scheme with a view to obtaining proper safeguards for the 
protec ion of the interests of the Council «nd the residcnt 
population. 


Exeter.— The City Council has been informed by Messrs. 
Tahourdins and Hitchcock, of Westminster, that they had been 
instructed by the Electric Tramways Construction and Main- 
tenance Co., Ltd., to apply to Parliament for powers to construct 
new tramways within the City of Exeter and to certain places 
beyond the city boundary. The communication was referred to the 
Tramways Committee to bring up an early report. $5 


Farnham.— The U.D.C. last week had a preliminary 
discussion on the proposal to connect Farnbam and Haslemere by a 
light electric railway vid Shattermill, Hindhead, Grayshott, and 
Headley. It was resolved to inform Mr. Clifton Robinson of the 
various favourable expressions of individual councillors. 


Germany.—Newspaper correspondents are referring to 
the success of the high speed electric railway experiments in 
Germany. One correspondent says that the speed attained has 
been 160:2 kilometres, or rather less than 100 miles an hour, and 
another states it as 105 miles an hour. " 


Heanor.—The D.C. bas received letters with reference 
to a proposal to apply to the Commissioners for powers to construct 
a light railway from Derby to Nottingham, through Long Eaton ; 
also from Long Eaton to Alfreton, thus connecting Stapleford, 
Ilkeston, Heanor, Codnor, Ripley, and Alfreton, and back through 
Ripley and Eastwood to Nottingham, the lines to be laid on the 
roads. The Council was not clear wbether the letters referred to 


the sume or different schemes, so the clerk is to make further 
inquiries. 


. Heywood.—Last Saturday the T.C. decided to apply to 
the B. of T. for a prov. order under the Tramways Act, to enable 
the Corporation to acquire the local steam tramway, and to convert 
the system into one of electricity. The powers of the present tram- 
ways company will expire in 1903. | 


Isle of Man.—An offer to purchase the whole of the 


undertaking of the Isle of Man Tramway and Electric Power Com- 
pany, Limited, in liquidation, in the event of the Tynwald Court 
refusing to sanction the purchase of the horse and cable sections 
bas been received by the liquidator. An offer for the electric 
portion of the undertaking alone has glso been received. 
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Melbourne.—A committee appointed by the Legislative 
Council wassitting last month to take evidence on the subject of electric 
traction. Mr. Arnot, the Melbourne city electrical engineer, advised 
the overhead trolley, and that the St. Kilda and Port Melbourne 
sections should be the first to be equipped. : 

Mr. Rennick has estimated that the conversion of the suburban 
railway lines to electric traction would cost £2,500,000. 


Merton.—The Parochial Council have ordered their clerk 
to draw up a report on the subject of local tramways, although, so 
far, none of the compauies with tramway proposals affecting the 
district have made any official communication. 


Middlesex.— From the printed minutes of the Middlesex 
County Council, it appears that, sundry important points affecting 
tramways have been discussed in camera, including the passing of 
estimates for the proposed light railways: No. 2, for £313,363, and 
No. 3, for £636,890. The Council has agreed with sundry U.D.C's. 
affected to widen certain roads; points of difference to be settled 
by the Board of Trade. 


Mitcham.— The U. D. C. is considering the proposals of 
the County of Surrey Electrical Power Distribution Company to 
supply current for working tramways under the Council's recently 
sanctioned light railway order. It is proposed to supplyithe current 
from the company’s works at Wallington. 


Newbiggin.—The Northern Counties Electrical Supply 


Company has applied to the D.C. for provisional sanction to lay 
down a tramway system. 


Paris,—The Paris correspondent of the Financial Times 
says that not a week passes but in some way or another the affairs 
of the Compagnie Générale de Traction are thrust upon the notice 
of the public. The latest story afloat is to the effect that the famous 
Mr. Rockefeller has arrived in Paris to “save” the company. The 
rumour of the moment is that Mr. Rockefeller has laid down asa 
condition for his financial assistance that the whole of the subsidiary 
concerns shall be handed over to an American syndicate, which 
undertakes to very considerably reduce the cost of working the 
East Parisian, North-Western and other Parisian and provincial 
electric tramcar lines. It is also to entirely reconstruct the Traction 
Company and provide a Board of Management in which the 
American element would predominate, Mr. Rockefeller, of course, 
being the controlling spirit. 


Rhondda Valley.—Last week, at the Boardof Trade, Mr., 
now Sir, F. J. S. Hopwood, Permanent Secretary, had before him an 
application by the British Electric Traction Company, under the 
Light Railways Act, 1896, for an order contirming the decision of 
the Light Railways Commissioners in favour of a proposed scheme 
for a tramway in Glamorganshire from Ton-y-pandy t» Porth. Mr. 
Sydney Morse, solicitor, appeared for the promoters ; Mr. Balfour 
Browne, K.C., and Mr. Rhys Williams opposed on behalf of the 
Rhondda Urban District Council; and Mr. J. D. Fitzgerald, K.C., 
opposed for the Taff Vale Railway Company. The Times account 
of the proceedings says that a long argument took place upon the 
opposition of Mr. Balfour Browne to the preamble. He contended 
that the Light Railway Commissioners bad fallen into a serious m18- 
take, and had misinterpreted the opposition of the Council from 
beginning to end.. He understood that the idea of an appeal to the 
Board of Trade was that, if there had been a miscarriage by inad- 
vertence or by mistake, they would be able to remedy thai 
mistake. The Council itself intended to go to Parliament with 
a Bil to make tramways, and at the present time the 
streets were placarded with notices of such a Bill. The 
promoters were simply ‘jumping the claim” of the Council, 
and taking from them the most important bit of road in the 
district. Mr. Morse remarked that .time after time the compan) 
had had their schemes taken from them and their brains had 1 0 
picked for years. Mr. Fitzgerald, who also opposed the preamble, 
intimated that if this scheme were rejected and if the local autho- 
rities came forward with a more extensive scheme next year, the 
Taff Vale Railway Company would oppose it in Parliament E 
vigorously as they did this scheme. Witnesses were called we 
port of and against the application, and the proceedings lasted the 
Mr. Hopwood, at the conclusion of the arguments, a 
he would consider them carefully and the advice to be given to 1 
Fortunately, or unfortunately, they were 8 
from considering a question of this kind purely from the po 
view of the public interest. They could not consider the os 
merely from the point of view as to whether the light railway Here d 
be of public benefit. The Board of Trade had to decide it fe a 
by the restrictions which had been deliberately put un 9h i 
under Section 9, Sub-section 3, of the Light Railways Act, 18 da that 
it was with that restriction before them and in their min E 5 
they would have to consider the arguments which had been rep 
sented to them on both sides. 


St. Helens. The Prescot and St. Helens sections of 
the St. Helens tramways wore opened for traffic on Monday. 5 
Windle and Parr sections have been connected, and there hi Eom 
a continuous run from St. Helens to Derbyshire Hill, an 
Denton’s Green to St. Helens J unction. 


J Wimbledon.— Out of an estimated total of 3 
payers in North Wimbledon affected by the tramway prep ductios. 
less than 1,160 have signed a petition against their 5 

Every resident around Wimbledon Common 18 against 5 ve been 
On the contrary, in South Wimbledon, public meetings ha 


held urging the U.D.C. to provide a tramway system. 
(Continued on page 807.) 
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THE POWER PLANT OF THE SILVERTOWN 
INDIA-RUBBER WORKS. 


Ir is now a considerable number of years since electricity 
for power and lighting purposes was first introduced into the 
Silvertown works of the India-Rubber, Gutta-Percha and 
Telegraph Works Company. The first start was made in 
1877, when a small 
“A” Gramme was 
put down to drive a 
mortar mill during 
the progrese of the 
construction of some 
of the buildings. 

This motor re- 
ceived current from 
a dynamo of the 
same size, and at 
this time there were 
also several similar 
dynamos in use for 
lighting arc lamps 
in the factory. 

In 1881 the plant 
was extended by the 
addition of other 
machinery for arc 
lamp lighting, the 
total H.P. at that 
time amounting to 
about: 40. A year 
later, to meet the in- 


creased demand for light in the factory, two semi-portable 
engines, each of 140 1.H.P., were put down, and these drove, 
through countershafting, 14 dynamos of the flat ring type, 
supplying current to arc lamps. 

When further extensions were required two more engines, 
each of 200 r.H.P., were installed. These engines were of 
the open vertical type, running at about 100 revolutions per 
minute, and drove 
by ropes on to line 
shafting, from 
which a number of 
dynamos were 
driven, the largest 
having a capacity 
of about 500 16-c.P. 
lamps. 

As time went on 
this addition to the 
plant was found 
insufficient to cope 
with the increased 
demand for current, 
and two 200-H.P. 
Chandler compound 
engines running at 
340 revolutions per 
minute were put 
down, each coupled 
direct to a Silver- 
town single horse- 

shoe under type 
dynamo, supplying 
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current at 210 volts. A great deal of the arc lighting 


having in the meantime been replaced by incandescent lamps, 
the small machines, drivea by the vertical engines 


LTO Hei 


FEEDER PANELS. 


before mentioned, were taken out, and multipolar dynamos, 
giving 600 amperes at 210 volts, were put down, one being 
driven by ropes from each of these vertical engines, We give a 
view of these in the old engine room, which also shows two 
six-pole traction generators undergoing their full-load tests. 
Up to this time there were but very few motors in use in 


View or BortER HOUSE. 


/ 
the factory, and those were of small size; but as the demand 
for motor driving increased, it was found that a large ex- 
tension of the generating plant would be necessary. As 
there was no space for further extensions on the site of the 


_sriginal generating plant, a site on the river side of the 


factory was taken, and new buildings were erected, consisting 
of a boiler house 130 ft. long, 54 ft. 6 in. wide 
and 20 ft. high, with a flat roof, designed for carrying 
condensers ; an engine house 103 ft. long x 35 ft. 6 in. 
wide and 25 ft. high, fitted with a 15-ton travelling crane ; 
and between the boiler and engine house a pipe alley 130 ft. 
x 9 ft. wide and 22 ft. high, in which are placed the main 


Elec tev å 
150-H. p. Motor DRIVING GRINDER. 


steam pipes, with all the steam valves, steam separators, &c. 
There is also sufficient space in this pipe alley to instal air 
pumps and circulating pumps for the condensing plant, when 
this is added. 

The boiler house and pipe alley are not yet finished ; 
but works are now in progress which will complete the 
boiler house to the projected length of 130 ft., and will 
also complete the original design, which provides for a 
chimney stack at each end of the boiler house, At the 


Y 


— — 
PIPE ALLEY, 


present time one chimney 120 ft. high x 6 ft. inside diameter 
at the top is in use at one end of the building, whilst 
at the other end a chimney 140 ft. high x 8 ft. 4 in. 
inside diameter at the top is in course of construction, this 
shaft being made larger than the first so as to allow of 
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an extension of six more boilers than the boiler house as at 


present projected will contain, in case such extension is found 
necessary. A space exists in which such a boiler house can 
be erected, and is 
well situated for 
leading the flues 
direct into the 
larger chimney stack 
mentioned above. 

Outside the build- 
ing is a Wright 
water softener, in 
which the feed 
water, which is 
taken from the 
mains, is softened 
by the lime and 
caustic soda process. 
The softened water 
is stored in an 
iron tank of 50,000 
gallons capacity on 
the top of the 
boiler house. The 
feed pumps are 
Cameron's quad- 
ruple-acting piston 
pumps, each capable 
of delivering 7,000 
gallons per hour, 
and the feed water 
from these pumps can be passed either direct to the 
boilers, or through a Simoon water heater and Green’s 
economiser of 240 pipes, fitted with automatic motor- 
driven scrapers. 

When the present boiler house is completed, there will be 
10 Lancashire boilers, each 30 ft. long x 8 ft. diameter, 
fitted with coking stokers, and working at a pressure of 160 


MoroR-DRIVEN RADIAL DRILL. 


on, connects the boilers with the engines. All necessary 
stop valves are arranged in the pipe alley, so that any engine 
or any boiler can be cut off independently of the others. 
Hopkinson valves 
are used. 

In the engine 
room are erected 
four steam dynamos, 
each consisting of a 
three-crank tandem 
compound Belliss 
engine of 500 J. H. P., 
direct coupled to a 
Silvertown four- 
pole shunt wound 
dynamo giving an 
output of 1,500 
amperes at 210 
volts, when running 
at a speed of 350 
revolutions per 
minute. The arma- 
tures are of the 
smooth - core drum 
type, with carbon 
brushes. The yoke 
is divided into four 
parts, and the poles 
are bolted on, a 
special keying device 
being used to hold 
them in exactly the right position... The switchboard 
consists of a series of slate panels, one for each 
generator, and each panel carries a main hand switch, 
a minimum automatic cut-out, an ampere-meter and 
fuses for the generator circuit, together with a regulating 
switch for the adjustable resistance in the shunt 
circuit of the dynamos. Behind this switchboard for the 


Orb Enerns Room AND TESTING BED. 


lbs. per aq. in., but at present only six of these are installed 
and in use, with Vicars and Meldrum stokers. A duplicate 
set of steam pipes of wrought-steel, with flanges welded 


generators are the feeder panels, on which are arranged the 
bus bars and fuses for the feeders which serve the 
various parts of the factory. A Hookham meter is provided 
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, SILVERTOWN: MOTOR-DRIVEN PLANER. 


for each dynamo, and is fixed over the feeder panels. Two 
large station voltmeters of the Weston illuminated dial 
type, and an Elliott recording voltmeter, are mounted in a 
prominent position. 

The main cables 
are of the concen- 
tric type, insulated 
with vulcanised 
india - rubber and 
armoured, and they 
are laid direct in 
the ground. The 
feeders are con- 
nected in suitable 
underground junc- 
tion boxes to ring 
mains, also consist- 
.ing of concentric 
cables laid as above, 
which traverse the 
principal roads and 


lamps. Most of the current is supplied 
from the new generating station; but 
the smaller stations still exist, and are 
used whenever necessary. A 24-hours’ 
gervice ia maintained from Monday morn- 
ing until Saturday afternoon, as at least 
oue of the departments of the factorv is 
generally working a night shift. 
The great interest of this installation, 
which, although for one factory only, is 
as large as is often provided for a town 
of 50,000 inhabitants, lies in the diversity 
of the uses to which the motors are 
put, each application having formed 
the object of a special study, and no doubt 
this experience will largely assist the 
Silvertown Company in the manu- 
facture and supply of motors and gear 
for other factories in which they may be 
engaged to instal their machinery. All 
the dynan.os and motors are of their own 
design and manufacture, and the illustra- 
tions which accompany this article show 
examples of the most prominent types. 
In addition to the generating plant, 


already described, we give illustrations of one or two motor- 
driven plants of which we were able to obtain photographs. 
One, on page 804, represents a rubber grinding machine 


driven through 
worm gearing by a 
four - pole slotted 
core motor, capable 
of developing 150 
B. H.P. when running 
at a speed of 300 
revolutions per 
minute. The figure 
on this page repre- 
sents a planing ma- 
chine with table 
19 ft. x 5 ft., and 
four tool boxes each 
carrying two tools, 
suitablefor machin- 
ing heavy magnet 
forgings, &c., driven 


alley ways in the EMERGENCY BRAKE: APPLIED TO BRILL MAXIMUM Traction TRUCE. by a single horse- 


factory, and from 

which branches are taken to distributing 
boards fixed at convenient places inside 
the buildings. From these distributing 
boards separate circuits are run, some 
for motors and some for lighting, as it 
is found that so long as the lighting 
and motor circuits are kept separate 
after leaving the ring mains, no trouble 
is caused through fluctuations of the 
lighting by the frequent stopping and 
starting of the motors. 

The number of motors at present in- 
stalled is 83, ranging from small motors 
of 1 m.P. up to motors of 150 H. P. each. 
They are used for driving machinery 
for the following purposes, viz. :— 

India-rubber washing, grinding, mix- 
ing, warming, and callendering ; ebonite 
buffing, glazing, and polishing ; cable 
stranding and winding machines ; hydraulic 
and lead presses; air, oil, hydraulic, 
and feed pumps; fans and sewing 
machines; lathes, planing, drilling, and 
sawing machines; carbon crushing and 
sieving ; refrigerating machines, masti- 
cators, conveyors, economiser - scrapers, 
capstans, cranes, and various other small 
machinery. 


shoe under - type 
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The power required by all these EMERGENCY BRAKE : SINGLE Truck CAR EQUIPPED WITH BRAKE. 


motors, if working simultaneously at 

fall load, would be about 2,000 k. H.P., whilst the lighting 
of the various shops requires current for 50 arc lamps, 
and the equivalent of about 14,000 8-c.p. incandescent 


motor. The table has a maximum stroke of 17 ft., effected by 
means of a large leading screw, which is driven by open an 
crossed belts. Another view shows a drilling and tapping 


em 1 


vol. 40. No. 1,251, Novamnze 15, 1901.] THE ELECTRICAL REVIEW. 807 


machine capable of tapping a 14 in. hole in mild steel, driven 
through gearing by a small four-pole semi- enclosed motor, 
running at about 500 revolutions per minute. 


— —— 


A NEW EMERGENCY BRAKE FOR ELEC- 
TRIC CARS. 


ENGINEERS in charge of the construction of electric tramways 
havelately had to pay great attention to the brake question. 
The large number of accidents due to want of sufficient 
brake power has caused the Board of Trade to take a very 
decided stand, with the result that they have refused to 
sanction the opening of some lines until more effective brakes 
are employed. 

A number of fatal acoidents have been caused by runaway 
cars on gradients of a more or less severe character; but by 
far the greater number of accidents have occurred on per- 
fectly level roads, through passengers or vehicles attempting 
to cross in front of the cars. A wheel brake in an emer- 
gency of this kind has been found quite insufficient. The 
greater speed and weight of electrically-propelled cars 
demands a brake which can be capable of instantaneous 
application, requiring as little physical exertion as possible 
from the driver, so that his attention is not distracted from 
his other duties. 

A powerful brake instantaneously applied to the wheels 
simply causes them to skid, not only allowing a runaway car 
to continue its course down a hill, but also damaging the 
car by producing flats on the tread of the wheels. It is 
therefore obvious that an emergency brake, to avoid such 
mishaps, must act on the track itself, and be entirely inde- 
pendent of the brake on the wheels. 

We give below a description of a brake designed by 
Messrs. Hewitt & Rhodes, consulting electrical tramway 
engineers, of Manchester, which has proved to be most 
effective as an emergency brake. The brake acts directly on 


the rails, and is worked by means of air pressure, procured 


from a compressor driven from one of the axles of the car. 
The accompanying sectional drawing shows clearly the 
construction of the brake. An air cylinder, 4, is carried on 
a bracket, b, attached to the truck. The piston, B, of the 
cylinder, is connected by a swinging rod, c, to two levers, 
E, E“, which have their fulerums on the bracket at e and e“. 
The levers carry the slipper shoe, H. on which is fixed a 
brake block of oak or beech, which can easily be renewed. 
Each brake is complete in itself, and can be fixed to any type of 


SECTION OF EMERGENCY BRAKE. 


truck. Our illustrations on the previous page show it fixed toa 
Brill maximum traction truck and to single truck. To each 
tramcar four brakes are fitted, whether bogie trucks or single 
trucks are used. On the single trucks better braking is 
obtained by using four brakes, as the designers found that 
in going down inclines, when they used two brakes only, a 


large proportion of the weight of the car was taken by the 
front wheels, instead of by the front brakes when four are 
used. 

. The brakes are applied by means of a handle placed near 
the hand brake, and above it is a pressure gauge indi- 
cating the pressure available for use. A very small effort is 
necessary to operate the handle. 

In this brake the air in the cylinder makes an elastic 
cushion between the rail and the truck, thus avoiding tbe 
violent jolting usually associated with the sudden applica- 
tion of brakes, and the wear and tear on the car caused by 


a purely mechanical brake is greatly diminished, while in 


addition increased safety and comfort are ensured to the 
passengers. 

This brake has already been fitted on the cars of the 
Oldham and Stockport Corporations, and is being adopted 
on other electric tramlines. 

Before the brakes were adopted by the Stockport Cor- 
poration, an accident occurred through a car running away 
on a long steep gradient of that town, although all the 
brakes on the car were fully applied. A trial has since been 
made with one of the cars fitted with Messrs, Hewitt and 
Rhodes's pneumatic slipper brakes on the same hill, the test 
being made as severe as possible. The car was allowed to 
attain a speed of about 20 miles an hour before applying 
the brake, in order to reproduce the conditions of a runaway 
car. On sudden application of these brakes alone the car 
was brought to a standstill in a distance of approximately 
two lengths of the car. 

The sole licensees for this brake are Messrs. Estler Bros., 
London. 


ELECTRIC TRACTION NOTES. 


(Continued from page 802.) 


Nelby.— Landowners have been considering the feasibility 
of a light railway to serve the district between Selby and Goole, 
and to provide accommodation for the Marshland district. 


Saltord.—The formal opening of the Corporation electric 
tramways will take place on the 20th inst., it having been arranged 
that the ceremony should signalise the completion of the Pendleton 
route. 


Smethwick.—An agreement between the Corporation 
and the B.E.T. Co. for the working of the tramways within the 
borough has been signed. 


Tramway Schemes,—It is stated that Mr. T. Nevins 
is taking over the Electric Tramway Construction and Maintenance 
Company, Limited, and its tramway schemes. 


Underground Railways.—Among other underground 
lines in contemplation, says an evening paper, is one from Brompton 
to Piccadilly, making connection with the District Railway at 
Charing Cross, and a new line (by arrangement with the Great 
Northern Railway Co.) from Finsbury Park to the Strand. The 
latter will run from Finsbury Park through King's Cross to Holborn, 
then on to the Strand, and will join up with the District Railway 
at the Temple Station. The scheme will be brought before Parlia- 
ment in the next Session, and if it is granted the public will be 
able to travel direct from South Kensington to Finsbury Park. As 
to the Hampstead-Charing Cross liae, Mr. Yerkes says that work 
has not yet been begun on if, beyond the acquisition of station 
sites, because of the uncertainty at present existing as to the 
terminus at the Hampstead end. | 


Walsall.—On Saturday, at the meeting of the T. C., it 
was resolved that, providing the South Staffordshire Tramways 
(Lessee) Company, Limited, agree to take a supply of current from 
the Corporation works for working the whole of the Bloxwich 
section of the tramways, including the proposed extension to Bell 
Lane, until the expiration of their lease for three years, at a price 
to be settled by the Committee, the Council proceed at once to lay 
the necessary mains, and to construct the necessary work, at an esti- 
mated cost of £6,371 103, and that addjtional generating plant, 
including engine, boiler, dynamo, and condensing plant, be provided 
at the generating station, at a further estimated cost of £8,800, to 
meet the probable demand for current for tramway purposes at the 
end of 1902. It was also decided that, subject to satisfactory 
arrangements being made with the company for working the exten- 
sion of the tramways to Bell Lane, Bloxwich, for the remainder of 
the term of three years, from January 1st last, the Council proceed 
at once to construct and equip that portion of the line at an esti- 
mated cost of £6,000 ; and also to make such alterations and con- 
struct such new works as may be necessary for equipping the whole 
of the Bloxwich section of the tramways for taking a supply of 
current from the Corporation works at a further estimated cost of 


£3,140. 
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West Bromwich.—The borough surveyor and con- 
sulting engineer have now prepared the necessary plans and details 
for the reconstruction and electrical equipment of the tramways. 
The permanent way of the whole of the lines within the borough 
will be entirely relaid with new material, the rails will be of a 
heavier section than the existing ones, and special care will be 
taken as regards the construction of the joints. The lines from the 
Handsworth boundary to Carter's Green and from Carter's Green to 
Hill Top and to Great Bridge will be double throughout. Several 
alterations will be made as regards the lines of curbs in Great Bridge 
and Dudley Road in order to have double lines, and the overhead 
wires will be carried by centre poles placed every 40 yards apart, 
which can be used for street lighting. The Spon Lane and Brom- 
ford Lane lines will be as at present, single lines with passing 
places, and will be connected up to the main lines both at Dart- 
mouth Square and St. Michael's Street. The overhead wires will be 


supported by span wires, the poles being placed opposite each 
other on the footpaths. i 


TELEGRAPH AND TELEPHONE NOTES. 


Burnley Telephones.—A meeting of representatives of 
the authorities within the Burnley area has considered the subject 
of municipal telephones, and has agreed to call in an expert to 
furnish a report on the proposed scheme, the cost to be borne by 


the four boroughs represented at the meeting, namely, Burnley, 
Nelson, Colne and Todmorden. 


The Cause of a Cable Interruption. — A fault 
removed a few months ago from the Eastern Extension Telegraph 
Company's Sydney —Nelson section at as great a depth as 330 fathoms 
was found to contain a tooth firmly fixed in the core or interior 
portion of the cable containing the conductor, although it was pro- 
tected by the usual sheathing of thick iron wires and outer coverings. 
An expert examination of the tooth proved it to belong undoubtedly 
to a shark, the exact variety of which could not be identified. Five 


species are known to exist at a depth of 300 fathoms, and one as 
deep as 500 fathoms. 


Chatham Telephones.—The meeting of the representa- 
tives of Rochester, Gillingham, and Chatham on the subject of local 
municipal telephones, resolv :d that inquiries should be made as to 
the cost of establishing and working municipal telephones, with the 
object of ascertaining whether they could be obtained with 
advantage to the three districts. 


Combination in the Post Office.—On Monday last, 
November 11th, the Postmaster-General received a deputation from 
the Joint Committee of Postal and Telegraph Organisations for the 
purpose of discussing the present position of the rights of combina- 
tion among postal employés. Lord Londonderry was accompanied 
by Sir George Murray, and the deputation consisted of Mr. George 
Raby, chairman of the joint committee, and Mr. C. H. Garland, a 
member of the same body. Mr. Raby, in opening the case, said 
that Mr. Arnold Morley, when Postmaster-General, had said that 
postal employés enjoyed all the privileges enjoyed by Trades 
Unionists, the Duke of Norfolk had maie the same assertion, and 
Mr. Hanbury, when representing the Post Office in the House of 
Commons had declared that “the right of combination was 
absolute." Far from this being the true state of affairs, it might be 
said that combinations were not recognised but only tolerated in 
the Post Office. They were ilenied the cardinal principle of a free 
choice of delegates. Mr. Raby read letters from Mr. S. Woods, 
Parliamentary Secretary to the Trades Union Congress, Mr. W. C. 
Steadman, L. C. C., Mr. Thos. Burt, M. P., Mr. Fenwick, NM. P., and 
Mr. Sidney Webb, L. C. C., adversely criticising the restrictions 
placed on Postal Unions. He pleaded that in all collective 
questions the men should have their chosen representatives frecly 
an frankly recognised. They did not wish to interfere in indi- 
vidua! cases or in disciplinary questions. Mr. Garland followed in 
the same vein, and gave an account of an interview he had with 
M. Lavy, Chef de Cabinet to M. Millerand, the French Minister of 
Commerce, on November 5th last. According to M. Lavy, the 
recognition asked for in England was freely accorded in the French 
Post Office, and had been found to produce rest and efficiency among 
the men and considerable advantages to the Department itself. 
Lord Londonderry said he saw no prospect of departing from the 
position of his predecessors, but he would inquire into the repre- 
-entations which bad been made to him. The deputation then 
withdrew. The Joint Committee of Postal and Telegraph Organisa- 
tions represents over 40,C00 organised postal workers. 


Hull Telephones.—The Corporation has appointed Mr. 
A. R. Bennett to organise the new telephone department. Over 
1,200 subscribers’ names have been received in Hull. The estimated 
cost of the system is £42,000, and Mr. Bennett's remuneration will 
be 5 per cent. His engagement with Glasgow as general manager 
expires at the end of two years from the date of his appointment. 


Indian Telegraphs.—The Times abstracts the Indian 
Telegraph Administration Report for 1900--1, adding that special 
interest attaches thereto, since that was the jubilee year of the 
construction of the first telegraph line in the country, which ran 
along the Hugli from Calcutta to Diamond Harbour, and, with 
‘ranches, was 62 miles in length. In 1890—1 the mileage of lines 
had grown to 37,000, and of wires to 113,000. But, as in the case of 


1 


railways, the last decade of the nineteenth century saw an un- 
exampled rate of development, and on March 31st last there were 
over 55,000 miles of line and 182,000 of wire, the increases during 
the year being 2,146 and 11,130 respectively. The earnings in the 
12 months exceeded the previous record by Ns. 5, 70, O00, but the 
percentage of net revenue on tbe capital outlay, 6:22, was 1°18 less 
than in 1897—8, when the revenue from State messages was very 
great, owing to the military operations on the north-west frontiers. 
In 1899—1900 the inland private telegram traffic was abnormal, 
owing to the brisk trade in foodstuffs from comparatively 
prosperous to famine-stricken tracks; hence the increase in 
messages of this class in the year under review was less than 
1 per ‘cent., and there was a small decrease in value owing to 
the more extended use of the deferred“ class of telegrams, which 
are transmitted at half the price of “ ordinary,” and one-fourth the 
price of “urgent” messages. The latter class, which has pre- 
cedence in the order of transmission, was largely resorted to by the 
Government in connection with the despatch of an Indian con- 
tingent to China, and inland State telegrams show an increase of 
14:69 % in number and 38:28 per cent. in value. The disturbances in 
China also contributed materially to the increase of nearly 60,000 
in foreign private telegrams, those despatched from Europe to the 
Far East being transmitted vid Madras; other causes of develop- 
ment were the continuance of military operations in South Africa 
and the reduction of through rates between Europe and Australia. 
The total receipts from all sources were, in round figures, 115 lakhs 
of rupees, which amount exceeded the working expenses by 
44 lakhs, or £290,000. The Indian Press urges that some of the 
surplus should go towards meeting the charges connected with the 
reduction of the tariff to Europe, but intimate that this desirable 
reform has been blocked for the present by the action of the German 
and Russian Governments, through whose territories the wires pass 
for afew hundred miles. It is understood that the question is to be 
discussed at the forthcoming International Telegraph Conference to 
be held in London. The Allahabad Pioneer states that both the 
British and the Indian Governments are prepared to make some 
sacrifice in the matter, and adds: —“ This being so, the opposition 
of Russia and Germany ought not to be insurmountable, and we 
should get the half-crown tariff within the next 12 months.” 


Liverpool and Paris Telegrams.—The Liverpool 
Chamber of Commerce has been informed by the General Post 
Oftice “that a direct wire between Liverpool and Paris was 
established experimentally on the 1st ult., and that telegrams for 
all parts of France originating in Liverpool are being divided 
between the Liverpool— Paris and Liverpool— Havre direct wires, 
in accordance with the exigencies of the French inland service. The 
suggestion that telegrams for Switzerland originating in Liverpool 
should also be sent over the Liverpool— Paris wire shall receive 
consideration.“ 


Portsmouth Telephones.—Mr. F. H. Tulloch, M. I. C. E., 
L. G. B. inspector, held an inquiry on Thursday last week into an 
application from the Town Council to borrow £26,000 in connection 
with the proposed municipal telephone service. A petition signed by 
14,621 ratepayers having been presented against the scheme, the 
town clerk stated that a 25 years’ license bad been obtained from 
the Postmaster-General. The area would be the same as that of 
the National Telephone Company. The proposed charges would be 
£5 178. 6d. for an unlimited service; £3 6e., with a toll of Id. a 
call: and another of £2 10s., with a toll of 1d. a call.—Mr. Bennett, 
engineer to the Corporation, stated that he had been engaged in 
telephone work for 20 years, and held a similar position at Guernsey, 
Glasgow (where they had 2,000 subscribers), and Tunbridge Wells. 
lt was proposed to lay underground pipes through the principal 
streets of Portsmouth in such a way that no point within the 
borough would be more than a quarter of a mile from a line of 
pipes. They had arranged to supply 1,240 subscribers, but if the 
undertaking increased as they expected it would, they could supply 
2,000 subscribers without opening the streets again. Up to thc 
present 1,012 instruments had been asked for, several people requir- 
ing more than one connection. ‘I'wenty or twenty-five instrument» 
would be required for public usc. The subscribers were in Ports- 
mouth, Gosport, Fareham, Cosham, Havant, Emswortb, and West- 
bourne. The switchboards had been specified and tendered for, for 
1,280 instruments to be fitted, but they were of such a size that 
they would take 3,500 without being altered. The tenders for 
carrying out the work amounted to £18,936 13s., and he had allowed 
£4,500 for other expenses. The estimated salaries for the operative 
staff, manager and workmen, would be £2,137 17s. per year, and the 
fees from subscribers £6,450.. Replying to a question, Mr. Bennett 
said his commission of £1,500 was included in the estimate. This 
year at Guernsey there would be a very considerable profit, and at 
Tunbridge Wells the equilibrium was pretty nearly equal between 
expenses and receipts. A question having been raised as to the 
results at Glasgow, the inspector said the exchange in that city bad 
only been started two months, and he proposed to disregard evidence 
given as to that place.—General Webber, R.E., considered the esti- 
mates of Mr. Bennett correct, and tbat the material was of the 
best.—Mr. G. Cork, J.P., chairman of the Gosport District Council 
and president of the Portsmouth Chamber of Commerce, gave 
evidence in favour of the scheme. The inefficiency of the com- 
pany’s service had often been discussed by the Chamber. He was 
satisfied that there would be no necessity to make any charge on 
the rates whatever.—Several ratepayers were heard in opposition, 
and the inquiry was closed. Subsequently the inspector visited the 
proposed switchroom in the Town Hall. . 


Sunderland Telephones.—The Highways Committee 


recommends the T.C. to apply for a license to establish a municipal 
telephone system in the borough. It is estimated that £23,000 
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would be required to provide an exchange and plant to supply, say, 
1,000 subscribers, as a commencing number. The rents would 
£5 per annum for unlimited use, and £3 per annum, plus 1d. per 
call, for the limited service. These charges, it is expected, would 
be sufficient to pay the interest and sinking fuud on the capital 
outlay, and still leave a profit. 


Salford Telephones.—The T.C. on Wednesday con- 
sidered the expediency of joining with other local authorities in the 
Manchester Telephone Exchange area in the promotion of a Bill to 
constitute a board for the purpose of providing a system of public 
telephonic communication in the said area. 


Telegraph and Telephone Service in the Straits 
Settlements.—The superintendent of Posts and Telegraphs for the 
State of Perak reports that telegraphic communication during the 
year 1900 was greatly affected by the weather, which was the worst 
he bad known for the past seven years. Not only was the weather 
continuously bad, thunderstorms following one another daily for 
months together, and frequently more than one in a day, throughout 
Perak, but the Colony was equally unfortunate with the cables 
between Penang and Province Wellesley, which were interrupted 
time after time, resulting in very heavy delay and consequent loss 
of revenue, both for the Colony and State, as the telegraphing 
public between Penang and Perak seemed to be very largely on the 
increase. He states it would certainly seem desirable that some- 
thing should be done to lessen the number of interruptions of the 
cables. At the time of writing, he understood that one cable only 
was working, and that was quite inadeyuate to carry, with expedi- 
tion, the whole of the work between Penang on the one side, and 
Province Wellesley, the Federated States, and Siam on the other. 
Some protection,-similar to that given to the cables between Hong 
Kong and Kowloon, he thinks is what is required. The telegrams 
forwarded and received during the year amounted to 800,324, 
against 573,938 in 1899, and 94,052 in 1890. These figures, how- 
ever, represent the actual amount of work done at all offices, and 
include counting the same telegram twice or three times, as re- 
transmission necessitated. The actual number of telegrams received, 
including service telegrams, was 109,152—number delivered 142,852, 
against 110,264 and 147,020 for 1899 respectively. The great dif- 
ference in the number of the telegrams dealt with, and those 
received, was due to the interruptions referred to. The average 
time that telegrams took to reach their destination was 41 minutes; 
the average delay to any single telegram at any oflice was seven 
minutes. The system of telephones is principally under the control 
of the Police Department, but arrangements have been completed 
for the establishment of telephone exchanges in Larut and Kinta; 
&4 miles of new lines were added during 1900, making a total of 
680 miles of wire, and 3654 miles of poles in the State, exclusive 
of railway telegraph lines. In regard to the State of Selangor, 
more than 216,000 telegraphic messages passed over the wires of 
the State, and brought in a revenue of 318,000, the increase in the 
number of messages, as compared with 1899, being 19,000, the 
increase being attributed to the general increase iu business and 
trade. No extension was made in the lines of the State during the 
year, but one new office was opened. Telephones remained as in 
1899, except that arrangements were made for extending the 
Kuala-Lumpur telephone exchange to country stations and 
estates, the work to be commenced this year. In the State 
of Negri Sembilan no new telegraph lines were constructed or 
oftices opened during 1900, all the resources of the department being 
devoted to improving and renewing the existing lines and offices. 
Last year only two stations in the State were connected by tele- 
phone, but it was hoped that arrangements would shortly be made 
to connect all stations. No new telegraph offices were opened in 
the State of Pahang during the year. It is stated that the scien- 
tific adviser to the Colonial Oflice has reported against the intro- 
duction of wireless telegraphy, and the great convenience of tele- 
graphic communication between the coast and the Ulu, the British 
resident states, must be postponed tillthe beavy cost of au overland 
line can be justifiably incurred. 

Telegraphic Interruptions and Repairs :— 

CABLES. INTERRUPTED. — REPAIRED. 
Latakia-Cyprus .. a we 9s be .. June 20, 1899 .. T 
Para-Maranbam oe es . March 1, 1900 .. 


Cayenne-Pinheiro : : : : y Oct. 15, 1901 .. Nov. 2. 
LANDLINES :— 
po Anci " on Persian territory $a eh. 44 Roo 
e * ee ce ee ee ee une 4, ee 
Maimatchin- . June 80,1900 .. 


Communication with Baranquilla and Cartagena Dec. 8, 1900 
» towns of Venezuela . . Oct. 81, 1900 
Beyond Ashcroft, B.C. és a , . . Oct. 29, 1901 


Telegraph Jubilee. Wednesday was the jubilee of the 
clectric submarine telegraph, the first cable having been opened 
between Dover and Calais on November 13th, 1851. It was laid 
by Mr. T. R. Crampton, when connection between London and 
Paris was established. 


Telegraph Wire Export Trade.—After the feverish 
activity of the earlier months of the year relatively a quiet state of 
affairs is at present prevailing in the export trade of this country in 


telegraph wire and apparatus connected therewith. Returns just 


issued show that the value of such exports last month amounted to 
£112,687, as compared with £80,294 in the preceding month, and 
£114,253 in October, 1900. So far as the year has gone it has been 
the most active ever recorded in this branch of industry, the ship- 


ments during the 10 months’ ending October having attained a 


value of no less than £2,865,839, as contrasted with £2,583,729 in 
the corresponding period of 1900, and only £1,100,580 in the first 
10 months of 1899. 


Telephones in Italy.— It is proposed to construct u 
long-distance telephone line between Venice, Udine, Trieste and 
Vienna. 

United States—Philippine €able.—lieuter's Albany 
correspondent says that the Commercial Pacific Cable Company, 
which has been incorporated to operate the cable between the 
United States and the Philippines, has filed a certiicate increasing 
its capital to $3,000,000. | 


West Indian Cables.—The Shaulard’s Washington 
correspondent says that telegraphic connections of the British West 
Indies arc concerued in the decisions of the War Secretary, Mr. 
Root, that the Western Union Company, under“ its Spanish Con- 
cession, possesses no monopoly of telegraphic transmission between 
the United States and Cuba, and that the Cuba Submarine 
Company’s concession is valid. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen,—November 26th. Overhead line work, 
cables, bonding, &c., for Corporation tramways. Sec "Official 
Notices " November 8th. 

Amsterdam. — November 1xth. Electrical overhead 
construction, rail bonds, &c, for the City Council. See “ Official 
Notices“ October 18th. 


Army Contracts. — The Secretary of State for War 
gives notice that tenders for specific quantities of the under- 
mentioned articles will probably be invited from time to time 
during the next 12 months, namely :—Acids, Electrical Instruments, 
Telegraph Cable. See Official Notices October 18th. 


Barrow-in-Furness, — November 18th. Wiring the 
new technical school for the Corporation (500 to 600 lamps). 
Specifications, &c., one guinea, from C. F. Preston, Town Clerk, 
Town Hall. 

Bermondsey.— December 3rd. Are lamp carbons, india- 
rubber cables and jointing materials, &., for the electricity and 
destructor works. See “ Official Notices " to-day. 

Boulder City.—November 23rd. The Council invites 
tenders from manufacturers for the construction of & tramway 
system, plans and specifications of which are to be seen at the office 
of the Agent-General, London. Sce “ Official Notices " September 
20th. 

Brighton.—November 25th. Meters for one year for 
the Council. See ‘ Official Notices November 8th. 

Bury.—November 18th. 28 electric tramcars for tlie 
Tramways Committee. Lacey, Clirehugh & Sillar, engineers. 


Cleckheaton. — Lancashire boilers, economiser, con- 
denser, pumps, pipes, and water tank for the electricity works. 
See Official Notices“ to-day. 

Coventry,—November 27th. Triple-expansion low speed 
engine, 400-xw. alternator and exciter for the electricity works. 
See Official Notices“ November 8th. 


Croydon.— November 18th. Balancer sets and switch- 


board for the Corporation electricity works. Sec “ Official Notices " 


November &th. 

Dublin.—November 25th. The D.U. Tramways Co. 
wants tenders for stores, including car fittings, electrical supplies 
&c. See “ Official Notices” November Ist. 

East London (S.A.).—November 26th. Tenders to 


Mr. R. N. Moir, Town Clerk, for 50-kw. alternator and engine. 
London agents, Messrs. Dyer & Dyer, Aldermanbury, E.C. 


G.E. Railway.—November 22nd. The directors want 
tenders for stores as per details given in our Oflicial Notices“ 
November 8th. 


Huddersfield. — The borough engineer has submitted 
plans, specifications, &c., for the completion of the conversion of 
the remaining sections of tramway in the borough to electric 
traction in addition to the extension to Honley, two to three 
miles outside the borough. The Corporation has resolved to invite 
tenders for the work. 


Hull—November 28th. Six rotary transformers for 
continuous current transformation, 2,000 volts to 200 volts, 90 xw. 
each. See ‘ Official Notices“ November 1st. 


Islington.—November 26th. Arc lamps, columns, and 
cables for the Council. See “ Official Notices " November 1st. 


Kirkcaldy.—November 30th. Rolling stock and elec- 
trical equipments for the Corporation. See ‘Oflicial Notices 


| to-day. 


Lanecaster.—November 27th. Rails, fishplates, bonds, 
bonding, ovethead equipment, feeder cables, pilot wires, tramcars, 
&c., for the Corporation tramways. See “Ofcial Notices“ 
November 8th. 
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Leigh.— November 16th. Triple concentric cables ; 12 


months’ supply for the Corporation. See ''Official Notices 3 
November 8th. 


Manchester.—November 23rd. The Corporation is 
‘Inviting tenders for the erection of electricity sub-stations at 
Levenshulme, Hyde Road (Denton) and Heaton Norris. 


Manchester,— December 4th. 12 water-tube boilers and 


superheaters, economisers, and feed pumps for the electricity depart- 
ment. See “ Official Notices ” to-day. 


Plymouth. — November 23rd. 300 tons of rails, tish- 


plates, &c., for Corporation tramways. Mr. James Paton, borough 
engineer, 


Poplar.— November 28th. Electric light installation 


for two public baths and washhouses for the Borough Council. See 
“ Official Notices " to-day. 


Poplar.—November 27tb. A year’s supply of continuous 
current electricity meters. See Official Notices to-day. 


Rochdale.—November 20th. A 70 Kw, motor generator 
for Corporation electricit y works extension. See Official Notices“ 
to-day. 

Salford.—November 18th. 


plates, &c., for the tramways. 
Department, Town Hall. 


Shettield.— November 25th. The Tramways Committee 
is wanting 400 steel-tired tramcar wheels. Mr. A. L. C. Fell, 
weneral manager, Tramway Department, Town Hall. 


South Lancashire.—November 25th. Overhead elec- 


trical equipment of lines for the S. L. E. T. and Power Company. 
See '' Official Notices " October 25th. 


Spain, — December 1st. Tenders to the Spanish 
Ministry of Posts and Telegraphs in Madrid for the supply of 
ll tons of galvanised iron wire 4 mm. in diameter.  Particulars 


from, and tenders to, La Direccion General de Correos y Telegrafos, 
Madrid. 


St, Annes-on-the-Sea.— November 15th. Street mains 
for the U. D. C. See Official Notices November ist. 


Stoke Newington.—November 18th. Electric lighting 
cables. See ‘ Official Notices " November 8th. 


Wallasey.—November 21st. Electric wiring of certain 
buildings in Seaview Road, Liscard, for the U.D.C. Specifications 
upon depositing £1 1s. with the electrical engineer, Mr. J. H. 
Crowther, at his office, Great Float, near Birkenhead. 


Woolwich.— November 15th. Electrical instrumente 
for the Council. See Official Notices" November 1st. 


850 tons of rails, fish- 
Genera] Manager, Tramways 


CLOSED. 


Hudderstield. — The Corporation have accepted the 
tender of the British Electric Car Company for two cars, with 
reversed staircases, and four ordinary cars, at the price of £513 10s. 
each for ordinary cars, and £7 each extra for cars with reversed 
staircases, 


Leeds.—The Council has given the contract for elec- 
trical switch gear at £2,000 to Messrs. Ferranti, Ltd. There was 
keen competition. 


Leyton.—The D.C. has accepted the following tenders :— 
Davey, Paxman & Co., four boilers, £2,520; Henley's Telegraph 
Works Company, Limited, cable for No. 5 steam dynamo, £26; 
Aiton & Co., piping connections for No. 5 steam dynamo, £95; 
Willans & Robinson, 700-H.r. engine, £2,285. 


Lowestoft,— Last week the E. L. Committee recommended 
that the tender of the British Thomson-Houston Company to supply 


a 500-K w. set for £4,447 and for alterations to the switchboard at 


4365 15e., be accepted. The tender of the Johnson-Lundell Com- 
pany was at a less price, but was received after the date upon which 
tenders should have been sent in. 


London.—The Battersea Borough Council has accepted 
the tender of the General Electric Company to supply arc lamp 
carbons at the rate of £7 15s. per 1,000 pairs until April of next 
year. The tender of Callender’s Cable and Construction Company, 
amounting to £1,170, is recommended for acceptance for the supply 
of cables, “cast-iron troughing and street and other boxes. The 
consent of the Borough Council has been granted to Messrs. Mather 
aud Platt to sublet a portion of their contract for the supply of 
condensing plant, pumps and pipes to the Clay Cross Company. 


Eondon. — The London County Council on Tuesday 
decided the contracts for the supply of the continuous current and 
three-phase plant, required for the generating station to ke built at 
Greenwich, aud tbe temporary station to be erected at Loughborough 
Junction, in connection with the reconstruction for electric traction 
of the tramways between Westminster Bridge and Tooting, &c. 
The following is a list of the tenders submitted for the (A) con- 
tinuous current plant by 29 firms who sent in alternative offers to 


the number of 212; and to this is added a list of the tenders for the 
(B) three-phase plant which was tendered for by 22 firms with 
alternatives amounting to 160 :—- ` 


(A.)—-ConTINvVOUS CURRENT PLANT. 
Highest Lowest 
tender. tender. 

£ £ 


i £ 
Allgemeine Elektricitiits Gesellschaft $s -— . . 84,655 26,890 
Bergtheil & Young  .. RN . 89,87 30,574 
British Schuckert Electric Company és tt T .. 84,012 20,211 
British Thom: on-Houston Company . . 91,9571 29,385 
British Westinghouse Electric and Manufacturing ( Co. ee 99,508 29,335 
Brown, Boveri & Co. .. m: 86,901 
Brush Electrical Engineering Company.. T is .. 96,810 31,355 
Buckley, S., & Co. " ee of . . 36,172 29,969 
Coates, V. „ Co. is "- i Y: Us vs .. 88,820 87,020 
Crompton’ & Co. - -" Pa s% a vs . . 04,726 80,160 
Dick, Kerr & Co. ss ; ..(accepted *) 85,064 125, 961 
Electrio Construction Company a a ai e a. 38,279 29,618 
Electric Traction Company.. gis oe s T .. 85,665 81,764 
Electrical Company . T . . 94,936 80,266 
Fairburn, Lawson, Combe, Barbour, Limited 72 . . 31,612 29,779 
Feirenti, Limited - "S TN T .. 80.290 26,678 
General Electric Company . € £x s .. 48,257 31,763 
Greenwood & Batley, Limited Ps 2 is 925 .. 33,705 83,271 
Helios Electrical Company . ae - is .. 29,487 27,211 
International Electrical Engineering ee ae ys .. 81,210 24,525 
Lahmeyer Electrical Company  .. ss we T .. 46,269 26, 850 
Markham & Co.. wa as ix T: ey hu 30,686 
Mather & Platt, Limited i ss em M ad . . 06,195 28, 977 
Parsons, C. A., 4 Co. » v» En 2 eia we 29,589 
Siemens Bros. * Co. .. - d $a vi T .. 60,770 31,885 
Stewart, D., & Co. . . 91,667 28,392 
Thames Ironworks, Shipbuilding and Engineering Co. . . 34,578 38,638 
Wallsend Slipway and PREHICGHIBE CORNY t= A . . 85,684 31,699 
Wittiog Brothers & Co. es aie x .. 88,508 29,286 
(B.) — TIL E-PHASE PLANT. 
: Highest Lowest 
tender, tender. 
' £ £ £ 
Allgemeine Elektricitits Gesellschaft. vs MS 02,226 40,916 
British Schuckert Company 1 a - - ee 10,969 89,123 
British Thomson-Houston Company Ps "^s és .. 55, 086 50,931 
Ditto (not to specification) - 46,215 
British Westinghouse Electric and Manufacturing 0 Co. .. 58,594 49.555 
Ditto (not to specification) " . . 023,971 43,931 
Brown, Boveri & Co. .. ke ae . . 51,278 45,647 
Brush Electrical E. ngineering Company. . s os 3" 69,259 
Ditto (not to 9 = a da 64,569 
Buckley, S., & Co. . 2: Wr. ox WS o$ . 48,633 42,197 
Dick, Kerr & Co. ine ; .. (accepted *) 655,570 46,625 
Electric Construction Company 2s bie si s .. 61,260 58,175 
Electrical Company .. T uy T i .. 48,562 43,956 
Ferranti, Limited z - M: ns se sa .. 55,08 51,018 
General 5 lectric Company. T ies we 2s .. C0, 589 45,425 
Helios Electrical Company. $us . 41,774 40,095 
International Electrical Engineering Company - .. 46,160 * 88,006 
Johnson & Phillips  .. es x 53,220 
Lahmeyer E 5 Company vd Ps T T. 00 04,308 45,885 
Parsons, C. A., & Co... ; Dh - T v .. 49,901 48,481 
Siemens Bros. n CO. Ss - 4 as E .. 63,155 $5,725 
Stewart D., & Co. ` : 2s . . 04,041 53,751 
Wallsend Slipway and Engineering Company - .. 68,051 45,206 
Witting Brothers & Co. : a .. 48,660 44,284 
Yates & Thom is 82 sa ; ^A e à 50,635 


The report of the Highways Committee, after — € that 
the tenders had been examined by the consulting engineer for the 
work, proceeded to remark :— 

" We are advised by Dr. Kennedy that there are considerable 
advantages to be derived, from the point of view of convenience 
and economy in working, superintendence at the generating station, 
and in connection with duplicate, or spare, parts of engines, from 
using exactly the same type of engine for driving both the con- 
tinuous and three-phase electrical machinery when installed at the 
same station. On the other hand, the question whether the con- 
tinuous current and the three-phase generating machinery should be 
made by the same firm, is one to be determined entirely by the 
excellence of the design; and the price for which the machinery 
can be obtained must, of course, also be considered. The tenders 
have, therefore, been considered in pairs, according to the type of 
engine proposed for driving the electrical machinery, consisting of 
(A) the continuous current dynamos, and (B) the three-phase 
generators; and nine such tenders were selected by Dr. Kennedy, 
after very exhaustive analysis, for our especial consideration. 
Of the selected tenders, those of Messrs. Dick, Kerr & Co. 
in which their electrical generating machinery was proposed to be 
driven by Ferranti engines, were the most advantageous in both 
sections (A; and (B). Their tender for the continuous current 
plant, with the Ferranti engines, amounting to £25,964, is the 
lowest of any of She tenders which it was possible to recommend 
the Council to accept; and their tender for the three-phase plant 
with the same engines, amounting to £46,626, though not the lowest, 
was in every way acceptable. The two tenders combined gave a 
lower total price than any two other tenders for clectrical plant of 
both kinds in accordance with the specification, and driven by the 
same type of engine, and which otherwise appeared satisfactory ; 
and Dr. Kennedy is of opinior, with which we concur, that it is 
advisable that Messrs. Dick, Kerr & Co.’s tender for each kind of 
machinery (A) and (B; should be accepted as being the most ad- 
vantageous to the Council from all points of view. Messrs. Dick, 
Kerr & Co. undertake to deliver the contiuuous current plant within 
10 months, and the three-phasc plant within 18 months from the 
date of order. The time named is in both cases less than that asked 
for when the tenders were advertised, and is quite satisfactory, as 
are also their guarantees as regards the economy and efficiency of 
the plant. Messrs. Dick, Kerr & Co. propose to sublet (1) to the 
English Electric Manufacturing Company, Limited, which is a 
branch of their own firm, the 7 E of the dynamos, genera- 
tors, and other electric plant; (2) to Messrs, Ferranti, Limited, 
the manufacture of the large engines; and (3) to Messrs. Bellis: and 
Morcom, Limited, the manufacture of the auxiliary engines. Dr. 
Kennedy considers that these arrangements may be . by 
the Council, and we concur with that opinion. 
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FORTHCOMING EVENTS. 


Friday, November 15th.—At 8 p.m.  Electro-Harmonic Society. 
Ladies’ night. 


At 3 p.m. Institution of Electrical Engineers (Students 
section). Visit to the E.P.S. Co., Millwall. 


Saturday, November 16th.—At 3 p.m. Institution of Junior Eugi- 
neers. Visit to the Standardising Laboratory of the 
Board of Trade, Standards Depattment, Westminster. 


Tuesday, November 19th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Ordinary general meet- 
ing at the Institution of Engineers and Shipbuilders 
in Scotland, 207, Bath Street, Glasgow. Tuaugural 
address by the chairman elect, Prof. Magnus Maclean, 
in connection with which Mr. Walter Jamieson will 
show some experiments in high frequency currents. 


Wednesday, November 20th.—Institution of Electrical Engineers 
(Students' section). Meeting in the library of the Insti- 
tution. Paper on '' Design and Tests of Small Trans- 
formers,” by Mr. E. Fawssett. 


At 8 pm. Society of Arts. First ordinary meeting. 
Opening address of the 148th session, by Sir W. H. 
Preece, K.C.B., F.R.S., chairman of the council. 


Thursday, November 21st.—Opening meeting of the Institution of 
Electrical Engineers. 


Friday, November 22nd.—At 5 p.m. Physical Society of London. 
Special general meeting will be held at the rooms of 
the Chemical Society, Burlington House. 


THE GENERATING MACHINERY FOR THE 
L.C.C. TRAMWAYS. 


As announced on another page, the tender of Messrs. Dick, 
Kerr & Co. for generating machinery has been accepted by 
the London County Council for its new tramways. 

The tender comprises continuous current generators and 
three-phase alternators coupled to Ferranti engines; the 
total value of the machinery is something over £72,000, and 
is, in consequence, one of the largest orders for electrical 
plant ever placed in this country. There were 372 tenders 
received, and, naturally, American and (German firms figured 
prominently among them ; it must be particularly gratifying 
to our countrymen that in this more or less International 
competition an English firm should have been selected to 
carry out this important contract. 


NOTES. 


Institution of Electrical Engineers (Manchester 
Section).—The following is a list of the arrangements for this 
section for the 1901—2 Session. The meetings are held at the new 
Physical Laboratory, Owens College, at 7.30 p.m. :— 

November 19th. —C. H. Wordingham, M. I. C. E, M. I. E. E. (chairman). 

Inaugural Address. 

December 17th.— Julius Frith, A. M. I. E. E., and E. H. Lamb, B. Sc. 


(Vic.), The Breaking of Shafts in Direct Coupled Units caused 


by Oscillations set up at Critical Speeds.“ 
January 14th, 1902.— Bertram Blount. Electric Furnaces.” 
January 28th.— Hardman A. Earle, M. I C. E., NI. I. E. E. Supply 
of Electricity in Bulk.“ 
February lith.—C. E. Stromeyer, M. I. C. E. Steam Boilers.” 
February 18th.— R. W. Clothier, A. M. I. E. EB. The Construction of 
English and Foreign H.-T. Central Station Switch Gear.“ 
February 25th.— James Swinburne, M. I. C. E. Electrolysis.” 
March 11th.— W. G. Rhodes, M. Sc., M. I. E. EB. Electric Tram Cars 
and their Equipment.“ 


March 25th.—A. C. Eborall, M. I. E. E. Modern Practice in Poly- 


phase Plant for Power Work.“ 
April 8th.—A. R. Bellamy, M. IE. B. Large Gas Engines for 
Driving Electric Generators.“ 
April 15th.—G. E. Fletcher, M. I. E. E. The Treatment and Use 
of Air Core Cables.” 
Probable : Lecture and demonstration, Wireless Telegrapby,” 
after Christmas. 


Liverpool Engineering Society.—Mr. Arthur C. 
Musker, president-elect of this Society, rave the inaugural address 
of the new session on Wednesday last week. Mr. Musker's subject 
was the Utilisation of Waste Products.” In the course of it he 
referred to the carbon found in the retorts of gas works, which, 


though mere refuse, had, he said, been found most suitable for use 
as anodes in the electrolytic cell, and was now sold at several 
pounds a ton for the purpose. He also instanced the derivation of 
power from a destructor plant for the lighting of town areas with 
electricity. 


Electromobile Manufacturers.—A meeting of manu- 
facturers and sellera of electric motor-cara is to be held at the 
Automobile Club, Whitehall Court, on Wednesday next, the 20th 
inst, to discuss the question as to whether any trials shall be orga- 
nised in 1902, and what form they sball take. | 


Electric Omnibuses for New York City.—Within a 
week or two the New York Electric Vehicle Transportation Com- 
pauy expects to have eight electric stages in service in Fifth Avenue, 
running between Bleecker and Eighty-Eighth Streets. The present 
horse stages will be withdrawn. The company expected to have 
the new stages for use before this time, but there has been delay 


in their construction. One of the smaller electric stages is com- 


pleted, and “the seven others like it contracted for will be ready 
within four weeks." The stages will accommodate 12 persons inside 
and five passengers on top, in addition to the driver. There are also 
being built two large ''double-deckers," which will have seating 
capacity for 34 persons. 'The company has had two electric stages 
running in Fifth Avenue between Eighty-Eighth Street and 135th 
Street since January Ist. As the business develops the number of 
stages on that part of the route will be increased. The Electrical 
World says that the new electric stage already completed is a great 
improvement over the antiquated horse stage. It is much wider 
than the old vebicle. The roof is high enough to permit a tall man 
to stand erect. 


An American View of Europe.—The Ele /rical World 
remarks that it is interesting and encouraging to note that while 
certain countries in Europe who are our best customers for 
mechanical and electrical apparatus are suffering severely from trade 
depression, the demand for such goods still continues brisk. 
Indeed, it may be questioned whether the need for economy in 
production due to lower prices does not of itself act as a stimulus to 
the purchase of better labour-saving machinery. In the meantime, 
it can be affirmed without fear of contradiction that no one here 
views with pleasure the distress existing in some parts of Europe, 
notably Germany. On selfish grounds alone a return to prosperity 
is to be desired, for it is hard to conceive of an America long 
prosperous while Europe, its best customer, has lost purchasing 
power. A better understanding and a faller reciprocity are the 
needs of the hour in our international trade, and it is a hopeful 
sign of the time that a reciprocity convention will be held in 
Washington this month under the auspices of the important 
American Manufacturers’ Association.” 


Re-winding a 5,000-H.P. Armature.—In the Eler- 
trical World Mr. Arthur B Weeks illustrates a 5,000-H.P. armature 
at the power house of the Niagara Falls Power Company, which was 
recently re-wound in five days, breaking all previous records. A 
force of 10 men was required, working day and night (a double 
shift of 10 men each) to complete the re-winding of this gigantic 
armature. To heat the soldering irons, of which a great number 
were used, a very ingenious method was employed. A small motor 
was belted to a blacksmith's forge, in which charcoal was burned— 
a great improvement over the former method of using gasoline 
soldering pots. In recognition of the services rendered by the men 
employed on the re-winding, Mr. Paul M. Lincoln, electrical engi- 
neer of the company, tendered them a dinner at a local hotel, and 
divided among them the additional bonus of 350 above their regular 


wages. 


Electromobile Trials. - Glancing over the list of 
entries for the Automobile Club's run to Southsea on Saturday, the 
16th inst., we notice that among the long string of cars entered are 
two electrical vehicles by Mr. Theodore Chambers, of the British 
and Foreign Electrical Vehicle Company, Limited. We trust that 
the enterprise thus shown will meet with its due reward. The dis- 
tance to be covered is just upon 100 miles, so that it will bea 


feather in the company's cap if the two electrical vehicles svcceed in 


getting through on one charge, as they hope they will. 


Institution of Electrical Engineers (Newcastle 
Section).—The second annual dinner of the Newcastle-on-Tyne 
centre of the Institution of Electrical Engineers was held on the 
6th inst. at the County Hotel, Newcastle. Mr. J. F. C. Snell, 
borough electrical engineer of Sunderland, presided over about a 
hundred guests. Mr. Vesey-Brown proposed the toast of the evening 
“The Institution of Electrical Engineers,” and speaking of electric 
traction, commented on the fact that prominent officials of the North 
Eastern Railway Company were prosecuting inquiries in America 
as to what was their mode of dealing with goods traffic. Mr. Langdon 
the president of the Institution, in acknowledging the toast, said 
the field for electrical engineers was, he thought, one of the greatest 
ever presented to any profession. It was utterly impossible to con- 
ceive the extent to which electricity might enter into the conveni- 
ences of everyday life. We were entering upon a new phase of 
competition with other countries. The contest would, no doubt, be 
a severe one, and there could be no question but that electricity 
would play a very important part in economic production. It was 
to be regretted that in England electrical engineers had not been 
able to make more progress than they had. If England was to 
successfully compete in other countries, they must place at her 
disposal all the means in their power as electrical engineers. Other 
toasts were honoured. 
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Ferranti v. B. T.H. Co.— This case opened before Mr. 
Justice Swinfen Fady on Wednesday. It is an action claiming an 
injunction to restrain defendants from infringing patent No. 701 of 
January 5th, 1887, granted to plaintiff. Plaintiff also claimed àn 
account of profits, damages and delivering up of infringing articles. 
Mr. Cripps opened the case for plaintiff, and it is proceeding 
as these pages go to press. 


Concert.—A company of upwards of 500 were present 
at the Avondale Hall,Landor Road, on Monday last week, at a 
concert held under the auspices of the City and South London 
Electric Railway Cricket Club. 


Obituary.—Those of our readers who have had relations 
with the buying department at Silvertown of the India-Rubber, 
Gutta-Percha, and Telegraph Works Company, will regret to learn 
that Mr. McKinlay died on the 3rd inst. Mr. James MeKinlay 
joined the Silvertown Company in 1867, and for the last 34 years 
has passed through his hands, or under his supervision, tbe several 
millions of money which the company has spent during this period 
in wages, and in the purchase of raw material The detail which 
Mr. McKinlay has had to deal with has been enormous, and many 
men less robust in physical and intellectual qualities would 
have succumbed to the strain thrown upon them. He died as he 
would have desired, in harness, in his 74th year, and has left 
behind him memories which esteem, respect, and affection will 
cause to remain among those who have had the privilege of knowing 
him well. 


Glasgow Exhibition.— This exhibition closed last 
Saturday. The attendance during the run showed a grand total 
of 11,196,220, double that of the exhibition of 1888. It is said 
that the profit on the show is £100,000. The loss on the Pan- 
American Exposition is estimated at £600,000. They have a 
passion for big things in the States. 


Lectures.—At the Royal Victoria Hall, London, a 
ecture on “ Lightning and Other Forms of the Electric Discharge ” 
was delivered on Tuesday last week by Mr. A. W. Porter. 

At the Civil and Mechanical Envineers’ Society, on the ith 
inst, a paper by Mr. B. Pontifex was read, on Electric 
Traction.” 


Röntgen Society.—Izast Thursday Mr. Herbert: Jackson 
delivered his presidential address before this society. 


For Sale.—The Rathmines II. D. C. offers a 200 amperes, 
100 volts dynamo for sale.—Messrs. W. Griffiths & Co. are anxious 
to sell certain engines and boilers, pumps, &c., which were made 
for their new works, but are not requircd, as they are adopting 
electric motors. — The auction sale of clectric lamps and 
accessories in connection with the liquidation of the New British 
Incandescent Electrical Lamp Company, Limited, will be conducted 
hy Messrs. Wheatley Kirk, Price & Co., on Tuesday, November 
26th. See our advertisement pages for details. 


The Islington Electric Railway.—The Islington ex- 
tension of the City and South London Electric Railway is now 
completed, and will be opened to passenger traffic on Sunday, 17th 
inst. 


L.B. & S.C. Ry. and Electric Traction.— Yesterday's 
Times says that Major Cardew and Mr. Philip Dawson have been 
retained by the L.B. & S.C. Ry., as consulting electrical engineers, 
to advise generally on the subject of electric traction and in connec- 
tion with electric works on the line. 


Appointments Vacant.—A junior demonstrator in 
electrical engineering and applied physics for the Northampton 
Institute (£80). A clerk of works is wanted for Hornsey for con- 
struction of electricity works buildings and main laying under Mr. 
Hammond's dircction (£250). 


The Factory and Workshop Act. 1901,—As this Act 
comes into operation on the Ist of next January it is time that its 
provisions were known. The London Chamber of Commerce have 
issued a report detailing the work of their committee in regard to 


proposed amendments to the Bill and the way such have been dealt - 


with in the Act. The committee watched the Bill in its various 
Parliamentary stages, and have introduced, or caused to be intro- 
duced, several important amendments. Thus, in respect of out- 
workers’ lists, it was provided that any officer of the council might 
inspect. them. This was altered to ‘duly authoriscd,” &c. An 
"eunginrer " was to examine boilers every twel¢e months. ‘This has 
been altered to “competent person and fourteen months, so as to 
allow seme latitude to cover the press of holiday inspection. A 
workshop owner was ta be deprived of right of appeal from the 
decision of sanitary authority. Arbitration is still secured to him. 
This bas regard to fire escapes. Not-dangerous trades have been 


relieved from the necessity of providing meal rooms, so proper in 
trades where poisonous articles are used. Employers generally are 
advised to study the text of the Act. 


Personal.—Our New York namesake says that Mr. D. 
Adamson, who is connected with Joseph Adamson & Co., of Hyde, 
Cheshire, manufacturers of boilers and electrical travelling cranes, is 
now visiting the United States. 

The same contemporary remarks that Profe. S. Mitsuru Kuahara 
and Hanichi Muraoka, who occupy respectively the Chairs of 
Chemistry and Physics in the Imperial University, of Kioto, Japan, 
and who have been spending a few weeks in America, have gailed 
for Europe to continue their eastward trip around the world. 


* 


THE CENTRAL STATION ENGINEER. 


Personal.—On Saturday last, at the Osborne Street 
tramway power station, Hull, Mr. T. Dawson CLOTHIER, the chief 
tramway assistant, was presented with a large framed photographic 
group of the employés of the Hull City Tramways Electrical Engi- 
neers’ Department, on his leaving Hull to take up the appointment 
of borough electrical engineer to Bootle. Mrs. Clothier was the 
recipient of a silver photo frame. The presentation was made by 
Mr. A. S. Barnard, the city electrical engineer. 

Mr. CLOTHIER having now taken up his duties as borough 
electrical engineer to the Bootle Corporation, all correspondence 
should be addressed to him there in future. 

Mr. H. W. BROTHERTON, late electrical engineer to the Ingleton 
Electric Light and Power Company, bas been appointed chief elec- 
trical engincer to Lord Yarborough, of Brocklesby Park, Lincoln- 
shire. 

Mr. A. N. Rve, formerly station superintendent at West Ham 
electricity works, has been appointed resident engineer at Hawick, 
Scotland, under Messrs. Edmundson's Electricity Company. 

Mr. €. F. Love, one of the engineers-in-charge of a shift at 
West Ham, has been appointed to a similar position as shift engi- 
neer at Halifax. 

Last month a member of the staff of the electricity department 
who left the service of the Bradford Corporation to take up an 
important appointment in London was the recipient of a handsome 
present from the employés, and on Friday evening last another 
official, Mr. G. S. Maen, assistant superintendent engineer, was 
presented with a solid silver tea service subscribed for by members 
of every section ofthe Electricity Works Department on the occasion 
of his approaching marriage, and on his leaving to occupy the post 
of chief engiucer of the electricity works, Wellington, New Zealand. 
The presentation took place in the presence of a numerous gathering 
at the Queen's Hall, Mr. William Jones, superintendent engineer, 
presiding. It was made on bebalf of the subscribers by the city 
electrical engineer, Mr. R. A. Chattock, who testified to the ability 
Mr. Maben had shown during his stay in Bradford, and while regret- 
ting his leaving, congratulated him on his new appointment. 
Amongst a number of other speakers, all of whom expressed their 
heartiest good wishes, and testified to the esteem which Mr. Maben 
had gained, were Mr. Jones, Mr. E. N. Greaves (chief draughtsman), 
Mr. C. B. Holdsworth (chief clerk and accountant), Mr. J. W. 
Eastwood (testing superintendent), Mr. Goff, and Mr. W. H. 8. 
Dawson (deputy city surveyor). An excellent musical programme, 
in which the various members of the staff took part, was gone 
through. : 

In consequence of the appointment of Mr. R. W. L. PHILLIPS, 
deputy city electrical engineer, as borough electrical engineer, 
Bedford, the following changes have been made in the staff at the 
Bristol Corporation electricity works :—Mr. H. HERBERT COUZENS, 
second assistant engincer, has been appointed deputy city electrical 
engineer; Mr. J. H. BoLaM, third assistant engineer, to be second 
assistant engineer; and Mr. W. B. Moneax, of Leeds, to be 
assistant mains engineer. 

The second annual dinner of the Brighton Corporation Electricity 
Works Cricket Club was held on Monday evening at the Unicorn 


Hotel, Mr. J. CHRISTIE presided, and the vice-chair was occupied by 


Mr. GOODALL. After dinner au excellent programme of songs, 
recitations, and instrumental selections, interspersed with toasts, 
was carried out. 


NEW COMPANIES REGISTERED. 


Direct - Action Engine Syndicate, Limited (71,790).— This 
company was registered on November 6th, with a capital of £14,000 in £1 
shares, to adopt an agreement between C. Tuckfleld and D. Weston, of the 
one part, and ©. P. Macfarlane (for this company) of the other rt, for the 
acquisition of certain property and rights therein mentioned, and to carry on 
the business of steam and electric traction and other engine manufacturers, 
boiler makers, mechanical, electrical, and general engineers, iron, brass and 
steel founders, wire drawers, makers of motor-propell cyoles and carriages, 
and motor carriages of every description, and ‘all component parts thereof, 
suppliers of power of all kinds, &c. The first subscribers (each with one share) 
are:—C. Tuckfleld, 12, Palace Crescent, East Molesey, electrical engineer; 
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O. P. Macfarlane, Ware, Herts., accountant; D. H. Wiseman, 194, Gresham 
House, E. C., clerk; E. H. Dock, 194, Gresham House, F.C., cashier; W. J. 
Payne, 24, Culmore Road, Peckham, S. EF, clerk; J. Fitzpatrick, 147, Leadenhall 
Street, E.C., chartered accountant, and R. G. Wall, 194, Gresham House, E.C., 
clerk. No initial public issue. The number of directors is not to be less than 
two nor more than five, the subscribers are to appoint the first; qualification, 
£100; remuneration 15 per cent. of the net protits, divisible. Registered 
office, 188, Leadenhall Street, B.C. 


SUPPLY STATION ACCOUNTS. 


THE output at St. Helens is rapidly 


St. Helens approaching a million units, and the traction 


Corporation load is enabling the costs to be reduced in a 
Electricity remarkable manner. By the arrangemeat with 
Accounts. the tramway company, there is an item in the 


expenses of £281 for repairs to the overhead 
equipment which is rather unusual, but while the cars are run by 
the local company, the Corporation maintain the track and all the 
overhead plant. The change over from alternating to direct current 
supply also explains an item of £34. 


GENERAL STATEMENT. 


1899. 1900. Inc. 
Total capital expenditure £69,157 £100,176 — £31,019 
Number of units sold  ... .. 820,106 910,736 590,630 
No. of 30-watt lamps connecte 13,981 21,229 7,248 
Maximum load in kw.  ... T 410 675 265 
Gross revenue s .. £5,044 £10,850 £5,806 
Gross expenditure... .. £3,131 £4,814 £1,683 
Gross profit or 825 .. £1,913 £6,036 44, 123 
Average price per unit sold 361d. 9-81d. — 80d. 


The reduction in reccipts ib explained partly by the lessened 
charges, and also by the large proportion of the output taken by 
the traction load. The output was distributed: 


Private Street No. of Traction 
Year, consumers, lamps. Rtrcet lamps. sales, 
1898 60,296 4,795 sri 4 see = 
1899 .. 112,920 95110 ... 35 182,076 
1900 . 160,298 51,290 — 599,042 


100,106 motors. 
The number of consumers connected is 260, and motors 46, of a 
total H.P. of 200. 
even this is being reduced to 2d. for two hours daily with a follow- 


on price of 1d. 
REVENUE STATEMENT. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Inc. 
Bale of energy 44,814 361d. £10,654 281d. — 80d. 
Meter rents A e 54 04d. 90  :02d. — 02d. 
Sale of fittings, hire of motors, ke. 176 13d. 30 Old. — 12d. 
undexg .. . ek -— — 76 02d. + 02d. 


044 £10,850 2˙86d. — 92d. 


£5,044 3˙78d. 


Probably owing to the extensive use of batteries with Mr. 
Highfield’s reversible booster, the coal item has been still further 
brought down to almost 1d. Works costs have been improved by 
nearly $d. to „d., and total costs are better by over Id., coming 
out at the very low figure of just over 1jd. The lighting feeder 
load was 278 Kw., and traction 466 Kw., or a total of 675 kw., but 
the respective figures for plant load were 292 Kw. and 302 KW., or a 
total of 504 xw. The load factors came out at 127 : 147 and 154 
respectively, but the good use made of the plant is shown by such 
a figure for the combined lighting and traction loads as 35 per 
cent. 


Gross revenue 


Cost OP PRODUCTION. 


1899. 1900. 
Gross. Per unit. Groes. Per unis. Inc. 


Coal.. .. „„ .. 4668 50d. £1,343 36d. — 14d. 
Oil, warte, water, and engine 54 04d. 195  *05d. + 01d. 
Balaries and wages incurred 

in generation and distribu- | 795 -60d. 7:2 19d. — 414. 
nepali o maintenance =| 

eine, è ^ 

buildings, prethead chili: 323 24d. 1.144 e + 06d. 
ment, and street lamps. — 

Works costs. £1,840 138d. 43,394 »90d. — 48d. 
Rent, rates and tax : ^h 2 um 
Management ee 321 24d. 415 11d. 13d. 

eres of managing engi- ^ 9 € e l 

28 Secretary, clerks, 271 20d. 542 14d, — Od. 
General establishment 

ar 

printing, law charge anā | 398 30d. 373 10d. — 20d. 
Other n M hanging 

from alternating to direct | 301 23d. 90  *03d. — 21d. 

Supply, &c. 

Total eosts .. £3,131 235d. £4,814 1:27d. - 108d. 


— 


— . — 


The price charged for motors is 2d. per unit, and - 


. bonus. 


The linancial results are good in face of an increase in interest, 
&c., charges of no less than £2,916, which was amply provided for 


‘by the extra gross profit of £4,123, and enabled the net protit of 


£13 in 1899 to become the very satisfactory figure of £1,220. 


PROFIT STATEMENT. 


1899. 1900. 
Interest on loans, overdraft and deposits Te £939 £2,153 
Sinking fund for repayments ee. tee SES 961 2,663 
Net profit carried to superannuation fund ., 92 2 — 
E » forward bs 25 - € 11 1,220 
Gross profit... T ac £1,913 £6,036 


CITY NOTES. 


Callender's Cable and Construction Company. 


AN extraordinary general meeting of this company was held at 
Hamilton House, Victoria Embankment, on Monday, llth inst., 
at which the following resolution was unanimously passed :— 


1. That the capital of the company be increased to £509,000 by the creation 
of 200,000 new shares of £5 each, which shall be called ordinary shares, and as 
from the issue thereof shall in all respects rank peri pussu with the original 
shares of the company mentioned in its memorunduin of association. 

2. That such ordinary shares shall be issued at such times and on such terms 
and conditions (including payment of a preminmi as the directors shall think 
fit. provided that on any issue thereof they shall be offered to the holders for 
the time being of the ordinary shares of the company (including the original 
shares mentioned in the company's memorandum of association and ordinary 
shares subsequently created) in proportion to the number of ordinary shares held 
by them. In each case the offer shall be nade by notice specifying the number of 
shares to which the shareholder is entitled, and limiting n time within which 
the offer, if not accepted, will be deemed to be declined, and, after the expira- 
tion of such time, or on receipt of any intimation from the shareholder to whom 
such notice is given that he declines to accept the shares offered, the directors 
may dispose of the tame to such persons at such price and in such manner as 
they think beneficial to the company. 


Mr. Henny Drake, who presided, said that the circular which 
accompanied the notice stated that it was proposed to issuc 5,000 
ordinary shares at £5 each to the ordinary shareholders, and in 
consequence of the increasing business of the company, it was 
thought desirable at the same time that they should take 
powers to increase the capital of the company by 20,000. 
They would not be issued at present, but if the business 
required it they would have those to fall back upon. The 
business was going on increasing iu a most satisfactory way. 
Another reason why they must have more money was that they 
had the opportunity of buying some land adjacent to their factory, 
which it was very necessary for them to have. The more business 
they did the more money was locked up by the corporations us 
retention money. ‘There was always a certain percentage of the 
contract price retained in that way, until most frequently a year 
after the contract had been executed. They proposed to issue those 
5,000 shares and allot them to ordinary shareholders at par. /l'hat 
gave £25,000. On the last occasion they increased the 
capital they created 20,000 extra ordinary shares, of which they 
allotted 10,000 to the holders of the ordinary shares. ‘I'he 
first 20,000 and the subsequent 10,000 rank pari passu, 
and in the allotment of new: shares they must be treated 
alike. They had been advised that the best plan to adopt 
was to create a fresh lot of shares entirely and afterwards to 
create 10,000 ordinary shares: that was the object of the 
resolutions. The ordinary shareholders would have one new share 
for every six held. 

In reply to questions, the CHarRMAN said that the price of issue 
had been most carefully considered. The shares were not being 
offered to the British public. The shareholders were the partners 
in the concern, and he saw no reason why they should not have this 
8. The shares would be issued as wanted, but in regard to the 
remaining 15,000, the period of issue was quite indefinite. 

The meeting closed with a cordial and unanimous vote of thanks 
to the chairman and board. 


The Brush Electrical Engineering Company.—As 
foreshadowed by his speech at the general meeting of shareholders, 
held in January last, and in consequence of the pressure of other - 
engagements, Mr. J. B. Braithwaite, junr., bas resigned his seat on 
the board of the Brush Electrical Engineering Company, Limited, 
Lord Vaux of Harrowden succeeding him as chairman. Mr. 
Reginald Ryley has been elected a director of the company in 
place of the late Mr. J. Slater Lewis. 


Stock Exchange Notices, —Tlie Committee has ordered 
the undermentioned securities to be quoted in the Official List:— 
Cape Electric Tramways, Limited— Further issue of 40, 000 shares 
of £1 each, fully paid, Nos. 400,001 to 440,000. Putteries Electric 
Traction Company, limited — Further issue of £95,000 44 per cent. 
debenture stock. Application has been made to the committee tq 
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appoint a special settling day in and to grant a quotation to 
Central Electric Supply Company, Limited, 4 per cent. guaranteed 
debenture stock. 


Telegraph Manufacturing Company. — Transfer books 
(ordinary shares) close from 16th to 30th inst. for payment of 
interim dividend (8 per cent.) for the half-year. i 


Liverpool Electric Cable Company.—The statutory 
meeting of this company was held on Thursday, the 7th inst., at the 
registered offices of the company, Vauxhall Road, Liverpool. 


Meetings.—Our reports of the meetings of the West 
India and Panama Telegraph Company and the Eastern Extension 


Telegraph Company. held on Wednesday, are crowded out, and will 
appear next week. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the weekending Nov. 
Sth were £482; corresponding week last year, £487: increase, £15, Total 
to date, £22,755; corresponding pericd last year, £20,923; increase, £2,532. 
Miles of track open, 83. Tra fle impeded owing to fog. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
November 9th were £184 ; corresponding week last year, £170; increase, 


£14. Total receipts to date, £19,435; corresponding period last year, 
£19,257; increase, £588. 


Bristol Tramways and Carriage Company.— The receipts for the week ending 
November 8th were £3,053; corresponding period Jast year, £2,941; increase, 


British Electric Traction Company.—The following returns nre issued of the 
undertakings of this company for the week ending Noveinber 8th : — 


Comparison 
with corres— s ; Aggregate. 


Amount pondingweek of 
Company. of last year. Hecks. Amount Ine. or Dec. 

. . -— d £ . f — 

£ £ | P £ 
Croy donn | 462 | 190 — 45 . 14494 1,052 = 
Devonport : «s 394 - ~ 20 1.027 — —: 
Dudley- Stourbridge i 598 R2 ~- 49 29.730 15,533 — 
Ga‘eshead . .. 6055 -— -— | 201 15,594 -- — 
Greenock-Pt. Glasgow 207 -— - 5 9710 — 
Hartlepool vj. 211 18 — 45 , 10291 1.200 — 
Kidderminster PEN 91 — 1 45 . 506 667 E 
Merthyr «x e. 198 — — 81 7.9738 — 
Oldham Ashton . 441 — 9 105 22,546 8,198 - 
Poole .. ; „ 225 E | — 3] | 9161; — — 
Potteries — .. — .. | 1,962 148 | — ; 45 | 62,962 — 18,728 E 
Southport! . nt 126 — 32 15 7.497 - 2,718 
South Staffordshire: 670 — 120 45 31,78 2,396 , — 
Swansea ee 2 3938 — | i 45 | 199 8 4,216 = 
Taunton - kh 56 — -- 113 1.057 E ae 
Nynemouth .. . 195 — — , B 9,541 — — 
Wolverhampton Dist. 78 2088 | -— 15 2,033 652 — 

* Partly horse. ! Reconstructing. , Partly steam. 


eatral London Railway.—The receipte for the week ending Nov. 9th were 
£6,974; corresponding week last year, £5,609; increase, £1,275. Total 
receipts from July lst (17 weeks), £113,976. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Nov. 10th were £2,505; corresponding week last year, £1,818; increase, 
£657. Total from July Ist to date, £37,170; corresponding period last 
year, £30,242; increase, £6,928. Miles open, 44. 


Dover Corporation Tramways.—The receipts for the week ending November 
9th were £170 19s. 8d.; corresponding week last year, £185 78. 74d.; 
increase, £14 7s. 114d. Total to date, £9,931 19s. 6d.; corresponding period 
last year, £9,429 lis. 8d.; increase, £502 78. 10d. Miles of track open, 8; 
Car miles run, 1901, 5,945; 1900, 4,970. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending November 
8th were as follows:—D.U.T. Co., electric cars, £3,372 12s. Id.; D.8.D. Co., 
electric cars, £742 198. 0d.; total, £4,115 11s. 1d.; corresponding period last 

ear—D.U.T. Co., electric cars, £8,511 Bs. 8d.; ditto, horse cars, £24 0s. 5d.; 

S. D. Co., electric cars, £751 12s. 11d.; total, £4,290 16s. 7d.; decrease, 
£175 5s. 6d.; aggregate to date, £91,733 Os. lld.; aggregate to date last 
year, £90,681 4s. 8d.; increase, £1,051 168. 8d. The mileage worked is 45 
miles electrically, as against 48 miles electrically, and two miles by horses, 
for the corresponding period last year. i 


Glasgow Corporation Trams.--For the week ending November 9th, 1901, 
£13,705 178. 8d., compared with £9,168 28. 9d. for same period last year. 
Aggregate since beginning of present financial year, June Ist, 1901, 
£295,766 48. 10d., compared with £219,208 Os. 4d. for same period last year. 


Liverpool Overhead Railway.— The receipts for the week ending Nov. 10th 
were £1,500; corresponding week last year, £1,511; decrease, £151. Total 


from July lst to date, £80,725; corresponding period last year, £31,996 ; ` 


decrease £1,271. Miles open, 6 miles 67 chains. 


.STOCKS AND SHARES. 


— 


Wednesday Evening. 
WiTH to-night there ended the final 19-day account of the 


present year, and the Stock Exchange breathes a resigned hope 
that business may not again be so listless until, at all events, the 
next one arrives in 1902. There are now two settlements to pass 
through before Christmas, and, what with dear money and the 
approach of the holiday season, we are afraid that no particular 
revival can take place on this side of the New Year, although there 
are incipient signs of business here and there. In some of the 
Electrical issues a fair amount of business is doing; the Supply 
section is almost active in places, and the Railway market is 
eceiviny a good deal of attention. Telegraph varieties are quiet; 


the outstanding feature is a 5 per cent. rise in Commercial Cable, 
while West India and Panama are also better. The Miscellaneous 
list presents few items of interest. 

Central London Ordinary and Deferred stocks have both spurted 
2 per gent., and the quotations begin to assume quite high pro. 
portions. As we have pointed out before, the prices may be 
put up further before the dividend is declared, but if the dis- 
tribution is to be at the anticipated rate of 4 per cent., there will 
probably come a decline in price. Central London Deferred is now, 
in one sense, relatively higher than North-Eastern Consols. Better 
figures are also made by City and South London stock this week, 
the stock having been bought upon the opening of the new exten- 
sion to the Angel on Sunday next. It remains to be seen how the 
Stock Exchange axiom will work out, which declares that when the 
City and South London gets to the Angel it will go to the Devil. 
But we do not think that those who followed last week’s suggestion 
and bought the stock need trouble about the prophecy. Of course, 
the rise which has taken place is too small to admit of profitable 
selling at present, but itis likely to be improved upon. There are 
fresh reports in circulation with reference to the sale of the Baker 
Street and Waterloo Railway. 

The published ambitions of Mr. Yerkes have produced no effect in 
the Railway Market. District Ordinary is 267; Metropolitan Con- 
solidated 734; Great Northern and City Preferred “A” shares 
remain at £8 middle. The quotation for Flectrical Traction Com- 
pany shares is nominally 123. 

Electrical Supply shares have bad no fogs to swell their receipts 
this week, but City of London Ordinary are a remarkably good 
market, and have found buyers over 10. The Preference, however, 
have yielded 4. Several meetings of the Corporation, which have 
lately taken place behind closed doors, are said to have been dis- 
tinctly favourable to the City Company, but the easily-made asser- 
tion does not go into details. Westminsters command the middle price 
of the quotation, but Notting Hill shares are down 10s., upon selling 
by holders who want to take up their new shares. The price of the 
latter is 14 to 2 premium. At the meeting of the ill-fated Hamp- 
stead Electric Company on Tuesday, the reconstruction proposals 
were carried, and those shareholders whose fancy leads them to 
throw good money after bad, will probably have an opportunity for 
indulging their taste. 

Traction shares display no alteration, but in British Electric the 
market is kept goirg by a goodly number of daily orders. Calcutta 
trams are 12— 4, business being done at 12,5, this week. By the 
way, scmeone takes us to task for having referred to Calcutta 
Electric shares as Tramways. We admit the soft impeachment, and 
had noticed it last week, but as the slip was so transparently 


obvious, we did not consider it worth mentioning. Still, we are glad 


to have the friendly reminder. Our correspondent wants to know 
why 4ve do not quote Calcutta Electrics regularly, besides Oxford, 
Hove, aud other such provincials. "The reason is simple. . Business 
in these provincial shares is so very limited that to quote the prices 
every week would be to waste so much space, but the prices are 
mentioned in this article as a rule about once a month: oftener if 
any change takes place. Hove Electrics are 74, Oxfords 5 to 6, and 
Bournemouth and Poole 12 to 13; Folkestones are 54. The Prefer- 
ence shares of the last-named are 10, and the Debenture stock 1034. 
Electric Lighting of Australia Preference are motionless at 4}, and 
River Plate Electric Light and Traction Debenture stands at 65 
nominally. In the London market, South Londons are } off at 24 
and St. James's Preference have shed a fraction. i 

In the Telegraph department Anglo-American Deferred are 1 
lower, the Preferred stock is one up, and Commercial Cable has 
risen five points. It is stated, with what amount of truth we 
cannot tell, that the company is securing the lion's share of the 
Wall Street to Shorter's Court business. West India and Panama 
shares are distinctly better on the brightening prospects of the con- 
cern, and the payment of the full dividend on the First Preference 
up to the end of last century. Eastern descriptions record no par- 
ticular alteration, but Great Northerns are £1 better. 

The new issue of Callender's was sanctioned by the shareholders 
this week, but has to be confirmed by another meeting on Novem- 
ber 27th before a market can be firmly established. The Prefer- 
ence shares are easier, but a rise of one has occurred in the 
Debenture stock. British Westinghouse Preference are hard at 5}. 
being bought by reason of the rapidly completing progress of the 
works, which the market hopes to see opened in the new year. 
India-Rubber shares have again risen 10s., but Telegraph Manufac- 
turing at 11 are unaffected by the dividend declaration of 8 per 
cent. Considerable discussion is on foot as to the legality of the 
Electrolytic Alkali Company's action in offering a commission to 
shareholders in respect of a new issue, it being contended that guch 
a course is equivalent to offering shares at a discount. Castner- 


Kellner Alkali are about 7, cum the 4 per cent. dividend lately 
announced. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Busintss done 


Seok Closing Closing during 
or vidend ; i 
. m abaro) we lant tes yours, Ser din. | or die | Ros lud. 
ER 1. 
— LOYO. ity. lyuu. Highest, | Lowces 

8230 | African Direct Telegraph, 4 % Debe eae eee | 100 880 boi Sis 98 —101 93 —101 " 

25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25 „000 ne. 10 3s sig 31— 44 34— 44 
119,700/| Amazon Telegraph 5 Y Debe., Nos. 1 to 1,2^0 Red. ss | 100 |... .. |78 — 83 78 — 83 
£04 729 | Anglo-American Telegraph n ses ids . (Stock! £3 9s. 73/6 34% | 52 — 55 52 — 55 d 

8,097 610 Do. do. 6% Pref. ies x . Stock 6 „ 6 6 05 | 97 — 99 98 — 100 991 978 
9.1097 610 Do. do. Deferred Sa S N Book = a 78. 58.03, | 93— 103 | 94— 10 1044 9} 
44,000 | Chili Telephone, Nos. 1 to 44, 000. ; wee eee T 5% 34h— 4 34 — 4 34 "- 
19,333,300$| Commercial Cable $100 ; 3 175 —185 180 —190 a " 
1 741.0232 Do. do. Bterling 500 year 4 4 at Deb. Btock Red. Stock . {100 —102 100 —102 102 1007 
16,000 | Cuba Telegraph eis *. | 10 8 [2 7 2. io 5 — 6 5 — 6 xd. 570% .. 
6,000 Do. 10 % Pref. ee eee ` eee eee eee 10 10 & eon eee 134 — 143 133 tA 144 133 eee 
12,931 | Direct Spanish ia i ase ess - - 5 | 4 45 4 55 3 — 4 3 - 4xd| .. fen 
6,000 Do. do. 10 Fir Pret. ... de 988 S i ds . | 8$— 9 8) — 9| nA RN 

30,0007 Do. do. 4i — ox HB zo e | e. [100 —104 95,1100 —104 9|... Pe 

60,710/| Direct United States Cable. E" eee | 20 | 3495 | 3495, | 34% | 1053— 114 | 104 — 114 10!3! 5 
104, 30010 Direct West India Cable, 44 Y Reg. Deb. por wae | ae ] e 00 —103 [100 —103 of 

4,000,000 | Eastern Telegraph, Ord. Stock iss ii p ... Stock 7 | 7 95| 7 95 (137 —142 137 —141 1391 1373 

1,930,£07 Do. 4 Pref. Stock eas T eee | 100 Va s sas 94 — 97 94 — 97 934 his " 

1,432, 2681 Do. Mort. Deb. Stock Red. Stock) ... vis *. ]114 —117 112 —115 xd| 1161 | 112 
300,000 Eastern Extension, 1 m and China Telegraph 10 7 77 95 | 13$2— 144 | 132— 141 14 1313 
920, 0002 Do. 4 95 Deb. Stock ... ive ‘ae S. 1113 —118 113 —118 ET s 
300,000;| 4 Eastern and Bouth African Telegraph, 4 % Mort Deb] 100 54% | . 100 —103 100 —103 | 1023 | 1003 
200,000 Do. 4 % Beg. Mt. Debs. (Mauritius Sub.) 1—8,000 25 | ... = .. 101 —104 951CO —103 Pes l 
180,227 | Globe Telegraph and Trust ... eee REN .. | 10 | 58% | 58% | 5195 | 11 — 11ixd| 11 — 111 113 | 11% 
180,042 Do. do. 6 Pref. Pa see * 106 $ s 142 — 15} | 143 - 15} lái | 14H 
150,000 | Great Northern Telegraph, of Copenhagen i 10 121 15 % | 29 — 31 29 — 31 29898 

78,0001 eni and Bermuda a . T 10 ber } 100 ... | ... 100 —103 100 -103 

17,000 do-European Telegraph see as ..| 25 10 95 10 95 10 % | 40 — 44 Kd. 40 — 44xd) ... a 
100,0007| London Platino- Brasilian Telegraph, 69 Debs. . sis as 100 — .. 1102 — 105 102 —105 As S 

72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 ... 1| .. | 2 iis i—^ i - Id à: 

86,492 Do. o. do. 5% Pret., Nos. 1 to 86,492 1| 4 6 io i— 1 i- 1xd| .. s 

15,000 Do. 6 Oum. let Pref. eee eve ees 10 8 6 6 12 us 14 12 — 14 eee oe 

15,000 Do. 6 Oum. and Pret. eee ee 0 10 6 6 6 12 — 14 12 — 14 eee ees 
250,000 Do. 5 V Non-cum. Srd Pref., 1 to 250,000 5 5 6 6 48 — 48 48— 4i 4430 49 

2,000, 000“ Do. 84 % Deb. Stock Red. der eo. (Stock! 34 3) 33 96 — 99 96 — 99 96 Sus 
500,000! Do. 4 % Deb. Stock Red... 100| ... æ. |4 97 — 100 98 — 101 992 | 9883 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 V5 56 Ys— lye 18 — Imxd 1 EN 
100,000/| Pacific and European Tel. K Guar. Debs., 1 to 11000, + 100 | ... 882 .. 00 —103 100 —10; : 

11,889 | Reuter’s... ^ p vis 85 V5 5 V | 7— 8 7— 8 ; 

3,803 Submarine Cables Trust eee LEE] LII] eee oes soe eee 195 —130 125 —120 . 
,000 | United River Plate Telephone R 5 6 17% | .. 42— bi 48— $} 55 5 

40,006 Do. do. 5 Y Oum. pref. Nos. 1—40, 000 5, .. iv ses 44— bł 4t— bt e da 
179,947; Do. do. 5 95 Debs. ... m .. |Btock| ... A .. |102 —105 103 —106 a a 
155,600 | West African Telegraph, 5 95 Debs.... 100 ; S. | 99 —102 99 —102 i ‘i 

30,008 | West Coast of America, Nos. 1—30,000 and 53, 001—593, 008 23 | ... is ie — 2 — m EN 
150,0007 Do. do, 4 % Debs, 1—1 ,500 gua. by Bras. Bub. Tel. | 100 iss isi .. |100 —103 100 —103 "m is 
207,980 | Western Teen Lia Ltd., Nos. 1—207,930 ... T *. 107 7 7 95 | 14$ — 15 14} - 14$ 148 | 1444 

75,0007 Do dug and ee 1906 .. | 100} ... TA . 103 —106 [193 —106 RS 5 
348,7772 Do. do. ads .. | 100 | ... ies 1103 —106 {103 —106 T a 
88,321 | West India and PE 5 se d 10/295 | V. i— 1 i#- $ 4 ^ 

84,563 Do. do. do. 6 % Cum. 1st Pref. 10 | .. ss 8 5 — 6 54 — 64 85 s 

4,669 Do. do. do. 6 Cum. ond Pref... 10 [III eee [Il 3 — 5 3 — 5 eee 
80,0007 Do. do. do. 595 Debs., Nos. 1 to 1,800 100 see eee oe 101 —104 101 —104 $e 

ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. 1 se — B— è s 3h 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 M. 97 — 102 7 —102 P " 

19,001 | Brompton & Kensington Eles. Lt. Sup., Orad., 101 to 19,761 5 6 6 5 6 7$— ög 72— of ate "m 
£0,000 do. 7 % Cum. Pref.... B. s aa m 81— 82 81— 8i 22: 2: 

50,000 e Cross and Strand onus Supply  .. 5 87 97 9 9 — 10 9 — 10 9} 

51,000 do. do. 44% Cum. Pref. 5| ... iei Ú. 51— 5 e 5 m 
12005 T do. T 4% Deb. Stock Red. | 100 eT one . . 104 —103 105 —107 E 

000 |*Oheisea Electricity Supply, Orc. ss Sis 985 5 6 6 35325 5 — 53 5 — 5) 5 
160 l Do. dd un V Deb. Stock Red.. Stock.. |109 —112  |109 —112 m 

70,579 | City of London "Electric Lighting,Ord.40,001—110,579.. | 10 6 41 C 9 — 10 94 - 10} 1076] 95^ 

40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 6 / 6 | 114— 121 | 11 — 12 111 113 
400. 000? Do. 5 & Deb. Stock, Scrip. (iss. at £115) all padde wee | e. 122 —127 122 —127 i ms 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid | 100 | ... ids Ms — 101 -—104 " u 

40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40000 | 10 j nu 4 41 „ | 84— 93 83— t4 8i 81 

20,000 Do. do. do. 6 % Pref, 40,001—60,000 | 10/62, |625|6 95 | 12 — 13 12 — 13 123 12 
40 3,000! Do. 4j V Deb. Stock, Prov. Certs (a paid) Rd. E "M .. 104 —107 104 —107 105^ | ... 

35,500 ` Edmundson's Elec. Corp., Ord. Shares - oes 61690162, 7 „ 53— 6 512— 6 58 

20,000 Do. do. 6 % Cum. Pref. „„ E ies 54— 6 53— 6 54 
120,0002 do. 4j % 1st Mort. Deb. Stock.. 100 105 —108 105 —108 106f 

21,000 N and Knightsbridge Electric, Ord. ds S.L. se uu is 11 — 12 11 — 12 Lu 

90,000 Do. do. do. 4% Deb. "Stock |Stock| .. ier * {101 —104 1101 —104 TE 
110,000 | London Electric Bupply Corporation, Limited, Ord.  ... 3| .. ius sas lj— 12 11— 1j ic 

49,840 Do. do. do. do. 6%, Pret. I6 eee Ee 4— 5 4— 5 43 
250,000? Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock 82 .. | 96 —100 96 —100 - 

98,769 | Metropolitan Electric Sup ly, 101 to 62,500 ^ 10 5 5 Y 6 N 13 — 14 13 — 14 133 133 
270, 0007 Do. 43 t Mortgage posue Btok | .. | .- iss .. 113 —116 113 —116 - " 
250,0007 Do. 34% Mort. Deb. Stock Red. Stoch we | oe | 96 — 99 | 96 — 100 973; .. 

8,652 | Notting Hill Electric Lighting dea œ. 10/6 7 7% 153 — 163 | 154 - 164 2)... 

40,000 | St. James's and Pall xx Light, Grd. ea vex 5 |144% 14495 14195 | 15 — 16 15 — 16 lo] 2 

20,000 Do. do. 7 % Pref., 20,081 to 40080 | 5 7 7 795 | 84$— 93 8— 9 8b | B5 
150,0007 Do. do. 34 % Deb. Stock Red. 100 „ |97 —100 | 97 —102 k 

12,000 | Smithfield Market Elect. Bapply, // 5 de e| D) a -€ 2 — 9] 2? — 24 " a 

50,0002 Do. do. : vee 4. | 100 | ... ** | 80 — 90 80 — 90 m i 

85,000 | South London Electricity Subil. us ode ew]. eros aaa me e 8 ij 3934 .s01 v 
109,518 | Westminster Electric Supply, Ord. E FS 5 12 X 13 4,110335 114— 123 113 123 | 123 | li j 


* Subject to Founders Shares. 
t Unless otherwise stated all shares are fully paid 
Dividends marked § are fori a year consisting of 


Dividends 
e latter p 


in deferred 


t Quotations on Liverpool Stock Exchange. 
share warrants, P 
f one year and the first part of the next, 


fita being used as capital. 
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SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock ; Olosing Closing Business done 
Present Dividends for 
m aum. g e e bes e. Quoi | quom | ‘week ended" 
n ; Highest.| Lowest, 
20,000 | British Aluminium 7 95 Cum. Pref. ... ves * 10 5— 6 5 — 6 e 85 
$00,000! Do. do. 5% 1st Mort. pem Btock Red. Stock 87 — 91 xd| 87 — 91 UN i 
62,074 | British Electric Traction iss ie» s% ..| 10 d * 8 8 % 9 [4 134— 144 | 134— 14} 144 | 143 
92,000 Do. do. 6% Cum. Pret. e. | 10 vee |11$— 12} | 11¥— 121 12% 111 
620,060! Do. do. 5 Y Perpetual Debenture Btock ... Stock 121 —124 1121 zu 1224 | .. 
70,000 | British Insulated Wire Ord. . sve sas eas 5 15 5 * 20 ö * 15 L4 8 — 9 8 — 83 .. 
70,000 Do. do. 6 % Cum. Pref. oe eee sas 5 51— 5j 51— 5 ue Es 
50,000 |{Browett, Lindley & Co. (1899), 8 " ate we | £l 8 [4 — 1 . 
50,000 |T 6 % Cum. Prei. EI e| 6D 1— 1 in Lid sis " 
105,731 Brush Elecl. Engine. ‘Ord., 1 to 105,731 ES ios 2 r T 5 %| 18— 18 l8— 18 hl us 
150,000 Do. do.  Non-cum. 6 % Pref. . "E 2| 6 €$| 6 J 1i— 23 | 1f-— 2% 26 1H 
125,0001 Do. do. 4j % Perp. Deb. Stock ... . Stock . . 102 —105 102 —105 . 
125,0C0! Do. do. 44 Pes; . 2nd Deb. Btock .. Stock 99 —102 99 —102 z 
30,000 | Callender’s Cable aperi nao 8 „Nos. 1—30,000__... 5 | 15 96 15 E. 15 96| 16 — 17 xd| 16 — 17 168 | 16 
40,000 Do. do. 5 Y Cum. Pref. - 5| su is in 5i— 61 53— 6 SM 5 
90,0001 Do. do. —4i % 1st Mort. Deb. Stock Red . Stock ES .. 111 —115 112 —116 110 | 109] 
1,969,800 | Central London Bailway, Btock eas E .. |Stock| ... E .. 106 —169 108 —111 1103 | 1074 
* 440,100 ; do. 4% Pref. Stock. . (Stock! .. | .. | ... 105 —108 105 —108 |1074) ... 
440,100 Do. do. Def. do eae Stock ae .. |105 —108 107 — 110 1084 | 108 
855,000 | City and South London Railway KT .. Stock 24%] 19%) 12%} 51 — 54 55 — 58 58 54 
47,500 | Do. do. Ord. shares Nos. 22, 501 to 70, 000 .. esl. AO: ics awe 5 — bł 5 — bł s " 
54,000 | Crompton & Co., Noe 140 B4000 Deis, 167 000 d i 3| 6% 74% 8 % 3 — 34 3— 33 us " 
Do. 1 0 o 
100, 0001 £100, and 901 to 11, 000 of £50 red I eee eee eee 100 —1C5 100 —105 eee eos 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 5| 6% 6 Y 24%) — à i—- 8 sae Ev 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5 6%] 6B 24%] 14— 2% 14— 294 T EN 
944,023! Do. do. do. 4% Deb. Stock Red *. 100 .. ut . | 80 — 85 80 — 85 5r E ua 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certa. MES 100 "i “sh .. | 84 — 89 84 — 89 " 
112, 100 | Electric Construction, 1 to 112,100 ... ves 2| 6%) 62| 69$ 12— 22 lj— 24 DRE 
31,399 Do. do. í Cum. Pref., 1 to 31,390... Ss 2) 795 .. was 24— 3 24— 3 ies 
182, 5007 Do. do. Perp. lst Mort. Deb. Stock .. Stock ius T 98 —102 98 —102 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... vas ev] 39] aa e .. | 10 — 10j | 10 — 104 m 
150,000 Do. do. 4% Mort. Deb. ... -- . (Stock .. | 99 — 102 | 99 —102 101 885 
95,000 Henley's (W. n Telegraph Works, as jV Vis 5|14 v, 15 [4 20 %| 16 — 17 16 — 17 163 | 164, 
95,000 Do. do. dne ius - b .. 44% m 54— 6 54— 6 58 | .. 
50, 000 Do. de do. 43 Mort. Deb. Stock... Stock * |112 —116  |112 —116 a 7r 
50,000 India-Bubber, Gutta-Percha and be or Ao Works ..| 10] 10 * 10 * — 223 — 234 23 — 24 2376 231 
800, 0002 Do. do. do. 4 95 1st Mort. Deb .. oe | 100 100 —103 xd|100 —103 sai i 
$7,500 |tLiverpool Overhead Railway, Ord. ds ..| 10 58% s 3i% 51— 5} 5j— 63 sis in 
10,000 |f Do. do. Pref., E10 paid. 10 5$ 121 — 121 124 — 12 
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$Rosling, Appleby & Fynn 6 % Cum. Pref. . ids e. | £1 bi e 19/- to 20/- | ... — un ss 
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95,000 Telegraph Manna cuna, Ord. Nos. 1 to 25,000 ... : 8 96 12 &| 12 [4 3 114 103 — 113 10H! ... 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 20,000... a ay 54— 6 | xu | - 
5840 0002 Waterloo and City Railway, Ord. Stock 100 100 | 3 EE! 3 sy 3 3 X or 91 — 91 — 94 93 si 
I Quotations on Liverpool Stock Exchange. i Unless 8 stated all shares are fully paid. $ Au Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
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e „ 450% ) . per gal. 5/6 5/6 . i » Charcoal Sheets .. . per ton d. dec. 
a Sulphate eo e+ perton £22 292 í „ Pig (Cleveland warrants) .. per ton 44) 1013 4 
a Nitrate ° ee per ton REM £974 © „ ; acoording to se per ton From 411 m | 
@ „ White Sugar .. perton| 281 £81 ; i „ Borap heavy.. .. Per ton 50/- to 52/6 | 50/- to 53/6 
us lated Spirit e per ton 4n 10 2 10 dn „ Wire, galvanised No. 8 .. per ton ican N T : 
a Naphiha, Solvent (00% ai 100 C). per gal Us 998 E : Lead, English ger ve e person 211 12 6 | £1117 ety ndm 
a Potash, Bichromate, in casks.. per Ib. 8d. 834. jd. deo. Shee . per ton] £18 10 4 
a „ Caustic (, . Per ton 494 £M e. 9 Mánganin Wire No. 98 eo. per lb. 81. 8/- 
a .„  Bisulphate .. .. perton £35 £85 oe g Meroury ee Der bot. 
a Shellac .. perowt| 105 / 05 - d Mioa (in original cases), small .. per Ib. | 8d. to 9d. | Bd. to 9d 
«Sulphate of Magnesia . . per ton &4 10 44 10 d „ A 4 medium per lb, | 1/9 to 3/9 to : 
a Bulphur, Bublimed Flowers per ton £6 £6 os d. xs : is per Ib. | 8/8 to 7/8 to 7/8 d 
: " Dene. ered .. .. per ton 25 10 £5 10 ki p Phosphor Bronse, plain caning per Ib. TI 1/04 to 1/8 d 
.. per ton £6 £5 2 p á rolled bars &roda per lb. 1/1 10 ½ (IW ½ Ga 
a Bcda, Casio (white 70%) .. perton 410 15 £10 16 y » a strip &sheet per lb. From 1/8 mi ee 
" e» per ton £8 £n va o Platinum per os. 241 £41 . 
i B hromate, casks  .. per lb. 941. 24d. M ? Silicium Bronze Wire per lb. pos to hy a ae x 
METALS. &o. * ngiodesc'p'n per ton 425 oles é J 
b Aluminium Ingots, in ton lots per ton £148 £148 i g Tin block nk .. per ton | 42710 £117 } N 
b e Wire, in ton lots per ton nA ELA HA 9 u toll : e . per lb. 1/6 L6 
: abris PON Bu ton lote pardon p aog 2191 m * „ wire, Nos. 1 to is per Ib. 17 1/7 
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: be deer 2 es ee per ld. ld. Es j Yarns, 2/10s Grey Cotton, on sp'ls per Ib. . ii 
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€ iu Wire, basis = ce Por Ib, "i. 7 : j « 3 ply i0 Ibs. Russian .. ber Ib. 44d. 4132. s 
c Oopper Tubes (brased) per lb, , 104, i. „ 10 158. Russian, single :.. per lb. 4id. aid. gs. (d deo 
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a Mesris. 0. Boor & Co. India-Rubber, kM Morris Ashby, Limited, 
Q iotntiona 2 M Pank Aluminium Co., Ltd Quotations : Meners anes Shakespeare. (Go. Lad. tati EK N W. T. GIVE B & Oo., L 
Supplied by Mane n = 3 & Bons., supplied b " Messnrs. Jackson & Till. Quotations | & Messrs. P. Ormiston & Sons. & Co. Lu. 
Eging & Bons. plied by | Messrs. Bolling & Lowe. supplied by | ; Messrs. Johnson, Matthey 
e Messrs. Frederick Smith & Co, j Messrs. Walter H. Hindley & Co. p The Phosphor Bronze Compep? 
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THE “STIRLING” BOILER. 


Tue search for a boiler which shall, as far as possible, combine the 
simplicity and reliability of the fire-tube type with the quick- 
steaming properties and small floor space of the water-tube type has 
led to the introduction of an enormous variety of designs, most of 
which, after a brief exposure to the public view, have passed into 
oblivion. Amongst those which have survived this ordeal, and have 
established themselves upon a firm footing in central station prac- 
tice, is the water-tube boiler made by the Stirling Boiler Company, 
Limited. The business was originally carried on at the company’s 
Albion Road Works, Edinburgh ; but, as the boiler grew in favour, 
it was found necessary to provide larger premises, and new boiler 
works were laid down at Flemington, near Motherwell. These 
works are situated at the heart of the coal and steel district of 
Scotland, about 13 miles from Glasgow, and are on the main line 
of the Caledonian Railway, from which sidings are run into the 
works. The latter cover an area of about 10 acres, and are capable 
of turning out eight complete boilera weekly. 

The main shop measures 300 ft. x 150 ft.; it is well lighted and 
ventilated, and is laid out so as to require the least possible 
handling of the materials of construction in their conversion from 
raw to finished products, without overlapping or crossing. Most of 
the tools are electrically driven; the power house contains two 
Parsons turbo-dynamos of 130 KH. r. each, running at 4,000 revolutions 
per minute, and provided with the Caledon Shipbuilding Com- 
pany's surface condensers. There are also two steam-driven 50-H.P. 
air compressors, of the Ingersoll-Sergeant Drill Company’s make, 
and two hydraulic pumping engines, made by Messrs. Glenfield aud 
Kennedy, working at 1,200 lbs per sq. in. No holes are punched 
in any part of the boilers; a large number of drilling machines are 
therefore used, made by Mesers. Buckton, of Leeds. Many of these 
are of the six-spindle multiple-drilling type. For caulkingthe seams, 
pneumatic tools have been supplied by the New Taite-Howard Com- 
pany. A complete hydraulic plant of modern type has been laid 
down for stamping drum ends, saddles, &c., out of steel boiler-plate, 
of which the very best quality is used. : 

The boiler itself was illustrated in our issue of J uly 5th, 1901, in 
connection with our articles on the Glasgow Exhibition; we repro- 
duce a section of the standard boiler of the latest type, having 
three upper and two lower drums. This pattern is made for evapo- 
rations from 2,500 to 21,500 Ibs. of water per hour, and for auy 


STANDARD STIRLING BOILER. 


pressure up to 300 Ibs. per sq. in. The lower drums are always 3 ft., 
and the upper drums 3 ft. or 3 ft. 6 in. in diameter, the length 
varying from 4 ft. 8 in. to nearly 18 ft. The tubes are all 31 in. 
diameter outside, and the largest size contains 432 of them. A 
special feature of the boiler, on which great stress is laid, is the 
small floor space occupied, the largest size mentioned taking up an 
area 21 ft. J in. long x 19 ft. 8 in. wide, with a total height of 
25 ft., including brickwork. 

he large space over the furnace provides for the efficient com- 
bustion of the gases, while the long path which they traverse along 
and amongst the tubes enables the latter to abstract the maximum 
of heat from them before they enter the flues. The feed water is 
admitted into the hindmost upper drum ; the section of tubes con- 
nected with this is to a great extent isolated from the rest of the 
boiler, so that this section forms what is practically an economiser, 
and at the same time most of the scale and scdiment contained in 
the water are deposited there. As the lower drums are slung by 
the tubes from the upper ones, and the whole structure is supported 
by a steel framing, independent of the brickwork, expansion is 
allowed to take place freely without the possibility of straining or 
distorting any part. Lastly, owing to the large water surface and 
the Special steam separator in the dome, the steam is delivered free 
from priming water to the piping. 

A similar boiler of extra large size is made, having four upper 
and three lower drums, and being capable of evaporating 30,000 lbs. 
of water per hour. 

Tae boiler is made in a rather simpler form, with a smaller ratio 
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of heating surface to grate area, for use with economisers; as the 
back section is more completely isolated, this form is also specially 
useful where the water is exceptionally bad. The standard sizes 
for this type vary from 3,300 to 9,200 lbs. of water per hour, the 
last having 252 tubes, and occupying a space 18 ft. 11 in. long x 
15 ft. 9 in. wide x 20 ft. high. 

Probably the first objection to the boiler which strikes an engi- 
neer is the difficulty of replacing tubes. "This, however, is more 
Apparent than real. Means of access to every part of the boiler are 
provided, and we are informed that it is possible to replace prac- 
tically the least accessible tube well within an hour; should a tube 
leak or burst, it can be plugged in a few minutes, and left for 
replacement at a more convenient season. The nearly vertical 
position of the tubes prevents any accumulation of dust upon them, 
or of sediment inside them; moreover, the tubes are staggered, so as 
to break up the streams of hot gases, and the feed water enters the 
boilers at the coolest part, so that the best, conditions for maximum 
heat utilisation are present. 

The circulation is brisk, owing to the large differences in level 
and the free passages provided; most of the steam is generated in 
the front banks of tubes, but it is drawn off from the middle dram, 
80 that any priming water given off in the first drum is dropped 
before the steam arrives at the dome. 

Actual experience with the Stirling boilers appears to fully bear 
out the claims of the makers. The best criterion, of course, is the 
business done. During the past two years 300 boilers have been 
sold ; of these a large number went to electricity works, including 
Edinburgh (2,650 R. p.); Brompton and Kensington (2,800 H.P.); 
Newcastle and district (4,600 H.P.); and on order, London County 
Council tramways (10,000 m.».); Eastbourne (1,000 KH. p.); Ayr 
(1,000 R. p.); Kirkcaldy (1,950 E. p.); and Sheffield (1,440 H. p.). 

From inquiries which we have made of actual users of the 

boilers, it appears that they have been in use for several years, 
with satisfactory results. Scale is mostly deposited in the back 
tubes, which are easily cleaned. The boiler is an economical steam 
generator, and can be forced to double its rated output, without 
producing wet steam, and without an excessive flue-gas tem- 
perature. 
At one important station no repairs have been necessary in two 
years, and the boilers are only cleaned once a year, at a cost of 
about £6 each boiler. It is true that the water supply at this 
station is very good. The tubes are cleaned by means of a tur- 
bine " cleaner, worked with water at a pressure of 80 lbs. per sq. in., 
which is said to be very effectual. At this station the average 
evaporation obtained is 8'6 lbs. from and at 212° F., with coal of 
12,800 thermal units per Ib., and this is as good as that of the marine 
boilers at the same station. Chain grate stokers are used, and 
smokeless combustion is readily obtained, even with 8moky coal. 

The evaporation mentioned above has been exceeded in tests 
carried out by Prof. Ewing last year: in these trials over 8,000 Ibs. 
of water were evaporated per hour with natural draught (0 4 in. 
water) at the rate of 1003 lbs. water per pound of Nixon’s 
Navigation ” coal, from and at 212°F. The makers guaranteed an 
evaporation of 6,000 lbs. per hour, which was well within the 
actual result. Moreover, they guarantee an evaporation of 11 lbs. 
steam per pound of Welsh coal of 14,500 B.Th.U. calorific value. 

It is clear, from what we have said, that the Stirling is a boiler 
to be reckoned with; it possesses properties and features which 
render it well adapted for use in electrical generating stations, 
where it is already finding favour, and we believe that it will, in 
the future, occupy a prominent placa in electrical and general engi- 


neering. 
O D 
THE FUTURE OF THE STEAM TURBINE. 
By W. E. WARRILOW. 


THE advances made in turbine construction naturally give rise to 
doubts as to the capabilities of the reciprocating engine to hold: its 
own for an extended period for purposes of electric light and power 
generation, against its rival. A glance at the development of 
methods of driving the dynamo-electric machine, from its earliest 
inception to the present time, would show the observer how matters 
have more or less speedily tended towards the rejection of those 
types of engine which have occupied considerable floor space in the 
performance of their duty. The old rope and belt-driven sets, 
though certainly still running in small stations, very quickly ceased 
to represent the standard of generating units, their place being 
speedily filled by the direct coupled plant. 

This latter class has passed through many stages, from which it 
has emerged into two distinct types—the slow and high speed unit. 
At the outset of electric supply, the engine and dynamo builders 
occupied positions which were directly in opposition to each other's 
interests. The engineer could construct a slow speed engine; but 
the electrician demanded a high speed for his dynamo, so that fail- 
ing direct coupling, belt or rope gearing was the only compromise 
which could be effected. The desire for a high speed was not long 
unfulfilled, so that direct connection between dynamo and engine 
became poasible, until such time as the speed could be reduced for 
coupling to a slow speed engine, usually of the horizontal class. 

In most of the modern stations of average size, the high speed 
engine has been generally adopted, and it is also to be found in 
some works of large size, but for schemes which supply electricity 
to areas of many square miles, there is a tendency to favour the 
slow speed, or what has lately sprung up, the medium speed unit. 

Where ground costs little, the horizontal engine is employed, 
though even here there is an increasing use of the vertical set to 
economise floor space. The adoption of this latter course, however 
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results in an excessive height for the engine house, by reason of 
the massive proportions to which slow speed machinery attains. 
This, of course, increases the cost of buildings, as well as the 
difficulty of handling heavy pieces of metal at a great height ; 
moreover, when repairs are needed, in the majority of cases the 
engine can only be overhauled by removing the steam chest, 
cylinders, &c., from the top. Again, the arrangements for steam 
and exhaust pipings are more complicated and costly, as greater 
length will be required, and provision for opening and closing 
valves from the floor level will be necessary. 

The increasing size of generating units and stations serves most 
clearly to illustrate that the reciprocating engine is becoming a 
giant which may ultimately defeat the object for which it has been 
raised. The main aim of engineers is, or should be, simplicity in 
generation, and where pcssible this simplicity should be attained 
at all costs. Now, it is evident that the reciprocating engine, 
though a good and useful power producer, does not represent the 
ideal in that respect by any means. The great number of its 
moving parts tends to increase the cost of its attendance and main- 
tenance, items which should be rather the reverse in an electricity 
station. Again, the time required for the laying of foundations 
and the erection of the engine militates against the speedy com- 
pletion of works which may be needed in a hurry, and the 
majority of stations are usually wanted with the least possible 
delay. A modern 1,500 kilowatt slow speed set will occupy 
about 630 sq. ft, while the vertical height will be not 
less than 22 ft. The foundations for this set will take any- 
thing up to three months to build, and the engine and dynamo 
will not be completed under that time. The horizontal 
engine will not be considered here, as it is not now laid down in 
very large stations. The high speed engine does not require very 
much room, though the height is somewhat excessive, a 1,500-Kw. 
(Willans) set occupying 681 sq. ft., and taking a vertical 
height of 28 ft. The foundations of this unit will be laid 
in about six to eight weeks, according to the nature of the 


ground. Now when these figures are compared with those obtained . 


in pioneer undertakings, it will be seen that the floor space occupied 
per kilowatt generated has been very materially reduced. In the 
case of large engines, however, the amount of attendance is not in 
any way reduced, nor is the cost of the repairs any the less. From 
the present aspect of affairs there seems very little hope of these 
items being lowered in cost as long as reciprocating engines are 
employed, for no matter how little space they may occupy, as long 
as their upkeep remains at a comparatively high figure, it becomes 
more evident that further improvement is impossible without altera- 
tion in the method of applying the steam. 

This change in principle is to be found in the turbine, which, 
quite apart from any of its so-called defects, represents the ideal 
engine for the generation of electricity. Possessing but one 
rotating part and requiring no special foundation, it embodies all 
that could be desired for coupling to any type of dynamo for direct or 
alternating current. The improvements effected in its construction 
and its employment in a large number of electricity works in this 
or other countries should indicate that it is destined to fill a 
promirent place in the generating stations of the immediate future. 
Unlike the early undertakings, the schemes which are now planned 
demand units having capacities running into thousands of kilowatts, 
instead of hundreds, so that the class of engine which the turbine 
represents has every opportunity of appearing to the best advantage, 
as far as steam consumption is concerned. "This question of con- 
sumption of steam in lbs. per kw. has been a favourite one with 
consultants, the makers of engines being encouraged by the offer of 
a bonus to reduce it as much as possible. The guaranteed per- 
formance of a reciprocating engine in this respect has often given 
it the preference over such an engine as the turbine, though no 
caleulation has been made as to the possibilities of either engine to 
get out of order, or increase its steam consumption with time. 

That the repairs needed for reciprocating engines are always 
becoming greater with the ace of the machine, goes without saying, 
while consumption of steam will also increasc in a corresponding 
degree. This state of things must continue to exist as long as 
engines of the reciprocating class are laid down, as no amount of 


improvements can ever eradicate these defects, which are part and- 


parcel of engines constructed on this principle. Reduction of the 
steam consumption may be an advantage to a station, but repairs 
and maiutenauce are equally, if not more important, especially as 
the latter cause a want of contidence in the apparatus to spriug up, 
which ultimately ends in disgust. The extensive experience which 
the engivecring world has had of the reciprocating engine for 
purposes of electrie geueration, is now making it apparent that tbe 
limits to the development of this class of power producer are not 
far ahead. The contemplation of enormous schemes for the supply 
of energy from coal pit ventres, does not improve the prospect in 
any way, the thought of maintaining 50,000 n.r. of slow speed 
vertical engines in repair being far from encouraging, when con- 
sidered in the light of experience with large stations now running. 
It is impossible in the limits of this short article to take up all the 
facts of the case, as an enormous amount of interesting material 
could be got together on the subject; suflice it to say, that when 
considered from all points, the reciprocating engine appears in such 
an unfavourable light compared with a turbine, for large powers 
that for electric light and power purposes, it bids fair to yield the 
palm to its rival. l ' 

A modern turbo plant of 1,500 Kw. capacity will stand on a floor 
space of 728 sq. ft, and will have its own condensing plant at 
that. No foundations are needed for its reception, and no oil is 
necessary for the lubrication of thc rotating parts acted npon by 
stemm. In both these items it will be at once scen that large 
economies in time and material will be ellected. The absence 
of oil in the steam especially enabling the condensed water 


to be returned to the boilers. The machine when delivered 
can be assembled on its particular portion of the engine 
room floor, and no vibration will take place while the plant is in 
motion. The appearance of the engine room will also be greatly 
enhanced, in that the turbo sets occupy little head room, and 
consequently will cut off little or no light from the windows The 
small vertical space needed also does much, to decrease the cost 
of buildings as well as the steam and exhaust piping for the turbine. 
Combined with these are, the little attention required both for run- 
ning aud maintenance, and the ease of manipulation for parallel 
running on account of the even turning moment. 

That the early types of turbine were extravagant in steam is well 
known, but this circumstance was due to the comparative scarcity 
of data in the design of such engines, as well as the fact that very 
small units were required for electric supply purposes. 

The day of the small station is, however, about to depart, so 
that the turbo set can appear to its best advantage under the im- 
proved conditions, and where the reciprocating engine must 
ultimately fail, the turbine can be looked to as a reliable substitute. 
Such a fact is not one to cause regret on the part of engineers; 
rather should they welcome the new engine as a means of deliver- 
ance from the difficulties which progression on the present lines 
must assuredly bring. The existing state of competition in all 
industries, but especially the electrical one, will no doubt keep the 
reciprocating engine in our midst for some years to come, though 
the same competition will also bring more prominertly to the front 
the steam turbine, even to the extent of finally ousting its rival. 

However, with a reduced steam consumption (such as was 
obtained with the Elberfeld sets), and with the many other advan- 
tages which it possesses, the prospect before the steam turbo- 
generator is of the brightest, and it remains with consulting engi- 
neers to give that fillip to this branch of engineering which it 
rightly deserves, to land it far ahead of all other methods of obtain- 
ing electric light and power from steam. 
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GERMAN ELECTRICAL FINANCE. 


A RECORD oF DECLINE AND DISASTER.—THE QUESTION OF 
COMPETITION aT Rouinovs PRICES. 
GENERAL depression in trade, over-production, excessive specula- 
tion, ruinous competition and a too numerous creation of mushroom 
concerns during the period of high prosperity, are the leading 
characteristics of the German electrical engineering industry at the 
present time, and it would, perhaps, not be far from the truth to 
suggest that in these causes lies some of the success of Teutonic 
firms in securing English contracts during the past year or two. 
It would be impossible, at the present juncture, to assert definitely 
whether this is actually the case, but the lapse of another year should 
show from the reports and balance-sheets of the German companies, 
at all events by inference, whether the contracts obtained in 
England have been accepted at prices which have left any margin 
of profit. Many doubts on this point arise when one finds that 
Teutonic firms have already begun to incur heavy losses on trading 
account, apart from the considerable depreciation in the value of 
electrical securities in which they have become interested. In fact, 
it is asserted on good authority that contracts have been entered 
into—not that any particular company or country of destination 18 
specified—entirely regardless of the cost of production, and the 
statement would appear to be borne out by the financial results of 
some of the undertakings. It is now proposed, in order to over- 
come some of the difficulties in regard to orders and prices, to 
elaborate a scheme to control business and prices, and two of the 
leading companies are negotiating with a view to arriving at an 
arrangement in this direction. If this be successful, other pro- 
minent firms will be invited to join the movement, but the smaller 
companies and firms do not regard the scheme with any favour, 88 
they see in it almost a declaration of war. However that may be, 
our readers will be able to form some idea of the position in Ger 
many from the following summary, which has been brought down 
to the beginning of November. E 
The report for 1900—1901 of the Allgemeine Elektricitats 
Gesellschaft, of Berlin, the publication of which bas been awaited 
with considerable interest, was issued on October 31st. It States 
that the turnover has been maintained at the same level as in the 
previous year, and that most branches of manufacturing have been 
satisfactorily employed down to the present time. After Mech 
expenditure, and making provision for depreciation, the gum 0 
£486,921 is available for disposal, as compared with £535,761 8 Ne 
ago. These figures show that the company has suffered from tbe 
decline in the general prosperity, although only in a small 1 
as compared with other and similar undertakings; and t ái 
superiority is due to the fact that its internal affairs bave been py 
fully looked after in times of prosperity. It is proposed ae e 
general meeting 1n December to recommend the payment of 8 
dividend at the rate of 12 per cent. on the capital of £3,009,000, af 
compared with the regular payment in tbe four previous A 
15 per cent. on a less amount of capital. After providing H 1 
distribution, the greater portion of the balance will be transte : 
to the reserve fund, which will thus reach the legal maximum 0 
£1,500,000, or one-half of the share capital, so that allocation n. 
thie respect, to the extent of £75,000 per annum, will pr and 
be necessary in the future. According to a return made to : 10 P 
of last September, the goods invoiced, and the orders on vei dion 
that time, were practically of the same magnitude as at the tdi 
sponding period of 1900, and this position 18 regarded as isi 1755 
tory under existing circumstances, provided that an m 5 
decline in prices is not brought about by reckless competitors, 


Vol. 49. No. 1,251, NOVEMBER 15,1901] THE ELECTRICAL REVIEW. 


319 


eagerly fight for every large order without any regard to the cost of 
production. The report then states that a revival in the electrical 
industry will not take place all at once, but the company is 
endeavouring to work in the direction of induciug the large 
undertakings to consider the question of reducing the expenses of 
testing, manufacturing, and selling, by the introduction of appro- 
priate organisation and distribution of work. In this connection, 
and as a beginning, preliminary negotiations have been entered into 
with the Schuckert Company, of Nuremberg, and although no deti- 
nite decision on the question appears to have been arrived at as yet, 
it ie considered that mutual assistance and co-operation would be 
of considerable advantage to the companies. ; 

The Schuckert Company, of Nuremberg, appears to be recovering 
from some of the difficulties which have beset it for several months 
past. Probably the most important matter is the sale of the under- 
taking of the Bosnian Electricity Company to a syndicate, with the 
consent of the Government of Bosnia and Herzegovina, The 
Nuremberg Company waa interested in the Bosnian concern to the 
extent of £200,000, but it was officially announced on October 29th 
that the undertaking had been disposed of, and that the loss to the 
company only amounted to £25,000. As to the general situation, 
it was stated on the same occasion that the value of the goods 
invoiced to the branch establishments was only £15,000 less than in 
the corresponding period of last year, whilst the deliveries of manu- 
factures from the head works were not considerably behind those of 
the previous year. 
stations and tramways has, however, largely diminished. No state- 
ment was made at the board meeting for publication as to the pro- 

sed working agreement with the Allgemeine Elektricitäts 
Gesellschaft, of Berlin, although in some quarters the arrangement 
is thought to cover more than a proposal to regulate prices and 
business transactions. i 

The report of the Helios Electricity Company, of Cologne, will 
come as an unpleasant surprise to the shareholders, although not to 
those who were inclined to think a few years ago that many of the 
German companies were proceeding with too much haste in extend- 
ing their sphere of activity in different directions. Founded in 
1884 with the modest capital of £50,000, the amount since 1894 has 
rapidly been advanced to £1,000,000 ; aùd although dividends were 
not paid in the early days, distributions up to as high as 12 per 
cent. have been declared since 1894, and even 7 per cent. was paid 
for 1899—1900 on £800,000. That the financial position was known 
to be far from satisfactory is shown by the fact that in July last 
Herr Pfankuch, the new general director, submitted a scheme for 
governing the future policy of the company. It was then decided 
to make exhaustive alterations in the internal organisation, to wind 
up old concessions as rapidly as possible and to embark on new 
ones only to a moderate extent, and to mainly depend upon the 
manufacturing and selling branches for solid accounts. This pro- 
gramme has been followed since July, but notwithstanding this, a 
remarkable state of affairs was disclosed at a meeting of the 
directors on October 9th, when a report was submitted showing that 


heavy losses had been incurred during the year. The company’s. 


report, which has now been issued, exhibits an even more unsatis- 
factory state of affairs, inasmuch as the actual deficit for the year 
amounts to no less than £418,320. Of this total, £77,802 represents 
the loss on working, as compared with a profit of £163,575 in the 
previous year, whilst it has been found necessary to write down 
stocks to the extent of £114,158, and investments by £112,802. By 
drawing upon the reserve fund, amounting to £151,461, and on two 
other accounts the deficit has been reduced to £245,320. The 
directors attribute the enormous loss to the diminution in the value 
of the securities held by the company, the decline in the value of 
raw materials and the heavy amounts which have had to be written 
off for depreciation. 

The Busch Electric Car Works Company, of Hamburg, which is 
financially interested in the English firm of Messrs. G. F. Milnes 
and Co. to the extent of £32,610, has found it necessary to 
reorgauise its affairs in consequence of the loss of credit through the 
collapse of the Dresden Credit Anstalt and other failures, and the 
loss of £15,000 in connection with the Kummer failure. In 1897— 
1898 and 1898—1899 dividends were paid at the rate of 9 per cent., 
but in 1899-4000 it was only possible to distribute 4 per cent. 
Tbe position of affairs, however, became so critical that the directors 
convened an extraordinary meeting of the shareholders, who 
eventually agreed to a scheme of reconstruction either for writing 
down the share capital by four-fifths or for paying up 33} per cent. 
on the amount of the shares held; in the latter case the payments 
must be £35,000 as a, minimum. It is anticipated that this scheme 
will improve the position of the undertaking. The company, which 
Is carrying out repeat orders for Messrs. Milnes & Co., has found the 
construction of electric cars to be insufficient to keep its works in 
operation, and there have been added branches for the building of 
railway wagons and under-frames for electric tramcars. 

The directors of the Mix & Genest Telephone and Telegraph 


Company, who held a board meeting in October, had under con- 


sideration a report of the course of business during the first cight 
months of the current year. It was pointed out in the report that 
the company's trade had continued in a favourable condition, and 
that transactions have been equally as considerable as in the corre- 
sponding period of the previous year. The depression which 
prevails in nearly all industries has not affected the company, 
which has sufficient financial means at its disposal. It is expected, 
from the results already obtained, that the year's trading will 
terminate satisfactorily. 

The D. E. W. Garbe, Lahmeyer & Co., of Aix-la-Chapelle, has a 
nominal capital of £150,000, of which only £97,500 appears to have 
been paid up. The sum outstanding isin arrears, and is being called 
up by not later than Maroh, It {a not quite clear whether the none 
payment of capital ia due to the pregegt Snancial position of the 


The work in connection with large central 


company, but, according to the report for 1900—1, presented at the 
general meeting held at Aix-la-Chapelle in October, the profits for 
the year only amounted to £25,461, as compared with £27,754 in 


- the preceding year. The net profits allow of the distribution of a 


dividend at the rate of 4 per cent., as against 8 per cent. in the 
previous period. 

The Rheydt Cable Company, of Rheydt, has a capital of £50,000 
which is now being increased by a fresh issue of shares to the 
extent of £25,000 at a premium of 10 per cent. In 1898—1899, 
which was the company’s first working year, a gross profit of £1,923 
was realised, whereas for the past financial year the total profit 
amounted to £10,367. After making provision for depreciation 
and reserve fund, the balance has been disposed of by the payment 
of a dividend at the rate of 8 per cent. as against nil in the pre- 
ceding year. The report of the directors states that the company 
was fully employed during the year, and that extensions had to be 
made in some departments. The orders on hand at the beginning 
of last month were sufficient to provide work until the spring of 
next year. : 

The Accumulator Works Company, of Berlin and Hagen, con- 
tinues to maintain the position of prosperity which bas charac- 
terised its operations for several years past. Since 1895, when the 
company's capital amounted to £225,000, dividends at the rate of 
10 per cent. per annum have been successively paid, those for the 
past three years being on the increased capital of £312,000. The 
gross profits for the past year amount to £145,178, as compared with 
£144,151 in 1899—1900, and the net profits to £51,810, as against 
£47,458. "The net results have been arrived at after writing otf con- 
siderably more for depreciation, and having paid the 10 per cent. 
dividend for the year and met the bonus and pension payments, 
the amount transferred to the reserve fund brings the latter up to 
one-fifth of the share capital. The company has works in Hagen, 
Hirschwangen and Buda-Pesth, and the aggregate of the turnover 
of the three for the year reached £455,000 as compared with 
£485,000 in the previous year. It had been found that losses were 
incurred by keeping large stocks of raw matcrials, but this difficulty. 
has now been overcome by restricting purchases, especially of lead. The 
practice of maintaining accumulators for customers on the payment of 
annual premiums is being continued, although the company refrains 
from specifically stating the amount of the income and expenditure 
under this head, and the total sum at which the batteries are 
insured. All that is shown is that the excess of premiums over the 
outlay attained £12,890, as compared with £12,700 in 1899—1900, 
and the former bas been trausferred to the premium reserve fund, 
which now amounts to £65,794. Iu addition to its own three works 
the company is interested in the Russian Tudor Accumulator 
Works Company, of St. Petersburg, the Oerlikon Accumulator 
Works, the Spanish Tudor Company, Madrid, and in other under- | 
takings; but beyond asserting that these are suffering from the 
financial depression, the report contains no information whatever 
concerning them. The industrial situation renders it difficult to form 
any opinion as to the future, but, accarding to a statement made to 
the shareholders by the general director at the end of October, there 
has, go far, been no diminution in the receipt of orders, either as 
regards quantity or value. | 

The report of the German Cable Works Company, of Berlin- 
Rummelburg, for 1900—1901 makes a statement which is not 
astounding in view of the increase in undertakings of this kind 
during the past few years. It complains of the severe competition 
in the branches devoted to the manufacture of wire aud cables, 
but without specifying any particular classes it was officially stated 
at the recent general meeting that the mauulacture of unre- 
munerative goods had now been abandoned, and that the chief 
resources are being devoted to the production of those manufactures 
which yield greater profits. The company was unfortunately 
interested in the Kummer liquidation to the extent of £4,000 for 
delivery of goods, and the special reserve fund has had to be drawn 
upon in order to cover the loss. The gross income for the year 
amounted to £33,258, and after allowing for depreciation and other 
matters, the shareholders receive a dividend of 4 per cent. as 
against 8 per cent. in the previous year. It is understood that busi- 
ness is more active and the prospects for the future are considered to 
be brighter. 


THE RATING OF ELECTRIC LIGHT AND 
POWER STATIONS. 


(Continued from Vol. 48, page 733.) 


THE importance of some equitable system of apportionment 
between neighbouring parishes has long been recognised in con- 
nection with gasworks and waterworks, and the rule applied to such 
undertakings probably applies with equal force to undertakings for 
the supply of eiectricity | 

A reference to one or two cases will show the origin of the rule 
which is now generally acted upon. In R. v. the Churchwardens 
and Orerseers of Mile End Old Town [(1847) 10 Q.B., 208], the 
works of à water company extended into several parishes, and con- 
sisted of two portions, ote of which, being the service pipes which 
delivered the water to the consumer, was directly productive 
of profit, and the other, consisting of reservoirs, buildings, &o., 
indirectly conduced to such production, In some parishes the com- 
pany had no works, but only service pipes. The rateable value for the 
purposes of poor rate of the whole of the works was £30,800, The 
Fateghle value of the reservoirs, buildings, &c., valued as land and 
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buildings deriving additional value from their capacity of being 
applied to the objects of a water company, was £6,500. It was 
decided that the rateable value ought to be apportioned among the 
several parishes in the following manner:—The rateable value of 
the reservoirs, buildings, &c., valued as above to be first deducted 
from the total rateable value, and distributed among the parishes 
In which this portion of the works was situated, according to the 
extent of such works in each parish, and the residue of the rate- 
able value to be apportioned among the parishes containing the 
service pipes, in the ratio of the net profits produced in each of those 
parishes. The following extract from the judgment of Denman, 
C. J., embodies a clear statement of the law :—“ It is clear that the 
net profits in each parish would be the best criterion of such rent; 
and they would, therefore, give the proper ratio. It is also clear 
that the ratio of the gross receipts or earnings in the several districts 
to each other will be the same as the ratio of the net profits in those 
districts to each other, in all cases where the total of the expense is 
taken to be common to the whole apparatus, and is deducted 
from the total of receipts in the process of ascertaining a rateable 
value. For in such case the net profits in each district would be 
ascertained by distributing the expenses among the several districts ; 
and they would be distributed in the ratio of the gross receipts in 
each; and, if a proportional deduction should be made from the 
gross receipts in each, the ratios of the remainders to each would 
be the same as the ratios of the gross receipts.” 

Referring to the case of R. v. The Cambridge Gas Light Company 
(8 A. and E. 73), Denman, C. J., said :—''The Court there decided 
that the parishes in which the profits are received are not entitled 
to allthe amount produced by the rate, but that the parishes in 
which parts of the apparatua indirectly conducing to produce profit 
are situate are entitled toa proportion. The Court in that case also 
declared that the principle upon which the sum of rateable value 
from the rates of all the parishes should be apportioned, is the same 
as that which had been applied to canals. By the method adopted 
in this case the rateability of the portion of the apparatus indirectly 
conducing to produce profit is provided for, and the residue of the 
sum of rateable value is apportioned to those parts of the apparatus 
directly producing profit in analogy to the mileage proportion for 
canals and railways." 

The principle laid down in the Mile End case was adopted and 
confirmed 12 years later in R. v. The West Middlesex Water- 
works (1859), 1 E. & E., 716. There the defendant company were 
empowered by their Acts to construct works and lay mains and 
pipes through and under certain highways, roads, &c., and to 
supply certain parishes with water. The company erected in the 
parish of Hampton, not being one of those parishes, engine houses 
and other works, and laid down a main thence, part of wuich ran 
through Hampton, conveying the whole of the water to reservoirs 
in another parish, from which reservoirs the water was distributed, 
through other mains and pipes, to the customers of the company in 
the several parishes named in their Acts. The company derived no 
direct profit in Hampton, and had no freehold or leasehold interest 
in the soil of the highway. The rateable value of the company's 
plant, engine house, cottages, wharfs, mains, aud land, with 
premises in the parish of Hampton, was estimated to be £2,100. 
''he company contended on appeal against the rate that they were 


not rateable at all in respect of their main in Hampton, aud that. 


their works in that parish should be rated as ordinary buildings, 
without reference to the profit earned by the company, and that 
even if the Court should be of opinion that the company were 
liable to be rated in respect of their main, such liability only 
extended to the land actually occupied by such main, and did not 
extend to profits derivable from other parishes supplied. 

It was decided (a) that the company, being in possession of the 
mains buried in the soil, and therefore de facto, in beneficial 
occupation of the part of the soil occupied by the mains, were 
rateable to the poor in respect of them; (b) that as regarded the 
principle of assessment, the company were to be rated in Hampton 
in respect of the plant, engine houses, buildings, wharves, mains, 
lands and premises, as for more lands and buildings with 
fixtures and machinery attached, and deriving some addi- 
tional value from their capacity of being applied to such pur- 
poses as that of a water company; such additional value being 
derived from an increase of demand beyond supply, according to 
the principle regulating exchangeable value, and not by reference to 
receipts earned in another parish beyond assuming that they were 
sufficient to pay for all outgoings, including profits on capital. 
The reasons for this judgment were clearly expressed by Wightman, 
J., in the following language: — It is clear that each parish must 
rate the part which lies within it: such part becomes a separate 
rateable subject in that parish, and must be rated according to the 
Parochial Assessment Act, upon an estimate of the rent which that 
part would yield after proper deductions. In practice a tenant of the 
parochial portion of a canal, railway, gasworks, waterworks or the 
like, has rarely, if ever, becn known. But an hypothetical tenant 
must be assumed. Although each parish rates separately upon 
its own estimate of the value of the part lying within it, and the 
law gives no power of making all the parishes co-operate 1n rating 
the several parts lying in each, nevertheless this Court is bound to 
protect the occupier of such an apparatus from being rated beyond 
the rateable value of the whole taken together; and it is in 
reference to this protection that the Court must take into its 
consideration all the separate rates at once, as 80 many claims 
upon one given fund, and must apportion that fund, bearing in 
mind that every addition to the rateable value assigned to one 

rish must be a subtraction from the rateable value which might 
be given to some other parish. Supposing, then, the apparatus to 
be apportioned to severa tenants according to the parts in several 

arishes, the tenants of the parts directly earning net profits in a 
parish would be rated by that parish for all the profits earned 


therein, this being the parochial principle of apportionment which 
has been unanimously upheld hitherto in respect of all canals, raile 
ways, water companies, gas companies, and bridges. But the 
tenants of the parts directly earning no profit would not be liable 
to be rated in respect of any rent, in the ordinary sense, which is 
profit remaining after all deductions have been taken from the 
receipts. 

" But as these parts of the apparatus directly earning nothing, but 
indirectly conducing to such earnings elsewhere, are assumed to 
continue in operation, the company, to whose interest such continued 
operation is essential, must be assumed to pay adequate remunera- 
tion to a contractor for land and fixed capital vested therein, together 
with the labour and skill requisite for the effective continuance of 
such operation ; and this contractor with the company would stand 
in the relation of occupying tenant to the parish, and the part 
within the parish would be the rateable subject, and the local rate- 
able value would be such sum as would pay the rent of the land and 
the profit on fixed capital therein.” 

The decisions in the Mile End case and in R. v. West Middlesex 
Waterworks have been considered and approved of in Chelsea Water- 
works v. Putney {(1860) 29 L.J.M.C., 236} and in R. v. Sheffield Gas 
Company [(1863) 32 L. J. M. C., 169]. 

The principle to be deduced from the foregoing cases has thus 
been summarised by Mr, Ryde in his excellent work on the Law 
of Rating” at p. 255:— The rateable value of the whole system 
being ascertained, the rateable value of the indiréctly productive 
part is subtracted therefrom, and the residue is divided among the 
several parishes into which the directly productive part extends in 
proportion to the gross or net receipts earned in these premises.” 

The following example will serve to show how the share of each 
parish may be arrived at by a simple proportion sum. 


EXAMPLE IV. 
APPORTIONMENT AMONGST DIFFERENT PARISHES. 


Assume that x is the rateable value of an entire undertaking 
which is situate as to the works and land and part of the mains in 
one township, and as to the rest of the mains in two other town- 
ships. N 

The form will then be as follows :— 


Total Receipts Rateable 
receipts for for current value of Rateable 
current. in parish. mains. value in parish. 
£10,000  : £5,000 £1,000 Mains = 500 A 
£10,000 £4,000 £1,000 : Mains — 400 p 
£10,000 £1,000 £1,000 : Mains — 100 C 
£10,000 £1,000 


Suppose the generating station were situated in the parish of C, 
and that it was assessed according to Example III. (ubi supra) at a 
rateable value of £1,200, the total rateable value of the undertaking 


. would then be £2,200. 


Apportionment—Between Supply Station and Mains.—1t bas 
already been pointed out that for the purpose of apportioning the 
rate between different parishes, it is necessary to value the station 
itself, gud station, as apart from the mains or profit producing part 
of the undertaking. Such an apportionment is necessary for the 
purpose of adjusting the proportion which must be paid in respect 
of the property situate in the parish where the station is situated. 
It may also have an important effect in a case where the rates levied 
in the different parishes are unequal. . 

The following example will serve to show how this apportion- 
ment is made:— 

EXAMPLE V. 8 

APPORTIONMENT BETWEEN THE SUPPLY STATIONS AND MAIS. 


Rateable value of the entire under- 


taking iik r6 m s £ 
Rateable value of supply statim, in- : 

cluding buildings and plant [re- 

ferred to as the unproductive 

portion] aes ý 
Laud .. iis aw 

£ at*— Y K 

Rateable value of the mains or 

directly productive portion ass aa 


* In estimating the value of the unproductive portion, regard must be bad to 
the value of money at the time, and to the return which property of the kind 


would be likely to yield. 
| ( To be continued.) 


wet 


THE BERLINER AUTOMATIC INTER- 
COMMUNICATION TELEPHONE. 


Tuis apparatus, which is an arrangement brought out by the 
Berliner Telephone Manufacturing Company, for telephonic inter- 
communication between the various rooms in a house, hotel, office, 
warehouse, or other establishment, is an extremely well-devised and 
efficient combination. The apparatus is made in several forms, two 
of which are shown, fig. 1 being a "table," and fig. 2 a “ wall’ 
arrangement. In order to call up a particular room, the micro- 
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telephone is taken off the hooks, and the switch lever corresponding 
to the room required is then pulled to ita limiting position, at which 
position it becomes locked ; the bell button is pressed, and on the 
acknowledgment being received, the communication is carried on. If 
any other room is required to be called, then the corresponding lever 


Fra. 1. 


is pulled, and the movement of this lever, by a locking bar devi:e, 
causes the lever previously pulled to be' released, so that it springs 
back to its normal position. When the micro-telephone is replaced 
on the hooks, then the lever last pulled is, by this replacement, 
Bimilarly released, so that at the finish all the levers are in their 


normal position. 


Fia. 2. 


- 


The whole arrangement is, it will be seen, extremely simple, and, 
moreover, the mechanical movements which effect the object are 
well designed and made, so that liability to get out of order is re- 
duced to a minimum; in fact, it might almost be said that there is 
nothing to get out of order. It may be added that the general finish 
of the apparatus is excellent. 


HIGH SPEED TRACK. 


Tun question of high speed travelling is very much to the front at 
present, possibly as a sequel to the publicity given to Behr's five- 
rail A frame mono-rail" system, and so much has been made of 
the supposed necessity of holding a train to ita line of travel, that 
the laws of motion have evidently escaped the minds of some engi- 
neers altogether. One of the laws of motion is to the effect that 
when a body is in motion it will keep in motion in a straight line 


at the same velocity, and only some externally applied force will 
alter either its velocity or direction. 

Our esteemed contemporary, the Electrician, appears to have 
doubts, which we cannot think are well founded, as to the possi- 
bility of constructing a permanent way fit and strong enough to 
carry a train at 120 miles per hour, the speed suggested by the 
German Association for the study of electrical high-speed railways. 
Our contemporary puts aside the question of centrifugal force, and 
asks the effect of wheel loads of 7 tons running at such speeds. 
Confining ourselves also to straight lines, it is clear that the higher 
the speed, the less will be the tendency to leave the track, or rather, 
we should say, the stronger will be the absolute adherence of the 
car to the straight line. The heavy load must move straight, 
because no external force is acting to throw it off the straight. 

Now, as regards wheel loads of 7 tons per wheel, we would simply 
say that steam locomotives exceed 9 or even 10 tons per wheel, and 
have done so for years. 

The fact of high speed has no bearing on the rail stresses. A 
suddenly-applied load produces an effect double that of the 
same load slowly applied or static. Had a rail absolutely no deflec- 
tion, there would be no increase of stress possible with live loads, 
as distinguished from static loads. Live loads do not owe their 
effects to the fact that they are live loads, but to the fact that 
beams deflect a certain amount for every increment of load, and 
when a beam thus retreats, as it were, before attack, it brings to 
bear upon the attacking load the accelerating effect of gravity, and 
it is the final effort of the beam to repel this dynamic effect that 
ultimately doubles the stresses. Assuming that a rail is supported 
at points 2 ft. apart, the passage of a load across the half span to 
the position of greatest moment will occur in ,, second if the 
velocity is 60 miles per hour. The distance fallen by a body is 
16 6, where ¢ is the time in seconds. Hence, in u second, the 
travelling load will fall .0:002 ft., or, say, % in. In the whole span 
of 2 ft. the load would only drop po in., and a springless vehicle 
would not notice gaps 2 ft. long cut out of the rail if the further 
end rail were gently depressed this amount of pe in. With springs, 
however, the effect is worse. A spring over a locomotive axle box 
is compressed with a load of, say, 9 tons. The wheel and axle 
below the spring weigh, possibly, 14 tons, and the 9 tons of 
accelerating effect of the spring would cause them to drop six times 
more than an unsprung vehicle would drop by gravity alone. As, 
however, we are dealing with the whole weight on a wheel, the 
time drop of ,'& in. is what concerns the matter in hand. What is 
the deflection of a piece of rail 2 ft. long? For argument, we will 
assume that it deflects , in., which is less than the gravity drop of 
the load. Obviously, therefore, a load at 60 miles an hour ad- 
vancing over a rail supported at intervals of 2 ft. must produce a 
stress of double ite static effect in all cases where the rail deflection 
is less than the gravity drop.of the advancing load. Since no load 
can produce more than double its static effect, it follows that at 
any higher speed than 60 miles the breaking effect of a loaded 
wheel cannot be more serious than at present ordinary velocities. 
Indeed, it follows as al natural corollary that the effect must be 
less. The,gravity effect at 120 miles per hour would be a drop of 
1$; in., or only one-third the assumed rail deflection. 

The impact would no longer produce double static stresses. 
Hence there need never be any fear of high speeds, 80 far as regards 
their downward effect on the track, and track that is good for 60 
miles velocity, will be equally good at 120, or for that matter, pro- 
bably, 600. As an example, the tracks of the North-Western or 
Great Westerh are practically perfect, and any velocity that an 
electric car could develop would be safe and easy on their straight 
portions. The electric car, unlike the steam locomotive, can have 
perfectly balanced rotatory parts, and this further simplifies the 
matter. Good permanent way is simply a question of well drained 
stone packing under sound sleepers carrying stiff rails, levelled 
and adjusted to the eye of a rough platelayer, who is probably very 
little educated. Yet we all trust our lives to the skill of these men, 
who never saw a college class room. For ourselves, we believe the 
existing track of our main line railways is fully equal to the highest 
speed that an electrical car will attain. As regards curves, railway 
engineers could possibly give a superelevation for any speed, and 
would demand flattening of many curves. The difficulty with high 
speed on a fixed pair of rails is, of course, that the superelevation 
of the outer rail is so great, that low speeds cannot shfely be run 
round such curves. The object of superelevation of the outer rail is to 
provide that the resultant of gravity and centrifugal force shall 
pass through the web of the rail, or normal to a line across the two 
rail surfaces. In a superelevated bicycle track the same effect is 
produced, the rider placing his machine normal to the track surface, 
so as to run on the full diameter of his tire. As speed round a 
curve cannot be guaranteed a maximum, it is obvious that on high- 
speed railways the curvatures must be everywhere made so flat, that 
the necessary superelevation of the outer rail, to ensure safety at 
high speeds, shall be so small as not to introduce danger at low 
speeds. Mr. Behr thought to get over this difficulty by confining 
his train on an A frame; but the centrifugal effect on the passengers 
could’ not be provided against by this system, the safety of which is 
doubtful, even for the train, and we believe his later proposals have 
recognised the need of very much flatter curvatures than origi- 
nally contemplated. Now that the curvature is seen to be so much 
a matter of the unit stress in the passenger, and not a matter of 
safety of permanent way, why not attempt maximum speeds on 
ordinary first-class track? After all, the chief problem will be that 
of stopping, and we cannot think that the braking effect of clip 
brakes on an A frame structure can result in anything but disaster, 
unless the greatest care is exercised, both in the car and in the 
structure, to meet the enormous tearing stresses that will be gere- 


rated. 
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PHYSICAL SOCIETY. 


ORDINARY MEETING HELD OCTOBER 25TH, 1901. 


Prof. S. P. THomeson, President, in the Chair. 


A paper ON THE VARIATION WITH TEMPERATURE OF THE THERMO- 
ELECTROMOTIVE FORCE, AND OF THE ELECTRIC RESISTANCE OF 
NICKEL, IRON AND COPPER, BETWEEN THE TEMPERATURES OF 
— 200° AND + 1,050°,” was read by Mr. E. P. HARBISON. 


In this paper the changes with temperature of the thermo-elec- 
tromotive force and the resistance of nickel and iron are traced over 
a wide range, and the singularities present in the curves represent- 
ing these changes are investigated. In all experiments the same 
specimens of metal were used. Previous work on this subject has 
been performed by Tait, Fleming and Dewar, Holborn and Day, 
and Stansfield. In the author's experiments on E. M. F., an ordi- 
nary potentiometer method was used, the potential difference due 
to the thermo-couple being balanced against a portion of that due 
to two accumulators. Before each reading a standard cadmium cell 
was balanced on a definite resistance in the accumulator circuit. 
Readings of E.M F. of copper-nickel couples were accurate to 
1:8 microvolts, while those of copper-iron couples were accurate to 
less than 1 microvolt at moderate temperatures. The heating 
arrangement was designed to givea uniform temperature, which was 
measured by a platinum thermometer and recorded automatically by 
Callendar's recorder. The cold junctions were placed in a large 
test tube full of water, the test tube being placed in a larger vessel 
also containing water. The temperature of the cold junctions varicd 
with that of the room, and all observations were reduced to cold 
junctions 0° C. Finally, in each case, observations were taken by 
placing the junctions in liquid air with the platinum thermometer 
beside them. To prevent oxidation of the metals forming the 
junctions at temperatures above 5009, it was necessary to exhaust 
the porcelain tubes which contained them. The curves for varia- 
tion of E.M.F. with temperature of copper-nickel and copper-iron 
couples are, roughly, a straight line and a parabola respectively. 
The differences between the actual curves and a selected straight 
line in the former case, and a parabola in the latter case, have been 
plotted against temperature. These difference curves show that 
the maximum variations occur, in the case of coppcer-iron, 
at 70°, 230°, and 370°. The temperature of inversion (cold 
junction 0° C.) is 536° C., and the neutral point is 262°C. In 
the case of copper-nickel, maximum variations occur at 70° 
and 3402, and there appears to be a small hysteresis effect at the 
latter point. The temperature of inversion does not occur within 
the limits of the experiments, and there is no neutral point. The 
E. M. F curve for a nickel-iron couple up to 700° has been obtained 
from the two previous experimental curves by addition. Above 
this temperature direct observations have been taken. This curve 
is nearly linear up to 900°, at which point a decrease in E.M.F. 
occurs. Curves of thermo-electric power bave been derived from 
the E.M.F. curves by drawing tangents, and these show that a con- 
siderable range of the copper-iron curve can be represented by 
straight lines, but that the remainder is approximately parabolic. The 
copper-nickel power curve can be represented by bits of straight 
lines. The Peltier coefficient variation curve for iron-copper is at 
first parabolic, and can then be made up of straight lines; for 
copper-nickel it can be made up of bits of parabolas. Considerable 
difficulty was experienced at high temperatures in getting con- 
cordant results, owing to chemical changes and other effects. The 
experiments were, therefore, carried out under different conditions, 
and the results are discussed in the paper. 

In the resistance experiments a potentiometer method was 
employed, a manganin resistance coil immersed in an oil bath being 
used as a standard. The resistance of nickel increases with tem- 
perature almost parabolically up to 370°, when a change of slope 
occurs, and the resistance increases much less rapidly and almost 
linearly up to 1,050°. In the case of iron the resistance curve does 
not change its parabolic form till nearly 800°, when it becomes 
linear, and remains so up to 1,050". The author concludes from his 
paper that the thermo-electric change in nickel-copper coincides 
approximately with the resistance change, but. that no thermo- 
electric peculiarity exists for iron-copper at the temperature of the 
iron resistance change. 

Mr. A. CAMPBELL said that with purer iron the change in thermo- 
electric properties might correspond with the change in resistance. 
Dr. Knott had performed experiments on nickel in 1886, and got 
results similar to those of the author. His results with thick wires 
were different from ihose with thin, probably because he did not 
exclude air and prevent oxidation. Mr. Campbell said that he bad 
himself made experiments upon two samples of nickel differing in 
resistivity, and although their temperature coeffücients were also 
different, the change in slope of the curve connecting resistance 
and temperature occurred at practically the same temperature in 
both specimens. Their thermo-electric powers were identical up to 
300°, but above they differed slightly. 

Dr. D. K. Morzis pointed out that the thermo-electric force, the 
resistance and the magnetic properties should be observed at the 
same time. In taking a thermo-electromotive force there must be 
& temperature gradient, and in the interesting parts of the curves 
differences of magnetic properties may arise and produce discre- 

cies. He drew attention to the caution which must be exercised 
differentiating by drawing tangents except when the curves are 
smooth. Dr. Morris said the connection between resistance and 
magnetic qualities wae interesting, The temperature coefficjent of 
resistanoe of a magnetic body rises with temperature so long as tha 


body is magnetic, but reverses when the body becomes non-magnetic. 
He asked for information on the subject. | 

Prof. H. L. CALLENDAR said he had followed the research with 
interest, and referred to the experimental difficulties, especially at 
high temperatures. He should like to have said something in reply 
to Dr. Morris, but he was afraid the subject was a large one aud 
might well be discussed at some future meeting. There were 
several points to clear up, and the fact that the curves described 


cannot be represented by straight lines or parabolas showed that 


the subject was beyond the range of a simple theory. 

The CHarRMAN suggested that it might be well to re-examine 
more carefully some of the curves which are accepted as straight 
lines and on which there is no complication due to magnetic 
properties. He hoped the author and others would: continue work- 
ing at this subject. 

Mr. E. P. Haggison, in reply to Dr. Morris, said he thought the 
number and accuracy of his observations justified him in drawing 
tangents to form his power and Peltier effect curves. 


A paper on ASYMMETRY OF THE ZEEMAN ErFECT," by Mr. G. W. 
WALKER, was read by Mr. W. Watson (secretary). 


Prof. Vorot predicted an asymmetry of the normal triplet, 
which has been verified by Zeeman. The author has considered 
the subject mathematically, and tinds that asymmetry may arise as 
a second order term due to the magnetic field. The asymmetry 
would be more distinct the greater the field, which i8 opposed to 
the theory of Voigt. By giving numerical values to the symbole 
it is shown that the effect is extremely small. ‘The author points 
out that his theory can provide an explanation of why a line may 
not be resolvable. : 


LORD KELVIN'S ELECTRICAL MEASURING 
i INSTRUMENTS. 


~ T 


Lorp KELyix has been so long associated with the Uni- 
versity that looks down from Gilmorehill upon the Glasgow 
Exhibition, that it was but fitting that the Institution of Elec- 
trical Engineers at the International Engineering Congress 
should have been given a general review of Lord Kelviu's 
work in the domain.of precise electrical measurement, We 
suppose that no!one will dispute the assertion that the 
Cambridge Street workshop of Kelvin & White is tne birth- 
place of the concrete standards to which electricians gene- 
rally refer; for was it not from thence that the Board of 
Trade obtained the actual instruments which to-day embody 
the legal standard ampere and volt ? The various instru- 
ments which owe their creation to Kelvin's inventive genius 
have been described times without number, and there is 
bardly a scientific society in existence whose proceedings do 
not contain at least one memoir, paper or article, popu- 
larising the knowledge of the instrumental aids to precision 
which bear his name. The British Association reports, the 
Proceedings and the Transactions of the Royal Society, the 
Philosophical Magazine, and the technical press for the past 
20 or 25 years are fertile ground for the student who has 
time to wade through their files, but a new generation 18 
arising which has not the knowledge of the seventics and 
eighties, and to them the paper by Dr. Magnus Maclean 18 
valuable as a saving of labour, epitomising what everyone 
ought to know, but what a good many of those we meet 
from time to time do not. For example, few are aware that 
the principle of the Wheatstone bridge was independently 
discovered by Lord Kelvin, who used the method in some 
classical researches “On the Electro-dynamic Qualities of 
metals,” and only learnt an hour before the meeting at 
which his paper was read, that to Wheatstone belonged the 
honour of prior publication. (Mathematical and Physical 
Papers, Thomson, Vol. ii, p. 301.) The better known 
papers are the Report on Electrometers and Electrostatic 
Measuring Instruments” (B.A. reports, 1867 ; Article XX. 
of “Collected Papers on Electrostatics and Magnetism ^), and 
„On New Standard and Inspectional Electrical Measuring 
Instruments” (Jour. Inst. Elect. Engrs., Vol. xvii, p. 540, 
1888), but the intermediate links are to be found in the 
Transactions of the Physical Society of Glasgow University, 
and the Philosophical Society of Glasgow. One of these: 
* On a double Bn of electrical measuring instruments to 
measure currents from a millionth of a milli-ampere to 
1,000 amperes, and to measure potentials up to 40,000 
volts," gives, by ite mere title, an idea of what ground wab 
even then covered (April, 1887), As Mr. Meikle said when, 
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in November, 1892, he described further advances in the 
chains then spoken of, they form the recognised standards 
in all parts of the world." At the end of the 1887 paper 
the then Sir Wm. Thomson said, in thanking his audience 
for listening to a description of **half-done work," he had 
told them of what he hoped to do, but had not as yet 
done, in the way of producing practically useful instru- 
ments.” This expectation has been more than fulfilled, and 
to-day the electrician would be badly off were some unkind 
fate to cut him off from the resources of the erstwhile 


* James White, Glasgow.“ 

Dr. Magnus Maclean’s paper covers much the same 
period as our article on the progress of electrical instrument 
making in the special number of the ELECTRICAL REVIEW 
on November 12th, 1897. In the last 20 years Lord Kelvin 
has taken out some 27 patents relating to improvements in 
electrical instruments, and the voluminous character of the 
specifications is evidenced by their containing 185 pages of 
descriptive matter, and 126 sheets having 297 diagrams or 
illustrations. In appendices to Dr. Maclean’s paper will be 
found a bibliography or summary of these patents, and of 11 
others relating to telegraphy. Of the paper itself we pub- 
lished an abstract in our issue of September 6th. Prof. 
Andrew Gray’s large and small treatises on measurement, 
read together with the above list, form an excellent intro- 
duction to the paper, from which we cull a classification 
of the instruments in the form in which they are now con- 


structed. 
Classification by description. 
A.—Kelvin electrometers. 

1. Symmetrical :— 
a. Quadrant. 
b. Multi-cellular. 
c. Vertical scale. 

2. Attracted disc:— 
a. Absolute. 
b. Long range. 
c. Portable. 
d. Electrostatic balances. 


The range covered by the electrometers is from *01 volt 
to 100,000 volts. An auxiliary instrument is the air Leyden 
or Standard air condenser. 


B.—Kelvin electro-magnetic instruments. 
1. Moving magnet :— 
a. The reflecting galvanometer. . 
b. The graded " galvanometer. 
2. Moving coil, in the following forms :— 
a. Edgewise. 
b. Round. 
c. Illuminated dial thistle. 
d. Portable in aluminium case. 
e. Portable paralleling. 
F. Reflecting mirror. 
3. Ampere gauges (of the solenoidal, sucked-in iron core 
ty pe). | 
C.—Kelvin electro-dynamic instruments. Balances :— 
a. For currents from ‘01 to 2,500 amperes. 
x b. For powers up to 50 xw. and 10,000 amperes. 
c. Indicating instruments (of the engine room watt- 
meter pattern). 
D.—Kelvin recording and integrating instruments :— 
a. For currents. 
b. For pressures. 
c. For powers. 
d. For combinations (as in the Feeder logs“). 


In the paper, the classification by uses is also adopted in 
this form :— l | 


1. Standard instruments: 
a. Ampere balances. 
b. Watt balances. 
c. Multi-cellular electrostatic voltmeters. 
d. Vertical E. S. voltmeters. 
e. Quadrant electrometers. 
J. Absolute electrometers. 
2. Portable instruments :— 
a. Horizontal multi-cellular voltmeters. 
6. Portable suspended-coil ammeters and voltmeters. 
c. Testing set for measuring insulation resistance. 
d. Cell tester. 
c. Rail-joint tester. 
f. Paralleling voltmeters. 
g. Graded galvanometers for currents and pressures. 
N. Portable electrometers. ; 
3. Central station instruments. 
a. All the electrostatic voltmeters. 
b. The suspended coil voltmeters and ammeters. 
€. The ampere gauge recording ammeters and voltmeters, 
including the “ feeder log." 
d. Earth-current recorder. 


e. Astatic recording voltmeter for alternating currente. 
f. Recording wattmeters. 

g. All the types of ampere gauges. 

h. Engine room wattmeters. 

i. Three-phase wattmeters. 

j. Rail-joint tester. 

In connection with the siphon recorder or moving coil 
pattern of galvanometer, Dr. Maclean says: — The first sus- 
pended coil instrument was the invention of the Rev. H. 
Highton, and was used as a receiving instrument about 1856, 
being greatly improved by Lord Kelvin, who introduced a 
fixed soft-iron core in the siphon recorder of 1867, which 
has made the present form of instruments practically valu- 
able." Mention may be made of a contradictory opinion in : 
the paper on “ Galvanometers,” by Ayrton, Sumpner, and 
Mather (Physical Society, London, January, 1890); it was 
stated that the coils of such galvanometers should be long 
and narrow, and that there should be no internal core; a view 
also held by Prof. Boys, judging from his radio-micrometer. 
The argument was elaborated by Mather in a paper “ On the 
Shape of Movable Coils Used in Electrical Measuring In- 
struments.” (Physical Society, London, March, 1890.) 

As regards the moving-magnet pattern of galvanometer, 
we cannot do better than close this brief review by quoting 
from the excellent little work of Prof. E. L. Nichols (** The 
Gulvanometer,” 1894, p. 69): „The demands of sub- 
marine telegraphy were completely and beautifully met in 
the mirror galvanometers by Thomson. In these well- 
known instruments, the mass of the moving parts was, for 
the first time, reduced to a small quantity. The needle was 
reduced by Kelvin to a system of short, thin strips of ateel, 
the length of each of which was but a few millimetres, while 
the aggregate mass was but a few milligrammes. In his 
hands, also, the mirror was reduced in weight in like pro- 
portion by the substitution of microscopic cover glass for 
polished metal, and in his instruments, also, we find for the 
first time the coil brought into really close proximity to the 
needles. The result of these changes was an instrument, 
the sensitiveness of which far exceeded that of any instru- 
ments which had previously existed, while the quickness of 
action necessary in cable signalling was secured by the re- 
duction of the mass of the moving parts." "Thus (as we 
remarked on page 336 of the ELECTRICAL REVIEW in 
November, 1897), ** The Thomson reflecting galvanometer, 
having a magnetic system movable near fixed coils, has prac- 
tically remained in the form in which it existed in 1872. 
Attempts have been made in many directions to improve the 
Instrument, but without marked success, except by Vernon 
Boys's discovery of the singular properties of the quartz 
fibre." 


€—A—— 
OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 

e as brief and concise as possible. Free use of fictitious names, d'c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] | 


“ FOREMAN writes: —“ In the case of a workman being summarily 
dismissed for misconduct, can he be forcibly ejected from a work- 
shop if he refuses to go by himself, or are the ejectors liable to an 
action for assault? Also, if it is decided to dismiss a workman in 
the middle of a piecework job, is it necessary to pay him the full 
amount of the piecework contract, even if the work be only jus 

commenced ? " 

% If a workman is guilty of such misconduct as would justify 
his dismissal without notice, we think that his employer would be 
entitled to eject him from his premises, using no more force than 
absolutely necessary. The cause of the dismissal would prove quite 
a sufficient answer to an action for assault, if the workman were so ill- 
advised as to bring one. It may also be pointed out that if a work- 
man is violent or disorderly on his employer's premises, the master 
will be justified in giving him into custody, to be dealt with accord- 
ing to law. (Shaw v. Chairitie, 2 C. & K., 21.) 

With reference to the second question, the employer would be 
under no liability to pay the full amount for the piecework, as the 
workman, by his own conduct, will have precluded himself from 
performing his part of the bargain. If any substantial portion of 
the work were done, it would be advisable to pay a proportionate 
part, in view of the fact that a workman, when summarily dis- 
missed, is generally entitled to receive payment of wages to date. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1904. 


Compiled expressly for this journal by W. P. THoxPsox & Co., Electrical Patent 
Agente, B22, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries ahould be addressed. 


AO "Improvements in electric locomotives.” B. Horkinson. October 
th. 


21,571. “ Improvements in brush-holders for electric generators, motors, 
and the like.“ J. H. HoLxEs. October 28th. 


21,600. “Improvements in electric time reminder clocks." B. DUBINSKY. 
October 28th. (Date applied for under Patents, &c., Act, 1883, Section 108, 
April lst, 1901, being date of application in United States.) 


21,601. ‘*Generating of electric currents by conductors cutting a magnetic 
field by a new device.“ F. G. HvMaRAN. October 28th. 


21,602. “Improvements in polarised electro-magnets.” L. CEREBOTANI and 
C. MoRADELLI. October 28th. (Complete.) 


21,008, “Improvements in and relating to are lamps.“ W. RoWBOTHAMu and 
K. A. RowBoTHAM. October 28th. 

21,646. Improvements relating to carbons for nrc lights.“ H. VIERTEL and 
C. PvEsCHEL (of the firm of Gebrueder Siemens & Co.) October 28th. 

21,665. Improvements in the construction and production of the terminals 
of electric glow lamp sockets and in their fitting to, and insulation from, the 
casing of the said sockets.“ C. Y. Hor k INS. October 29th. 

31,686. “New or improved controlling apparatus for the trolley poles of 
electrically-propelled vebicles." A. Corr. October 29th. 

91,703. ‘Improvements in electric motor controllers," J. G. CHILDS. 
October 29th. 

21,715. ‘Improvements in electricity meters and other electrical iustru- 
ments of precision.“ R. S. WHITE. October 29th. (Complete.) 

91,721. "Improvements in frogs or switches for overhead electric traction.” 
P. Dawson and F. W. FAwbREY. October 29th. 

291,744. "Improvements in apparatus for the wireless transmission of electric 
oscillations.” A. F. COLLIxX B. October 29th. (Complete.) 

21,750. “Improvements in method of and means for tandem connecting 


asynchronous alternating electric current motors or generators.“ E. DANIELSEN. 
October 29th. (Complete.) ' 


21,767. "Improvements in windings for electro-magnetic spools or coils." 
J. A. HEANY. October 29th. (Complete.) 

21,769. “Improvements in incandescent electric lamps." A. D. RAINE. 
(H. A. Macdonald, France.) October 29th. 


21,807. Improvements in electric cable conductors." W. E. HircH. Octo- 
ber 80th. 


21,809. ‘The patent electric light rotary, adjustable, telescopic slide." 
T. FERGUSON and B. Barges. October 29th. 

21,849. ‘Improvements in microphones.” W. Deckert, October 80th. 
(Complete.) 


21,878. “Improvements in or connected with electric time switches.” 
E. Moraan. October 80th. 


21,8902. Improvements in incandescent electric lampholders." THE 
BIRMINGHAM PHOTOGRAPHIC Company, LIMITED, and F. ALSTON. October 31st. 


21,015. “Improvements in the electro-deposition of metallic copper." A. 
PHiLiP. October 81st. 


21,919. Improvements relating to electric ignition appliances for internal 
combustion motors." H. Lucas and C. Y. HorkiNs. October 3lst. 

21,985. Improvements in incandescent electric lamps." J. McCULLouGH. 
(Date applied for under Patents, &c., Act 1853, Sec. 103, April 2nd, 1901, being 
date of application in United States.) October 3lst. (Complete.) 

21,942. ''Process for the electrolytic treatment of tin, and an apparatus 
therefor.” P.NavHARDT. October 8lst. (Complete.) 


91,955. “Improvements in machines for picking up and laying submarine 
cables." W. C. JoHNson. October 81st. 

91,974. “A new or improved collector for use on electrically-propelled or 
lighted vehicles." W. GRirriTHs and B. H. BevELL. October 3lst. 


21,981. “Improvements in and connected with gulvanoscopes and means of 
actuating one or more relays thereby." J. T. ARMSTRONG and A. ORLING. 
October 31st. 

21,984. “Improvements in or relating to electric coils for oscillatory 
discharge.” A. RapiuveT and G. Massiot. October 3lst. 

22,002. ‘Improvements in and in tools for use in producing sheet metal cases 
for electricity meters.“ S. J. & E. FELLows, Limirep, and W. H. Corker. 
November Ist. 

22,012. ‘Improvements in fittings for conduit systems of electrie wiring.“ 
L. H. LANDER and THE SIATLEX STEEL Coxpurr Company, LIMITED., November 
Ist. 

99.031. '*An improved system for obtaining variable speeds in direct current 
electric motors." THE British THomson-Houston Company, LIMITED. (J. A. 
Essberger, Germany). November Ist. (Complete.) 


22032. ‘Improvements in alternating electric generators.” H. M. HoBAnr. 
November Ist. Te 

92,083. *''Improvements in alternating electric current motors." H. M. 
HogART. November lst. 

92,084. "Improvements in potential regulators for rotary electric converters." 
H. M. HoBaRnr. November Ist. 

22,035. “Improvements in damping devices for rotary electric converters." 
H. M. Hospart. November Ist. 

22,036. “Improvements in armature windings for dynamo-electric machines.“ 
H. M. Hosart. November lst. 

22.031. ‘Improvements in armature windings for dynamo-electrio machines.“ 
H. M. HoBART. November Ist. 

29.088. “Improvements in rotary electric converters." H. M. HOBART. 
November 1st. 

22041. "A new or improved device for use in connection with electrical 
ignition of explosive engines.” R. Fox, C. W. Hiacs, and A. Brown, 
November Ist. 

22,04 4. Improvements in or relating to safety devices for the trolley poles 
of electric railways and tramways.” J. H. CLAK KEK. November lst. 


22,017. “Improvements in musical instruments such as piancs, organs, 
musical boxes, and the like, adapted for use on electric ci cuits.” H. J. SALTER 
and H. Tuorre. November lst. 

99,098. ''Transmitting electrical energy to tram or railway cars.“ J. E. 
BLaAck and H. Hutcuinson. November 2nd. 

22,110. Improvements in or relating to electric motors." O. H. PIEPER and 
A. F. Pierer. November 2nd. (Complete.) 

2,146. Improvements in and connected with the covers of inspection elbows, 


bends, tees, crosses, and junction boxes, for electrical wires." A. D. ROBINSON, 
B. WITHERS, and J. Gritrin. November 2nd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1000. 


400. “improvements in eleotrio aro lights or lampe." C. A. Lee. Dated 
January 6th, 1900. Arclamps. An arc is formed between electrodes made of 
substances conducting only after preliminary heating, such as zirconia, thoria, 
lanthana, or mixtures of these, which may contain ceria, yttria, didymia, erbia, 
terbia, ytterbia, samaria, or like rare oxides. A short cone of such material is 
mounted on a disc of platinum, platinum mixed with alumina, magnesia, or 
lime, or other refractory conductor, and this is on the end of a conducting rod, 
the surface of the rod and disc being coated with fireclay, magnesia, or other 
protective material. The prem heating may be effected by applying a 
flame, or by an open coil of platinum wire enclosing the points, or by an 
auxiliary arc between carbons, When a heating coil is used, it is placed in 
parallel with the electrodes by a cut-out, until the electrodes become conduc- 
tive. One electrode is carried by the core of a series solenoid, to strike the arc. 
When carbons are used, either the carbons or the main electrodes may be 
hollow, to contain the other, the carbons being withdrawn after the arch has 
formed; the carbons are preferably insulated from the main electrodes by 
refractory material. In the arrangement the main electrodes are stationary, 
and a movable carbon is used to strike an arc between them successively; a 
magnet projects the arc from the carbons against the main electrodes. Re- 
sistances in series with the carbons allow a higher pressure to be applied to the 
main electrodes. 


420. ‘Improvements in electric aro lamps." H. Bremer. Dated January 8th, 
1900. An aro is produced in a fixed position, either by feeding the carbons 
against iron or other stops, or by using them in pairs, the carbons in each pair 
bearing ungularly together so that each supports the other. The carbons may 
contain metallic salts or metalloids, in the first arrangement, the coned end of 
a round carbon may project through a round hole in the stop. The stop may 
have points projecting into the hole, or the carbon have projecting edy-s, to 
admit air between the stop and the carbon. Or a hollow carbon, lined with 
„pure coal or coal mixed with metal *salts,'" and with internally-projecting 
edges, may slide on a rod having an enlarged end to serve as the stop. One stop 
may be carried by alever movable by an electro-magnet, to strike an are, In 
the second arrangement, all the carbons may be in one vertical plane; pre: 
ferably they pass angularly through a reflecting-plate, and are caused to feed 
equally either by a vertically-sliding plate resting on their upper ends, or by 
cord and pulley connections with a single weight. A solenoid may be provided 
to project the arc downward, and an electro-magnet may be provided to separate 
the carbons, or an additional connecting-picce, to strike an are. 


466. “‘improvements in apparatue for faoHitating the escape of gae from 
eleotrio storago batteries or accumulators.” W. J. Wells and Allan & Adamson. 
Dated January Hth, 1900. Relates to exits which are provided in the oover of 
the battery to allow of theescape of gas while preventing the escape of liquid. 
It consists of a tube, which is fixed in the cover of the cell, and into which is 
screwed a plug, through the centre of which runs a passage. the mouths of 
which are closed by an elastic band, which is situated between two flanges of 
the plug. The pressure of the gas issufficient to move the band, but the pres- 
sure of the liquid is insufficient. 


489. '' improvemonts In devices for locating earth contacts on electric elrenits.” 


M. J. Myers. Dated January 9th, 1900, A differential galvanometer is used to. 


locate an earth contact on an electric circuit by connecting the two ends of the 
circuit separately through the differential coils to one end of & key, the other 
contact of which is connected through a source of current to earth; the deflec- 
tion of the galvanometer when the key is pressed indicates the ratio of the 
resistances and distances to the fault on the two sides of the circuit. A galvano- 
meter having two coils acting on astatically arranged needles may be used. The 
differential coils are on cores, and act on & pivotted armature, which carries & 
pointer in front of a scale in a casing. The pointer is movable by the forked arm 


of a rotatable knob to a position where the armature is acted on equally by the 
two electro-magnets. 


607. ''improvements in oonstruction and manufaotare ef eleotris hells.” A. 
Clarke. Dated January 9th, 1900. The frame is made in one piece, and 
forms the core of the magnet, with Hanges between which the copper wire 18 
wound, and pole-pieces. Its elliptical flanges support the binding-screws, the 
HET screw, the armature and the cover, while the lower extremity supports 
ihe bell. 


616. „ improvements connected with poluts and switches on eleotrie tramways 
amd raliways." J. Vesely. Dated January 5th, 1900. Points and switches, 
operating from vehicles on electric railways and tramways. Inside the 
signal post are two electro-magnets, either of which can be excited from the 
vehicle, through the circuits shown in the dotted lines, by means of the 
plug switch, when the contacty on the roof and the contacts carried by 
the trolley pole come into contact with the fixed contacts and the 
additional contacts by the sides of the trolley wires. The armatures of the 
magnets consist of sliding rings connected in pairs respectively to arms on 
opposite sides of the rock shaft, and this shaft operates the point tongues by 
means of the weighted arm and rod. A toothed sector attached to the rock 
shaft may also operate the spindle of a disc signal, or other signals may be used. 


6417. “im mente in process of and apparatus ter notio separation." 
C. A. Payne. Dated January 9th, 1900. Means are provided for controlling the 
position and direction of the lines of force in the field, and for changing or 
producing undulations of flux in the field. 


669. "''improvements in transformers.” W. L. Wise. (Aktiongesellechatt 
Eloktrioitatswerke vorm. O. L. Kummer & Co., Germany) Dated January 9th, 
1900. Transformers for feeding a three-wire system from a two-wire supply. 
The cores have an intermediate cross-connecting piece which prevents lose 
when the load is unequally divided. 


610. ''improvoments in electric ordor telegraphs for use on ship beard and ele 
where." C. F. Kronhelmor. Dated January 10th, 1900. Relates to electric 


order telegraphs for use on ship board, or in offices, mines, workshops, fire 
stations, &c. 


622. “Improvements im Incandescent arc and other lamps.” E. Bonhtvers. 
Dated January 10:h, 1900. Refractory blocks, to be rendered incandescent in 
arc, gas, petroleum, or spirit lamps, are made from a mixture of 25 parts of 
orude clay, 20 of baked clay, 25 of pounded quartz, and 5 of boric acid. The 
mixture is heated to a high temperature for 48 hours in a mould made of refrac: 
tory material, afterwards immersed in & saturated solution of boric acid in 
water, and dried. 


630. “A method of and apparatus for connecting electric meters in tree wire 
eirouite." J. R. Diek and Reason Manufacturing Company. Dated January 10th, 
1900. In order to use & single ordinary meter to measure the sum of the 
currents or energy used on both sides of a three-wire system, the two sides 
beyond the meter are scparated as independent two-wire circuits, the two 
inner wires being connected through low equal resistances to the neutral 
main. The meter is connected between the separate ends of the two rone 
ances and under these conditions carries a current proportional to the sum © 
the currents supplied. The meter may be a maximum demand indicator. 


666. “Improvements in electrically actuated meohanism applicable for various 
pa , Such ao the steering of ships, rhe work of engine room or like telegraphs, 
or tho tratalag of Mw Q. E. Vaughan. (J. A. Vaughan, H.M.S. 


729. '' Improvements in electrical switohes and cut-outs.” C. H. Dorman, R. & 
Smith and H. G. Baggs. Datod January 12th, 1900. The object is . 
the pressure on the contacts when the switch is on and to diminish it prior 
the movement to the off position. 
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BILLS AND PROVISIONAL ORDERS— 
SESSION 1902. 


THERE are some interesting features in the notices of pro- 
motions affecting the electric industry for next session. 

The Wellingborough Gas Company advertise a Bill 
enabling them, inler aliu, to supply gas engines, dynamo 
machines, and motors, which would practically mean an 
entire installation for factories, or for isolated country 
mansions. l'ora gas company to recognise the virtues of 
electricity, by selling the machinery for generating aud uti- 
lising it, is not only an attempt to compete with their rivals 
on their own ground, but, to some extent, a new departure. 
Of course, when a local authority own both the gas and 
electricity works in the town, they endeavour to establish a 
modus vivendi; but the alliance between the old gas and the 
modern electric light committemen is not generally a pros- 
perous union—the young bride being too often neglected by 
her old-fashioned partner. 

The Omnibus Dill promoted by the Urban District 
Council of Finchley contains two provisions of a notably 
ambitious character, which, it is not unreasonable to 
suppose, will not pass through Parliament unopposed. The 
ratepayers must be summoned to a public meeting under the 
Borough Funds Act, to give their sanction to the pro- 
motion, and it behoves them to look vigilantly into the 
schemes, which may involve an enormous CONUS and 


considerable litigation. 
The first is an attempt to solve the overhead wire ques- 


tion by obtaining powers for the Finchley local authority 
to deal with it; and the second is a demand for supplying 
electricity in bulk outside their own district. 

Both proposals are of a soméwhat bold character, and 
have doubtless sprung from recent controversies between the 
Council and certain companies, 

After the high-handed way in which they cut the over- 
head wires of the local electricity company, it seems like a 
confession of having acted illegally, for the Council to he 
now asking for the right to do that which they have already 
done, without a special Act of Parliament. 

Until the draft Bill is deposited, we cannot tell to whatextent 
the Council desires to become electrical power supply under- 
takers, and to compete with the North Metropolitan Electric 
Power Supply Company, whose Act of 1900 gives them the 
right of laying mains m Finchley and the surrounding area. 
The Council possess a provisional order under which they 
were bound to supply an important part of their district 
last summer—the two years' time limit for laying mains in 
the areas described in Schedule 2 of the Order having ex- 
pired last July. | 

The Council have probably applied to the Bourd of Trade 
for an extension of time, in which case they will, no doubt, 
have received a similar reply to that sent to the Urban District 
Council of Hendon, which was to the following etfect, and is 


especially interesting as a declaration by the Board of Trude 
D 
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that “they do not appear lo have any power fo yrant an 
extension of the time prescribed by the order for the com- 
pletion of the works specified in the second schedule,” 

The full text of the letter is as follows :— 


Board of Trade 
Fisheries and Harbour Department, 
7, Whitehall Gardens, 
London, April 11th, 1901. 


Hendon Electric Lighting Order, 1899. 


Sir,—With reference to your letter of the 14th ult. on the subject 
of the above-mentioned order, I am directed by the Board of Trade 
to point out that they do not appear to have any power to grant an 
extension of the time prescribed by the order for the completion of 
the works specified in the second schedule, In the circumstances 
referred to by you, however, the Board will defer consideration of 
the question of the revocation of the order for a period of 12 
months from May 17th next. I am to add that the Beard have 
arrived at this decision with a view of giving the District Council 
a further opportunity of putting their powers under the order into 
operation, and if, at the expiration of the period mentioned, 
definite steps to that end have not been taken, the Board will not 
be prepared to allow the order to remain in force any longer. 


I am, Sir, 
Your obedient servant, 


WALTER J. HOWELL. 
The Clerk, 


Hendon Urban District Council. 

Under the proposed Bill the Urban Council seek to dis- 
pose of all their troubles by one comprehensive Act, which 
shall empower them to alter their provisional order in any 
way they please, and so relieve the Board of Trade of any 
further interference, and to set everything and everybody 
to rights by power “ to apply, amend, alter, or repeal all or 
some of the provisions of the several Acts of Parliament 
following, or some of them (that is to say)— 


“The Lands Clauses Acts; the Electric Lighting Acts, 
1882 and 1888, and the Electric Lighting (Clauses) Act ; 
the Towns Improvement Clauses Act, 1847 ; the Town 
Police Clauses Acts, 1847 and 1889 ; the Local Loans Act, 
1875 ; the Public Health Acts; the Infectious Diseases 
Prevention Act, 1890 ; and all Acts amending the said Acts 
respectively, or any of them." 

We have examined many omnibus Bills, but do not 
know that we have seen a vehicle designed to carry so many 
distinguished passengers. 

Another Bill, which was looked for last Session, is that 
promoted by the Board of Trade for the alteration and adjust- 
ment of existing areas of supply of electricity in London. 
It provides for the transfer and taking over of electric 
mains, pipes and apparatus, extinction of powers, privi- 
leges and duties in relation to the supply of electricity, 80 a8 
to make the boundaries of those several areas co-terminous 
xo far as may be with the areas of the local authorities 
fixed by the London Government Act, 1899, and the Orders 
in Council, and it proposes to alter and re-adjust areus, 
either by extension or limitation. 

Forty-four provisional orders are scheduled as being 
affected by the measure, and the first thing that occurs 
to us is what necessity exists for any alteration at all. 
The areas of some of the companies have never been 
jimited to the district of any one local authority. Take, 
for example, the London Electric Company, the Metro- 
politan, and the Crystal Palace and District Company. The 
last company’s area includes districts in two counties, 

aud under five local authorities, with powers of purchase 
by either of them at seven-year intervals, on specified 


terms. 
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Why not leave the areas under the provisional orders us 
they are? There is no apparent reason why this should not 
be so in the case of companies, although under powers 
granted to the local authorities it may be convenient to 
make the areas of supply co-terminous with the boundaries, 
as settled by the new Act. 

If a part of the district is cut off from the generating 
station, what will be the use of transferring to a neighbour- 


ing undertaker the mains, pipes and apparatus, which have 


been put down under conditions which may be altogether 
different from those of the system with which they are to 
be incorporated? Take a case in point—the Croydon Cor- 
poration, under the provisions of the Crystal Palace Com- 
pany’s provisional order, purchased at the end of seven 
years that part of the undertaking in their area, paying cost, 
plus 334 per cent. The plant taken over was practically 
the mains and connections with the customers’ houses, a8 
there was neither generating nor distributing station within 
the Croydon area. The mains proved to be unsuitable for 
the alternating current adopted by the Croydon Corporation, 
and they had to be replaced by others. 


p eR 


Ir is well known that a provisional 
ee order confers no monopoly; indeed, the 
first section of the 1888 Act distinctly 
states that the granting of such powers “ shall not in any 
way hinder or restrict” the granting of further powers for 
the same area, and in London, competitive supply is quite a 
usual thing. Major Marindin enunciated the principle in 
1889 that where competitive powers were granted, the com- 
panies usually should be supplying under different “systems,” 
but systems are now a thing of the past. Again, a local 
authority may obtain power to supply energy within the 
district of another local authority, or part thereof. An 
application of this may soon be seen in the metropolitan 
area, and it will be interesting to note the results. The 
case we have in mind is one where a certain district 
lieg between two others possessing powers, and working 
them, but having different methods of supply. If this con- 
tiguous area takes energy in bulk from both of its neigh- 
bours, then a state of potential, if not actual competition, 
will be set up, and the consumers in the area will either be 
supplied by one or other of the latter or be afforded a chance 
of selecting between them. It remains to be seen how such 
conditions can be worked out in practice, Suppose the 
prices are not alike, then the higher will be placed at a dis- 
advantage as against the lower, or must offer some peculiar 
benefits. Further, the supply may either be taken to the 
area by one or other, or sold in bulk at the boundary thereof 
and distribution undertaken by the local authorities of that 
area, In the latter case, the service rendered to the 
area as a whole will involve the co-operation of thre 
local authorities. The experience of the companies 
which have combined together and take supply in 
bulk from a third party to an agreement to whic 
they are respectively the other two parties only carries the 
solution part of the way. It has been said that, “bulk 
problems will do for the electrical engineer as regards law, 
what alternating currents have done for him in the past 
as regards mathematics; that is, to cause him to take up 
a general all-round view of the business in which be !5 
engaged, and evolve as a sharp, shrewd commercial man, 
as well as having to be a competent mechanical engineer. 
with a dash of the mathematical physicist thrown V to 
steady him. Eventually there is little doubt that the cure 
for overwork will lie in specialisation ; but we would warn 
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the profession—particularly its younger members—against 
the risk of too early attempting to specialise, and its 
resulting danger of detachment from the great general 
problems and studies that count for so much in training 
and experience. 


MEASUREMENTS of the capacity of the 
human body made by Bordier in 1895 and 
by Dubois in 1898 gave values varying 
from 0025 to 1650 microfarad. The 
very considerable divergence in these results induced G. 
de Metz recently to make some very exact measurements of 
this quantity, a report of which he made to the Inter- 
national Congress of Physicists at Paris. He found the 
capacity depended on the attitude of the body, being least 
when the person was squatting, and greatest when he stood 
erect with his hands stretched out above his head. The 
capacity remained constant for potential differences from 
100 to 1,000 volts. In de Metz’s tests the naked body was 
thoroughly insulated and placed in the centre of a large 
room, in order to neutralise the disturbing effect of sur- 
rounding conductors. Under these circumstances he found 
the capacity of the human body to be much less than that 
obtained by his predecessors, namely, ‘00011 microfarad, or 
100 cm. in absolute electrostatic units. The electrostatic 


The Electrostatic 
Capacity of the 
Human Body. 


capacity of a man can be readily remembered as being equal 


to that of a metal sphere, 2 metres in diameter. The charge 
which a man receives with a pressure of 1,000 volts is 
11 x 108 coulombs. 


IN a recent number of the American 
Machinist there appeared an article on the 
Allis engines, and the engines of Messrs. Stewart and 
Mesars. Musgrave, of the Glasgow tramways, an article 
which was conspicuous for bad taste and vulgarity. In 
reply, the American Machinis! now publishes a letter by one 
M. Berthier, a Swiss. This gentleman flatly denies the cor- 
rectness of the claims made for the Allis engines. When 
these engines gave up their job one day with 2,500 H.P., he 
Bays the little Stewart engines took it up, and did it too, 
though it was 700 mH.P. above their rated capacity. M. 
Berthier also describes the Musgrave engines as the finest 
he has seen in a power station, and complains of the “ awful 
onesidedness of the American Machinist on controversial 
matters" We have ourselves noticed too frequently that 
American trade and technical journals are painfully one- 
sided when trade questions come up. There is a constant 
sneer at everything British, and a lack of perception in 
regard to the often glaring faults of American products, 


The Glasgow 
Engines. 


that become distasteful, when so palpably directed by sheer 


trade greed. We are among the first to point out what is 
excellent in American goods or methods, and we have passed 
over unnoticed much of the above kind of misrepresentation, 
but we begin to think that English friendship for 
America is not kindly appreciated, and that it might 
perhaps be as well to point out a few of the lapses from good 
practice which are overlooked in American journals. 


Italian Telegraphs.—His Excellency the Minister of 
Posts and Telegraphs announces that in order to secure greater 
celerity in the telegraph service of Italy, the Department has 
introduced the Rowland printing telegraph system. The Rowland 
ìs the multiplex typewriting system which attracted considerable 
attention at the last Paris Exhibition, and which Signor Robichon 
said was the clou of the telegraphic section of the great international 
show. The notice of the Italian Administration was first drawn to 
the system by the Inspector-General of Italian Telegraphs, Cavaliere 
Brunelli. Prof. Rowland, the inventor, is professor of physics at 
Baltimore. The general features of the apparatus may be 
described thus: —It is a multiplex printing apparatus allowing of 
four simultaneous transmissions in the same direction; it can 
also be duplexed, thus admitting of transmissions simultaneously 
In either direction. 


RETURN CIRCUIT IN ELECTRIC TRACTION, 


So lung as an uninsulated return is used on tramways, so 
long will the rails themselves be applied to that purpose. 
Discussions on the subject of the best method, from every 
point of view, of conducting curront from the car motors to 
the power house, have, as a rule, resolved themselves into 
discussions on the most effective way by which to narrow 
the ditches interposed by the rail joints in the homeward 
course of the current, and the paper read by Mr. E. G. Connette, 
at the American Street Railway Convention lately ended, 
together with the discussion thereon, form no exception to 
this rule. 

Perhaps we are mistaken, but it seems to us that a certain 
scorn of the rails as of use for anything but their prime 
purpose, and a notion that current, having left the motors, 
can very well fend for itself, are both only now receiving 
their eia/icum in the States. 

Mr. Connette advocated the use of an independent 
metallic return to which every rail is connected by an elec- 
trically welded tap wire, but it is pleasing to note that the 
gense of the meeting was opposed to such an extravagant 
proceeding. 

As the cross-sectional area of all the rails in parallel is 
ample, in the great majority of cases, to return the current 
at a low density per square inch, it is difficult to understand 
Mr. Connette’s position. The trouble is solely to attach 
bonds so that the resistance across the joints will not exceed 
the resistance of a plain rail of the same length, and 
whether the bonds are used to bridge rail joints, or to make 
connection between the rails and an auxiliary wire, this 
trouble still remains. 

It may be that in the latter case the connecting wires can 
be attached to the rail in the most favourable position, t.e., 
remote from the rail joint, where the greatest movement of 
the rail takes place; but in England, where the track is so 
solidly constructed, this advantage should be discounted 
entirely by the enormous extra expense of the auxiliary 
copper. Only 10 years ago rails were being bonded with 
such stuff as No. 6 galvanised wire. About the same time, 
however, the Thomson-Houston Company used an auxiliary 
copper wire between the rails, and connected to each rail 


length. In due course it was discovered that the proper 


procedure was to use the rails alone for the return, making 
the joints as little deterrent as possible to the passage of 
current. From that time energies were directed towards the 
perfection of bonding the joints. We believe it is quite 
possible nowadays to come very near perfection without the 
use of any welding process, although we think that a really 
satisfactory welded joint is a most desirable thing, even when 
considered only from the mechanical standpoint. It is 
impossible to emphasise too much the necessity, in fact, the 
greater necessity, for bonding to be carried out as carefully as 
the overhead equipment. The difference between good and 
bad bonding is small as regards labour, but the difference 
in effect is vast. The difficulty of finding a fault in the 
overhead equipment is nothing in comparison with the 
difficulty in locating a few indifferent bonds. It is to be 
deplored, therefore, that the bonding of a track is so often 
entrusted to the permanent way department, men with eyes 
for a curve, but with no care fora fraction of an ohm, more 
or less. 

Bonding should be as much under the direction of the 
electrical department as the laying of cables or the erection 
of the trolley wire. ** Cleanliness and contact!“ should be 
the motto of the bonder. Yet great contact surface is not 
such a desideratum as great contact pressure. Drills must 
be kept to a dead size; and, if oil is used, it must be removed 
entirely before the bond head is entered. If the rails are 
drilled at the mills, the holes must be left undersize for 
reaming. The bond heads must be scoured bright, and ex- 
panded with a steel plug. The fear of chemical action 
between the contact surfaces is not great, but electrolytic 
action will occur if moisture is not excluded.- ` 

If the above-mentioned paper may be taken as a guide, 
the boosting of the return is unknown in America. Here 
in England the negative booster" is becoming more 
evident daily. It is the outward and visible sign of the 
Englishman’s desire to protect the property of others ; heing 
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the outcome of that regulation of the B. of T. that requires 
a maximum difference of potential of 7 volts between the 
far end of a line and the negative bus bar. To that end a 
series wound generator is interpolated in an insulated cable 
tapping the rails at a calculated point, the boosting pressure 
being proportional to the load. Enough current is diverted 
through this boosted cable to reduce the drop along the rails 
themselves below the 7 volts limit. 


very sudden change in its direction, because if there were, then a 
small change in the exact position of the brushes would make an 
enormous difference in the sparking. 

Mr. R. E. B. Crompton corroborated what Mr. Chamen had said 
about the mechanical difficulties of commutators. He said that the 
Royal Arsenal wheel press had been a very valuable arrangement 
for fixing commutators, and its use is now becoming general. He 
remarked on the importance of high-speed engines and dynamos in 
reducing the prime cost of both. 


w th The authors of the respective papers briefly replied. 
Current density in bonds should not exceed 90 amperes 


per sq. in., but some people would do well to remember that 
it is not necessary in every case to bond as heavily at the 
end of a line as at the power station. 


LEGAL. 


FRBRANTI v. Tug British TuowsoN-HousTON COMPANY, LrurTED. 


Tris case came before Mr. Justice Swinfen Eady on Wednesday 
last week. It was an action by Mr. Sebastiau Ziani de Ferranti 
against the defendant company, in which he claimed an injunction 
to restrain the infringement of letters patent, No. 701, dated 
January 15th, 1887, granted to the plaintiff. The plaintiff also 
claimed an account of profits, damages, and delivery-up of in- 
fringing articles. The statement of claim alleged that the patent 
in question was for Improvements in electrical meters,” and that 
the defendants had infringed, and threatened to infringe, the letters 
patent in the manncr shown by the particulars of breaches. The 
particulars of breaches set out that the defendants had, at divers 
times prior to the commencement of the action, infringed the letters 
patent by importing into, and by selling, supplying and using in 
this country electrical meters embodying the invention described 
in the specification of the said letters patent, and claimed in the 
first claiming clause thereof. It was further stated that in par 
ticular the defendants had, on or about December 6th, 1900, sold 
to Messrs. Haydon, Harris & Co., electrical engineers, of 11, Victoria 
Street, S W., an electrical meter, constructed as aforesaid, being a 
10-ampere and 100-volt meter, No. 208,294, purporting to be manu- 
factured by the Compagnie pour la Fabrication des Compteurs de 
Paris. The defence was a denial of infringement, and a plea that 
the plaintiff's letters patent were invalid. The particulars of objec- 
tions to the validity of the patent on which the defendants 
. relied were as follows:—(1) That the said S. Z. de Ferranti 
: ; ' was not the true and first inventor of the alleged inven- 
55 ae Ler m 1 and output, Mr. Kapp gave tion. (2) That the alleged invention was not useful. (This 
g , à; objection was raised against all the claiming clauses.) (3) That 

the alleged invention was not new. (a) That the alleged inven- 
tion had been published in this realm by the deposit in the 
Patent Office Library prior to the date of the plaintiff's letters 
patent of the following books and the specifications of the follow- 
ing letters patent: — Brush (U. S. A.), 217,677, 1879; Haddan, 1,835, 
1881; Faure, 730, 1882; Phillips, 4,691, 1882; Siemens, 2,210, 
19583; Pieper (Belgian), 74,102, 1886; Desroziers (French), 177,196, 
1886; Siemens (French), 156,153 ; Siemens (German), 40,632, 1886. 
Coinptes Rendus de L'Académie des Sciences for the year 1872, Vol. 
74, p. 241, in an article by M. Jacobi on “The Rotation of Discs 
between the Poles of Magnets." (The above passage was relied on 
as against Clauses 1 and 2.) (b) The said invention claimed in all 
the clauses had also been anticipated by the common general know- 
ledge of electricians of the compound winding of all types of elec- 
trical motors and dynamos. (4) That the letters patent was not 
proper subject matter for valid letters patent. Under this head the 
defendants relied, as against all the claiming clauses of the plaintiff's 
ture, first used by Steinmetz:— apecificatidn, upon the matter set out in paragraph 3 hereof, and 
d' x I" upon the common knowledge of electricians concerning the con- 

cm ws struction of meters, the lamination of magnets, and the compound 


winding of motors and dynamos. (5) The complete specification 
He wanted to know more data regarding the machines described of the said letters patent describes and claims inventions larger 
by Mr. Hobart; & dynamo could not be designed merely from the than, and different from, those, the nature of which was described in 
data given—e.g., the surface speed, flux densities, and air-gap were the provisional specification. (This objection was raised against 
not given. l , . Claims 1, 2, 3, and 4 of the plaintiff's specification.) (6) The com- 
Regarding commutation, he said that it was not right that the plete specification does not sufficiently describe the nature of the 
avernge field should be taken as the field in which commutation inveution, and the manner in which the same is to be performed. 
takes place. Proper commutation depends on the fringe field round Mr. Cripps, K. C., Mr. Astbury, K. C, Mr. Colefax, and Mr. Frost 
the edges of the poles in which the conductors are moving. The appeared forthe plaintiff ; and Mr. F. Moulton, K.C., Mr. Bousfield, 
K.C., and Mr. A. J. Walter for the defendants. 
Mr. Cripps, in opening the plaintiff's case, said tbe form of the 
A action was the ordinary form as regards a patent action, and accord- 
ing to his view of the case they could keep the technical discussion 
within somewhat narrow limits. What Mr. de Ferranti was claim- 
ing in his specification were certain improvements in wbat were 
B called motor-meters. 'The meter, of course, was what was used in 
electric lighting in order that the consumer might know what 
amount of electiic energy or electric current he had consumed, and 
that the supply company might know how much they bad supplied, 
because it was necessary as between the consumer and the supply 
company to get a correct record for the purposes of payment. The 
principle of the motor-meter was simply that the meter was 
operated by the current to be measured or registered. The same 
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DIscussION ON Messrs. HOBART'S AND Mavon's PAPERS 
TAKEN TOGETHER. 


Mr. GisnkRT Kapp, referring to the question of deep narrow slots 
versus wide shallow ones, said that each had its own special advan- 
tages iu certain cases, aud that for this reason it was not possible to 
standardise; each machine should be designed expressly for the 
work it had to do. 

With regard to commutators, if they were made with long bars 
expansion by heating had to be allowed for, and yet they must be 
very firmly fixed. It could be done, but it was very difficult. 

He drew on the board a section of a commutator with a new kind 
of bar, designed specially for firmness 


New type. —— > Old type. 


Power in kilowatts = c ( P ) L E where 
100 100 
D = diameter, L = length, u = revolutions pei minute, c = 
a constant. c will be higher for higher pressures, and lower for 
lower pressures, but will vary from 0'6 in a badly designed machine 
to 2:6 in a well-designed one. 

c i8 limited by heating and sparking. 

He wished to ask Mr. Mavor if his curve applied to all machines, 
or only to those of a special line. 

Prof. S. P. THompson said that Mr. Mavor's energy factor had 
been defined in two different ways, which could not both be right, 
once on p. 2 and again on p. 3. He suspected that the one on p. 3 
was the correct one, and if that were the case, then he would show 
that the energy factor was simply the number of amperes per 
sq. cm. along the length of the armature, so that Mr. Mavor's safe 
limit would come to 50 amperes per sq. cm. 

He gave a simpler formula, connecting size and output of arma- 


P 


Current. 


Time. 


current has to change in direction from a to B in tLe time taken bv 
the commutator section to pass under the brush, and the shape of 
the current curve from a to B is not known. Mr. Parshall is cer- 


tainly wrong in assuming it to be half an A.C. wave. Carbon 
brushes had the important effect of making the line nearer to a 
straight one. Also it was very important that engines and dynamos 
should be designed to suit each other. 

Mr. W. A. CHAMEN said that his experience was that the difficul- 
ties with commutators in the very largest machines are almost 
entirely mechanical. 

Mr. Savers said that the shape of Prof. Thompson’s 4, B curve 
was very important at the end n, for here there should not be a 


energy in reference to which a record was required was the cur- 
rent or energy by which the meter itself was operated, and he 
believed now, although originally there were some inventions in 
other directions, all registering meters for the supply of electric 
light were on the motor-meter principle. .The particular specifica: 
tion on which this action was brought, or, rather, the patent granted 


under that specification, bad run out, so that the plaintiff was not 
now asking for an injunction. It was in operation at the time the 
action was commenced, but it had stood over for some time, and if 
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now became one for account of profits or of damages. But the 
importance of it under that head was very great indeed, 
because a very large number—he thought thousands—of meters 
actually in use would be infringing meters if the view of the plaintiff 
was accurate. There could be no doubt between the two sides on 
the point. The electrical movement went very slowly in England 
at a certain time, and the question of infringement as regarded 
patents of this kind did not arise until a comparatively late date, 
and that was the reason why in some other cases as well as in this, 
the form of the action came to be a matter of damages, or an account 
of profits, because the time for asking for an injunction had passed. 
The history of motor-meters might be given very shortly. Mr. de 
Ferranti, the plaintiff, who brought out the particular specification 
in 1887, was himself, under a specification in 1883, the first inventor 
of a motor-meter of a practicable kind. The first great inventer 
who turned his attention to this matter was Mr. Edison, who 
invented a system of weighing a plate which got heavier according 
tothe amount of electric current that passed through it. It was not 
a practical solution. All the practical solutions had come iu the 
direction first indicated by Mr. de Ferranti with bis motor-meter 
principle. The specification applied to all motor-meters the 
improvements which were suggested in Mr. de Ferranti's specifica- 
tion. He would explain particularly what came within the definition 
of motor-meters. To begin witb, Mr de Ferranti's original meter 
of 1883 was intended and designed to measure a continuous current. 
There were also meters for alternating currents, but in matters of 
detail there was no difference as regarded the improvements con- 
tained in this specification whether it was required to measure a 
continuous or an alternating current. An advance was made by 
producing a meter which measured both current and presenre, 
either ou the continuous or the alternating system. The 
difficulty as regarded all these classes of meters was that 
when two or three lights were first lit in a house, or when only a 
little current was used, the meter would not start. That was a 
very important matter as between the supply company and the 
consumer, becausc if the consumer was only using a small quantity 
of electricity the meter did not start, and he was getting it without 
payment. It wus to that point that Mr. de Ferranti had to direct 
his attention and it was that one point with which he dealt in his 
specification. What he did was to supply, after a great deal of 
research, this needed invention or improvement —namely, a system 
under which either small quantities of current or light were 
determined or a proper measurement was obtained as between 
the consumer and the supply company, and it was this device or 
invention of Mr. de Ferranti's that the plaintiff contended was 
infringed by the Thomson-Houston Company. Mr. de Ferranti 
expended a great amount of research and trouule on his invention, 
and, his device having been invented since meters began to be used 
in any quantity, every single meter, he believed, had adopted it. 
The Thomson-Houxton meter was a motor-meter, registering, he 
believed, both current and pressure. It was called technically the 
waltmeter. The magnetic field was contained in the coils on 
either side of thearmature. It was equally necessary for all forms 
of motor-meters, whether energy or current, to have a sufficiently 
strong magnetic field. The coils were not wound round on iron, 
laminated or otherwise, but that made no difference. The field was 
obtained on the same principle, but it was found that the magnet ic 
force in the Thomson-Houston meter was not sufficiently strong to 
register the amount of electricity supplied at the start or when 
only supplying a small quantity. It was essential for the watt- 
meter to have a shunt current quite independent of the current to 
be registered, but that had nothing to do with Mr. Ferranti's inven- 
tion. There were additional coils to add constant force to the 
magnetic field outside the current to be measured. There was 
absolutely no ditference whatever, and they alleged that tbe 
Thomson-Houston Company in using these coils in order to give 
constant additional force to the magnetic field had adopted Mr. 
de Ferranti's invention. Counsel tben read the specitication, and 
submitted that there was a complete case of infringement, the 
defendants dealing with the same difficulty and solving it ia the 
same way, and theré was no doubt that a very large number of 
meters with this additional coil upon them had been sold by the 
Thomson-Houston Company. 

Mr. Dud «LD CLenk, examined by Mr. ASTBURY, said in his opinion 
the invention of the plaintiff was clearly defined, explained, and set 
out in the plaintiff's specification. He did not find any explanation 
or description of anything of the kind in any of the prior 
documents, 

Mr. Astnury : I do not go into any of them now; I jnst mention 
at once that some of them were not published at tbe date 
of the plaintiff's patent; but whether published or not, you do not 
M anything like the plaintiff's invention iu any of them? 

0. 

Counser then said he wished very shortly that the Witness would 
describe the four models which were before his Lordship. ‘They 
would call the first one D.C.1" That was simply a magnetic needle 
hung between two copper wires through. which a current of elec- 
tricity could be passed ? — Yes. 

In the shortest way you can, just explain why it is that when you 
pass a current through a wire or through a conductor in an opposite 
direction to the lines of force in a body, be it a pointer or a 
magnet, why and how is it that there is a torque produced between 
the two opposing forces ?—The witness here explained. 

The WiTNEss stated, in further examination, that one definition of 
a commutator was a device by means of which a current passing 
through a conductor in one direction is constantly turned into 
the other direction in order to produce rotation by means of 
torque. 

Examined as to model No. 2 (D.C. 2), the WirNEss said that 
that was one with a little loop in the wire, and a permanent 


magnet in the middle, That depended on the law of angular 
currents. That model showed rotation as distinct from a single 
torque. In that case there was a flier balanced on a pivot, the ends 
of the flier being in a bath of mercury, and, therefore, in metallic 
contact. A current could be passed along the ends of the flier into 
the mercury, and tbere would be no movement. 

I want you to tell his Lordship why it is that that apparatus, 
D.C. 2, does not need a commutator to produce continuous rotation ? 
The witness explained. 

The Wirngss said that model No. 3 (marked D.C. 3), was a class 
of commutator made by the plaintiff in the early 80's. It was such 
a meter as he found described in the 1883 patent. It was a mer- 
cury motor-meter. The current had to pass not only through the 
coil but through the mercury. It passed up by a central contact 
into a mercury bath— it. passed into the mercury bath at the centre 
of the bath, and then proceeded radially in all directions from the 
centre towards the circumference. It there met a metallic contact. 
In this meter the current passed through the mercury and through 
the coil, and the coil set up a magnetic field, cutting that liue 
of current so that the mercury flowed. 

The Wirxzss, having explained to his Lordship the way D.C. 3 
worked, said that the magnet in that machine was solid iron with 
a single coil round it. Being solid iron, on a current being passed 
for a minute, ray, through the coil and then cut off, there would be 
& certain amount of residual magnetism, creating lines of force 
between the two portions. Any iron, such as cast-iron, retained a 
good deal of magnetism. A solid iron magnet was perfectly good 
for a continuous current. The model DC. 4 had in addition to the 
main coil an extra coil of small wire. 

Does this D.C. 4 show an application of the plaintiff's starting 
device which is in this particular model a coil of wire with greater 
resistance—smaller wire in shunt across the main?—Yes; this 
coil consists of an additional coil, which is always receiving 
current from the maius. It is what we call "in shunt across the 
mains." 

In answer to his Lonnsutp, Mr. BousriELD said he should pro- 
bably only have to draw his Lordship's attention to two publica- 
tions. 

Examination continued: Having regard to what is alleged in this 
case as to common knowledge, speaking as an electrician, did you 
know in 1887, at the date of this specification, of any common 
knowledge of electrical or other engineers concerning the construc- 
tion of meters, the lamination of magnets, and the compound 
winding of either dynamos or motors, which, in your opinion, dis- 
closed the plaintiff's invention ?—No. 

I put it to you generally, having read the specification, do vou 
find the invention worked out and described in the complete specifi- 
cation is the same or different to that explained in the provisional ? 
—]t is the same. 

Cross-examined by Mr. Bovsrrgi, p: He need not trouble much 
about D.C. 1 and D.C. 2; D.C. 3 was a model of the plaintiff's 
earliest patent. It was one of the forms of meter shown in 1880 
with the mercury bath. 

The WiTNEsS stated the model had to be completed by a top to 
complete the magnetic circuit. There was a fair magnetic field 
there. They had shown the rotation of the mercury there, but it 
would be stronger with the upper portion. As to the rotation of 
the mercury, you might almost take this as a Barlow wheel. Iu a 
sense, the witness stated that it only differed from the Barlow 
wheel in this, that the current was only passing across oue part of 
the Barlow wheel at a time. 

And there it is passing all around it ?—Yes. 

In principle there is no difference, is there ?—No. 

For the purposes of electric lighting generally, the mere current 
meter is suflicient, is it not ?—Yes, the current meters are most 
largely used. 

Because the electricity is supplied at as nearly constant a potential 
as they can get it ?— Yes. 

Therefore, if you measure the current, you measure something 
which is proportional to what tbe consumer is taking ?- Nou 
measure something proportional to the energy. You have alwaysto 
measure energy in every case; but in one case you measure energy 
directly, and in the other you measure something proportional. 

Ferrauti's was a current meter. I want you to make the distinc- 
tion clear to his Lordship. Suppose you take one of the Ferranti 
meters; if you put it on a circuit, we will say, of 90 volts, anda 
current of 10 amperes is passing through it for a certain time, it will 
register the amount of that, will it not ?— Yes. 

In the same way, if, instead of putting it in a circuit of 90 volts, 
you put it in a circuit of 110 volta, and let a current of 10 amperes 
pass through it for a certain time, that which your meter will 

register will be identically the same ?— With your assumption, yes. 
If you take the meter aud allow 10 amperes to pass through it, it 
will be the samo. 

Tbe meter will take no account of whether it is on a ?0-volt 
circuit or a 110-volt circuit? It will simply register the electricity 
that passes through 1t ?— Yes. 

Now, our meter is an energy meter, is it not ?— In one sense it ig, 
and in one sense 1t 1s not. 

If we did the same with our meter which I bave supgested to you 
in the former case, one of our meters, properly adapted for the pur- 
pose, would register differently on the 90-volt circuit from what it 
would on the 110-velt circuit.e And then there is another thing 
which comes in. It would register proportionately to the change? 
— Yes; if it were not for this additional coil. 

The Witness, further cross-examined, said that the additional 
coil showed him it was really a current meter. 

In our original meter, as it stands without any complaint, it bas 
got a coil which is in shunt to the main, has it not ?—Yes; it isa 
shunt meter clearly. 
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And it has a coil which is in sbunt to the mains?—It has. It 
has an armature in £hnnt to the mains. . 

You know this original form antedated Ferranti by a long time? 
I do not know that; Ido not remember. 

Ayrton and Perry ?—Yes, Ayrton and Perry was 1881; Ferranti’s 
first patent was 1883. 

In the defendants’ meter there was a torque which was propor- 
tionalto the energy. Whatever variations of pressure there are in 
the working will go into that torque and be recorded by 
the meter ?—I quite agree that would be so if it were not for the 
starting coil. The starting coil prevents you from being able to act 
in that way. 

In the Ferranti meter, the initial torque for no lamps was zero. 
It increased for some time in proportion to the number of lamps 
that were put on, and after that time dropped out of consideration. 
Now, I want you to compare that with the torque which is pro- 
duced in the defendants’ meter. That, instead of being a torque 
which, initially, is zero, and which increases proportionately to the 
number of lamps and afterwards diminishes, is & constant torque 
from beginning to end?—The defendants’ meter has a constant 
torque. 

The constant torque in the defendants’ meter might be 
practically inappreciable. Look at the claim, page 4, para- 
graph 1:—“ The employment in electric motor-meters of an addi- 
tional coil of insulated conductors through which a current not 
forming any part of the current to be measured is passed con- 
tinuously for the purpose hereinbefore described ? "— Yes, that is 
absolutely true—every word of it—of your meter. 

He has got a reason here for saying it is not to go through his 
mercury bath ?—Yer, 

And your reason is that he did not want what he then thought 
was tke vice of having the riek of starting a meter when there were 
no lamps running ?— Yes. 

And then he excludes that case ?—No; he does not. That is a 
matter for his Lordsbip’s ruling. 

How long have you sown Mr. Ferranti's specification ?—1 think 
I firet reported on Mr. Ferranti’s 1883 specification in 1886 or 1887. 

How long have you known his 1892 meter ?—The 1887 do you 
mean ? 

Yes.—I reported on that patent for another client about five 
years ago, 

Not longer than that ?—No. 

You have known the Thomson-Houston meter & good deal longer 
than that, have you not ?—I do not remember the date of my first 
knowing the Thomson-Houston meter; I have known it for a long 
time. 

For 10 years, I am told, they have been used in this country. 
Have they ?—My first intimate connection with the Thomson- 

Houston meter was in conjunction with the Chamberlain-Hookham 
case. I forget the date of that trial; Ican find that from my note- 
books. 

When did it first occur to you that the Thomson-Houston meter 
was an intringement of the Ferranti ?— When I was engaged in 
the Chamberlain-Hookbam case. It then occurred to me that the 


Thomson: Houston meter was infringing the Ferranti. That is some 


ears ago. 
? Nero yotl the first person to suggest it ?—No; I was not. 

Can you explain how it was that Ferranti never suggested it to 
us until comparatively a few weeks ago?—I do not know. Mr. 
Ferranti asked me to report, I think, some six months ago, and I 
reported it was an infringement; but before that, the first time I 
ever eaid it was an iufringement was in the Chamberlain- 
Hookham case. In 1892 Mr. Ferranti seemed to have come to the 
conclusion that to have an additional field giving what he called a 
constant rotating force was an advantage. In 1887 he appeared to 
think it was a disadvantage. "m" 

Now, just one point on the plaintiff's specification, My improve- 
ments relate to electrical meters of tbat kind in which current to 
be measured is made to pass through a bath of mercury in a 
magnetic field." First of all, our meter is not & meter of that 
kind ?—No. . : : 

Page 2, line 25, "The same improvement is applicable to all 
motor-meters; that is, meters in which the movement is obtained 
from the current to be measured" ?—Yes. — 

First of all, Mr. Clerk, you see he says bis improvements relale 
to electrical meters of a class to which ours does not belong at all? 
—Yes, if you put it in that way ; but he says any motor-meter " 
jn another part. 

When ke jadicites the class at page 2, line 25, he says: The 
rame improvement is applicable to all motor-meters; that is, meters 


in which the movement is obtained from the current to be 


measured " ? Aud he also extends it at the bottom of page 3. 

No; that is the same thing again ?—In it he says: “I would 
remark that although in the drawings annexed I have only shown 
two forms of meter having additional coils through which a branch 
circuit from the mains is made to pass for the purpose above 
described, I do not restrict my claim to the two meters shown, as 
my improvements can, as before stated, be applied to all motor- 
meters in which movement is obtained from the current to be 
5 It is the same language? — es, it is the same 
e Now I put it to you, in extending the class he 
does not include our class. He still is contemplating, I put it to 
vou, current meters 9—No; as I understand the word “ current, 
the word “ current“ was used very loosely in those days. The word 
current was not used to denote the difference between current 
meter and energy meter, but any meter worked by current. 

You know the meaning of energy meter and current meter? 
Yes, of course. In 1887 it was defined, but even now you hear 


engineers speaking about motors being worked by electric cur- 
rent. 

But you remember the last case of the Bradford Corporation, 
where it was held to be an energy meter and not a current meter. 

His LonpsHiP: I do not think you need go into that. It is 
quite easy to appreciate how the witness has put it. 

Mr. BousFIELD: Their meter measured the product of the field 
current and the armature current ?—It did if it were not for the 
starting coil. The starting coil prevented it doing that. 

Now, what I want to put to you is, that we have endeavoured 80 
to adjust the resistance in our shunt circuit, that the corrective 
torque tbat we get is just equal to the running friction of the 
machine ?—Quite so, and that is where your weakness comes in. 

Weakness ?—Yes, certainly. Do you not see that if you adjust 
it so nicely as this, then a very small increase of potential will 
increase the torque of yourlittle added motor? Any increase of 
the added motor by an increase of potential will set this motor 
running without any lamps on the circuit. It is therefore quite 
evident that you have designed this motor to run at a practically 
constant potential, that is, with very small variation either way. 
If your coil is not properly adjusted, any variation, such as 90 to 
110, would make it that that meter would never stop. It would 
always run, and always register, whether lamps were on or not. 

Look at the Brush specification. This is the second paragraph: 
“The invention relates to dynamo-electric machines, and has for its 
object the maintenance in such machines of a magnetic field while 
the machine is running, whether the internal circuit is closed or 
open. In dynamo-electric machines as ordinarily constructed, no 
magnetic field is maintained when the exteroal circuit is open, 
except that due to residual magnetism.” Your Lordship follows 
that, of course. You want to have a field, and the field you rely 
upon to start this in an ordinary dynamo isa field due to residual 
magnetism. That is so ?—Yes. 

He says that will be the only field when the circuit is open: 
when the machine is running you turn a part of the current you 
are using round the field magnet, so as to give you an increased 
field, do you not ?— Yes. 

But he proposes in addition to that to have &shunt current round 
the field magnet, does he not ?— The wi'ness thought that was so, as he 
understood it was a compound dynamo, and in the compound 
dynamo you usually excited the magne!s by the shunt, and then you 
had a little added series winding. 

Now, let me just put to you, looking at the meter as a motor. 
First of all, it is a motor in which you want to drive by the current 
which you are metering. In the plaintiff's case, when he is 
measuring current, he wants to drive by the current be is going to 
measure ?— Yes. 

In the case of motors, the idea of winding the field both in series 
and in shunt was a perfectly familiar idea, was it not ?— es; series 
motors and shunt motors were perfectly well known. 

Does it occur to you that there is any room for invention at all in 
applying that idea to the case of a motor to be used for metering 
purposes ?—Yes, it does. It seems to me not at all an easy thing 
to think of. It is very ingenious. 

Looking at this as a motor to be used for direct current, the 
invention is simply this, is it not? He says, instead of having my 
initial field produced by a permanent magnet, I will have it pro- 
duced by an electro-magnet ?—It comes to that. Yes. 

But that you could substitute & constant electro-magnet for a 
permanent magnet was a matter of common knowledge ?— In iteelf 
it was known, no doubt, but it is & curious tbing that it was never 
thought of before fora meter. 

I donot know whether I should ask ycu whether you think that 
it is to be signified by the name of an invention ?—I do. Electric 
inventions relate to combinations of coils, terminals, and all things 
of that kind. 

It had not been done before ?—No. 

But you can think of scores of applications in electrical industry 
where electro-magnets have been substituted for permanent 
magnets or vice versá ?—Yes. 

Or where they have been treated as quite interchangeable ?— Yer, 

uite 80. ; 

: Further cross-examined, the WirNESS stated that he bad seen a 
meter made like fig. 3 in the plaintiff's specification, although he 
did not know about its having been commercially used. It worked 
very well. 

Is either fig. 1 or fig. 3 in practical use ?—I do not know. Asto 
the extent of the user, I believe fig. 1 has been used, but I have seen 
both meters made and bcth meters work well. 

Do you know of any company or any consumer of electric 
light who uses either fig 10r fig. 3?—No; Mr. Ferranti will be able 
to tell you that better. I know nothing about that. 

With regard to fig. 3, is there any description of that in tbe 
specification ?—1 thought it was clearly indicated. . 

Fig. 1 is described ?—I think fig. 1 is fully described, but fig. 3 is 
a mere development of fig. 1. It only differs from fig. 1 in this, 
that the rotating part is the cylindrical thing which stands 
vertically. 

Mr. BOUSFIELD: I do not know whether that point will be of 
much importance. 

His Lok DSE: I understood no question of variation arose. 

Mr. BousFiELD: It is raised, but your Lordship sees that we 
have got certain other points. 

His LonpsHiP: You think you have other stronger points? 

Mr. BovsriELD: Yes. 

Re-examived by Mr. CoLEFAx, the Wirxxss stated that fig. 3 was 
only a development of fig. 1, and he found fige. 1 and 3 fore- 
shadowed in the specification. He did not personally know to 
what extent.figs. 1 and 3 bad been used commercially. He knew 

that meters very like them had been used in thousands, but he 
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could not say that meters absolutely like figs. 1 and 3 had been 
used. 

Do you see any reason for doubting that a meter made according 
to figs. 1 and 3 would be commercially successful ?—I see no reason. 
It would be commercially successful at the date of the specification, 
but I do not know whether it would be up to the improvements 
made since. There may have been improvements since. The meter 
trade has been advancing very speedily. As he understood the 
specification, the starting coil was the essence of the invention. 

You have tested the meters ?—I have examined the meters, and 
seen the accounts produced of their operation. 

The problem that Phillips was considering was a compound-wound 
motor In a meter, the difficulty you had to overcome was the 
small load. Phillips’s was quite a different problem to the plaintiff's. 
Brush's invention related to dynamo-electric machines. His specifi- 
cation in no way disclosed the plaintiff's invention. 

In an energy meter the movement was obtained by the current to 
be measured. This was true of all forms of meter. The current 
which passed through the subsidiary coil in the defendants' meter 
was not what the consumer paid for. It was a central station cost 
which amounted to about 15s. a year for each mcter. 

Mr. MourLTON: But the current measured is certainly the sum 
of the two? — Ob, no. That is what I have been pointing out. The 
current to be measured is the currentto be registered by the meter, 
and any current which passes through the meter which is not paid 
fur by the consumer, is a meter or central station loss. It would be 
utterly unjust to charge the consumer. 

That is a rule of morality, and not of meters? - We never do it. 
The Thomson-Houston meter does not cbarge the consumer for that 
current. 

In further examination by Mr. CorxrFax, the WiTNESS said the 
current passing through the subsidiary coil in the defendants' meter 
was not dependent upon the number of lamps in use. It was a 
constant current, Inthe defendants’ mode of coupling there was a 
risk of "shunt run." There was nothing in the specification exclud- 
ing coupling in the way the defendantsidid it. As he understood it, 
Ferranti preferred this method of coupling, but did not exclude any 
other. It was quite clear that he could couple up in various ways 
ps still carried out his invention so long as he had an additional 
coil. 

Mr. Movutton: The current that goes through the shunt here is 
part of that which is, in fact, measured ?—It is part of the current 
which is required for the purpose of measurement, but it is not 
part of the current measured. The meter is carefully calibrated to 
prevent that. The current is passing whether the meter is moving or 
not. The current is there for the purpo e of balancing. It is a 
standard. 

I put it to you that the ampere turns in the shunt are just as much 
measured as the ampere turns in the main coil? — 1 do not agree 
with you. In the sense of a balance, yes; in the sense of regi- 
stered, no. 

By Mr. Col REFAX: Part of the current passing through the meter 
was taken up with overcoming the frictional contact, and that which 
was recorded was the difference between the total and that which 
was thus taken up in overcoming the frictional contact. 


(To be continued.) 


LONDON ELECTRIC SUPPLY CORPORATION v. PRIDDIS. 


IN the King’s Bench Division on Thursday (November 14th), this 
case came before a Divisional Court consisting of the Lord Chief 
Justice, Mr. Justice Darling, and Mr. Justice Channell. The 
plaintiff corporation appealed against a judgment of Judge Edge, 
sitting at the Clerkenwell County Court, he having decided in 
favour of the defendant. The action was brought under an agree- 
meut to recover £l 63, quarter's rent of an electric lighting 
installation, and the real plaintiffs and appellants were the National 
Electric Free Wiring Company, Limited, although the suit was 
brought in the name of the Supply Corporation, who not only col- 
lected the money duc to them for the supply of electricity under an 
agreement other than that sued on, but also the rent of the installa- 
tion due to the Wiring Company. This, it was stated, was the 
ordinary course of business pursued, and it further appeared that 
when a consumer was minded to take a supply of electric light 
upon his premises, the Wiring Company put up an installation 
under an agreement to which the Supply Corporation were also 
parties, By this agreement, which was the one now sued upon, the 
Wiring Company agreed to put in for the consumer free of cost the 
necessary installation, and it was also provided that he should have 
the option at or after the expiration of five years of purchasing such 
installation at a price which was stated. Further, it was arranged 
that the consumer should, until the purchase was completed, pay 
quarterly to the Supply Company for the use of the installation 
a certain price per unit with a minimum for each 8-c P. lamp. It 
was in regard to this minimum that the present action was brought. 
It appearcd that Mr. Priddis having become dissatisfied with the 
supply of electric light he received, discontinued taking it from 
tbe plaintiffs and took his light from another company and used 
Another installation, and therefore said that he was not liable to 
pay any rent upon the agreement. Plaintiffs, however, urged that 
he was, and brought their action, when the learned County Court 
judge non-tuited them. He gave leave to the plaintiffs to appeal, 
however, upon condition that they paid their own costs of the appeal 
in any event. 

Kur. Bailhache appeared for the appellant, and Mr. Crane for the 
respondent. 


Mr. BaILHacHE contended that the learned County Court judge 
had arrived at an erroneous conclusion. 

The Lord Cuter Justice: On what ground did the learned judge 
decide against you? 

Mr. BAtngaACHE said that if the learned judge would look at the 
agreement he would see that the consumer was to pay for the use 
of the installation. The learned judge was very much impressed by 
that word “use,” and held that if a consumer ceased to use an 
installation he was not liable to pay for it. Of course, his answer 
to that was that the word “ use there did not apply to a de facto 
use, but meant the right or opportunity of using. 

The Lorp CHIEF JustIcE: How long do you say the agreement 
is to last ? 

„ BaILHACHE : It lasts until the consumer exercises his option 
buy. 

l The Lorn Carer Justice : If he does not buy, how long does it 

ast ? 

Mr. BAILHAchHRE: If he does not buy it lasts for ever. 

The Lorp CHIEF JUSTICE: I thought you would say it only laste 
for five years. 

Mr. BarrHaACHE said this was one of the questions to be decided 
on the agreement, and the case affected a number of other agree- 
ments. 

Mr. CRANE supported the decision of the County Court judge. 

The LORD CHrEF JusTICE said the difficulties which had arisen 
might have been foreseen with reference to this peculiar business of 
persons offering free wiring to houses. He was by no means clear 
as to what the effect of all these agreements was, but he thought it 
was reasonably clear and sufficient for the purposes of that day 
that the installation was to be put in upon the terms that the cus. 
tomer should have the right to purchase the installation after the 
five years, and that during the five years he should at least be liable 
to pay a minimum rental to the supply company. He did not think 
the construction which the learned judge put upon the agreement 
was the right one, viz., that no rent was payable unless there was a 
de facto use of the installation. Under these circumstances the 
appeal must be allowed, and a new trial ordered. 

The other learned judges concurred, and a new trial was ordered 
accordingly. 


CHAMBERLAIN & HOOKHAM, LIMITED, v. THE MAYOB, ALDERMEN 
AND BURGESSES OF THE BOROUGH OF BRADFORD. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Romer, and Cozens-Hardy, on Tuesday, this case came 
on for hearing on the plaintiffs’ appeal from a judgment of Mr, 
Justice Farwell in the Chancery Division, on May 25th, 1900, in 
which he gave judgment for the defendants. 

The plaintiffs are the owners of Letters Patent dated March 21st, 
1887 (No. 4,225) granted to Geo. Hookham for Improvements in 
electricity meters, parts of which improvements are applicable to 
dynamo-electric generators and motors." 

The defences were non-infringement and invalidity of the patent 
by reason of insufficiency, want of utility, prior publication, and 
disconformity. 

By their statement of claim the plaintiffs alleged that the 
defendants had infringed by using electricity meters constructed in 
accordance with the invention disclosed in the specification, and 
that the meters so used by the defendants were constructed and. 
operated substantially in accordance with the invention described 
in the plaintiffs' specification, and claimed in the first and third 
claims thereof. The plaintiffs further complained of defendants 
using meters constructed by the Thomson-Houston Company, t*^ 
defendants using such meters upon circuits of constant potential for 
the purpose of measuring current supplied to customers of the 
defendants. 

By their particulars of objections the defendants alleged, first, 
that no sufficient directions were given to enable an electrician to 
make a meter which would be of use for measuring either direct or 
alternating current, or when using an armature of constant magnetic 
power as referred to in the specification to produce & magnet 
field which would vary in strength so as to measure current 
of varying values or amounts, or to make any form of com- 
mutator such as was necessary for a useful meter for 
mcasuring currents. The particulars of objections further alleged 
that the inventions claimed in the first, second, fourth, and fifth 
claims were of no utility, and that the invention claimed in the 
first claim was published in the following specitications :—Munroe, 
1882; Ayrton and Perry, 1882; and Yeatmau, 1885; in a paper by 
M. Deprz in La Lumière Electrique on '"Siemens's Energy 
Measurer "; also in Centra/blatt fiir Electrotechnik. The invention 
claimed in the second claim was published in the specifications of 
Hand ford, 1883, and Weston, 1885. It was farther said that the 
plaintiffs' second claim was bad both for want of novelty and subject- 
matter as electro-magnets as fully saturated as those described in 

the plaintiffs’ specification had been used prior to the plaintiffs’ 
patent both in motors, brakes, and meters, and their properties 
were well known, and there was no invention required to apply 
them to meters. The defendants further said that the claim was bad 
for want of sufliciency of description, as no suflicient iustructions 
had been given to enable such saturation as is nece:sary to be 
obtained. With regard to the third claim, defendants said it was 
bad both for want of novelty and subject matter, as permanent 
magnets with large polar surfaces closely fronting each other had 
been publicly used for the purpose «f procuring a powerful and 
constant magnetic field, their properties being understood and there 
being no invention in applying them to meters. It was said that 
the use of such magnets had been publisted in the following speci- 
fications :—Siemenes, Elphinstone, and Vincent, 1879; Abel, 1884; 


832 THE ELECTRICAL REVIEW. [Vol 49. No. 1,252, NOVEMBER 22, 1901. 
Jr ³⁰.wü EMEN AE ̃ ĩd. y yy d TEE POMPEIUS 


Yeatman, 1885; Blyth, 1885; Carpentier and Deprez, 1881; Albert 
Sporel, 1884. Also in the following publications:— Faraday's 
“ Researches,” 1885; Rankine’a “Steam Engine," 1873 ; Proceedings 
of the Royal Society of London (Vol. XXIX. of 1879): “Electricity 
in the Service of Man,” 1886 ; Engineering (Vol. XXXII. of 1881); 
Proceedings of the Phusieal Societu of London, Jannary, 1884; La 
Lumière Electrique (Vol. II., 1880: Vol III., 1881; Vol. IV., 
1881: Vol VI.. 1882; Vol VII. 1882; and Vol. XIV.). 
Comptus Rendus (Vol. 77, 1873, Vol. £0, 1875. and Vol. 98, 1884); 
the Electrician, January, 1887; Guilleiiin's Physics, 1871. It was 
further said that the nse of the magnets had been published by an 
exhibition in public of such magneta in Ayrton and Perry'sammetera 
and voltmeters, and in motors: and in itelephones with Arago discs 
at the Roval Institution prior to 1886. As to the third claim, the 
defendants further said that no sufficient directions were given 
which would enable an electrician to make permanent magnets 
which are practically constant, as alleged in the plaintiffs’ specitica- 
tion. Further, that the invention claimed in the fifth claim was 
published in the following bonks:—Sturgeon's “ Annals of Elec- 
tricity,” 1837; Joule's * Scientific Papers“; Natural Philosophy,” 
by Brooke & Bird, 1867; Dredge's Illumination“ (Vol. 1, 1882); 
„Electricity. its Sources, &c.,“ by Sprague, 1844. 

The defendants further said that the specification filed by the 
plaintiffs claimed matters not foreshadowed in the provisional 
specification, viz., the use of permanent. magnets with Jarge polar 
surfaces closely fronting each other, as claimed in the third claim. 
The defendants further said that the use of such magnets was 
published between the dates of the provisional and complete speci- 
fications in a periodical called Jndustries, 1887; and in an article 
entitled“ Siemens's New Electricity Meter," and by a German apcci- 
fication granted in 1886 to Siemens and Halske and deposited in 
the library of the Patent Office in 1887. 

It appeared that the plaintiffs had obtained a certificate of 
validity of their patent in an action brought hy them against Messrs. 
Johnson & Phillips in February. 1897, before Mr. Justice Wills. 
In the present case, Mr. Justice Farwell held that the defendauts 
had not infringed the plaintiffs’ patent, and expressed no opinion as 
to the validitv of the patent. He accordingly dismissed the action 
with costs. Hence the present appeal of the plaintiffs. 

Mr. Fletcher Moulton. K.C., Mr. Astbury, K.C., Mr. A. J. Walter 
and Mr. Gray and Mr. Frost appeared for the appellants; and Mr. 
Cripps, K.C., Mr. Bousfield, K. C., and Mr. Graham for the re- 
spondents. 

Mr. FLETCHER Morro, in opening the appellants’ case, said 
the appeal was from a judgment of Mr. Justice Farwell on a patent 
granted to Mr. Geo. Hookham in 1887. This patent had been liti- 
gated upon twice. In the previous case, which came before Mr. 
Justice Wills, the plaintiffs succeeded in establishing the validity of 
the patent, and also infringement. In the present case Mr. Justice 
Farwell bad found no infringement, and there were various issues 
with regard to the patent itself; although he (counsel) did not 
know that they actually amounted to findings on invalidity, it was 
necessary for him to go into the question of validity. 

Lord Justice VAtGHAN-WILLIAMS: Do not go into anything un- 
neceasarv. I understand from the report handed to us that the 
judge held that the defendants had not infringed, and that no judg- 
ment was given on the other issues, 

Mr. MovrToN agreed, but said it might be necessary for him to 
deal with other points besides non-infrinrement. He would restrict 


his argument as much as possible. 


Continuing, the learned CovNSEL said the patent related to elec- 
tric meters, that was to say, an instrument which took the place of 
the gas meter in an electric circuit. It was one that measvred the 
total amount of current that was taken by the consumer. Now, as soon 
as electricity began to be distributed for the purpose of electric 
lighting and for motive power, it was obvious there must be some 
method of measuring what was taken by a particular consumer, and 
various methods were devised, various instruments were designed, and 
methods suggested whereby the total amount, the added up amount, 
would be registered up and charged for. Previously there had been 
dozens of instruments which indicated at anv one moment the 
amount, but, of course, that was a completely different thing from 
adding up the total and showing how much had been taken. It was 
just the difference between a water meter which told them the 
total amount of water that went through and was taken by the 
customer and a meter which only showed how fast the water was 
going at a particular moment. Of course, the one that added up 
had to consider the current going through at any moment, and con- 
sider how long it went on, and register the total amount of 
water that flowed. That was a problem of a very practicable nature, 
and there were two or three practical solutions, The meter in 
question, the Hookham meter, was certainly one of the very 
earliest. He (counsel) should think it shared with another of a 
totally different kind the merit of being the very earliest solution 
of this problem. It certainly was the earliest solution of the means 
which it adopted. It might be necessary for him to explain 
ahortly the nature of these instruments, which consisted of two 
parts. They consisted of a motor which was driven by the current, 
driven faster the bigger the current, slower the smaller, and a 
brake which prevented it from running away, and which was so 
derigned that, if you record the revolutions, vou record the total 
quantity of current. Supposing he (counsel) had on the same 
spindle a motor which, when the current passed iuto it, revolved 
faster and faster the bigger the current. He had on the same 
spindle a brake. Now, the law of those two was such that with 
twice as much current the thing would revolve twice as fast, and so 
on in proportion, so that if anyone registered how far it rotated, 
one would have the total amount of current taken through during 
the period. This meter turned round exactly in proportion to the 
amount of current passing through it, and the consequence 


was that if one only measured how many rotations it had 
made. one would be able to add up all the current that had 
passed through it. The consequence was that in this there were 
two elements, the element of the motor, and the element of the 
brake. If he had a motor and a brake, and he increased the supply 
of the current to the motor, it moved quicker; but then the brake 
exercised more stopping power. There was a sbort period when 
they were settling between themselves at what rate they should go, 
because they must go at the same rate, being on the same spindle. 
There was therefore 4 short period of cbanging motion, but then 
they settled down to just that speed which corresponded to the cur- 
rent; that was, the euergy given to the motor by the current was 
always taken up by this brake, and the consequence was there was 
no tendency to go faster, because the brake took out all that tendency 
to go faster which the current put in. 

Lord Justice VAUGHAN-WiLLIAMS: How does the quicker current 
intensify the brake action ? 

Mr. Movr.TON said he was going to show their Lordships. Might 
he begin by dealing with the brake action. The brake was a very 
curious one. It wasone which had no friction. The whole friction, 
if he might say so, was the unseen friction caused by electricity. 
He had in the model before him a disc of copper, attached to which 
was a thread and a little weight He wound the thread up and 
the weight drew round the disc faster and faster. Then he put the 
disc within a magnetic field and it went very slowly. "Taking it 
away from the magnetic field again it went faster and faster, and 
again restoring it, it went slower. There was no tendency to stop, 
and the disc would go on revolving for an unlimited time. The 
electricity exercised a drag upon the disc and held it back from 
free rotation. Taking the magnetic field away the disc runs 
faster and faster, just as it would do with a falling weight. 
Whenever they took a conductor like this copper disc 
and moved it ia the neighbourbood of a magnet, elec- 
tric currents were started in the copper, and those currents wore 
themselves out by generating heat in the copper. The resistance of 
the copper, small as it was, was quite sufficient to turn the currents 
into beat. But energy could not be created without taking it from 
somewhere, and in this case tbe force was taken away fr m the 
force of the falliug weight. 'The consequence was, instead of the 
faling weight turning the disc round faster and faster, the disc 
revolved only in conformity with the amount of current passing 
through. As to the amount of heat produced if the disc revolved 
twice as fast, the electrical currents were twice as great, and the 
heat they represented was four times as great. That was to say, it 
proceeded according to the square of the velocity. Ifthe diec were 
made to revolve 10 times as fast, there would be 103 times 
as much beat Thé consequence was, that the effect of the 
brake increased very rapidly as it went faster, until it reached its 
equilibrium speed. When the amount of the current was doubled, 
the disc had a tendency to rush away again, but then the drag 
became greater until presently it was collared, and there it settled 
down to quiet work again, the brake taking out as much energy as 
the motor put in. If they took the energy that was driving the 
meter, it would he represented by the speed at which the disc 
arrived, and the consequence was, they had only got to register 
the turns of that disc and they had acomplete register of the amount 
of energy. Of course, experiments had had to be made to find out 
what one turn of the disc meant in energy in order to calibrate 
their meter, but the total energy taken was exactly represented by 
the distance that was travelled. Mr. Moulton then proceeded to 
Sketch iu outline the other element of the invention, namely, the 
motor, and called attention to other minor details to which their 


Lordships' attention would have to be called in the course of the 
case. 


(To be continued.) 


CORRESPONDENCE. 


— ——— — 


Patent Law in South Africa. 

We are waiting for, and hoping for, a United British 
South Africa. I hear rumours of alterations in the Patent 
Laws of the new Colonies in South Africa, and your readers 
interested in such matters should be on their guard. 

My immediate reason for writing is to suggest that the 
interested Governments should be urged to arrange that 
“one South African patent” should cover all British South 
African possessions; it would be still better to adopt the 
French system, and make one British patent cover all 
British possessions, or to meet the prejudice of some, make 
two distinct sets of patents, one for Great Britain and 
Ireland, and one for all other British possessions : call the 
latter the ** Imperial Patent.” 

The present arrangements here oblige us to take out five 
or six separate patents, a very heavy tax on inventors, 

The country is extensive, but the centres, where the 
patents are likely to be of use, are few aud far apart, and the 
population small in any of them, compared to European 
towns. The adjustment of revenues could easily be arranged 
between the various Governments. Patent Laws were made 
to encourage invention, and for the benefit of the public 
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generally ; the multiplication of expenses prevents many 
inventors from coming forward, and progress is consequently 
delayed. 

Some years back a British patent was sound here, but we 
have gone backwards, and have wiped out that sensible law. 


A. W. Ackermann, A. M. I. C. E. 
Cape Town, October 23rd, 1901. 


Electrical Contracting and its Abuse. 


An old friend of mine—Mr. Shandy by name—used to 
classify the separate divisions of certain debates as proposition, 
reply and rejoinder. 

The following then, Nir, is my rejoinder :— 

Mr. Frost would have saved himself labour had he not 
jumped to the conclusion (an entirely erroneous one) that 
I wish to defend the abuse of trade discounts. Nothing is 
further from my intention. 

This ought to clear the ground a little, and remove the 
impression that I was “stung,” in the manner Mr. Frost 
suggests, by anything in his first letter. 

The crux of the matter would seem to lie in the word 
“competition,” of the significance of which I am also pre- 
judged ignorant. 

If by * competition" is meant buying for 1s. and selling 
for 11 4d. or less, I could understand how contracting has 
come to its present pass. But I would not classify this 
practice as“ competition," for the word, if it indicate any- 
thing, indicates a resultant gain to the successful competitor. 

Given a customer ignorant (as he usually is) of the price 
details of a contracting job, I fail to see why competition 
iu such a young industry should degenerate into certainty 
of loss to start with, backed up only by the chance of 
profit upon articles, the intrinsic value of which (and conse- 
quently the profit thereon to the contractor) is very 
doubtful. Such a practice would appear to have rather a 
strong resemblance to gambling. | 

Anyone who tries to sell electrical fittings knows how dis- 
appointing in their ideas of the price of a “ really good 
article" some of their apparently most promising customers 
are; particularly in the case where the customers, them- 
selves middlemen in their own lines, are as good business 
men as the contractors. 

Sir, I sull hold that the sale of fittings is the fringe of the 
business to the contractor, and cannot be subjected to 
coercion until at least competition—of the kind indicated by 
Mr. Frost—ceases to be. Otherwise, I repeat, what 
guarantee is there that in the same hands the profit on the 
fittings may not also vanish ? 

I might mention, though this subject I do not feel it my 
province to enlarge upon, the case of the contractor who 
mingles—judiciously or otherwise—the businesses of con- 
tracting and manufacturing. How justice will be dealt to 
him in his double capacity and to those who simply manu- 
facture I know not. 

“ Disgusted ” I sympathise with, and should I ever wish 
to establish myself in the way he suggests, I shall write and 
ask you, Sir, to forward me his card, so that I may ask him 
to kindly give me a “wrinkle” or two as to how to weather 
such a storm of competition. 

Business, not Starvation. 


Some Tests on Small Steam Dynamos. 


Difficulty has been experienced in ascertaining the 
results to be expected from small steam dynamo scts, and 
the following results obtained by tests on 20 and 40-K w. 
sels, carried out under the supervision of the writer at 
the maker’s works, in connection with a contract for the 
Poplar Union, may be of interest :— 

1. A 50-kw. Thames Ironworks multipolar dynamo, 
direct, coupled to a Reavell engine; governing-automatic 
expansion, with throttling at light loads; speed, 500 
revolutions per minute ; steam pressure, 120 Ibs. per sq. in. 

2. A 20-Kw. De Laval steam turbine, direct connected 
through helical gearing to a twin armature dynamo: 
governing-throttle throughout ; speed, 22,000 revolutions 


per minute, turbine ; 2,200 revolutions per minute, dynamo ; 
Steam pressure, 120 Ibs. per sq. in. 


REsuLTS CONDENSING VacuuM 24:5 IN. MERCURY. 
Load. Lbs. of steam 


Description, KW. per B. of T. unit. 
Reavell engine ja . 50 29˙3 
M „„.. e 375 30 
» D 25s js e. 25 348 
De Laval turbine ... i js. 20 38°16 
i S ds 15 37:63 
» » 10 4075 


Description. Load. Lbs. of steam 


KW. per B. of T. unit. 
Reavell engine one . 50 37:3 
/ i NT a ax 375 35:6. 
» "s "- T" ise 25 45 
De Laval turbine ... 885 .. 20 61˙1 
T T ve 2 .. 15 59:52 
» ji 10 84 


In each case the weight of water condensed with or 
d vacuum in a surface condenser was carefully mea- 
sured. | 

With the De Laval turbine, it is to be noticed that both 
condensing and non-condensing the results are better at 
three-quarter than at full load. ‘This is explained by the 
fact that the steam nozzles are arranged for a higher than 
the nominal full load, whereas at three-quarter load, one 
nozzle shut down allowed the turbine to deal with the load 
with little throttling. The steam chest pressures were at 
full load 95 lbs. and three-quarter load 119 lbs., so the 
greater throttling at full load (nominal) explains the loss of 
economy. If full load had been taken as 25 Kw., the result 
would, of course, have been better at full than three-quarter 
load. 

I would say that with regard to the actual results, those 
above given are better than the guarantee, and the guarantees 
were at least as good as any offered by makers of all the 
well-known high speed engines and other makes of turbines. 

In neither case was superheating allowed, and the boilers 
were working at approximately the proper pressures, so there 
was no possibility of superheating by throttling. 

These figures may, therefore, be taken as representative of 
what may be expected from small sets of plant by first-class 
makers of high-speed engines and of small steam turbines. 

I do not propose to go into figures per indicated horse- 
power, &c. They are not of much interest to electrical 
engineers, The figures expressed in lbs. per B. of T. unit 
appear formidable, but as the dynamos are in both cases as 
good as can reasonably be expected, I think it is well to ex- 
press steam consumption in Ibs. per unit, as it is units of 
electricity that are required. 

F. J. Warden-Stevens. 


Westminster, Orlober 12th, 1901. 


Coal Consumption per Unit in Power Stations. 


In reply to ** W. H. J.," I am sorry I did not make 
sufficiently clear the difference between the station load 
factor and the running plant load factor. Perhaps my 
letter of last week has cleared the matter. If not, I would 
add that by running plant load factor I mean just what 
“ W. II. J.“ means by load factor—i.e., the ratio of the 
mean output of the plant which is run to the output in the 
same time if it were run at full load. Thus, a 100-Kw. set 
runs 10 hours. Its rated output is 1,000 kw.-hours in that 
time. But it has a mean load of only 25 KW. Therunning 
plant load factor is 25 per cent. But this tells us nothing, 
for we do not know if the plant has been underrated or 
overrated at 100 kw. Its economical load may be, say, 
125 Kw., and an output of 25 Kw. would then show a load 
factor of only 20 per cent. 

As regards station load factor, this is the ratio of the 
mean output over a given period to the output during that 
same period if the load were maintained steady at the 
maximum recorded rate. Because experience has shown 
that this load factor improves as the number of cars 
increases, this station load factor is important. We learn 
from it that the engine is working at times double or treble 
the mean load, and we know, therefore, that all these peaks 
above mean load have their counterparts below mean load 
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when the engine is doing half or a third or only a fourth of 
the mean duty. The range of load on the engine 18 thus 
Y: ) or 4';, and economy must be sacrificed on such a system 
of unsteady loads. 

In every set there is wasted in friction and inefficiency say 
16 per cent. of a fairly rated output. A 100-kKW. set 
requires probably 16 kw. to run it idle, or let us say only 
10, neglecting the electrical losses which should disappear at 
uo load. This loss of 10 goes on at all times and at all 
loads. | 

When the mean output is only a fourth the rated output, 
che engine power wasted represents not 10 per cent., but 
40 per cent. of the output; hence the economy of small 
engines apparently overloaded at maximum peaks, the 
mistake in using compound engines for little systems, the 
need for supcrheat, &c. In the article referred to by 
„W. II. J.“ in Evecrrican Review of October 11th, the 
figure 67 per cent. was a mistake for 57 per cent. either of 
my own or, I hope, of the printers. 

Finally, I would point out the vacuum which“ W. H. J.” 
states is obtained at his station. It is a good figure, but not 
excessive, and it is what ought to be obtained wherever the 
supply of water is reasonably cold and copious. I have been 
astonished at the contented minds possessed by station 
engineers in front of a 15 or 16-in. vacuum, and at the 
apathy and fear displayed in stations where the mean pres- 
zure must inevitably be small owing to poor load factor, in 
laying out capital to get the benefits of condensation, It is 
all very well to prate about the relative value of a vacuum 
being so much less with high pressure steam. 
ment has no application whatever to a traction station, for 
even the station under discussion may have periods when the 
load is only one-third of the maximum load, and the relative 
importance of an addition of 12 or 13 lbs, mean pressure is 
very great. In a small station condensing is the greatest 
economy that can be adopted. 


W. H. Booth. 
London, November 17th, 1901. 


Electric Automobiles. 


On Saturday last the Automobile Club held its anniver- 
sary tour to Southsea. Only one electric car, that entered 
Fy this company, accompanied the run. The results of the 
sunning are sufficiently good to warrant my drawing your 
attention to them. 

I give you the times taken at various points, with the 
speeds :— 


Automobile Club to 9.37 
Egham Hil  ... 11.25 


23 miles at 12? miles an hour. 
Egham Hill to 11.41 


Winchester . . 240 441, at 144 „, i) 
Winchester to 4.22 
Cosham ... .. 60 231, at 134 „ » 


-Total time distance, 904 miles, 6 hours 26 minutes at 14 miles au 
hour. Total distance run, 964 miles. Electricity used, 36 unite. 

The car was a Kriéger car fitted with 48 Leitner accumu- 
letors. The voltage at start was 95, at Southsea 86, both 
cn load of 30 amperes. 

The weight of car with cells was 1 ton 15 cwt., five 
passengers were carried the whole distance. 

No stop other than official stops were made. Mr. 
Llewellyn Preece was timekeeper upon the car. Six units 
were taken at Winchester while the party were at lunch. 


Theodore Chambers. 


Poplar Union Electrical Works. 


I very much regret that the loss of the contract for 
the motors for the Poplar Union should have caused Mr. 
Stephens so much annoyance. He has our sincerest 
sympathy. The pleasure we experienced on learning that 
our tender had been accepted must indeed have been 
small compared with Mr. Stephens’s disappointment. 

I very much appreciate the kindly feeling that prompted 
Mr. Stephens to leave the name of the contractor blank 
in his communication to your paper of even dete, but I 
assure him it is mistaken kindness; I am only too willing 
that it should bo made publio, 


This argu- 
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I am sure Mr. Stevens will pardon me for pointing out 
a little inaccuracy in his communication; he states that 
the work had to go to Sweden because no English firm 
would give the guarantee required. 

At a recent meeting of the Poplar Electric Lighting 
Committee, through the courtesy of the chairman, I had 
the privilege of being present when that gentleman dis- 
tinctly stated that the next tender to ours was not accepted, 
because the contractors would not give the necessary 
guarantee. This remark only applied to one firm, and not 
to all English firms tendering. 

I think Mr. Stephens’s idea, which is already provided 
for in the specification, is an excellent one, viz., that our 
machines should be tested by an independent electrical 
engineer, and Mr. Warden-Stevens, who has been duly 
appointed consulting engineer by the Board of Guardians, 
will no doubt act in this capacity. 

In the event of Mr. Warden-Stevens reporting to tbe 
Guardians that the machines do not come up to the required 
specification, we shall have to forfeit a substantial sum as 
damages, and, in addition, we will give to the Poplar 
Hospital £25, and pay the fees of the consulting engineer, 
provided that Mr. Stephens will pay an equal sum in the 
event of the tests being satisfactory, each party to pay £25 
into Mr. Warden-Stevens’s banking account before the tests 
are commenced. 

I can see no reason for the latter part of Mr. Stephens 
suggestion that, should it be proved that we are at fault, the 
chairman and consulting engineer should be called upon each 
to pay £5 to the Poplar Hospital, as Mr. Stephens 's griev- 
ance does not concern them, and 1 think the above challenge 
should be perfectly satisfactory. 


Fuller-Wenstrém Electrical Manufacturing 
Company, 


J. LESLIE FULLER, Manager. 
November 15th, 1901. 


[The omission of the successful contractor's name from 
the letter referred to above was not Mr. Stephens's act; we 
judged it advisable to cut out this, as well as certain other 
passages. —Eps, ELEC. REV.) 


Multiplicity of Tenders. 


We have read with considerable appreciation the views 
expressed by you with regard to the injustice of the present 
system, whereby the contracts for engines and dynamos are 
combined, and we fully endorse the remarks made by Messrs. 
Dick, Kerr & Co., and Mr. J. A. Jeckell. In the case of all 
public tenders for electrical sets for which we have com- 
peted, we have, in accordance with the common practice, 
tendered through the dynamo makers; but in order that our 
efforts might be complete, we have had to put ourselves 10 
communication with every electrical firm who would be 
likely to tender. You will no doubt realise the great expe" 
and trouble entailed by such conditions, and yet, if the 
engine builder on the one hand, or the dynamo maker ou 
the other, is to take every step to ensure that his tender 
shall be fully considered, it is the only safe plan to adopt 
We can see no reason why the engine should be inseparable 
from the dynamo or the dynamo from the engine. They are 
absolutely separate and distinct trades,and apy little manage- 
ment in connection with the combination of the two 00? 
surely be easily dealt with by the consulting or supervising 
engineer; to our mind, this is really one of the duties 
which they should perform, and for which they are engaged. 
Only recently a large municipal contract was settled in whic 
the value of the dynamos and the engines alone € 
amounted to considerably over £100,000, and yet the qu 
tion of division was absolutely vetoed. This seems to © 
incomprehensible when one bears in mind that for some small 
adjunct, costing possibly only a few hundred pounds, separate 
tenders would be insisted upon. an 

We hope that the ventilating of the subject will oa 
our municipal and public bodies to modify their e 
treating these contracte, when we are sure the resuli vill 
beneficial to all concerned. 

Gallo ways, Limited. 

Manchester, Norember 19/4, 1901. 
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THE POST OFFICE TELEPHONE SERVICE. 


Tue Postmaster-General has issued the foflowing details regarding 
the telephone service now about to come into operation, together 
with the rates of subscription :— 

The Postmaster-General, with the sanction of the Lords Com- 
missioners of his Majesty's Treasury, has now fixed the rates of 
subscription given in the following table for the public telephone 
exchange service which is being established by the Post Office in 
London and in the various adjoining towns and districts included 
in the London telephone area. 

In fixing these rates he has had chiefly in view the necessity of 
meeting the requirements of very varying classes of subscribers. The 
Select Committee of the House of Commons, which made a pro- 
longed inquiry into the telephone service in 1893, reported that the 
system which had, up to that date, been in force in London, under 
which subscribers were entitled to an unlimited use of the service, 
was a fair one for those classes who were able to avail themselves of 
this privilege to a considerable extent, but that the system did not 
meet the requirements of numerous classes to whom a moderate use 
of the service would be of great advantage, both for business and 
domestic purposes. 

The system which the Postmaster-General has adopted as the 
standard mode of subscription to Post Office exchanges provides 
that the subscribers shall pay a moderate annual subscription of £5 
& year for connections with exchanges in the County of London, 
and of £4 a year for connections with exchanges in other parts of 
the London telephone area. In addition to the annual subscription, 
a small fee of 1d.or 2d. will be charged for each call which the 
subscriber originates, and in order to cover the necessary cost of 
attendance and other expenses which must be incurred at tbe ex- 
changes, whether the subscriber uses the service or not, he is to be 
required to pay a moderate annual sum as a minimum payment in 
respect of message fees. 

The rates mentioned above cover the provision of a separate ex- 

change line for the exclusive use of each subscriber, but an alterna- 
tive ‘‘ party-line " system will be offered to those subscribers to whom 
privacy is not so much an object as the right of access to the public 
system of communication. Where two subscribers can conveniently 
be grouped together on the same exchange line the annual subscrip- 
tion will be reduced to £3 for a connection with any exchange 
inthe area, except the Central Exchange in the City, where the 
pressure of traffic will be too great to allow of this system being 
adopted. In the districts outside the County of London a still 
cheaper service will be offered to those subscribers who do not object 
to sharing the use of a line with more than two others; but in no 
case will more than 10 subscribers be connected with any exchange 
line. The annual subscription for this class of party-line connec- 
tion will be only £2 a year, and it is believed that both of the party- 
line services will be of advantage to many persons, and especially 
to small traders. The message fees for calls originated on the 
party-lines will be the same as for the calls made by message-rate 
subscribers, although a higher amount as a minimum payment for 
message fees is necessary. A party-line subscriber will therefore 
be able to make a much larger use of the system for the same total 
expenditure than a subscriber who requires a line for his exclusive 
use. 
It is hoped that one or more of the message rate services will meet 
the requirements of a large number of persons who will in future 
become subscribers, but the classes who have hitherto used the 
service will probably in many instances still require the right of 
unlimited use. 'To meet these classes the Postmaster-General has 
adopted a rate which is proportionate to the service required. For 
the first line giving the right of unlimited use an annual subscrip- 
tion of £17 a year will be required, and for each additional line 
which the same subscriber may require, whether the premises and 
the exchange connected are the same or not, the annual subscription 
will be reduced to £14. Under this system subscribers will have 
the right of communication with any other subscriber in the London 
area without further charge. 

The message rate system is a novelty in its application to London, 
and it has only been introduced during the last two years in other 
parts of the United Kingdom, but it is well known in other 
countries where large telephone systems exist. It is stated that in 
New York no less than 45,000 telephones are worked on a system of 

yment according to the number of messages sent, and the number 
is rapidly increasing both in New York and in most of the other 
large cities in America as well as in Europe. The system is the only 
one under which provision can be made for the varying wants of 
subscribers, and its introduction is a necessary condition of the 
extension of the telephone system so as to make it commensurate 
with the manifold commercial and social interests of the metropolitan 
area. 

The rates of subscription now fixed for London are higher than 
those which the Postmaster-General has offered for exchanges in 
other parts of the kingdom, but this is rendered inevitable by the 
conditions under which the service has to be provided. It is a 
well-known fact that the cost of a telephone service increases more 
rapidly than the number of subscribers. This is due to the fact 
that the addition of every subscriber's line creates greater com- 
plexity in the equipment and working of exchanges. The London 
e area is probably the largest local exchange area in the 
world, and the provision of a thoroughly efficient service throughout 
this e atea, which covers more than 600 square miles, is the 
"epi cult problem which any telephone undertaking has ever had 

solve, 

The announcement that the Post Office was about to undertake the 
construction of a new telephone system in competition with the 


system of the National Telephone Company has given rise to some 
alarm in the public mind as to the inconvenience likely to be caused 
to subscribers if no arrangement were to be made for connection 
between the two systems. In order to meet this difficulty the Post- 
master-General has for some time been in negotiation with the 
National Telephone Company, and an arrangement has now been 
concluded under which subscribers on either system will have the 
right to full and free intercommunication. In other respects com- 
petition will still exist between the two systems, but as the company 
has agreed to charge the same rates as the Post Office, it is hoped 
that it will have no other result than to promote the efficiency of 
the general telephone service. 


Rates OF SUBSCRIPTION. 


In the Post Office London telephone service the following are fixed 
as the rates of subscription ” :— 


I.—ORDINARY MEessAGE—RATE SERVICE. 


(a) Charges for connection with any exchange in the County of 
London within two miles of the subscriber's premises. Annual sub- 
cription, £5. Message fees: 1d. for each call to a subcriber on any 
exchange in the County of London; 2d. for each call to a subscriber 
on any exchange outside the County of London. 

(b) Charges for connection with any exchange outside the County 
of London within two miles of the subscriber's premises. Annual 
subscription, £4. Message fees: 1d. for each call to a subscriber on 
the same exchange; 2d. for each call to & subscriber on any other 
exchange. The minimum yearly amount payable by each subscriber 
for message fees is 303. 


II.—PaRTT-LINE MESsSAd E. — RATE SERVICE. 
Annual Subscriptions, 


(a) For connection with any exchange except the central 
exchange by means of a line used by not more than two sub- 
scribers, £3. 

(6) For connection with any exchange outside the County of 
London by means of a line used by more than two and notgnore 
than 10 subscribers, £2. 

Subscriptions at party line rates cannot be accepted from sub- 
scribers on the central exchange or at the lower party line rate 
from subscribers on a iy exchange in the County of London. 

Message fees for calls originated by party line subscribers will be 
the same as for calls by subscribers at the ordinary message rate, but 
the minimum yearly amount payable for message fees by each party 
line subscriber is £3. 

III.—UNLIAITED SERVICE. 


Annual subscription for connection with any exchange within two 
miles of the subscriber's premises, together with an unlimited 
number of calls:— 

(a) For tne first line, £17. 

(b) For each additional line connecting any premises of the same 
subscriber with an exchange, £14. 


IV.—CaArLL OFFICE FEE. 
For any call from a call office to any subscriber in the London 
area, 2d. 
V.—ADDITIONAL ANNUAL CHARGE. 


(a) Where the premiszs of any subscriber at the ordinary message 
rate or at the unlimited service rate are more than two miles from 
the exchange, for every additional quarter of a mile, £1 53. 

(b) Where the main circuit of a party liae exceeds two miles in 
length, for each additional quarter of a mile, for each sub- 
scriber, 10s. 

(c) For each extension line connecting two parts of the same 
premises of a subscriber, where the line is not more than 110 yds. 
in length, 30s. 

(d) For each additional 110 yds. of such a line, 10s. 

(e) For each extension line connecting separate premises of the 
same subscriber, and not more than a 1 mile in length, £3 103. 

(f) For each additional 1 mile of such a line, £1 5s. 

Post Office subscribera will have the right to communicate with 
subscribers of the National Telephone Company in the London 
exchange area at the same rates of charges as for communicatiou 
with other Post Office subscribers. 

General Post Office, November, 1901. 


BUSINESS NOTES. 


Winn's Water Gauges.—Messrs. Charles Winn & Co., 
of Birmingham, are the patentees and sole makers of the automati: 
water gauges and removable gauge glass protectors, which we illu. 
trate on the next page. The water gauges, used in conjunction with 
the removable protector, as shown iu the illustrations, are claimed 
to be a distinct advance iu boiler and engine fittings on account of 
their convenience and safety. The special advantages of the gauge 
consist in the provision of efficient automatic valves in both steam 
and water arms, which are so arranged that, although they close in- 
stantly in the event of the glass breaking, it is impossible to so 
manipulate them as to cause a false watér level to be shown. More- 
over, the automatic valves in no way interfere with the free workiug 
of the gauges, and form no obstruction to a test or cleaning rod 
being passed into tho boiler through straight es. The valves 
ate attached to their reapecti ve inspection plugs in such à way that, 
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although perfectly free to seat themselves on the glass breaking, 
they are removed with the plugs to which they are attached, and 
therefore are not liable to be lost. The safety arrangement in the top 
or steam arm differs in construction from that iu the water or bottom 
arm ; in the former it consists of a ball fitted freely upon a support- 
ing spindle, and attached by means of a link and angle swivel to 
the top inspection plug, the link and spindle being of such a length 
as to cause the ball to lie against one or other side of the body clear 
of the steam passage, as Shown in the cross-sectional view. In the 
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REMOVABLE PROTECTOR. 


bottom or water arm a large ball is fitted loosely upon a hori- 
zontl spindle, with the seating immediately below the 
glass. In the event of the glass breaking, both valves 
are instantly driven to their respective seatings by the rush 
of steam and water. The arrangements for blowing through 


are such as enable this operation to be performed without interfering | 


with the automatic valves; but to provide for blowing through the 
steam arm only, the water arm being shut off and the drain 
open, a by-pass is arranged iu the steam arm in such a way 
that, by reversing the handle from the working position, 
a clear blow through the glass is obtained. The protector 
is of novel design, hinged at the front, as shown 1n the figure, and 
possessing the important feature that it can be removed from the 
guage ; also the plate glasses, which are J in. thick, can be taken out 
of the frame of the protector in an instant, without the aid of any 


ELEVATION. 


CROSS-SECTION. 


tools whatever, the whole operation being performed by opening 
the clips with the fingers. Both the top-glass and bottom-glass 
packing nuts can be adjusted with the protector in position, which 
is a great advantage, as gauge glasses frequently fail during this 
operation. The protector has four glasses, and ulmost encloses the 


gauge glass, but has an opening approximately 4 in. wide at the 
back to prevent any accumulation of pressure. We are informed 
that large numbers of these water gauges and protectors are in 
service on the Midland and other English railways; they are also 
made in other forms for land boilers and marine work. 


Employers’ Liability. —GARLICK „. THE ALLIANCE 
ELECTRICAL CoMwPANY.— This case was heard on October 24th at 
the Preston County Court. 'The action was brought by Thomas 
Garlick, electrical assistant, against tbe Alliance Electrical Company, 
Limited, 137, Regent Street, London, W., under the Employers’ 
Liability Act, 1830, claiming damages for personal injuries sustained 
by the plaintiff on July 19th, 1901, at the Fulwood Workhouse 
whilst employed by the defendant company, owing to the scaffold- 
ing on which the plaintiff was directed to work being negligently, 
improperly, and imperfectly erected, by reason of loose and 
improper packing being used under the trestles of the scaffolding, 
which, it was alleged, became displaced, and allowed the said 
scaffold to give way and collapse, throwing the plaintiff to the 
ground and breaking his right arm. Mr. Mansfield, barrister, 
appeared for the plaintiff, and Mr. Keogh, barrister, for the 
defendant company. It appeared that in January last plaintiff was 
engaged by the defendant company to instal the electric light in tbe 
Fulwood Workhouse. On July 19th he was told by his foreman, 
Mr. Brewer, to fix wires in the engine room of the workhouse, and 
mounted a scaffold for that purpose. Previously he asked the fore- 
man if the scaffold was all right, and he said it was perfectly safe. 
Plaintiff mounted the scaffold, and after working on it for an hour 
the whole thing collapsed, with the result that plaintiff was thrown 
to the ground and suffered severe injuries, his right arm being 
broken. It appeared that the scaffold had been fixed up some time 
before, and probably properly, but defendants or their men had 
removed some padlocks, which he alleged made it unsound, causing 
it to fall. The plaintiff gave evidence in accordance with this 
statement. In reply to Mr. Keogh, he denied that he assisted 
Mr. Brewer to pack the scaffold before he went on. Dr. Pimley was 
called to describe the injuries. He said it would be 12 months 
before plaintiff would be able to resume his employment. Mr. 
Keogh, for the defence, submitted that there was no case to answer. 
There bad been no evidence adduced that the scaffold was faulty, 
or that there were any defects in the materials used. His Honour 
thought there was a case to answer. William Brewer said he had 
been foreman engineer for the defendants, who were electrical 
engineers, for about 18 months. On July 19th he told the plaintiff 


. to go and work in the engine house at the workhouse. Plaintiff 


asked him if the scaffold was fitto go on, and he replied that it was. 
He did not know whether plaintiff tested it or not, but witness 
tested it, and put some packing under the trestle. His Honour said 
he would reserve his decision until the next Court. We hope to 
publish it in a subsequent issue. 


International Electric Telephonie Specialities.— 
As electric traction develops, the necessity of protecting telephone 
lines against stray or sneak currents becomes more apparent. This 
has been recoguised by the telephone engineer, and suitable high 
voltage guards are employed at the switch room, but the sub- 
scribers' instruments also require protection, and although one may 
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LIGHTNING ARBESTER AND HicH VOLTAGE GUABD. 


find such subscribers' instruments fitted up with high voltage guards 
and lightning arresters in Glasgow, where the Municipal Exchange 
has adopted this outfit from the very commencement, it is con- 
spicuous by its absence in London. We illustrate an apparatus, 
manufactured by the International Electric Company, of London, and 
supplied by them in large quantities, which combines a carbon plate 
lightning arrester with high voltage guard. The heat coil has a 
nickel wire of 1 mm. diameter, which, when a current exceeding 
25 ampere passes for a duration of more than 15 seconds, will 
fuse, and the pin soldered on to the coil by Woods's metal will be 
pulled out by the German silver spring, thus disconnecting the in- 
strument and preventing its being damaged by a heavy current. 
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ightr is made of two carbon plates between which 
Hes Linfu ten rere are inserted, and will likewise protect the 
peticribery instruments from damage when struck by lightning. 
m Where the toll system of charging is in vogue a counter is indis- 
pensable. The telephone counter we illustrate above is designed to 
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LIGHTNING ARRESTER AND HiaH VoLTaGB GUARD. 


enable any subscriber to record privately the number of calls he 
has made. It is provided with an automatically moving counter, 
which can be easily reset after 10,000 conversations have taken 
place. A simple touch of the plunger suffices to record a con- 
versation. 

It is a well-known fact that in coal mines disastrous explosions 
are not infrequently wrought by sparks emanating from the electric 
signalling installation. 
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Morsg PLUNGER ror CoaL MINE. 


_The International Electric Company have constructed a water- 
tight and gas-proof Morse plunger and pull, for which they claim 
that they fulfil all the requirements of absolute safety combined 


"n 
m: 

. m "i —— ÀÀ 

* E DER adii 


TAM d A | 
B uus 


x n 


| 


Em 0M d 


TELEPHONE COUNTER. 


with solid construction, neat appearance, and comparatively low 
Price, so that their use in mines generally will not be found to 
exceed the expenditure hitherto made for obsolete and out-of- 
date arrangements. Both plunger and pull are mounted on 
cast-iron, and the terminals for the three wires are made in the 
shape of stuffing boxes or glands. A paraffined cord l.. id round 
the rim of the cace is tightly pressed against the cover by 
means of screws, a channel accommodating half of the cord being 
Provided in the cover. The plunger and the pall are likewise made 
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in the shape of stuffing boxes, thus makéng the apparatus gas-proof 

in the true sense of the word. : . 
Nore.—The signalling pull is illustrated on p. 835 ; the error in 

the title attached to the figure was noticed too late for rectification. 


Power Measurement in Workshops.—In order to 
take full advantage of the possibilities of electrical driving, each 
motor should be provided with an indicator, to show how much 
power is being supplied to it. This not only enables the man in 
charge to at once detect any defect in the motor, or in the shafting 
which it is driving, but also, particularly in the case of a large 
machine tool, driven by a single motor, shows at a glance whether 
the machine is being worked in an economical way or not. A diffi- 
culty, frequently experienced, has been to find measuring instru- 
ments which would fulfil the necessary conditions. The instrument 
must be dead-beat, unaffected by stray magnetic fields, strongly 
made, and so cheap as not appreciably to increase the cost of the 
installation. For the purpose in view, the “ Universal" instrument 
introduced by Messrs. Everett, Edgcumbe & Co., and recently 
described in these columns, would appear to answer, to a high 
degree, all these requirements. As, however, to many users of 
motors electrical terms are somewhat unfamiliar, Messrs. Everett, 
Edgcumbe & Co. have devised what they call a Horse-power indi- 
cator," which shows directly the horse-power delivered to the motor 
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at a given supply voltage. When preferred, the instrument can be 
graduated in brake horse-power at the motor pulley, taking into 
account the losses in the motor. It was suggested by Mr.J. Aspinall, 
at & recent meeting of the Liverpool Engineering Society, that it 
would be most useful to insert a wattmeter in each motor circuit, as 
by this means a foreman would be able to ree at once whether a 
drill, for example, required grinding. He pointed out that this 
would be particularly useful in the case of multiple drilling machines. 
While, of course, a wattmeter is the ideal instrument for the pur- 
pose, it seems doubtful whether the extra cost would be compen- 
sated for by the advantage gained, Great accuracy is not required, 
and small variations in the voltage need not, as & rule, be taken 
into account. For those cases, however, in which a wattmeter is 
required (¢.g., when alternating current motors are used), Messrs. 
Everett, Edgcumbe & Co. bave introduced au inexpensive type of 
dead-beat wattmeter in a round case, somewhat similar in appear- 
ance to the instrument illustrated, which, it is claimed, answers 
every requirement. When the great advantage of being able to see 
at any instant exactly what power is being taken by the machinery 
is realised, it is probable that the adoption of such instruments, 
involving, as it does, an increase of merely 1 or 2 per cent 
in the cost of the motor, will speedily become general. 


Fire Prevention.—The May-Oatway Fire Appliances, 
Limited, have just been instructed by the llford Urban District 
Council to protect their new Town Hall by the May-Oatway fire 
alarm system, and to place it in direct automatic communication 
with their brigade. It is considered that any fire breaking out will 
announce itself within a few seconds, and will summon the brigade 
without human initiative. A neat list circulated by the company 
explains the system and its merits. 


Book Received. — “Fowlers Mechanical Engineer's 
Pocket Book for 1902.” Edited by W. H. Fowler. Manchester: 
Scientific Publishing Company. 1s. 6d. net and 28. 6d. 


Scale and Corrosion in Boilers.—We have received a 
pamphlet on this subject, written by An Expert,“ which 
deals with the question of boiler scale, and pointa out the folly of 
using boiler compositions irrespective of what the water to be 
treated may contain. The article recommended is called 
“ Dejecoline,” aud it is said to be never prepared exoept by the aid 
of an analysis of the water to be treated. It is claimed to be not 
only a preventer, but also a remover of scale, and to be a safe 
remedy that will not injure plates or fittings. The pamphlet is well 
written. We cannot vouch for this disincrustant, as we have had 
no personal experience with it, but its promoters certainly appear 
to understand the importance of their subject and the principles to 
be observed in its treatment. We might add that modern high 
pressures and high temperatures have introduced new features iuto 
the incrustation difficulty. Dejecoline is being sold by the 
British Boiler Fluid Company, 10, Church Row, Limehouse, E. 
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Mookham's 1901-type Electricity Meter.—Messrs. 
Chamberlain & Hookham are placing on the market a new meter for 
continuous current which presents several points of interest. As in 
the ordinary and well-known pattern, the working parts of the 
meter consist of a cylindrical copper armature, 4, rotating upon & 
vertical spindle, B, which is supported on a jewel bearing, c, and is 
held in place by a spring bearing, b. The armature rota*es in an 
annular chamber, H, formed partly by the poles of the meter, partly 
by an antimony block, T; this chamber is filled with mercury toa 
height shown on a gauge glass at the front. An intense magnetic 
field is produced between the pole-pieces, K, L, by a permanent 
magnet, x. The current to be metered enters the lower part of the 
chamber by the conductor, r, and passes up the armature between 
the pole-pieces to the conductor, a, causing the armature to revolve. 
The brake force of the meter is provided by the Foucault currents 
induced in the revolving armature by the same magnetic field 
which produces the driving force. The armature is plated with 
platinum at the points where the current enters and leaves it, 
to protect it from the action of the mercury. The chamber is 
closed at the top with an ebonite cover, P, throigh which the 
spindle passes. The latter is provided with balance 
weights, Q and n, adjusted so that the armature practically floats 
in the mercury, the pressure on the pivot being very slight. By 
means of a lifting device, s, only partly seen in the illustration, the 
armature can be lifted so as to relieve the jewel beariag and to 
prevent it from being iajured ia transit; at the same time the 
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mercury chamber is completely sealed by the pressure of the 
balance weight, Q, against a rubber washer, w, inside the cover. The 
upper balance weight, R, carries a steel pin, x, which engages with 
the first wheel, y, of the integrating train aud advances it one tooth 
for cach revolution of the armature. The mechanism is enclosed in 
a cast-iron box, from which it is insulated with ebonite blocks, z. 
In order to increase the range and accuracy of the meter, the 
current to be integrated passes round a coil wound upon an iron 
core, v, which is so arranged as to weaken the magnetic field when 
the current is strong, and to reduce the braking force relatively to 
the driving force: thus the error due to the fluid friction of the 
mercury increasing faster than the speed is rectified. It is note- 
worthy that this object is attained, not by weakening the flux 
through the permanent magnet, but by diverting part of it from 
the pole-pieces and armature; thus an excessive current, as 
from a short circuit, does not tend to weaken the magnet. The 
range of the meter is limited to 5 amperes, and the drop through 
it does not exceed 0:4 volt at full load, while the record starts with 
„ampere. The train reads directly in B. of T. units at constant 

ressure, and is provided with testing dials for verification at low 
oads. A double seal is provided, so that the connections can be 
made without restandardising. The door opens diagonally, so that 
it tends to remain entirely open or closed as may be desired, and 
at the same time affords easy access to the mechanism. A rubber 
gasket prevents the entrance of moisture and dust. Lastly, the size 


of the meter is very small. We have examined a sample meter, 


and are strongly impressed with the excellence of its design and 
construction, and its special suitability for small installations— 
though it is capable of dealing with 40 8-c.P. lamps alight at once 
on a 240-volt circuit. The sole agents in this country are, of course, 
Messrs. Venner & Co., of 6, Old Queen Street, Westminster. 


The “Ark” Lamps.— The accompanying illustration 
shows a specimen of the special ornamental enclosed arc lamps 
(" Ark" type) manufactured by Messrs. Johnson & Phillips, of Old 
Charlton, Kent. 'These lamps have been specially designed for use 
in hotels, restaurants, theatres, and other places where the ordinary 
enamelled cased lamps would be out of place. Careful attention 
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Mrssns. Jottnson & PuHticures’s “Ank” Laur. 


has ben paid to producing globes t' a‘ will give a light to harmoais 
with incandes::nt lamps, aud aicer much experimenting the 
makers have succeed in doing this by using tinted globes—not of 
the ordinary coloured glass, but of a special quality that diffuses and 
alters the colour of the light without cutting off an appreciable 
amount. The lamp illustrated is finished in polished brass 
relieved with black panels, and has a very handsome and strikiog 
appearance. 


A Remarkable Are Lamp.—We are informed that 
Mr. F. R. Hill, late partner of the firm of Hill, Gifkins & Co., bas 
invented a single globe arc lamp which will burn for over 200 hours 
with 10 in. positive and 54 in. negative carbons, 13 mm. diameter, 
taking 5 amperes at 100 volts. The mechanism is said to be E 
tremely simple, there being only one working part, and the who 
lamp can be made fora few shillings. It is thoroughly we itherproof 
as is proved by the fact that a stream of water directed upon the 
lamp from above, and the blast from a 24-in. fan, had no appreciable 
effect upon it. The efficiency is stated to be 93 per cent., andt i 
over-all length is only 20 in. There is no shadow in the globe, an 
the lamp burns steadily under a considerable variation of pressure. 
The importance of being able to use only one globe, and yet obtain 
the advantages of long burning, and of a thoroughly efticient ar^ 
will be at once evident. The lamps will be made to take from ^ 
6 amperes. The alternating type is quite silent, and burns for : 
hours, and no choking coil is required; this lamp has taken a 
three years to perfect. Inthe series lamps a special and — i 
device has been adopted to keep both arcs at the same length, 
practical trials have shown tbat thia result has been achieved. a 
remarkable claims are bound to attract attention ; we have not oi 
selves seen the lamp, but we shall certainly look forward to doing 
with much interest. 


Electric Lift, —The extensive alterations which Ade 
made in connection with the Royal Apartments at Epsom which 
Stand will embody an electric passenger lift, the order for jon 
has been entrusted to Messrs. Archibald Smith & Stevens, Quee 
Road, Battersea. The whole of the machine will be of home mau 
facture. 
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Electrical Wares Exported. 


Wee menpDiIna Nov. 20TH, 1900, | WERK ume Nov. 191k, 1901. 


Amsterdam .. .. Value £197 | Amsterdam .. Value £178 
Auckland x .. 82 Auckland " jc x 24 
Bombay 82 T ae .. 383 Azores. Teleg. mat. 150,100 
„ Teleg. wire - .. 891 | Boca.. Ps T — 42 
Buenos Ayres os Sy 25 72 Bombay n = P . 756 
A Teleg. mat. .. 690 5 Teleg. apparatus. 42 
Calcutta ; s zs . 615 Buenos Ayres. Teleg. cable. 388 
Cape Town ‘eae ee ee ees 381 Calcutta eo se oe ee 1,848 
Christchurch ss s 87 Cape Town.. “3 ae . 982 
Constantinople  .. v . . 162 Copenhagen. Teleg. wire . 175 
" Teleg. wire 88 Durban is i: ss .. 949 
Durban is ie ois .. 214 East London. Teleg. mat. 351 
East London - ek .. 184 Fremantle .. ee x vs 25 
Genoa . s "i bs ib 40 Hamburg .. se S ss 19 
Gibraltar e es .. 29 | Hong Kong.. . - .. 9205 
Halifax. Teleg. cable .. . . 7,877 Melbourne .. 2s 5 s. 20 
Hamburg .. T a V 18 » . Tramway cable. 6561 
b Teleg. mat. .. .. 400 | Monte Video $5 T .. 88 
Hiogo. Teleg. cable só . 6893 Montreal .. Da as .. 185 
Lyttleton ee ee ae ee 270 New York ee ee ee 35 
Mauritius. ie dns e 68 Ostend Sa vs ET ih 16 
Melbourne .. I 2x .. 985 Rangoon " " - x 11 
Ostend gs 2 ba .. 1,251 Shanghai 502 
Otago .. we M 2s .. 182 Sydney es n» as . 900 
Port Chalmers S ie ee 15 Wellington .. e es ie 55 
Port Elizabeth .. P .. 236 
Rio Janeiro .. si is vs 80 
Teleg. mat... . . 1,147 
Singapore ex m 2x 62 
Rydney 675 
Trinidad 7 
val iso 78 
Wellington 125 
Yokohama ..  .. bt . . 1,088 | 
5 Teleg. cables . . 8,835 | 
Total wis £28,221 ! Total £157,452 


Foreign Goods Traushipped. 
Barbadoes. Teleph. appar. Value £80 |° 


The Atkinson-Schattner Maximum Demand Indi- 
cator.—This instrument, which is suitable for both alternate and 
continuous-current circuits, works upon the principle of a balanced 
ammeter, an iron or laminated iron core being sucked into a coil 
proportionately to the current passing. As will be seen from the 
illustration, there is a glass tube having a certain number of steel 
balls in it. The remaining space in this tube, which is bent in the 
peculiar form shown, is filled with glycerine. Above the top circular 
part of the tube an ordinary ammeter scale is arranged, which can be 
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View or M.D. INDICATOR, CLOSED. 


read from the outside, so that an ammeter is at once combined with 
the maximum demand indicator. The instrument is set to zero by 
means of the brass ball adjustment seen on the right, all the balls 
being in the top circular part to the left of the pointer. Any cur- 
rent going through the instrument will then deflect the moving 
portion correspondingly, and the balls to the right of the pointer 
will slowly roll down and fall into the straight leg of the tube. 

The number of balls down is the record of the maximum demand, 
and a table is arranged as shown, showing the rebate corresponding 
to the maximum demand. Thus, in the case of our illustration, a 


current of 5 amperes is passing, corresponding to four balls down. 
The action of the balls is certain and slow, and whilst swinging or 
a sudden instantaneous short circuit does not affect the instrument, 
it is sensitive enough to record the slightest increase of current, if 
such an increase is on for over 2 minutes. The glass tube is easily 
taken out by hand, as it is only held in position by horseshoe 
clips, and the instrument can be reset by removing the tube, turn- 


INTERIOR OF M.D. INDICATOR. 


ing it upside down, and returning it to the clips. The Atkinson- 
Schattner demand indicator is made in a solid cast-iron case in a 
very compact form, the outside dimensions of the instrument 
being 74 in. x 8 in. x 23 in. Although these instruments have not 
been placed on the market for over a fortnight, we understand that 
the demand for them is exceeding all expectations. The device is 
a distinctly pretty one, and marks quite a new departure in elec- 
trical apparatus. 


Bankruptcy Proceedings. — The first meeting of 
creditors and public examination of G. J. Shave, electrical engi- 
neer, of Chiswick, Richmond and Kilburn, are to be held on 
November 23rd and December 6th respectively, the former at Temple 
Chambers, E.C., the latter at Brentford Town Hall. 


Liquidations,—The Hampstead Electric Supply Com- 
pany, on October 26th, passed resolutions winding up voluntarily 
for reconstruction, with Messrs. W. H. Chantrey and J. D. 8. Bogle 
as liquidators. The name of the new company will be the North- 
West London Electric Supply Company. 

The Hiram S. Maxim Automobile Syndicate is winding up volun- 
tarily. Liquidator, Mr. H. C. Emery, 15, George Street, Mansion 
House, E.C. 


Catalogues.— The International Electrical Engineering 
Company, of Clun House, have sent us copies of their Bulletins, 
Nos. 1 and 3. No. 1 describes a complete electric power installa- 
tion which has been carried out by their Liége works for the 
Audun-le-Tiche blast furnaces aud mines, Lorraine. The installa- 
tion comprises two 400-H. P. slow speed steam dynamos, electric hanling 
gear pumps, electric locomotives, &c. Bulletin No. 3 deals fully 
with the various types of locomotives made by the company, viz., 
mining locomotives for underground work, surface narrow gauge 
locomotives, factory or shunting locomotives, tipping or foundry 
locomotives. These are all made to standard pattern, and the 
work is carried out on the company’s premises. The bulletin 
contains a table of leading dimensions, horse-powers, weights, &c. : 
also a list of firms to whom locomotives have been supplied. It 
has a number of illustrations, including a photograph of one of the 
100-H.P. gearless motors supplied by the company to the Belgian 
State Railways. 

The International Electric Company's October circular brings to the 
notice of the trade the Electra arc lamp carbons for alternating 
and enclosed lamps, and Orieco " carbons for direct current lamps. 
Watertight accessories for mines, collieries, &c., are among the other 
things mentioned. j 

Mesars. Fleming, Birkby & Goodall, Limited, of Halifax, who are 
the sole makers of the, Teon Belt,” have extended their premises 
and installed additional machinery and plant at the Teon branch 
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works at Fleetwood in order to cope with the demand for their 
belting. A new list of testimonials, prices, and general details is 
just issued. 

Messrs. R. Waygood & Co., Limited, have issued an abridged 

catalogue illustrating and describing their various lifts and cranes. 
Several pages are devoted to their patent direct-coupled electric 
lifts for passenger service, and a list appears of places in London, 
the provinces, and abroad where these are doing service. 
w Messrs. Royce, Limited, of Hulme, have sent us copies of two 
excellently got up catalogues. Section I. is devoted to illustrated 
descriptions and tabulated data of their dynamos and motors. 
Section III. deals with motor starting switches for tramcar work, 
hoists, &c., and resistance frames. 

The Union Electric Company's new list (No. 21) deals with their 
four-pole types of direct current dynamos and motors. Machines 
of a large variety of speeds are listed, and it is clearly indicated by 
means of a thicker type of lettering, which patterns are kept in 
stock, Nearly the whole of the data are in tabulated form. Draw- 
ings show foundation plans and details of shafte, &c. 

The Glacier Anti-Friction Metal Company, Limited, of 91, Queen 
Victoria Street, E.C., have sent us a pamphlet explaining the uses 
and advantages of their metal, which was introduced a few years 
ago, and giving a few tests and reporta thereon. The metal is 
claimed to be excellent in ite use for bearings, as it does not spread 
under heavy pressures, is satisfactory under high speeds, does not 
cutor score the journal, and prevents bearings ranning hot. It is 
employed for lining the bearings of dynamos, high speed engines, 
tramcars, railway carriages and wagons, &c. 

Messrs. Best & Lloyd, Limited, of Birmingham, are about to issue 
a new trade catalogue of their latest designs of electric light fittings. 
Several advance sheets of these lists are before us, and they show 
some very good designs of hall lanterns, suspension fittings and 
electroliers. They are designs which should appeal well to 
the trade during the present season. 

The Stanhope Water lugineering Company, Limited, send us & 
pamphlet dealing with their apparatus for removing salts of lime 
and magnesia from hard water, the re-agents being supplied auto- 
mutically in the proper proportions, no matter what the rate of flow 
of water through the softener. A combined softener and feed 
waterheater is also described, and a list is given of some of the 
users of the Stanhope apparatus, amongst whom occur some elec- 
tricity supply authorities. 

We have received from Messrs. Marconi’s Wireless Telegraph 
Company, Limited, a copy of their price iist of telegraph instru- 
ments for both “ wireless" and ordinary telegraphy. These are 
manufactured entirely, in quantity, at the company’s works, and 
comprise induction coils, Morse inkers, relays and all sorts of 
accessories. 

Messrs. Shipham & Co., Limited, of Hull, have brought out a new 
list illustrating Green's patent accessible feed check valves, which 
are intended to meet the demand for an improved and reliable 
valve. The construction renders it unnecessary to blow down the 
boiler in the event of grit or other foreign substance becoming 
lodged under the seat of the working valve, as by closing the top 
valve, connection with the boiler is shut off, and the bottom valve 
and its seat can then be drawn for inspection or repairs without 
suspending the ordinary working of the boiler. Marine engineers 
will note that this does away with the necessity of refilling boilers 
with cold sea-water. This valve is said to be absolutely free from 
vibration when in use, consequently the wear of the working parts 
is small, and it has long life. The valves can be supplied with 
either mitre or flat faces, and with screwed or plain spindles. 
Messrs. Shipham also send ts a copy of their abridged catalogue of 
standard steam fittings. Messrs. John Wilson & Co., of 49, Lime 
Street, E.C., are the London agents. 

A special price list of motor car ignition cells has been brought 
out by the Hart Accumulator Company, Limited, of Stratford. 

The New Century Electric Company, of Caledonian Road, N., 
are circulating a small pamphlet introducing their deferred pay- 
ment system to those who are anxious to put electric light or power 
installation into their premises. The customer makes a first pay- 
ment of 25 per cent. of the cost of the work, aud pays off the 
remainder in monthly instalments. 

The Berliner Telephone Manufacturing Company have issued a 
new pamphlet describing their Twencen » domestic telephones, 
and also a leaflet dealing with their automatic inte rcommunication 
telephone. 

Messrs. Falk, Stadelmann & Co., Limited, have sent us a Copy of 
their new list, No. 126, for their electrical catalogue. It details 
their electrical glass ware, “ Electra" glow lamps, accessories, and 
the ‘Cremorne ” illuminating devices already described in the 
ELECTRICAL REVIEW. 

Messrs. Babcock & Wilcox, Limited, have published a new circular 
of their patent steam superheaters. By means of diagrams the 
principles of these superheaters are shown and their application to 
water-tube aud Lancashire builers is shown. 


Fire. —The premises «f R. P. A lam & Co., electrical 
engineers, 11, Hatton Garden, E.C., were badly damaged by fire on 
Saturday las’. 


For Sale.—The Livery ool Tramways Committee want 
offers of the purchase of one compound-wound Crompton dynamo 
(80 amperes, 110 volts, 700 revolutions per minute). See adver- 
tisement pages to-day. 

At Manchester, on Noven. ber 98th, Messrs. Percy Huddleston and 
Co. will offer for sale by auction a number of open and enclosed 
arc lamps, dynamos and motors, electric light fittings, accessories, 
&c, See our advertisement pages for details. 


Codd’s Electrolytic Interrupter.— This modification 
of Wehnelt's break, which was described in our last issue, is being 
placed on the market by Messrs. W. Watson & Sons, of 313, High 
Holborn. As will be seen from the accompanying illustrations, it 
is of very simple construction. Fig. 1 shows the portable form, 
enclosed in a teak box, with carrying strap ; fig. 2 is the laboratory 


Fia. 2. 


form. The interrupter consists of a platinum wire sliding in a fine 
glass tube, and capable of adjustment by means of the milled-bead 
screw, giving a range of 4 to 20 amperes. The instrument can be 
used on pressures between 12 and 300 volts, and by putting two io 
series great increase in the spark length can be obtained, with less 
current. 


E. I. B.“ in Belgium.— The Belgian Electric Lighting 
Boards, Limited, has been incorporated at Brussels this montb. 
The company will work the parent sy ndicate's patent rights through- 
out Belgium and Holland. Letters to be addressed to Messrs. 
Mombel Bossart et Fils, 33, Rue 5t. Lazare, Bruesels. 


Foreign Electrical Imports.— The value of the foreign 
electrical goods and apparatus imported into this country during 
October last is returned at £52,961, as compared with £46,651 in the 
preceding month, and £174,524 in October, 1900. So far a8 155 
year has gone there has been a large decrease in the imports, : 
returns for the 10 months ending with October last showing a tota 
of only £736,781, a8 compared with £969,223 1n the corresponding 
10 months of 1900. 


Natal. — According to the official trade returns, the 
imports for the nine months ended September 30th, 1901, en 
Electrical fittings, £40,202 ; electrical material (free), £32,225 ; 
telegraph material, £4,866 ; telephone material, £5,648. 


Tariff on Electrical Machinery and Apparatus for 
the Philippines.—By authority of the President of the ae 
States, and with the approval of the Secretary of War, the Phi ip- 
pine Commission bas enacted a new tariff Jaw for the Philippi? 
Archipelago. It is known as the Tariff Revision Law of 1901, ke 
will take effect on November 15tb, 1901. The new rates of a 
trical machinery and appliances are quoted by the New 10 
Electrical Review as follows :— MORES 

Apparatus and appliances (not machinery) for electric RT 
and power .— Switches, cut-outs, 15 socke shade holder, 
rosettes, plugs, brushes of copper and carbon, We? | i 
Sonido, es and compounds for winding wires, testing M 
testing bells for current, arc. lamps and fittings for same, fuse e 
insulating coils and all insulating xoci not elsewhere expresey 

rovided for, $3 per 100 kilos, net weight. ; 
Galvanometers, amperemeters, voltmeters, 825 per 100 mae : 
weight. Only articles used exclusively in the generation me : 
tribution of electric currents for light or power shall come 
this classification. ` l 

Storage batteries for lighting or power, $25 per 100 kilos, net 
weight. i 

Dynamos, generators, exciters, and all other machinery bon = 
generation of electricity for lighting or for power, also transfo 
$5 per 100 kilos, net weight. . 

Incandescent lamps, electric, mounted or not, $2 per 15 article, 

Porcelain, plain, in electric insulators and other simi 
not decorated, $4 per 100 kilos, gross weight. 

Cables, 75 cents per 100 kilos, net weight. T" 

Copper and alloys of copper in wire, galvanized or no ipe ai 
or more in diameter, $4.00 per 100 kilos, net weight . red ot 
1 mm. in diameter, $4.50 per 100 kilos, net weight. 81 eae 
nickled, 35 cents per kilo, net weight. Copper and pets 9 or wild 
in wire, covered with textiles, not elsewhere provided a able 
insulating materials, cables for . electricity over P 
thoroughfares, $5 per 100 kilos, net weight. : 

Carbons prepared for electric lighting, 86 per 100 kilos, grot 


net 


formalities prescribed in each case by the customs AUR " 
The metric system of weights and measures as au 115 


States, as at present in use in the Philippine Islands, ! 
continued. 
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Trade Announcements.—Messrs. Young & Marten, 
Limited, of Stratford, wish to notify the trade that they have 
entered into very large agency contracts for the supply of electric 
lamps during the coming season. They have issued a circular 
quoting very low net prices. Special prices are quoted as an 
inducement to customers to place a season's order. 

Electric Lighting Boards (British Manufacturing Company), 
Limited, have transferred their sales department to 9, Grosvenor 
Mansions, Victoria Street, Westminster, which will serve as the 
head depót, and to which address all inquiries as to goods should be 
made. The company's counting house was also transferred to this 
address on November 1st. 

Mr. Archibald Campbell, 28, Gray's Inn Road, London, E.C., will 
in future represent Robert Hanke's Nachfolger, of Ladowitz, in the 
United Kingdom. An illustrated catalogue showing the general range 
of insulators manufactured and stocked largely, may be obtained 
on application. A speciality is made of china parts required 
where great resistance is absolutely necessary. Balance weights, 
H.V. roses, cut-outs, tubes, cleats, &c., are among the firm's manu- 


factures. 


What the British Consuls have to Say.—7//io» Tele- 
phone Service.— Acting Consul-General Rhind, in his report on the 
trade and commerce of Rio de Janeiro for the year 1900, received 
at the Foreign Office on October 7th last, states that there is in Rio 
a telephone service operated with German capital, but its success 
seems to be far from complete, the subscribers numbering only 
about 600, which is a small proportion for a city with the large 
population of Rio. 'The material and construction of the system, 
he remarks, appear to be all that can be desired, but the charge is 
high, 200 milreis per annum, and complaints are made of defective 
service. He thinks it is only right to explain, however, that any 
irregularity of the latter kind is greatly, if not exclusively, the 
result of interruption of the lines caused by robbery of the wires, 
which, until quite recently, was of almost nightly occurrence. It 
is stated that 358,154 yds. of wire, of the value of 60,000 milrcis, 
have been stolen from the public installations within a period of 18 
months. This state of things, the British Consul remarks, is re- 
grettable, as the city has much need of some such service, tele- 
graphic and messenger accommodation for local purposes being 
almost non-existent, while the population is spread over an area 
more than usually extensive and tedious to travel. 


Service of Electric Power for Rio Industries.—A project for 
equipping the city of Rio de Janeiro with a supply of electric 
power for industrial and other purposes, Acting Consul-General 
Rhind reports, appears to be on the road to realisation, plans having 
been presented and approved by the municipality. The works are 
to be completed in 18 months from date of approval. The motive 
force for generating the power is hydraulic, and will be derived 
from waterfalls distant about 44 miles from Rio. 


Telegraphs and Telephones in the Leeward Islands.—In the report 
on the Lecward Islands for the year 1900, received at the Colonial 
Office in October last, the following particulars are given of the 
telegraph and telephone services of the islancs. The subsidies 
paid to the West India and Panama Telegraph Company amount to 
£1,600 per annum, of which Antigua pays £600, St. Kitts-Nevis 
£600, and Dominica £400. There is no telegraphic communication 
with either Montserrat or the Virgin Islands, but hopes are enter- 
tained of its being established, in the case of the former island, in 
the near future. The Direct West India Cable Company’s cable is 
also laid as far as Jamaica, vid Halifax and Bermuda, the line 
passing entirely through British territory. By either route tele- 
grams can be sent to all parts of the world. The charge to the 
United Kingdom is 4s. 74d. per word, with a preferential rate for 
(fovernment telegrams of 38. 14d. per word. Telephone systems 
are in operation in the Presidencies of Antigua and St. Kitts, there 
being in the former-island 275 miles of wire, and 142 instruments 
in use, and in the latter 204 miles of wire and 79 instruments in 
use. The expenditure in Antigua on the telephone system in 1900 was 
£775, and the receipts £695. In St. Kitts the expenditure was 
£456, and the receipts £337. In Dominica several of the public 
offices are connected by telephone, and it is hoped shortly to extend 
the system around the island. 


German Imports and Exports of Electrical Machines.—In a recent 
report on the German iron trade in 1899 and 1900, classified tables 
of imports and exports are published, and under “ Electrical 
Machines " the following figures are given as the total imports into 
Germany from all countries for 1900:—4,350 metric tons valued at 
3,915,000 marks, Of that total the United Kingdom contributed 
239 tons, the United States of America 343 tons, Austria-Hungary 
2,082 tons, Switzerland 977 tons, Belgium 401 tons, France 128 tons, 
the remaining 180 tons not being accounted tor. The exports of 
electrica] machines from Germany to 68 foreign countries during 
1900 amounted to 12,918 metric tons, valued at 11,626,000 marks. 
Of that total 958 tons were sent to the United Kingdom, 1,829 tons 
to Italy, 3,077 tons to Russia, 1,197 tons to Austria-Hungary, 1,061 
tons to France, 763 tons to Spain, 608 tons to Belgium, 430 tons to 
Switzerland, 408 tons to Norway, 401 tons to Sweden, 373 tons to 
the Netherlands, 238 tons to Chile, 224 tons to Mexico, 218 tons to 
Denmark, 159 tons to Finland, 136 tous to the free port of Ham- 
burg, 122 tons to Japan, 107 tons to Brazil, 103 tons to Roumania, 
87 tons to the Argentine Republic, and 86 tons to India, the 
remaining 333 tons not being accounted for, only sums of 
a certain importance being inserted in the tables. The amounts of 
the importa and exports for 1899 are not given. 


Electric Lighting in Cochin-China.— Consul Tremblett reporting on 
the trade of French Indo-China for the year 1900, states that the 


China town, Cholon, close to Saigon, will shortly be lighted with 


electricity, a limited company having got a contract from the 
Government. Saigon, he states, has already some 600 eloctric lamps, 


and the number is being increased. 


ELECTRIC LIGHT AND POWER NOTES. 


Blaydon.—The U.D.C. has given notice of intention 
to apply to the B. of T. for powersto supply electrical energy within 
the urban district of Blaydon. ° 


Bradford.—The report for the year of the Electricity 
Committee of the Bradford Corporation states that the number of 
motors supplied from the Corporation mains has increased in six 
months from 609 to 708, and the number of B. of T. units sold for 
motors in the last six months is 570,221. The price of electricity 
for lighting is 44d. per unit; the maximum price for electricity for 
motive power is 2d. per unit, and the minimum for extended use is 
ld. per unit. The total number of electricity consumers is 1,405, an 
increase of 227 in 12 months. The Tramways Committee is 
supplied with electricity at 500 volts at 1d. per unit. During the 
half-year ended last June the Tramways Committee has used 
822,496 units. 

Bristo].—The Corporation, acting upon the advice of the 
Electrical Committee, has given notice of intention to promote a 
Bill for a variety of purposes connected with the dock and electrical 
undertakings. One part of the proposed measure is to enable the 
Corporation to supply electricity for all purposes within the parishes 
of Shirehampton, Henbury, Westbury-on-Trym, Filton, Stoke 
Gifford, Horfield, Mangotstield, Kingswood and Hanham, growing 
Gloucestershire districts on the outskirts of Bristol. In Somerset- 
shire they propose similarly to serve Brislington, Long Ashton, 
Abbots Leigh, Easton-in-Gordano, Portbury and the watering place 
of Portishead. Portishead is 12 miles from the city, but the Bristol 
Corporation not only owns a large dock there, but many hundred 
acres of land. Another part of the measure will empower the 
Corporation to charge special rates and make special conditions with 
respect to the supply of electrical energy to any body, company or 
person having a supply of energy, electrical or otherwise, separate 
from and independent of the supply of the Corporation. Another 
section is to reduce the rate of interest payable by the Corporation 
on deposits made by way of security under the provisions of the 
Bristol Corporation Electric Lighting Order of 1883. Parliament 
is also to be asked to empower the Corporation to provide, let or 
hire, and sell apparatus, appliances, and fittings for generating, 
transforming, distributing and utilising electric energy, and to 
authorise the Corporation to provide and fix in any premises with 
or without charge, electric lines, wires and appliances. Lastly, the 
Bill will entitle the Corporation to make bye-laws and regulations 
for securing the efficiency of electric lines, works and apparatus in 
premises, the owners or occupiers of which are supplied with elec- 
tricity by the Corporation, and for securing the safety of the inhabi- 
tants of such premises, and the prevention of fire. The section 
will provide for the imposition of penalties for the breach of the 
bye-laws, and will exempt the Corporation from the obligation to 
supply electricity to customers guilty of such breach. 


Bury.— The T.C. has in "eased the salary of Mr. Greig, 
the engineer, to £180 per annun . 

Cupetoun.— The docks ar> to be provided with an 
extensive electric system for lighting and the operation of cranes, 
hoists, and surface tramways. 


Colchester.—Mr. J. A. Kimer has been asked to 
prepare a contract for lighting by electricity the Sobraon and 
Goojerat barracks. 

Coventry.—The Council has received the sanction of the 
L.G.B. to borrow £22,800 for the required extensions. 


Crompton and Royton.—The D.C.s are considering 
the advisability of a joint electricity scheme. 


Dundee.—Considerable inconvenience was caused to the 
residents on Wednesday evening last week bv an accident at the 
generating station, which cut off the electricity supply for half an 
hour. 

Falkirk.—The report on the electrice lighting proposal 
from the Council's consulting engineers (Messrs. Burstall and 
Monkhouse) strongly advises that strect lichting should be adopted, 
and that the generating station be built independently from the 
refuse destructor. The engineers recommeud the continnons cur- 
rent low pressure system at 230 volts. Three steam dynamos 
should be installed, each of about 150 H.P. They estimate that a 
complete installation would cost £23,000. They consider that 
the concern would be a paying one in the |. cond year, and recom- 
mend the Council to carry out the wor: themselves. It was 
unanimously agreed to adopt the report. 

Finchley.— An inquiry will shortly be. held by the 
L.G.B. into the D.C. s proposal to borrow £700 tor the purchase ci 
land for a generating station. l 

Harrogate.—The storm last week brought serious. con- 
sequences to the Corporation electricity department. The flood 


water choked the condenser suction p' es with dels, backed up 
. he drains, ard ficcded the stckehok while a leak developed iu 
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the roof over one of the large generators, which naturally broke 
down. Fortunately other machines were available, and the inter- 
ruption to supply was of short duration. 


Hindhead.—Application is to be made by Mr. J. Grover 
to the B. of T. for a prov. order for the supply of electricity to 
Hindhead, Grayshott, and Shottermill. Mr. Grover is already 
supplying electric light to Hindhead and Grayshott, and is applying 
for the order to regularise his position. 


Hoylake and West Kirby.—The D.C. has renewed Mr. 


T. L. Millers appointment as consulting electrical engineer tor 
three years from January, 1902. 


Huddersfield.— The total number of electricity con- 
sumers now connected amounts to 1,522, the total lamps being 
equivalent to 98,493 of 8 C.P. There are now 68 motors connected 
of 209 H.P. 


London.—BaTTERsEA.— The Borough Council has been 
in communication with the Thames Conservancy Commissioners, on 
the subject of the works to be carried out in connection with the 
condensing water required at the generating station. 

The electrical engineer has reported that the number of applica- 
tions for supply amounts to 92, with an aggregate equivalent to 9,751 
8-c.p. lamps. Applications for motive power have been received to 


the extent of 16 E. P. 


Manchester.—Some fresh revelations in the nature of a 
scandal are threatened with regard to some matters under the 
control of the Electricity Department of the Corporation. The 
Lord Mayor has thought it his duty to interfere in the matter. A 
meeting was held on Friday, when the proceedings, it is stated, 
were of “a very unpleasant character.” Another meeting is to be 
held shortly to fully consider the matter. 

Councillor Dr. Bishop has been unanimously re-elected chairman 
of the Electricity Committee. 


Provisional Orders.—The following notices are filed in 
the London Gazclle:—East and West Molesey U. D.C., Southbank- 
in-Normanby U.D.C., Holyhead U.D.C., Mytholmroyd U.D.C. 


The Rand.—The Rand Electric Works, near Johannes- 
burg, have resumed operations, after several months of inactivity 
caused by the partial destruction of their works at Brakpan by the 
Boers. According to /ndustries, of Durban, Mr. Charles Jorrissen 
has retired from the management of the company to join the firm 
of Siemens Bros. in London, and his place has been taken by Mr. 
Spengel, formerly connected with Siemens, Limited, of Johannes- 
burg. 


Rothesay.—The T.C. has agreed to appoint Mr. Steven 
as manager of the electric lighting system at a salary of £150 per 
annum, Messrs. Loudon Bros. having intimated that they are 
giving up the charge of it. 


Sale.—Mr. W. O. E. Mead-King has held an inquiry, on 
behalf of the L. (. B, into the application of the Council for power 
to borrow £8,000 for electric lighting purposes. The energy will 
be supplied in bulk to the township by the Trafford Power and 
Light Company, and the sum mentioned is required for the laying 
of mains, &c. 


Sheffield.—The general manager of the electricity works 
(Mr. S. E. Fedden) has been authorised by the T.C. to lay down 
brick-making plant on the site of the proposed new power station, 
at a cost of £3,000. 

The proposal of the Corporation to borrow £500,000 for the 
electric light undertaking was the subject of a L.G.B. inquiry on 
Tuesday last. The amount includes £238,422 for works, &c., at the 
new station, and a new arc lighting scheme, £10,500; the obligations 
at the present station reached £134,000, and it was stated that there 
had been an unauthorised expenditure of £83,237. Contingencies 
were expected to run to about £30,000. 


Simons Town.—Messrs. Siemens, Limited, have sub- 


mitted to the Municipal Council a summary of the cost of the pro- 
posed electric lighting plant. 


South Wales, —The South Wales Electrical Power Dis- 
tribution Company have given notice of intention to apply for 
Parliamentary powers to acquire over 20 acres of land for construct- 
ing a power station near Cwmbran, Mon. 


Ntretford.— The U.D.C. has decided that application be 


made to the L.G.B. for sanction to borrow £54,550 for providing 
electricity in the township. 


Wolverhanipton. — The Lighting Committee has on 
order an additional generating set with an output of 500 kw., which 
it is expected will be delivered about the end of this month, as well 
as a traction storage battery and reversible booster, to assist in 


supplying the demand for curreut for traction purposes that will 
shortly arise. 


ELECTRIC TRACTION NOTES. 


Barrow. ain difficultics which have hindered the 
completion of the agreement between the Barrow Corporation 
the ] rit\sh Electric Traction Company have been disbosqd of, E 


itis expected that the agreement will at once be completed. The 
British Electric Traction Company are to have a lease for 26 
years. 


Belgium.—A service of electric motor cabs is to be 
started in Antwerp next month. 


Beckenham.—Mr. J. A. Angell, engineer and surveyor 
to the Beckenham Urban District Council, has submitted an ex- 
haustive report to the Council on the question of electric tramways, 
the British Electric Traction Company having proposed to surreund 
Beckenham with a network of their systems. 


Birkdale.— The construction of the permanent way of 
the electric tramways has been commenced and is progressing 
rapidly. The line has been started at the junction of Birkdale 
railway station, 100 men being employed by the contractors, 
Messrs. Dick, Kerr & Co. The building of the power station in 
Shaftesbury Road has also been begun. 


Birkenhead.—The length of the Claughton Road tram 
route from Park Road East to Egerton Road was inspected on 
Thursday of last week by Lieut.-Col. Von Donop, R. E., representing 
the Board of Trade. The laying of the new route along Cleveland 
Street, Corporation Road, and Beaufort Road is practically finished, 
and the posts for the overhead wires have been erected 


Bradford.—The annual report of the Tramways Com- 
mittee states that there are now 61 cars in service. All the 100 
equipments ordered from Messrs. Witting Bros., Limited, have been 
thoroughly tested and found satisfactory ; 40 car bodies which have 
been delivered by the Brush Electrical Engineering Company have 
been found to be satisfactory. The total number of car-miles run in 
the year ending August 31st last is 972,835 (as against 448,715 ia the 
previous year), the receipts have been £45,364 (£21,650), and the 
average receipts per car-mile 11˙19d. (11'57d.). The staff numbers 
215, as against 121 in the previous year. There have been 327 
accidents of all kinds, but none of a serious nature. One person 
sustained injury by the falling of an overhead wire, 17 by collision, 
and 95 by attempting to alight whilst the car was in motion. 
There were only nine other cases, of slight personal injury. The 
total length of single line in Bradford is now 5? miles 462 yards, 
of which 31 miles 1,709! yards are electrical and are worked by the 
Corporation, aud arrangements have been made by which all the 
leases of the remainder will expire ia February next. An additional 
contract for material for the complete equipment of another 100 
electric cars has been placed, the bodies to be built by Messrs. 
Milnes & Co., Limited, of Hadley, the electrical equipments by 
Messrs. Witting Bros., Limited, and the trolleys by Messrs. Hurst, 
Nelson & Co., Limited. The order for trucks has been held in 
abeyance pending the trial of samples from three makers. 


Cape Railways,—4A Central News telegram from Cape 
Town says that Prof. Morrison, of Victoria College, Stellenbosch, 
addressing the Philosophical Society last week, advocated a scheme 
for utilising the Orange River Falls to provide electric power for 
the Cape railways. Prof. Morrison urged the practicability of the 
scheme, but (says the telegram) it is generally regarded as impos- 
sible, owing to the huge mileage of the lines. 


Carshalton.— The B. E. T. Company have asked that the 
U.D.G., or their committee, should consider the company's draft 
tramway plans with a view more speedily to arrive at a mutual 
understanding. 


chadderton.— In connection with the tramway scheme 
in this district, Mills Hill bridge bas had to be rebuilt, and of the 
total cost of £6,646, the British Electric Traction Company has cou- 
tributed £3,906 6s. 8d. 


Darlington.—The Electricity and ‘Tramways Com- 
mittee recommend the T.C. to construct electric tramways and to 
obtain powers to borrow £100,000 for the purpose. 


Dewsbury.—The offer of the B.E.T. Company to pur- 
chase the shares in the Dewsbury, Batley and Birstall Tramways 
Company has been accepted by a very large number of shareholders. 
Affairs ate somewhat complicated. The Batley Corporation, with 
the approval of the Board of Trade, have served notice upon the 
local company, requiring them to sell to the Corporation that por- 
tion of the undertaking within the borough of Batley. Although a 
number of shares have been purchased by the British Electric 
Traction Company, the local company still exists. The Corporation 
contend that their position is not affected by the sale of shares. 
They rest their case on Sections 43 and 44 of the Tramways Act of 
1870. 


Dublin to Slane.— An influential meeting was held in 
Dublin on Thursday last week to take steps to form a company v 
carry out this proposed scheme. The chairman (Mr. C. Keogh) per] 
there should be no difficulty in getting the required capital, an 
he thought it should be as easy to raise £100,000 as £1,000, con- 
sidering the wealthy resident gentry, who would be bencfite! by 
the line. The draft articles of association were read, and a mare 
committee was appointed to consider them, with a view to the 
formation of the company. 


Dundee.—The new Ferry Road route was formally 
opened on 11th inst. 


Failsworth.—Tbe D.C. has completed the agreement 
with the Manchester Corporation for taking over and working : e 
tramways of the district, and bas decided to zequest the lat a 
authority to push on with the reconstruction and coaversion of t 
existing lines, . i; 


ly 
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Glasgow.—An electric car collided with a cart on 
October 8th and killed the driver of the latter. It was stated 
at the inquest that the slippery condition tof the rails prevented 
the brake from acting. 

With the close of the Exhibition it is intended that the running 
of cars to Keppochhill, Anniesland and Tollcross will be started, 
several cars being now relieved from Exhibition traffic. Some 450 
cars are now in operation, but it is intended to gradually increase 


their number to 600. 


Greenock.— The Gourock and Ashton sections are now 
complete, and it is possible to have a seven miles run from one end 
of the system to the other. 

The Tramway Company have resumed running on Sundays, in 
defiance of the local authorities. 


Huddersfield. — An investigation sub-committee have 
reported to the Huddersfield Corporation that they are of opinion 
that the tramways undertaking, as a whole, is a good commercial 
asset, and, if managed cn sound commercial lines, could be made 
to be remunerative. It was also recommended that in future all 
work, whether capital expenditure or in connection with repairs 
and maintenance, other than the maintenance of the permanent 
way, be, wherever practicable, let by contract, the Corporation 
dealing direct with the contractor doing the work. Also recom- 
mended that all surp?us engines and cars be sold off. Also, 
notwithstanding the loss, aggregating to nearly £1,000 per annum, 
exclusive of depreciation, in the Newsome, Sheepridge, and Cros- 
land Moor sections, that these services be not discontinued. 


Italy. —The Daily News correspondent at Naples says 
that on 9th inst. the great power station which will supply the Nea- 
politan electric tramways and other industries was inaugurated in 
the presence of the civil and military authoritieg On 11th inst. 
two new lines of electric tramways were opened, and during the 
same week three more electric tramways were to be inaugurated. 


Keighley.—The Bingley District Council las received 
from Mr. Quin, electrical engineer, of Blackpool, a proposal for 
construction of an electric tramway through Bingley, between 
Shipley and Keighley, and has replied that it is favourably dis- 

d to the scheme. Mr. Quin proposes that the local authorities 
shall lay the permanent way and supply him with electricity, and 
grant bim a lesse of the line. 


Leeds, —The Corporation is applying to the B. of T. for 


a prov. order for a number of new sections of electric line. 


Liverpool.—Mr. S. W. Higginbottom, M.P., has been 
elected chairman of the Tramways Committee, and Alderman Fred. 
Smith has been re-elected deputy chairman. The traffic returns for 
the four weeks which ended with November 9th, show tbat the 
receipts for the period were £36,443 5s. 10d., an increase of £2,415 
6s. 9d. on those of the corresponding period of last year. The 
mileage was 893,197, an increase of 146,977. The number of pas- 
tengers carried was 7,880,759, compared with 6,962,431 in the corre- 
sponding mouth of last year. 


The LB. & S.C. Railway.—Mr. W. Forbes, the general 
manager of the L.B. & S. C.. Railway, is said to be receiving any 
number of electric traction schemes every day, and this has 
influenced him to appoint two of the best experts at hand as per 
our announcement of last week respecting Major Cardew and Mr. 
Philip Dawson. In addition to the electrification question, there is 
the existence of considerable electrical works at the Newhaven 
Harbour, which also require skilled attention. 


Middlesex.—A Bill will be presented in the next session 
of Parliament to confer powers on a company to build a railway, 
worked by electric power, from Hendon (Golder's Green) to Edg- 
ware. This railway, for all practical purposes, will be an extension 
of the Charing Cross, Euston, and Hampstead Company's proposed 
railway to Golder's Green. It is proposed that the generating 
station should be near the Midland Railway Company's sidings and 
Colin Deep Lane, at Hendon. 


Morpetli.—A deputation from the Northern Counties 
Electricity Supply Company attended before the T.C. last week in 
support of an application for the Council's consent to proposals for 
laying down electric tramways from the station boundary of the 
borongh to the top of Dogger Bank. Consent was given. 


Newport.—The Corporation is applying for powers to 
extend three of the existing tramways to the borough boundary and 
to construct two new lines. 


North Ormesby, South Bank, and Grangetown.— 
An influential syndicate comprising representatives of Messrs. 
Bolckow, Vaughan, Messrs. Bell Bros., Messrs. Dorman, Long, and 
other well-known manufacturers of the district, has been formed to 
5 in the coming session of Parliament a Bill for an electric 
SEMI to connect the important industrial areas on the outskirts 
^ iddlesbrough that comprise North Ormesby, South Bank and 
1 Mr. A. A. Campbell Swinton and Mr. W. P. Ingham, 

iddlesbrongh, are engineers for the scheme. 


į Paisley.—Mr. W. M. Murphy has informed the Town 
Plate that the negotiations for the taking over of the present 
ey tramways are proceeding satisfactorily, and he expects that 


the first portion of the new clectric system, from Hawkhead to 
Johnstone, will be completed within nine months; the Corpora- 
tion are about to issue schedules for the extensions to the clectric 
works made necessary in view of the new tramway system. 


Portsmouth.—Mr. E. Rotter, general manager of 
the Portsmouth tramways, has read a paper on “Electric 
Tramways” before the members of a ward municipal association. 
In the course of the discussion which followed, Mr. W. 
Stevenson, T.C, said they were taking about 16d. a mile on the 
electric cars against 10d. on the old horse cars. The contractors had 
assured the Committee that the system would be completed by the 


end of the year. 


Rothesay.—The T.C. has lodged objection with the 
B. of T. in respect of the plans submitted by the tramway com- 
pany for the new electric line. The principal objection is that the 
plans do not show 9 ft. 6 in. of clear roadway on each side of the 
line as provided in the tramway order. 


Salford.—Lieut.-Col. Von Donop made a B. of T. 
inspection on Friday of the Pendleton section of the electric tram- 
way system. The inspector expressed satisfaction with the manner 
in which the track had been laid, and also with the smooth running 
of the car. Owing to a fault in the supply of the electric current 
the traffic on the Higher Broughton section was suspended between 
8 and 9 o’clock on Saturday morning. Although much inconvenience 
was experienced, it was fortunate that only the section of the line 
from Blackfriars Bridge to Broughton Bridge was affected. 


Scarborough.—An influential local syndicate, with Mr. 


W. 8. Rowntree as chairman, has been formed to promote in Parlia- 
ment next session a Bill for a complete system of electric tramways in 
Scarborough, in accordance with an agreement which has been 
arrived at with the Corporation. In addition to some six miles of 
passenger route, which includes a route throughout the new Marine 
Drive, which is being constructed round the Castle rock, it is 
intended that the proposed tramways shall deal with the very large 
fish tratlic that in the fishing season obtains between the Harbour 
and the North-Eastern goods station, Mr. A. A. Campbell Swinton 
is engincer kor the scheme. 


Nedeley.—Considerable surprise and disappointment has 
been widely expressed that the new electric tramway between the 
Bull Ring, Sedgley, and the Fighting Cocks, Wolverhampton—the 
Board of Trade inspection of which took place on October 14th— 
has not been opened for traffic. The matter was referred to at the 
meeting of the Sedgley U.D.C. last week, and Mr. W. A. Foster 
(chairman of the Tramways Committee) explained that, unfor- 
tunately. the Post Office authorities had raised objections owing to 
the British Electric Traction Company not having given an under- 
taking with respect to certain of the Post Office wires. These objec- 
tions were of such a character that the Board of Trade were forced 
to withhold the certificate empowering the Traction Company to run 
their cars. The clerk of the Council had been in communication 
with the Traction Company with respect to the delay, and they had 
replied that the demands of the Post Office authorities were 80 great 
that they had decided to appeal to the Board of Trade. The whole 
matter was now, he (Mr. Foster) understood, referred to arbitration. 
The Post Office authorities had been urged to limit the delay as 
much as possible. In reply to Mr. Pearcey, Mr. Foster said he could 


not say when the arbitration would take place. Meanwhile the 


public are greatly inconvenienced. 


South Shields,—Last week the Council adopted the 
report of the Tramways Committee which recommended the 
approval of a draft Bill to give the Corporation unconditional 
powers of working their own tramways, or empowering them to 
grant a lease of them, or a part of them, for a period not exceeding 
21 years. The Bill would enable the Corporation to use mechanical 
power, although horse-power would be used temporarily. Asa 
matter of fact, although the Bill does not bind the Corporation to 
auy particular system, it is generally understood the traction will 
be electrical, and the conduit system is said to be most in favour in 
the borough. At present the tramways are let on lease, and are 
horse trams. The Bill also secks power to extend the trams as far 
as Harton, to which place it may be remembered the Sunderland 
and South Shields Light Railways sought power to run. Borrowing 
powers are sought up to £303,000, and the estimates amount to 
£261,562, which includes 50 cars at £750 each. 


Sunderland.—The Tramways Committee are to be con- 
gratulated on the magnificent profits which they have made for the 
half-year ended September 30th last. The takings from April lst 
to September 30th were £35,341, as against £12,944 for the 
corresponding period of 1900. This gives an increase of £22,397. 
After paying sinking fund and interest, there remains a profit of 
close upon £10,000. It may be stated that several extensions have 
been completed since last year with which the half-vear was 
contrasted. i 


Surrey.—The County Council has received preliminary 
notices from the D.E.T. Company and the British Westinghouse 
E. and M. Company of intentions to promote electrical light rail- 


. ways affecting the county. The Highways Committee have had 


interviews with representatives cf the applicants, but no plans have 
yet been deposited, 
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Staines and Egham.—The Light Railway Commis- 
sioners have intimated to the Surrey County Council that it will 
be desirable to prescribe a period of 42 years for the compulsory 
purchase of the Staines and Egham light railway, or 25 years for 
purchase at fair market value," having regard to the prospect of 
the traffic not promising to be unusually remunerative for some 
years to come. 


Torquay.—Mr. J. G. W. Aldridge has offered on behalf 


of a company to start a system of electric traction without rails, 
with two omnibuses, taking supply from the Council's works, on the 


understanding that the Council takes it over if satisfactory. 


Trolley Lines and Steam Railways.—Five years ago 
it was said the increase in street railway mileage in Massachusetts 
and Connecticut would soon have a disastrous effect upon the 
passenger earnings of the New York, New Haven and Hartford 
R. R., whose lines were being paralleled in every direction. To 
those who made the prophecy then, the recent annual report of the 
N. Y., N. H. & H. property is somewhat of a surprise, for, according 
to the Street Railway Review, despite an increase of over 50 per cent. 
in street railway mileage in the same territory, the steam road shows 
gross passenger earnings for the past financial year of 819,764,755, 
as against 84, 225,698, five years previously. Much of the opposition 
to new electric roads on the part of the steam railroad companies, 18 
wholly unjustifiable, and in a majority of cases i8 ill-advised. The 
electric railway does for local sections just what the steam roads 
years ago did for west and middle western parts of the United 
States. The trolley builds up territory, attracts population, and 
increases trade manifold, and among the chief beneficiaries of 
this greater prosperity arethe steam roads themselves. 


Wimbledon.—The B.E.T. Company suggest applying 
to the U.D.C. for energy to work their proposed tramways in the 


. district. 


Wrexham.— Preliminary arrangements for the laying of 
the whole of the track for electric tramways in Wrexham and from 
Wrexham to Johnstown, near Ross, have been completed by the 
Wrexham and District Tramways, Limited. Contracts will be placed 
shortly, and the work will be commenced in January. It is expected 
that tne electrical energy will be supplied by the Corporation. 


TELEGRAPH AND TELEPHONE NOTES. 


Cape to Cairo Telegraph.— A Times telegram says 
that Mr. Otto Beringer, who has been for a long time in the interior 
exploring and surveying for the Cape to Cairo telegraph line, has 
arrived at Mombasa on his way home. The object of his journcy 
was to ascertain the practicability of an extension of the trans- 
Continental telegraph system. 


Durban.—At a recent meeting of the Town Council a 
definite offer was made of £100,000 for the present Town Hall by 
the Government to use it as a post and telegraph office. 


Manchester Telephiones.—On 13th inst. a special meet- 
ing of the City Council was held to consider the expediency of 
carrying out a municipal telephone scheme in conjunction 
with other local authorities in the arca. By 65 votes to 8 the 
proposition was approved, and a Bill will be promoted appointing a 
Board to carry it through. Salford Council has passed a similar 
resolution, joining with Manchester in the matter. 


Submarine Cables.—According to the eighth edition of 
the list of cables just published by the International Telegraphic 
Bureau of Berne, the Gummi Zeitung says, there exist 1,380 Govern- 
ment-owned cables of a combined length of 39,851 kilometres, and 


370 cables owned by private companies of a total length of 118,286 
kilometres. 


Telegraphic Interruptions and Repairs :— 


CABLE S. INTERRUPTED. REPAIRED, 
Latakia-Cyprus es op ee ee es ee June 20, 1899 ee ee 


Para-Maranham oe ee ee ee ec March 1, 1900 .. ee 
LANDLINES :— : 

“ Via Hanekin " on Persian territory .. Feb. 24, 1900 

Pekin-Kal 355 | 


Maimatchin-Kalgan 2x 55 ea zè = Ju 50 1800 sis I: 
Communication with Baranquilla and Cartagena Dec. 8, 1900 2: 

M towns of Venezuela .. Oct. 81,1900  .. M 
Beyond Ashcroft, B.C. si - A .. Oct. 29, 1901 .. Nov. 14. 


Wireless 'elegraphy.— The first Marconi wireless tele- 
graph station in Canada has been erected on the island of Belle Isle, 


at the entrance to the strait of the same name and leadi 
Gulf of St. Lawrence. and leading to the 


. Wireless Telegraphy in Belgium.—A company has 
jus* been formed in Brussels with a capital of £4,000 to be known 
as la Compagnie de Telegraphie Sans Fil; Mr. G. Marconi and 
Major Flood-Page are among the direc‘ors of the new concern, 


(Continued on page 850.) 


MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 


(IN Sructau REFERENCE TO THE REQUIREMENTS OF Dynamo 
AND MOTOR MANUFACTURERS.) 


By FRED. BATHURST, A. M. I. E. E. 


Ar first sight it appeared no enviable task to undertake a 
review of the very extensive machine tool exhibit at the 
Glasgow Exhibition, which has just closed its doors after 
such a successful run. The City of Glasgow being such an 
important engineering centre in itself, it was only to be 


expected that machine-tool makers prominent in that dis- 


trict, as well as those from other parts of England, would 
take advantage of the business possibilities of the Exhibi- 
tion, and combine to make a very comprehensive display. 

Now tliat every civilised country aims to become more 
and more a manufacturing one, the keenness of competition 
in all manufacturing industries necessitates that every 
machine-shop superintendent should pay the greatest regard 
to any detail affecting a manufactured output. It has 
become a truism that a workman, whether good, bad, or 
indifferent in himself, will do more and better work with 
good tools than with bad ones. Further than this, an 
antiquated tool, although it may still be in working order, 
has, nowadays, in consequence of the keen commercial 
conditions, to be replaced by the new and up-to-date tool. 

It can generally be shown also that any expenditure thus 
involved soon repays itself. Thus a shop superintendent 
desirous of keeping himself in touch with every development, 
must continually compare the possible output of new machine 
tools with that of those he is employing. It was the writer's 
intention to try to make a running comparison between 
the possible output of the tools made by American 
and Continental makers and those produced by English 
tool makers, but from the fact that the respective designs 
have now become so approximately similar, this task has 
to be modified to that of making a general examination 
and selection of the best types exhibited, without regard 
to the nationality of the maker, so much as to the convenience 
and adaptability of the machine to its work. 

The general opinion has been that American makers, in 
their attempt to save in the cost of the machine, have erred on 
the side of lightness, as much, perhaps, a8 English makers, 
looking to complete stability, have produced designs which 
were too massive, and even clumsy. Further, the American 
maker, whose main idea in connection with machine design bas 
been to bring every operation within the scope of a mechanical 
contrivance, is now finding a serious competitor in the 
English manufacturer, who is at last fully alive to the desira- 
bility of saving the machinist in every possible direction. 
To-day, the main point of distinction rests in the fact that 
the tendency amongst American machine tool makers is to 
specialise upon one particnlar make and type of tool, whereas 
the English tool makers seem to favour the idea that their 
shops can turn out every conceivable type of tool that can 
be called for. In the American case, a skilful shop super- 
intendent and chief draughtsman may be kept working solely 
on one type of machine for a series of years, whereas the 
attention of the English manufacturer's employés has to 
be divided amongst many different machines and a great 
variety of tool designs. 

It stands to reason, therefore, that those that have to 
think of improvement on one type only, must incidentally i 
accidentally chop and change between many possible designs, 
80 as to eventually find the most satisfactory solution. This 
tendency on the part of American manufacturers to specialise 
individually in one particular branch, isone that would appear 
commendable to English machine - tool makers, who shou 
no longer tie themselves up so much to our existing 5 
ditions, in the hope of furnishing each customer "i h 
everything he asks for. It may be that the Englis 
manufacturer is able to do as well as any other English i 
petitor in the same lines, but in 80 doing he is not xem H 
competing with an American specialist, who hasalso a pim 
advantage in respect to manufacturing conditions by í : 
able to produce a type of machine wholesale, whero s 
English -maker, dividing his attention, can only pr 
it, as it were, “retail.” 
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The lathe, as the oldest and still the most generally usefal 
machine tool, naturally received the fullest prominence, and 
examples of this, varying from the size and type required 
by watchmakers to those required by the largest ship build- 


Fig. 1.—BuLLARD Borixe AND TunNING ML. (Front View.) 


ing yards and armament works—that is, machines for dealing 
with pieces from the smallest gauge up to 60-in. diameter— 
could be seen on show. Full automatic and semi-automatic 
screwing machines and turret lathes of every type and size, 
up to the recently developed hollow hexagon type, were to be 
seen in overwhelming profusion. Looking broadly at the 
matter, however, these exhibits were nearly al] on such a par 
in respect to design and construction, and are already so well 
known, that it is hardly necessary to discriminate between 
them, and limited space compels us to pass them by without 
particular notice. 


Boring AND TURNING MILLS. 


Turning, then, from a consideration of lathes, an exhibit 
which should have had incidental interest to lathe users was 
the exhibit of the BULLARD MachINE Toon Company, 
of Bridgeport, Conn., U.S.A., who are represented in 


Fic. 2.—BULLA RD Borinc MILL. (Back ViEw.) 


England by Messrs, Ludwig Lowe & Co., of Farringdon Road, 

ondon. Illustrations (figs. 1, 2 and 8) show front and 
back views of the Bullard Company's 37 in. (940 mim.) boring 
and turning mill. This tool is essentially a lathe with a 


horizontal face-plate, and is a design in which it is sought 
to avoid the defects inherent in the horizontal method of 
supporting work in an ordinary lathe. It is obvious that 
the difficulty of setting and securing work for boring or 
turning purposes is largely overcome by the use of a solid 
horizontal table upon which the work can be fastened, for 
it must admittedly be easier to lay the work down than to 
hang it up between centres, and it is a more simple 
matter to secure it in position. The weight of the piece 
also comes bodily on the face-plate rather than on the securing 
centres. In this machine the total weight of the horizontal 
table, or face-plate, and of the work secured thereon is carried 
on a large annular and angular bearing, advantage being 
taken of its upright position to make a more rigid and 
accurate machine, which provides smoother cutting 
qualities, | | DE 

Just as the life and accuracy of an ordinary lathe are 
largely dependent upon its main spindle, so the main point 
in a boring mill is the design of the bearing carrying the 
table. The Bullard mill is unique in respect of its bearing 


, 
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Fic. 3.—Bota Heaps or 62-rN. Mit AT WoRK ON HOLE 
OF SMALL DIAMETER. 


surface and its self-centring tendency, which tends to. 
preserve rather than destroy the alignment of the work 
and holding table. | 

As showa by the illustrations, % tool heads are provided. 
These can both be run to the centre of the table,. 
which position is determined by an absolute centre stop. 
The tool heads can be swivelled to any angle, and are 
accurately graduated so that taper work may be turned or 
the heads adjusted for boring straight holes. The heads have 
positive feed, are gear-driven, and are independent of each 
other. A turret head to carry four tools can be fitted, and a 
universal chuck built in on the face-plate table, The 
screw-cutting feature adds to the universality of this machine 
for general use. With the horizontal face-plate a large 
variety of work can be handled which would prove very 
difficult to do in an ordinary lathe on an arbor between 
centres. 

Simple jigs or fixtures can be designed for securing 
awkwardly shaped castings, and soon pay for their cost if 
there are a sufficient number of pieces to be worked. The 
makers state that cases have frequently come before them in 
which (according to the character of the piece) a saving in 
cost of labour of from 40 to 70 per cent. has been effected 
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over ordinary lathe work. The Bullard Company make a 
speciality of these vertical boring and turning mills, carrying 
a lineof machines in stock which will deal with work from 
30 in. up to 8 ft. in diameter. They claim that larger sizes 
are unnecessary, as the best workshop practice of to-day in 
respect to work more than 8 ft. in diameter, favours the 
practice of allowing the work to stand still and bringing up 
to it small portable tools, rather than conveying heavy or 
clumsy work to correspondingly large tools. 

One of their machines on exhibit, which was set to take 
an extraordinarily heavy cut on a sample iron casting at a 
cutting speed of 90 to 100 ft. per minute, was driven direct 
by an electric motor. A machine of this type, taking pieces 
up to 40 in. diameter, requires a motor of 5 H.P., but the 
makers point out that in this case of separate driving, the cost 
of a'single motor stands high as against the price of the 
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shops, to consider whether for a given sum invested, an 


investment in boring tools for turning pieces of work of 


large diameter is not, for the work that can be done, the 
cheapest equipment per £ of investment. It is true that a 
boring tool is proportionately more costly than a lathe 


capable of turning out work of a given diameter, but the 
output of the boring mill is considerably larger, that is, the 
work per piece costs less for labour if done on a boring mill. 


GEAR CUTTING. 


To electrical machine shops, anticipating that the de- 
velopment of electric street railway work will necessitate 
their turning out street-car motor gears in large quantities, 
and to dynamo makers generally, an improved machine for 
cutting gears must be of interest. The FELLOWES GEAR 
SHAPER COMPANY, of Springfield, Belmont, U.S.A, (repre- 
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Fic. 4.—FELLOWES GEAR CUTTER. 


machine itself, and that a comparatively large motor has to 
be employed in order to give the convenience required in 
respect to flexibility and capacity. They state, therefore, that 
the best method of arranging boring mills is to have a group 
of four or six machines driven from one countershaft, for in 
such a case a 73-H.P. motor would provide sufficient power 
to drive two 30-in., one 42-in., one 60-in., and one 62-in. 
machines, as only half of the number of machines is likely 
to be on full work at one time. 

l'hese machines are already finding an extensive field in 
electric machine shops for turning and truing up commu- 
tators. The best American shops have found out their 
advantages, but perhaps their extended and extending use is 
vouched for by stating that one well-known German factory 
alone has now 47 boring machines of this type installed. It 
would be well for our English dynamo and motor manufac- 
turers, when contemplating any lathe extension in their 
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(CUTTING OUTSIDE GEAR WHEEL.) 


sented in England by Henry Kelly & Co., of 26, Pall Mall, 
Manchester), exhibit a machine specially designed for gear- 
cutting work, which in design is unique, and deserves fir& 
mention in this class of tools. This machine is illustrated by 
figs. 4 and 5. 

The distinctive feature of the Fellowes gear shaper 1$ 
that it cuts a theoretically correct gear tooth. It is claimed 
also that it will cut more gears than any other machine. 
The quality of the work it turns out is not dependent upon 
the operator, and the gear wheels exhibited as made on the 
machine, run so accurately and noiselessly as to fully support 
the contention that gears cut on the Fellowes machine are 
as superior to milled ones as milled gears are superior to 
cast ones. 

The gear exhibited was on the Jones & LAMSON 
turret lathe, which is provided with a set of seven 
gear wheels. This particular gear provides a slow motion 
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to the lathe spindle for screw cutting, reducing from a 
speed of 450 to 30 r.p.m., and the whole gear runs 
practically without sound. These gear-shaping machines 
are already well-known and patronised in America, mainly, 
at present, by machine tool builders who embody gear wheels 
in their tool construction. This fact testifies to the 
efficiency and accuracy that this improved type of gear-cutter 
offers over the old (? English standard) method of gear- 
wheel making by the usual circular running or milling 
cutters. 

Many engineers have been struck by the fact that Conti- 
nental motor manufacturers sell motors complete in them- 
selves, that is to say, provided with an auxiliary counter- 
shaft which secures the required speed reduction by the 
use of pinion and gear wheels. The fact that the sale of 
this machine on the Continent (in consequence of its 
exhibition at Glasgow) has exceeded the best hopes of its 
makers, tends to prove that these users of gear wheels 
have found a remedy for a “ long felt want.” 

In the cutter of the ordinary circular or milling type of gear- 
cutting machine, the errors of hard- 
ening the tool are transmitted to the 
blank being cut, for the reason that 
any one of its teeth warping out of truth 
with the others means that the 
actual tooth space being cut in the 
blank, is larger than is correct. Hence 
the practice in making circular cutters 
is to harden them as carefully as 
possible, and only grind them sharp 
on the front cutting edge of the 
tooth. In the cutter used in the 
Fellowes machine, the tooth curve is 
ground to shape after hardening, this 
being possible because the tool is 
used vertically, and as in a slotting 
machine. By using cutters as in the 
Fellowes machine, only one cutter is 
required per pitch, no matter what 
diameter of wheel is being cut; thus 
the investment in the cost of cutters 
is reduced, only one being required as 
against eight when cutting on the 
Brown & Sharp type of machine. 

The investment in cutter tools is 

said to be reduced nearly 75 per 
cent., whilst the first cost of the 
respective types of machines is about 
equal, 
A Fellowes machine capable of 
cutting gears of 36 in. pitch diameter, 
5-in. face to 3’s diametrical pitch, 
will be found to cost about £230. 
The capacity of this machine covers 
the range of gears required for all 
ordinary motor work. 

It is interesting to note that the horizontal face-plate prin- 
ciple of holding the work is adopted in the design of this 
machine, so that the work spindle, the arbor, and the work 
are drawn together as closely as if they were one piece. 

It should also be remarked that American practice 
in respect to the use of gear cutting differs con- 
siderably from the standard favoured by English machinists, 
The Americans prefer to employ the finer pitches, that is, 
from 4's to 10's diametrical pitch, involving smaller sized 


teeth with a greater number of them intermeshing at the 


same time, on relatively broader faces. 

The errors incidental to gear cutting on the ordinary 
circular milling lines would show up more decidedly in the 
American practice (favouring finer pitches) and the develop- 


ment of the Fellowes machine is said to have come about as 


4 consequence of an attempt to make fine pitched gears that 
should ron together absolutely accurately. 
As regards the quantity of output, the makers of the 


Fellowes machines are said to be willing to guarantee an- 


advance of 10 to 40 per cent. over the output effected by 
the existing methods of gear production. A gear cutting 
machine built upon this “slotter” principle is equally well 
adapted for cutting internal gears, so that both internal and 
external gears can be produced from the same machine. Mr. 


E. R. Fellowes, the designer of this machine, gained the 
John Scoffield medal in 1899, from the Franklin Institute 
(of the city of Philadelphia) for the invention. 

As an indication that motor manufacturers in England 
have found it advantageous to inquire in more detail into 
the capacity of this type of machine, it may be mentioned 
that a well-known motor manufacturer in Great Britain has 
already found it possible in many cases to change raw hide 
pinions (cut on the old lines) for steel ones which were cut on 
the Fellowes machine, and has thereby secured a saving in cost, 
with a considerably stronger and even smoother running gear. 


(To be continued.) 


NEW STANDARD THREE-CYLINDER 
COMPOUND ENGINE. 


THE engine represented in the illustration on p. 848 is of the 
three-cylinder compound double-acting type, specially de- 


Fig. 5.—FELLOWwES GEAR CUTTER. (CUTTING INSIDE GEAR WHEEL.) 


signed for high speeds, uniform turning moment, and effi- 
ciency under varying conditions of load. This type of com- 
pound enginehas been designed in the firstinstancefor electric 
light, power, and traction work, but it is equally useful for 
general purposes where high speed direct driving is essential. 

The engines are being made in various sizes, according to 
the requirements. In this instance the size of the high 
pressure cylinder is 11 in. diameter, and each of the low pressure 
cylinders 15 in. diameter, the stroke being 9 in. throughout. 
It is designed for a speed of 450 revolutions per minute, and 
to develop 320 I. H. P. with a steam pressure of 150 lbs, per 
sq. in. at the stop valve. 

The crankshaft is forged from a solid bloom of Siemens- 
Martin steel, and the eccentrics are solid with the shaft. 
The angular distance between the cranks is 120°. The 
material of which the crankshaft is made is steel, having a 
tensile strength of 28 to 32 tons per sq. in., and with a 
minimum elongation of 30 per cent. on a 2.in. length, the 
length of the measured test portion being 3°5 diameters, 
There is considerable advantage in having the crankshaft 
and eccentrics solid at these high speeds, as the number of 
independent moving parts is thus reduced to a minimum. 

In order that the high speed may be maintained for a con- 
siderable time, the engine is fitted with a system of forced lubri- 
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cation after the well-known manner adopted by this company, a 
small pump of simple and efficient design and driven direct 
from the engine being placed inside the bedplate for this 


ur pose. i 

The cylinders are made of a special mixture of close- 
grained, hard and tough cast-iron, the tests showing a tensile 
strength of 12 to 15 tons per sq. 1n. 

The valves are of the solid piston type, and take steam on 
the inside edges, thereby diminishing the pressure on the 
glands as compared with valves taking steam on the outer 
edges. i . 
The governor is of the centrifugal kind with controlling 
springs fixed direct on the end of the crankshaft, and revolv- 
ing with it. It is connected by means of an arrangement of 
levers to the throttle valve, which is immediately above it, 
and isso arranged that the speed of the engine can be varied 
by the attendant within 5 per cent. above and below normal 
speed while the engine is running, if it be desired. 

The length of the engine bed is 94 in., width 54 in., and 
height from the lower edge of the baseplate to the top of 
cylinder covers 86 in., while the rated output is 320 I.H.P. 
The small space occupied by this class of engine for the 
power given out is thus very noticeable, and as will be seen 
from the tests, particulars of which are given below, there is 
no sacrifice of the efficiency of the engine, while the steam 


segments, and is of sufficient depth to allow of at least 1 in. 
of wear before requiring renewal. The segments are 
insulated from one another and from the bush by mica, and 
are firmly held together round the bush by screw pressure. 
The outer bearing of the dynamo is of cast-iron, fitted with 
removable cap and cast-iron bush lined with white metal, 
the bush being of a spherical shape, so as to readily align 
itself with the shaft, and the bearing is made self-oiling by 
means of oil rings, the oil being carried in a reservoir in the 
base of the pedestal, from which it may be drawn by a 
cock. 

On a trial made at the Queen’s Engineering Works on 
November 2nd, 1901, lasting for six hours, the mean steam 
consumption for this period was 16˙4 lbs. per LH.P. per 
hour. 'The mean steam pressure at the stop valve was 
150 Ibs. per sq. in., and the mean speed 451°3 revolutions 
per minute. 


NEW STANDARD THREE-CYLINDEBR ALLEN ENGINE AND CROMPTON DYNAMO. 


consumption compares favourably with, and. is, in fact, better 
than many first-class two-cylinder compound engines of the 
same power. The engine is fitted with a governor acting 
direct on the throttle valve, with the view to reducing the 
variation in speed to a minimum in the event of the whole or 
any portion of the load being suddenly thrown on or off, the 
stop valve remaining full open under all conditions. 

This engine is one of many already completed, or in course 
of completion, in the works of Messrs. W. H. Allen, Son and 
Co., Limited, Bedford, and is shown coupled direct to a 
Crompton multipolar direct-current generator, of the nominal 
output of 460 volts, 435 amperes at 450 revolutions per 
minute, shunt wound. The magnets, of which there are 
eight, are made of the best cast-steel. The yoke ring is made 
in halves, accurately faced at the joints, and rigidly bolted 
together. The connections between the shunt coilsare made by 
short cables attached to suitable eyes. The armature is of the 
drum type with slotted core, which is efficiently ventilated. 
The armature winding consists of a number of conductors 
of high conductivity copper, carefully insulated and 
varnished, and connected to the commutator by means of 
separate copper lugs. The end connections are made by 
bending the conductors to shape on a special block before 
securing on the armature core, the coils being in this 
way made interchangeable and easily renewable. The com- 
mutator of the machine is built up of hard drawn copper 


The-steam consumption was measured by the water re- 
ceived from the air pump of the surface condensing plant 
installed for testing purposes in the works, direct into two 
tanks, which have been carefully calibrated, enabling the 
exact weight of water used to be found without trouble, and 
with great accuracy. | ! 

The surface condensing plant referred to consists of a 
surface condenser, steam-driven twin Edwards air pump, 
and motor-driven pump for the circulating water, which 18 
drawn from and discharged into a cooling pond 200 yards 
away. The motor of the latter is of the continuous current 
type, and receives its supply from the works ned 
The whole of this plant, made by the company, was insta : 
expressly for testing purposes; the condensed steam Ps 
received from the Edwards air pumps into two speci® s 
made measuring tanks, which can be filled and empti à 
alternately, a three-way cock enabling the water to be m 
instantly into either tank at the will of the e 
T'hese tanks were carefully calibrated at 100° F. by ond 
weighing, and the vertical gauges outside engraved 1 
ingly. The process of weighing was again 1 d d 
the gauges were made and fixed, and the quantities : ec : 
The temperature of the water in the tank is taken during - 
test, the mean value found, and volume and weight T 
tions are made for the difference between this temperà is 
and that of calibration. This correction, however, 
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generally very small. We here give data connected with 
the trial, which represent mean results during the six hours’ 


run :— 
TRIAL RESULTS, 11 IN. AND 15 IN. AND 15 In. X 9 IN. ENGINE. 


Main steam pressure. 150 lbs. per sq. in. at stop valve. 
T . 451:3 


Mean r.p.m. 

Mean I.H.P. 308:8 
Mean E H.. .. 261˙5 
Total water per hour ... 5,074 lbs. 


Lbs. of water per r.H.P. per hour, 164. 
; ; E.H.P. 4. 
Mean vacuum during test at engine exhaust, 24 in. mercury. 


The indicator cards shown in fig. 1 are samples of what 


Fig. 1.—INDICATOR CauD8 FROM ALLEN ENGINE. 


were taken during the test. This set was used in the con- 
straction of the combined diagram, fig. 2, which will explain 
itself. 


, i 
DRY SAT. STEAM 
CURVE FOR H.P. CYLINDER 


; ADIABATIC CURVE P. v. c 


COMBINED ORY SAT. STEAM 
CURVE FOR L.P. CYLINDERS 


N.P. CAA 
L.P, CLEARANCES 
VOL. FOR H.P. CYL 


Fic. 2.—COMBINED INDICATOR DIAGRAMS. 


VOL OF LP. CYLINDERS (2) 


The three indicator diagrams, HP, LP,, LP,, refer to the 
high pressure cylinder, low pressure cylinder No. 1, and low 
pressure cylinder No. 2 respectively, the order in which the 
cranks lead and follow being that given. Non-steam- 
Jacketed cylinders have been adopted, and the cylinders are 

lagged with asbestos only. As will be seen from the com- 
- bined diagram, the expansion follows very Closely the adia- 
batic curve. a 

Fig. 3 gives a number of curves deduced from the actual 
trial made,.giving the efficiencies and steam consumptions 
throughout. ; | | : 

With reference to the governor, we give a series of results 


showing the behaviour'of the engine during the removal of 
full, 3, 4, and ] load. 


GOVERNOR TRIALS (Stop Valve full open). 


Revolutions per mínute. 


Variation of load. Mean speed Max. and min. speed peed 
before reached after removing 
throwing of load and before settling. 
Max. | Min 
Full to no load ... 448 475 — 453 
i » n 448 472 | dx 461 
4 " 5 448 470 | — 464 
4 » is 453 473 463 460 
| 


In the case of the full-load test, the mean speed at the 
moment before breaking the circuit was 448 revolutions per 
minute; on throwing off the whole load, amounting to 
261˙5 E.H.P., the speed rose steadily to 475 revolutions per 


TOTAL LES. OF WATER PER HOUR'- 


TI 


8.H.9. -: OF FULL LOAD, 
4. . 2 o FULL LOAD, 


Fia. 3.—Erricrmency DIAGRAM. 


minute, and then settled at 458 revolutions per minute, the 
duration of time from throwing off the load to settling being 
about 5 seconds. It will thus be seen that the maximum 
variation was 5j per cent., while the settling speed only 
shows a rise of 1 per cent. above the mean speed. 

For the three-quarter load test the mean speed at the 
moment prior to the removal of the load was 448 revolutions 
per minute, which, on breaking the circuit, rose to 472, and 
settled at 461 revolutions per minute, the time occupied 
being about 4 seconds. 

For the half-load test the mean speed of the engine was 
448 revolutions per minute prior to the removal of the load, 
which rose to 470 on breaking the circuit, and settled at 


464, the time being about 4 seconds, 


For the quarter-load test the mean speed immediately 
before removing the load was 458 revolutions per minute, 
rose to 473 revolutions per minute on breaking circuit, fell 
to 463 revolutions per minute, and settled at 460 revolutions 
per minute, the time occupied being rather less than for 
half-load. N 


Pr € ——— M EE 
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Royal Society’s Medals.—The Times says that the 
Royal Society’s Medals have this year been adjudicated by the 
president and council as follows:—The Copley Medal to Prof. J. 
Willard Gibbs, For.Mem.R.8., for his contributions to mathematical 
physics ; a Royal Medal to Prof. William Edward Ayrton, F.R.S. 
for his contributions to electrical science ; the Davy Medal to Prof. 
George Downing Liveing, F.R.S., for his contributions to spectro- 
scopy; and the Sylvester Medal to Prof. Henri Poincaré, 
For.Mem.R.S., for his many and important contributions to mathe- 
matical eciénce. The medals will, as usuhl, be presented at the 
anniversary meeting on St. Andrew's Day (November 30th). 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 844.) 
M. Millerand and French Postal Employés.— Our 


correspondent at Paris, writing under date November 7th, 1901, 
says:— Last night in the great hall of the Hôtel des Sociétés 
Savantes Rue Danton, M. Millerand presided over a banquet in 
celebration of the first anniversary of the Association Géutrale des 
Agents des Postes et Télégraphes de France. About 600 persons 
were present, and the Minister was supported at the top table by 
Renateur Strauss, M. Mougeot, M. Lavy, Chef de Cabinet, Mr. C. H. 
Garland, of the London Branch Postal Telegraph Clerks' Association, 
and the officers of the French Association. The banquet was of an 
excellent quality, and an agreeable selection of music was supplied 
by the Javel Municipal band. M. Leon Mougeot, the Under 
Secretary of State for Posts and Telegraphs, proposed the first toast 
of the health of the President of the Republic, dwelling chiefly on 
tbe símple dignity of M. Loubet, and his leaning towards democratic 


legislation. M. Portet, the president of the Association, reported 


that there were now, after one year's existence, over 8,000 members, 
and as the adhesions were coming in rapidly, he felt sure that their 
numbers would exceed 10,000 ere the close of the year. He referred 
in glowing terms to the help and inspiration given to them by M. 
Millerand and M. Mougeot. He then introduced the English 
delegate, who was rapturously received, the demonstration showing 
no sign of the reported ill-feeling against England. Senateur Strauss 
made a witty complimentary speech, and then M. Millerand spoke. 
He was pleased to be with the Association, and to feel that he was 
god-parent to it. He believed that the efficiency of his department 
depended largely on the good relations existing between the admini- 
stration, and its subordinate officials. He believed it was well to 
remember that there was another, and a higher relation than that 
between chief and subordinate, and that relation was of man to man, 
citizen to citizen, men with the same common interest in the progress 
of the same fatherland, fellow workers inthe same noble work of demo- 
eratic development. By the cultivation of this feeling, contentment 
and efliciency were assured. He also belicved in absolute frankness 
on both bands. If legitimate grievances came before him and he 
found them just, he would say so, even if financial or other reasons 
prevented their remedy. At least he would not conceal his opinton 
of them even if he could not remedy them. He desired his staff to 
know him and knowing him to trust him. He had been able to 
secure during the past three years more credits for his Department 
than had been grahted for the previous five years, and although he 
could not promise a continuation of this rate of progrese, yet he 
hoped it would continue. He wished to refer to a demand which 
had been made that the employés should be represented on the 
Disciplinary Council. He believ:d the present Council was just 
and impartial, but something more was necessary. It was necessary 
that its composition should give all reasonable guarantees of justice 
and impartiality, and thus gain the trust and confidence of the 
employés. With that end in view he was going to introduce 
reforms which would give each class of employés a representative 
on the Council. Thus each employé, however humble, would feel 
that there was a man of his own class among his judges, a man 
sympathising with him who could at need be his defender. He 
drank to the great Postal and Telegraphic family. 'The speech was 
received with an ovation, the disciplinary announcement encbaining 
close attention. The English delegate spoke briefly on the inter- 
national aspect of the work of State employés and the need of close 
union between the workers of the different countries. A number of 
letters and telegrams, including a lengthy one from the English 
Association, were read by M. Marty, the general se-retary. The 
proceedings then terminated. M. Millerand’s announcement has 
created profoand satisfaction among the employés and considerable 
discussion among the chiefs. It is regarded as a great advance on 
the autocratic methods adopted by the administration prior to 
M. Millerand taking office.” 


————M 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—Novemoer 26th. Overhead line work, 
cables, bonding, &c., for Corporation tramways. See Official 
Notices " November 8th. 

Bermondsey.— December 3rd. Arc lamp carbons, india- 
rubber cables and jointing materials, &c., for the electricity and 
destructor works. See" Official Notices " November 15th. 

Boulder City.—November 23rd. The Council invites 
tenders from manufacturers for the construction of a tramway 
system, plans and specifications of which are to be seen at the office 
of the Agent-General, London. See ‘ Official Notices September 
20th. 

Brighton.—November 95th. Meters for one year for 
the Council. See “ Official Notices November 8th. 

Burnley.— December 12th. Electric lighting plant, 
hattery, switchboard, wiring and mains, steam pumps, piping, Åt., 
for the electric lighting of the Union Workhouse. See Official 
Notices " to-day. l 


Cleckheaton, — Lancashire boilers, cconomiser, con- 


denser, pumps, pipes, and water tank for the electricity works. 
See “ Official Notices " November 15th. 


Coventry,—November 27th. Triple-expansion low speed 
engine, 400-xw. alternator and exciter for the electricity works. 
See Official Notices November 8th. 


hewsbury. December 2nd. Two 100-kw. dynamos for 
the electricity works. See Official Notices to-day. 


Dublin. November 25th. The D. U. Tramways Co. 
wants tenders for stores, including car fittings, electrical supplies 
&c. See “Official Notices” November Ist. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-Kw. alternator and engine. 
London agents, Messrs. Dyer & Dyer, Aldermanbury, E.C. 


France.—December 16th. Estimates will be opened at 
the Hotel de Ville, Surienes, France, on 16th prox., for the supply 
of three electric units and pumps, for the purpose of raising water 
in the departmental drainage station ; and at the Hotel de Ville, 
Courbevoie, France, on same date, supply of two electric groups and 
pumps for same purpose. Information in each. case from the 
municipality. 


G.E. Railway.—November 22nd. The directors want 


tenders for stores as per details given in our “ Offcial Notices 
November 8th. 


Hudderstield.—December 9th. Engine, 750-KW. gene- 
rator, boosters, boiler, piping, stoker and conveyer, economiser, 
switchboard, line equipment, cables and conduits, car bodies, trucks 
and equipments for the Corporation traction scheme. See “Offcial 
Notices to-day. 


Hull.—November 28th. Six rotary transformers for 
continuous current transformation, 2,000 volts to 200 volts, 90 xw. 
each. See "Official Notices“ November 1st. 


Islington,—Noveniber 26th. Are lamps, columug, aud 
cables for the Council. See “ Official Notices " November 1st. 


Kirkcaldy.—November 30th. Rolling stock and elec- 
trical equipments for the Corporation. See Official Notices 
November 15th. 


Lancaster.—November 27th. Rails, fishplates, bonds, 
bonding, overhead equipment, feeder cables, pilot wires, tramcars, 
., for the Corporation tramways. Bee “ Official Notices 
November 8th. 


Lightburn.—November 27th. The J oint Hospital Com- 
mittee, Shettleston, wants tenders for altering and adding to the 
electric and power plant at the hospital. Mr. Archibald Leitch, 
consulting engineer, 40, St. Enoch;s Square, Glasgow. 


London.—December 12th. Electric wiring, &c., of 
Bishopsgate, Brompton and Manchester Square fire brigade stations 
for the L.C.C. See “ Official Notices " to-day. 


Maidenhead.—December 13th. Steam piping, trans- 
formers, motor-gerierators, battery, switchboard, arc lamps, cable 
work, and crane for blectric lighting works. See "Official Notices " 
to-day. E : ; 


Manchester. November 23rd. The Corporation is 
inviting tenders for the erection of electricity sub-stations at 
Levenshulme, Hyde Road (Denton) and Heaton Norris. 


Manchester.—December 4th. 12 water-tube boilers and 
superheaters, economisers, and feed pumps for the electricity depart- 
ment. See Official Notices November 15th. 


Manchester.—November 26th. Steam and other piping, 
pumps, feed-heater, &c, also coal measuring gear, shoots, &c., for 
the Stuart Street generating station for the Electricity Committee. 


Middleton.—November 28th. The Corporation wants 
tenders for a wiring installation at its electricity works. It is 
also prepared to receive from wiring contractors full particulars 
and conditions under which they will be prepared to undertake the 


free wiring of consumers’ premises in the borough. 


Nantwieh.—January 6th. Water-tube and Lancasbire 
boilers, c.c. steam dynamos, pumps and piping, switchboard, maine, 
poste, battery, meters, crane and dust destructor for the U.D.C. 
See Official Notices to-day. 

Plymouth.—November 23rd. 
plates, &c., for Corporation, tramways. 
engineer. 


Pontypridd.— December 14th. Water-tube boilers, 
stokers, economisers, steam engines, dynamos, balancer, switchboard, 
workshop, crane and arc lamps, for electric power station. See 
„Official Notices today. 


Poplar.— November 28th. Electric light installation 
for two public baths and washhouses for the Borough Council. See 
« Official Notices November 15th. 


Poplar.—November 27th. A year's supply of continuous 
current electricity meters. See Official Notices " November 15th. 


300 tons of rails, fish- 
Mr. James Paton, borough 
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Sheffield.— November 25th. The Tramways Committee 
is wanting 400 steel-tired tramcar wheels. Mr. A. L. C. Fell, 
general manager, Tramway Department, Town Hall. 

Southampton.— December 14th. Electrical equipment 
of printing and other machines in the Ordnance Survey Office, 
Southampton. See “ Official Notices " to-day. 

South Lancashire.—November 25th. Overhead elec- 
trical equipment of lines for the S. L. E. T. and Power Company. 
See “ Official Notices " October 25th. 

Spain. — December Ist. Tenders to the Spanish 
Ministry of Posts and Telegraphs in Madrid for the supply of 


11 tons of galvanised iron wire 4 mm. in diameter, 
from, and tenders to, La Direccion General de Correos y Telegrafos, 


Madrid. 


CLOSED. 


Leeds.—The Council has accepted the following tenders 
for plant for the extension of the electricity works:—The New 
Conveyor Company, Limited, for coal elevating and conveying 
apparatus, at a cost of £3,743; J. Booth & Bros., Limited, for an 
overhead travelling crane, costing £900. 

London.—The Stepney B.C. has contracted with the 
New Century Arc Lamp Company for 50 arc lamps for public 
lighting for £1,877. 


London.—The following tenders have been received by 
the London County Council for the wiring and fittings required 
for the fire brigade stations mentioned :— 


West HAMPSTEAD STATION, 


Eliis, Pollen & Co. (accepted) ie we . £11110 0 
H. E. Gill is m ee ds vs i .. 126 5 0 
Handley & Shanks .. " i as T .. 14517 8 
National Electric Wiring Company .. ae .. 14615 0 
Electrical and General Engineering Company . 156 0 0 
Nunn, Watts & Co. .. i n "E i .. 159 0 0 
G. Weston & Co. "x zs s ee vs .. 165 8 0 
A. W. Penrose & Co, ee se ve se ee 170 0 0 
G. Hignett & Co. v ¿ e ae i .. 17015 6 
Troup, Curtis & Co. .. : i s T .. 17110 6 
D. Firth & Son ee es ae ee es Pay 185 0 0 
T. Clarke - P s se 55 s .. 190 0 0 
F. A. Glover & Co. he só 2x kis .. 220 0 0 
E. Wight 2 ag a s ia wa .. 25010 0 
Barlow Brothers & Co. vs we - . 243 0 0 
Tamplin & Makovski ae is sa Ša .. 277 0 0 
East GREENWICH STATION, 

Ellis, Pollen & Co. (accepted) .. £102 11 0 
National Electric Wiring Company . 10610 0 

130 12 11 


Handley & Shanks . 


Electrical and General Engineering Company .. 146 0 0 
Nunn, Watts & Co. .. die is zs si . 150 0 0 
Troup, Curtis & Co. .. a z> RE Sa . 152 2 8 
G. Weston & Co. x is $e ke ua .. 154 4 0 
A. W. Penrose & Co. "T vs S si .. 155 0 0 
G. Hignett & Co. ee ee xs E - .. 165 0 0 
D. Firth & Son sis 80 T EN . 167 0 0 
T. Clarke s Te is s ex n . 1.89 0 0 
W.Simmons .. x avg "m e ee . 190 0 0 
F. A. Glover & Co 3 ex we aie .. 208 0 0 
Barlow Brothers & Co. x vs E ux . 237 0 0 

ee ae ee ees 253 0 0 


Tamplin & Makovski 
HomeERTON SuB-STATION, 


Ellis, Pollen & Co. (accepted) . £78 17 0 
National Electric Wiring Company 95 15 0 
W. Simmons .. m "s 2 106 0 0 
Handley & Shanks .. ia oe 107 0 0 
Nunn, Watts & Co. .. Si ae ss s 108 0 0 
Electrical and General Engineering Company 111 0 0 
Troup, Curtis & Co. .. we i5 e sx 111 9 6 
G. Weston & Co. se z: M 117 8 0 
A. W. Penrose & Co. ee x 119 0 0 
G.Hignett& Co. ..  .. oe «+ 119 18 0 
D. Firth & Son we Mt $e vs sis .. 12 0 0 
T. Clarke - 2x $4 T A aes .. 140 0 0 
F. A. Glover & Co. E - vs Sg .. 148 0 0 
E. Wight ee es as ee ee ee oe 170 0 0 
Barlow Brothers & Co. ER ie a z .. 190 0 0 
Tamplin & Makovski T Pp es i .. 218 0 0 


PERRY VALE STATION. 
Wiring and Wiring 


: fittings. only. 
Ellis, Pollen & Co. .. ..  .. (accepted *) *£118 0 0 £89 0 0 
National Electric Wiring Company .. E - 129 6 0 101 5 0 
Handley & Shanks .. s. 149 16 6 126 6 6 
Electrical and General Engineering Company 165 00 139 0 0 
G.Hignett& Oo. 2 168 12 0 142 12 0 
G. Weston & Co. ..  .. . . . 160912 6 136 0 0 
Nunn, Watts & Co. 9 2 fe ae i vs 170 0 0.138 0 0 
Troup, Curtis & Co. e .. 075 0. .J. 21719 3; 14819 0 
A. W. Penrose & Co. MGR ARRA x .. . . 175 00 02300 
D. Firth & Son e... e o  .. 181 10 0 15810 0 
T. Clarke .. .. .. . . 206 10 0 16510 0 
F. A. Glover & Co. .. ee 05 e o. 226 0 0 175 0 0 
Barlow Brothers & (o. 253 0 0 214 0 0 
Tamplin & Makovski TS: . 987 0 0 29 0 0 


London.—The London County Council has accepted the 
tenders of the following firms for the supply of stores during 
1902:—Engineers' goods and electrical stores—Mosers, Limited, 
J. Dickson, J. Gibb & Co., Pyke & Palmer, Lloyd & Lloyd, 
Edison & Swan Co., Dorman & Smith, and Heaton & Smith. India- 
rubber goods—The Dermatine Company, the Rubber Company of 
Scotland, the St. Helens Cable Company, and J. G. Ingram & Sons. 


Willesden.—The D.C. has accepted the following tenders 
for the erection of electricity works:—Main buildings, Messrs. 
Patterson & Son, £29,933; chimney shaft, Messrs. J. E. Johnson 
and Son, £5,364; sub-station, Messrs. Braid, Pater & Co., £11,300. 


Particulars 


Wolverhampton,—The British Electric Traction Com- 
panny has accepted the tender of Mr. Herbert Holloway, contractor, 
Wolverhampton, for the construction of the new electric tramline 
from the Wolverhampton borough boundary to Willenhall, and the 
section from Willenhall to Bilston, and also the sections from the 
Wolverhampton borough boundary to Bilston, Moxley and Bradley. 
The contract amounts to between £75,000 and £80,000. 


Taunton.—The T. C. has sealed contracts for the 
authorised extensions with the British Thomson-Houston Company, 
Messrs. Babcock & Wilcox, and Messrs. Slatter & Co. 

Sheffield.—The City Council has accepted the tender of 


the Stirling Boiler Company, for four boilers and accessories, at 
£15,832, and that of Messrs. C. A. Parsons & Co., for two 150-kw. 


turbo-alternators and steam pipes, for £28,282. 


FORTHCOMING EVENTS. 


Friday, November 22nd.—At 5 p.m. Physical Society of London. 
Special general meeting will be held at the rooms of 
the Chemical Society, Burlington House. 

Tuesday, November 26th.—At 8 p.m. Institution of Civil Engi- 
neers. Ordinary meeting. Paper to be submitted for 
discussion: — Train Resistance, by John A. F. 
Aspinall, M.IC.E. 

Thursday, November 28th.—Institution of Electrical Engineers 
(Birmingham Section) Address by the chairman, 
Principal Lodge, F. R. S. 

At 8 p.m. Institution of Electrical Engineers. A Per- 
meameter for Testing the Magnetic Qualities of 
Materials in Bulk," by C. V. Drysdale, D. Sc., asso- 
ciate. The Physical Properties of certain Aluminium 
Alloys, and Some Notes on Aluminium Conductors,” 
by Prof. E. Wilson, member, 


NOTES. 


Electrical Contractors’ Association.—A meeting of 
electrical contractors under the auspices of the London Electric 
Contractors’ Association, will be held at Anderton's Hotel, Fleet 
Street, on Wednesday, November 27th, at 8 o'clock prompt. Im- 
portant questions of trade interest will be discussed, and repre- 
sentatives of all electrical contracting firms are particularly requested 

$ 


to attend. : 
Society of Arts.—The arrangements for the session 


1901—2 includes the following:— ` 
Wednesday, December 11th, Prof. Ernest Wilson, M. Inst. E. E., on 


Aluminium.“ 
Wednesday, December 18th, 8 p. m., Prof. George Forbes, F. R. S., 


on “ Range Finders.” 
On Wednesday, 20th inst., Sir W. H. Preece delivered his opening 


address for the session. 


The Automobile Club.—The anniversary dinner of this 
club to commemorate the completion of the fifth year since the 
Light Locomotives on Highways-Act of 1896 came into operation, 
was held on 14th inst. at the Hotel Metropole. 

The Club made a tour on Saturday from London to Southsea, 
a distance of 95 miles, to celebrate the event. Over 200 
automobilists had entered for the trip, and upwards of 
140 cars assembled. There were two  electrically-propelled 
vehicles. The majority of the cars were fitted with petroleum 
spirit motive power, and a few used steam. The motors ranged 


from 3 to 20 H. p. 


Great Electric Power Installations in Italy.— 
Perhaps the largest electric power station in Europe—certainly the 
largest in Italy, is that at Vizzola-Ticino, in Lombardy, which, com- 
menced in 1897, already develops 19,000 1 P., and is expected later 
to give 24,000. The power is derived from the Tessin river, between 
the Lake Maggiore and the River Po. Some 55 cubic metres of 
water per second are taken from the forebay of the Villoresi canal 
into a parallel canal, which conducts it to a point below the village 
of Vizzola, where it is returned to the Tessin river, 28 metres 
below. The level of the forebay is 165 m. above the sea. The canal 
has a slope of 15 cm. per kilometre, or, say, 9 in. per mile for a 
distance of 6 kilometres. The power canal then crosses the valley 
by an aqueduct 200 metres long, and delivers about 53 cubic metres 
per second to the turbines, some little water being abstracted en 
route for navigation purposes. "There are 12 separate penstocks and 
12 tail races, and a waste weir 90 metres long. The unique feature 
is the great aqueduct, a monolith of concrete, 1,000 ft. long, which 
was rendered waterproof by & sort of imbedded damp course of 
three layers of tarrcd felt. This, it is said, by M. Enrico Bignanai, 
from whose article in the Engineering Magazine we gather this 
information, effectually prevents any effects of cracks or infiltra- 
tion. The magnitude of the whole power installation may be 
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judged by its extent in excavation of over 1,100,000 metres cube, 
its 90,000 metres cube of masonry, 50,000 square metres of lining, 
and its 650,000 days’ work of one man. A movable dam regulates 
the level of Lake Maggiore to give a yield al low water of 65 
cubic metres per second. 'lhere are at present 10 power units 
installed, each consisting of a 2,000-H.P. turbine, direct coupled to 
& three-phase generator. The generated pressure is 11,000 volta. 
Two smaller direct-current units serve for excitation and accessory 
services. They are of 220 H.. The total present turbine power is 
thus 20,440 H.P. Seven of the turbines were made by Riva Mon- 
neret & Co., of Milan, and two by J. M. Vaith, of Hildenheim. 
They all have horizontal shafts and two wheels combined, and 
are of the inward flow type. They discharge by draught tubes, 
and work under a head of 24 to 28 metres. Their spced is 
187 per minute. The dynamos were all built by the 
E. A. G., of Nürnberg. They have stationary armatures and re- 
volving fields excited by a single coil. Their capacity is 1,650 KW. 
at 11.000 volts and 50 ~ per second; the exciters are ordinary 
machines of 145 xw. at 110 volts. The switchboard apparatus is 
placed in two rooms, one above the other, the dynamo board being 
on the lower floor and the distribution board above, and there is a 
third room for lightning arresters entirely away from the others. 
We are surprised to see from the illustrations that the turbine cases 
and large pipes are left bare, though in the same room as the gene- 
rators. Milan is 40 kilometres from the power station, and is the 
chief city of a manufacturing district in which cotton manufacture 
employs over 10,000 H.P. of steam plant. Hach centre of con- 
sumption bas its own transmission line, and lighting is also on 
geparate circuits. The primary current is transformed down to 
3,600 volts for secondary distribution by means of 200-Kw. trans- 
formers, and customers receive at this pressure, or at 125 volts, after 
a second step down. A few large consumers buy primary current 
at 11,000, and do their own reduction to 500 volts. The price of 
current varies between £10 per year for less that 5 KW., down to a 
minimum of £6 8s. for consumers of over 700 xw. for 12 hours. 
This flat rate is claimed to facilitate the sale of power, and to sim- 
plify installations and reduce costs of operation. Further utilisa- 
tion of the same power is contemplated. This isa fine example of 
a water-power transmission. Though we do not possess water- 
powers in Britain that can compare with those of Lombardy, we 
have waste sources of power that could certainly be brought into 
use at less cost than has been involved in this huge water canal and 
aqueduct, &c. Need we say that we point to the waste gas of blast 
furnaces, which is flowing to waste by thousands of horse-power ; 
while huge power stations, such as that at Ocker Hill, are being 
stuffed full of unnecessary boilers. The power is evidently being 
sold to large consumers at about id. per unit. Indeed, it is less 
than this, for the year is more than double as long in hours as the 
annual charge in pence. The charge is probably about ;%ths of a 
penny per horse-power-hour for users of 700 Kw. for 12 hours; that 
is to say, for users of about the size of astandard Lancashire factory. 
Tue argument that coal is dear in Italy hardly explains the lack of 
similar enterprise at home, where fuel is running to wastc. 


Eleetrical Volunteers Send-Off.— To-morrow, Natur- 
day, evening at 7:30 p.m. a farewell smoking concert will be held in 
the Drill Hall, at Westminster, to give a send-off to the 4th South 
African contingent of E. E. R. E. (Volunteers). 

We are asked to announce that a fifth detachment of about 100 
men is now called for, for active service in South Africa. We hope 
that there will bea ready response. All who wish to join this 
detachment must send in their names by December 5th, at latest, 
to the commanding officer at Regency St., S. W. 


Held Over.— Pressure upon our space compels us to hold 
over reports of several law cases. 


Appointments Vacant.—A demonstrator of electro- 
technology is wanted for Coopers Hill College at £150 (to £200) 
with free quarters. A jointer is wanted for Swansea clectricity 
works at £2; and a book-keeper for Leyton electricity department 


at £120 (to £180); a wireman jointer for Luton; an engineer-in- 
charge for Belfast. 


Shock Fatality.—^hortly after midnight on 19th inst., 
a labourer who was doing some repairs to the main switcliboard in 
the generating station of the Glasgow Corporation Tramways, over- 
balanced, and fell among the high tension bus bar network behind 
the switchboard. He short-circuited the main bars, and before he 
was rescued the flesh on his hands and face were charred to the bone. 
He died in great agony about nine hours afterwards. His name 
was John Stannage, and he was 23 years of age. This is the first 
accident of this nature since the commencement of the system last 
May. The man had been strictly forbidden to go behind the board 


without instructions from the engineer-in-charge. 


Lectures.— The third lecture of the winter session in 
connection with the Nottingham and District Guild of Electricians, 
Engincera, and Mechanies was delivered on Monday evening by 
Mr. L. E. Thorpe, M.LM.E, who dealt with the subject of 
“ Electricity.” , . 

A lecture on “Twenty-five Centuries ef Electrical Discovery 
was delivered at Eltham on Monday last week by Rev. Ph. 
Mulholland, B.A. 


Glasgow Exhibition. — The Exbibition closed on 
Saturday, 9th iust, when the total attendance for the whole 
run of the show numbered 11,497,220. The surplus, it is expected, 
will be over £100,000. From the electrical engiucer's point of view, 
the Exhibition has been a great success, many firms reporting that 


they have secured orders which will cover expenses. For the 
27 complete weeks the Exhibition has been open, the Corporation 
car drawings show an increase in revenue of £82,252, being the 
difference between £327,605 and £245,353, the drawings for the 
corresponding period last year. The Corporation Electricity 
Department also reap a good harvest, as they stand to draw some 
thousands for the supply of current, the Exhibition authorities not 
being in a position to supply all the current required throughout 
the Exhibition. From a popular point of view it has displayed 
the fact that electricity can be applied to do almost anything. 
One result of this display is met with in many large engineering 
establishments, who are or intend adopting electricity as the 
motive power throughout their shops. 


Labour-Saving Tools.—The Chinamen employed in 
80me of the fish-canning factories of British Columbia have developed 
a pronounced aversion to labour-saving machinery. The machine 
that has been guilty of arousing this animosity can do the work of 
a score of Mongolians. This was enough to set the teeth of the 
workers on edge, and as a result, many have migrated to Puget 
Sound. It may bea case of getting out of the frying pan into the 
fire. This, of course, is not good for health, but it isa folly not 
limited to Mongolians. The Caucasian race has often made the 
same acrobatic movement of cooling the feet by putting the head in 
the hot coals. This kind of somersault is not new in industrial 
history. British industrialism has suffered from the same capers, 
and it is not altogether unknown in this country. It is a vain 
attempt, however, to escape the inevitable. Labour-saving 
machinery is not to be stampeded out of any country. It is here to 
stay, and more of it is coming, and no man can well get out of his 
own skiu.— Age of Steel. 


Water-tube Boilers.—Orders have been issued directing 


his Majesty's new sloop, Fantome, to be prepared for experimental 
trials with Niclausse water-tube boilers under the supervision of 
the Parliamentary Boiler Committee. 


Institution of Electrical Engineers (Dublin).—^ 
meeting of the Dublin Section of the Institution was held in the 


Royal College of Science on the 14th inst. The chairman, in the . 


course of his address, said that over £1,306 had been subscribed to 
the Fitzgerald memorial fund, and £700 additional was required to 
found the Research Scholarship which it was proposed to establish. 
Mr. Percy Sheardown read a very interesting paper giving an 
account of the visit of the Institution of Electrical Engineers to 
Germany last June. The chairman (Prof. Barrett) exhibited the 
Nernst lamp to the meeting. 


The Philippine Cable.—A Reuter telegram from New 
york says that the Commercial Pacific Cable Company, lately orga- 
nised there to lay an American Pacific cable between San Francisco 
and the Philippine Islands, has just awarded the contract for the 
manufacture and laying of the first, section, between San Francisco 
and Honolulu, to an English company, who guarantee to complete 
the said section in 10 months. The contract price of this span 
is nearly $3,000,000, and manufacture begins this week. 


Electrical Experts for the U.S. Army.—In an appen- 
dix to General John R. Brooke's report of the Department of the 
East, United States Army, for the last fiscal year, Lieut.-Colonel 
J. P. Story says that the army stands in great need of officers and 
men qualified to operate the mining defences of harbours. Colonel 
Story says that all officers employed on this work should have & 
thorough understanding of both theoretical and practical electricity. 
The Western Electrician says that he thinks that a volunteer reserve 
must be organised and officered by electrical engineers who are 
graduates of technical schools. 


Yorkshire College Engineering Society, Leeds.— 
At the third mecting of the session, held on 11th inst., Prof. Good- 
man in the chair, Mr. H. Ade Clark, Wh.Sc., delivered a paper on 
“Steam.” 


Personal.—We learn that Mr. Edward H. Tyler has 
been appointed chief engineer to the Brush Electrical Engineering 
Company, Limited. 

The vacancy on the staff of the Northampton Institute, caused by 
the retirement of Mr. Jobn Ashford, the Head of the Mechanical 
Engineering and Metal Trades Department, bas been filled by the 
appointment of Mr. Charles E. Larard, A.M.I.C.E., A. M. I. M. E., the 
Head of the Civil and Mechanical Engineering Department of the 
Huddersfield Technical College. 

Mr. D. Robinson, secretary of the Electric Tram Company, of 
Port Elizabeth, has resigned that position. His services to the com- 
pany commenced about 11 years ago in Cape Town. — d 

Mr. H. R. Harper, now on the staff of the Electric Lighting an 
Traction Company, of Australia, has been appointed city electrica 
engineer at Melbourne. : 

Mr. J. G. White is on a trip home to the States trom London. 
He expects to spend a month or two over there. 

Mr. R. J. Wilton, manager of the Southport Corporation Electric 
Tramways, has received the appointment of manager un the depart- 
ment connected with the construction of overhead equipment, to the 
firm of George Hill, electrical equipment manufacturers, Cornbroot, 
Manchester, at asalary of £400 per annum. "e 

On Saturday Mr. W. H. Muckley, the newly appointed super 
intendent of the Lambeth Road works of the Liverpool Corpora: 
tion, was presented with a set of Sheffeld cutlery by the employe 
in the Horwich works of the Lancashire and Yorkshire way, 
where he was recently superintendent. 
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Mr. Philip Dawson has resigned the position of managing 
director of Messrs. Robert W. Blackwell & Co., Limited, and 
severed his connection therewith. Mr. Edgar R. James (late 
secretary) succeeds Mr. Dawson on the board. Mr. W. J. Bailey 
(late assistant secretary) succeeds Mr. James as secretary. 

Mr. Dawson will practice as a consulting engineer at Lennox House, 
Norfolk Street, Strand, W.C. He commenced his electrical career 
as assistant to the late Anthony Reckenzaun, and he is well known 
to our readers as a valuable contributor to the REVIEW He has 
installed some 250,000 H. p. in central stations, has carried out the 
erection of some 1,000 miles of overhead equipment for electric 
traction, and possesses an intimate knowledge of Continental aud 
American practice, and he has long been looked upon as a leading 
authority on traction and power transmission. With such technical 
qualifications and with exceptional linguistic abilities, Mr. Dawson 
should have no difficulty in at once taking a leading place in the 
front rank of English consultants, and we wish him all that he 
could wish himself. 

The Electrical World says that Mr. Charles W. Phipps, a pioneer 
in the Brush electric light industry and for some years connected 
with the General Electric Company, has been sent by that concern 
to England, where he will have & prominent position in the 
management of the new shops at Ragby. Mr. Phipps is English by 
birtb. 

The salaries of the Johannesburg Municipal officials have been 
increased, that of Mr. R. H. Governton, the electrical engineer, 
having been advanced from £37 10s. per month to £54 3s. 4d. per 
month. 

At the Windsor Hotel, Glasgow last week, Mr. Thomas Young, 
engineer and electrician for the Glasgow International Exhibition, 
was presented with an illuminated address and a purse of sovereigns 
by a number of exhibitors and other friends. Mrs. Young was the 
recipient of a diamond bracelet. The presentation was made at a 
dinner at which 80 gentlemen tat down. 

Mr. Frank Hatch, who has been manager of the Dudley, Sedgley, 
and Wolverhampton tramways for seven years, has been appointed 
by the British Electric Traction Company to a similar position in 
the Potteries. Mr. Hatch was on Saturday evening the recipient 
of a pair of very handsome bronze figures, bearing a suitable incrip- 
tion, from the employés of the tramway company, whilst on Sunday 
he was presented by the vicar of the parish, on behalf of the school 
teachers and Bible class, witb a smoker's cabinet and a beautifully 
bound family Bible. Mr. Hatch founded the Bible class a few 
years ago. 

Mr. A. W. Stewart, M. I. E. E., who has for so long been connected 
with the great Clydebank shipbuilding firm, is about to retire. Mr. 
Neilson, his assistant, will be promoted. 


The City and South London Railway.—On Friday 
last, along with a goodly company of newspaper and technical 
pressmen, we went over the new section of railway opened by the 
C. & S.L. Railway between Moorgate Street and fhe Angel 
(Islington). This section is 14 miles long, and brings up the total 
length of the railway to 6} miles. New stations have been opened 
at City Road, Old Street, and Angel. The power station equipmenf, 
with the latest additions to the machinery, was described aud illus- 
trated in this Review for Sept. 7,1900. At the Angel station a sub- 
station bas been equipped. There is also one at London Bridge, 
whose special features we have already shown. These sub-stations 
are supplied from the main generating station at 1,000 volts 
pressure, and the current is reduced to 500 volts before being 
supplied to the line. At each sub-station and at the engine 
house, large storage batteries are erected to steady the load on the 
dynamos, and to supply current to the line in the event of a tem- 
porary interruption in the engine house supply. The battery at the 
Angel is one of the Tudor Accumulator Company's. It is of special 
interest to note that Mr. McMahon adopted the Highfield sys'em of 
boosters for working this. He has had a smaller sized Chloride 
battery put in at Stockwell, also worked on the Highfield system. 
Both the Tudor Company and the Chloride Company were sub- 
contractors to the Electric Construction Company. The station 
lighting and current for working the electric lifts will also be 
supplied from the batteries by independent cables, thus ensuring 
well-lighted stations and power for working the lifts should the 
supply for working the trains be temporarily affected. To cope 
with the increasing traffic more powerful and faster locomotives 
have been built to haul four-coach trains. Ten new four-coach 
trains are now being put into service upon which no expense has 
been spared as regards comfort, easy riding, and good lighting, &c. 
The older carriages are gradually being reconstructed on similar 
lines, and a few of these are already running. The rolling stock 
now consists of 52 locomotives and 124 carriages. Altogether there 
are 38 lifts in use, 12 of which are worked by hydraulic pressure and 
28 by electrical energy. As we have already said in these columns, 
i lift work was carried out by Messrs. Easton & Co., of 
_ Six of the new four- coach trains which are now running on the 
line were made by Messrs. G. F. Milnes & Co., of Birkenhead and 
Hadley, and the other four, by Messrs. The Bristol Wagon and 
Carriage Company, of Bristol. The contractors for the sub-station 
plant were the Electric Construction Company, of Wolverhampton, 
who also supplied and laid the working conductor. The cables, as 
before, from the engine house at Stockwell to Islington were sup- 
plied by Mesers. Callender's, as sub-contractors. 


Faradian Club,—Every Thursday, till further notice, 
the Club dinners will be held at their premises in the St. Ermin's 
Hotel, Westminster, S.W. These dates include the evenings on 
which papers will be read at the Institution of Electrical Engineers. 


London County Council.—At Tuesday's meeting Mr. 
Gilbert asked the chairman of the Highways Committee, in view of 
the fact that contracts were being made, whether he could state 
when the inhabitants of South London would bave the benefit of 
electric traction. In reply, Mr. J. W. Benn mentioned that the 
period was indicated in the report presented to the Council a fort- 
night ago, and that the electric cara would be available within 12 
months. Mr. Benn, in reply to a question by Mr. McKinnon 
Wood, stated that a very important communication bad been 
received from the secretary of the Post Oftice in regard to the 
Government telephone service. The letter announced that the sub- 
scriptions to the system had been fixed with the sanction of the 
authorities of the Treasury, and that in addition to annual rentals 
it was intended to introduce the message rate service, which was a 
novelty to London. Mr. Benn remarked, in conclusion, that the 
Highways Committee would submit a report on the subject next 
week. 

A Contract Question.—The Fire Brigade Committee reminded 
the meeting of the acceptance by the Council last July of the 
tendera of Messrs. G. Forrest & Son, amounting to £236, £208 and 
£122, for wiring and fittings at the fire brigade stations in Man- 
chester Square, Bishopsgate and Brompton. The solicitor had now 
informed the Committee that the firm refused to sign the contracts 
unless the clause relating to the exhibition at the works of parti- 
culars of rates of wages and hours of labour were omitted. It 
appeared that the clause was contained in the form of contract 
which accompanied the form of tender in each case, and the firm in 
question, in common with the other competitors, subscribed to the 
provisions of the form of contract. The Committee expressed 
regret that Messrs. Forrest & Son did not before tendering make 
themselves acquainted with the terms of the proposed contracts. 
Having regard to the inconvenience and delay which had been 
caused, they thought thc Council should show its disapproval of the 
conduct of the firm by not allowing it to tender for any of tbe 
Council's work in the future, and a recommendation to this effect 
was adopted. 

It was decided to sanction the construction of an open shed at the 
Hammersmith borough generating station in Fulham Palace Road. 
The plan submitted for the retention of a wooden cooling tower at 
the works of the South London Electric Supply Corporation in 
Bengeworth Road were disapproved on the ground that, apart from: 
other objections, it was undesirable to permit the structure in close 
proximity to land in other occupation. It was also resolved to 
refuse to sanction plans for the construction of two iron and glass 
structures to carry circular fans for the ventilation of the engine 
room at the Charing Cross Company's station in Commercial Road. 


— — — 


THE CENTRAL STATION ENGINEER. 


Personal. — Mr. F. H. Wirysarr, engineer: in- charge and 
electrician at the Corporation electric supply station, Sheffield, was 
presented on 13th inst. with a portmanteau and silver- mounted 
pipe, the gift of the station staff and other officials, on the occasion 
of his leaving to take up an important position at one of the new 
generating stations of the Manchester Corporation. Mr. Fedden, 
general manager and engineer, in making the presentation, referred 
suitably to Mr. Whysall's 10 years of useful service, and wished 
him, on behalf of the staff, every success in the new appointment. 

We are informed that the gentleman who accepted the vacant 
appointment of shift engineer at Dublin electricity works on 1st 
inst., without any previous warning declined on 14th inst. to carry 
out his engagement. The appointment has now been given to Mr, 
I. E. Newman, of Portsmouth E. L. station. 

To fill the two vacancies recently advertised, Mr. R. Briaas has 
been appointed chief assistant in the meter and motor department, 
aud Mr. J. Y. MACKERSIE, assistant of Fleetwood and District Light 
and Power Syndicate, has been appointed shift engineer. 

Mr. W. T. LvxEx has been appointed accountant-clerk for the 
electricity department of the Stepney Council. Mr. Lynex was 
for three years at Leyton Electricity Works, and formerly six 
years with National Electric Supply Company, Limited, of Preston. 

The following appointments have been made in connection with 
the Hackney electricity works, where Mr. L. L. HobiNsoN is 
borough electrical engineer :—Shift engineers, Mr. Moraan W. 
HorMES, of Leeds, Mr. BERNARD Sankey, of Middlesbrough, and 
Mr. THOMAS BAXENDALE, of Coventry; testing engineer, L. H. 
ANDREWS, of Brighton; assistant testing engineer, EUGENE 
MaTHEWs, of Clapton. 


NEW COMPANY REGISTERED. 


American Flectrical Novelty and Manufacturing Company, 
Limited (71,591).— Tbis company was registered on November l6th, with a 
capital of £3,C00 in £1 shares, to acquire the business carried on at 102, Charing 
Cross Road, W. C., by the American Electrica! Novelty and Manufacturing 
Company, to carry en the business of electricians, toy and fancy goods mant- 
facturers, electrical engineers, &c., and to adopt an agreement between G. 
Hubert and 8. Stern, of the one part and A. Locbl, of the other part. The 
first subscribers (each with one share) are:—W. Gerstle, Albert House, Gold- 
hurst Terrace, West Hampstead, merchant; Mrs. R. Gerstle, Albert House, 
Goldhurst Terrace, West Hampstead; Mrs. Steyermann, 105, Hatton Garden, 
E. C, merchant; B. Stern, Morton Hill, Russell Square, W. C., merchant; W. 
Bartram, 19, Norroy Road, Putney, S. W., accountant; C. Hubert, 255, Centre 
Street, New York, U.S.A., merchant, and A. Loebl, 12, Nottingham Place, W., 
merchant. No initial public issue. The number of directors is not to be less 


than two nor more than five; the first are 8. Stern, A. Loebl and C. Hubert; 


remuneration as fixed by the company. 
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SUPPLY ‘STATION ACCOUNTS. 

THE Corporation of Barnsley has issued the 
Barnsley first set of accounts of the electric lighting 
Corporation undertaking, which is naturally making a start 
Electricity on a small scale, but nevertheless has managed 
Accounts. to make both ends meet. Those of our readers 
who have followed the course of events in con- 
nection with electrical matters in this Yorkshire town are aware that 
undue haste has not marked the action of the Corporation in 
carrying out works under their provisional order of 1890. The 
works were started in the middle of February last year, and as they 

are low tension the works cost has been kept low. 


LÀ 


GENERAL STATEMENT. 


1899. 1900. Ino. 
Total capital expenditure . . £18,910 £83,715 £14,505 
Number of units sold m — 200,112 xd 
Gross revenue is -— — 3,731 = 
Gross expenditure... abe aa — £1,480 — 
Gross profit i dis bes — 42,251 — 
Average price per unit sold  ... — 4°38d. — 


The whole of the revenue from sale of energy is in the accounts 
shown as coming from the sales at the initial rate of 7d., and after 
rate of 3d. per unit. The resulting average price is just over 43d. 
per unit, which would indicate a satisfactory use of the supply, and 
as a first year's average, ought to satisfy the consumer. Public 
lighting, although not shown separately as a revenue item, is repre- 
sented by 15 arc lamps and 30 incandescent lamps, which consumed 
10,957 units of a total of 200,112. "The mainstay of the undertaking, 
therefore, is—as it should be—the private consumer. In the 
revenue account we have included a sum of £66 received as interest 
on deposit account. This is treated as a net revenue account item 
in the published summary of results, but is a source of revenue 
which, as will be seen later, has been of service to the undertaking. 


REVENUE STATEMENT. 


1899. 1900. 
Gross Per unit. Gross. Per unit, Ine. 


Sale of energy ß = — £8,654 438d. — 
Meter rents = = = — — 
Hire of motors, Ac. — — 11 ‘Old — 
Interest on deposit account. em == 66 08d — 

Gross revenue. — 23,731 4474. — 


The costs are particularly good for a small station, even taking 
into account its favourable location with respect to the coalfields. 
The advantage derived from the 500-ampere-hour Tudor battery 
installed is no doubt felt at this stage, and has enabled the fuel bill 
to be kept down to +d. per unit. Repairs in the first year of work- 
ing are likewise negligible; a feature telling to the credit of the 
system and those respunsible for its equipment is that the sum of 
168. covered the repairs and maintenance of the mains. Mr. S. E. 
Pastow, the borough electrical engineer, may well be satisfied with 
a total cost just over 11d. per unit sold. | 


Cost oF PRODUCTION. 


1899. 1900. 
Gross. Perunit. Gross. Perunit. Inc. 


Con l. ee oe we A es — — 4664 „80d. — 
Oil, waste, water, and engine | Le zs 102  *19d. = 
arie and : incurred 
Salaries and wages X . 
in generation and distrib | — — 373 45d. — 
tion 
irs and maintenance : 
ue buildings, engines | — — 41 05d. — 
dynamos, boilers, <c, 
Works cost eee — 2 £1,180 1°42d. == 
Rent, rates and tazes T — — 36 »O0 4d. — 
Mansgement expenses, 
salaries of managing pes pe 168 "20d. — 
engineer, secretary, c erks, 
&c. 
General establisbment 
charges, stationery and TUS M 96  *I94, Zs 
rinting, law charges and 
insurence. = _ _ 
Other expenses .. EE "S 
Total costs s — — £1,480 1:78d. — 


The net revenue account contains a sum of £2,184 brought for- 
ward from the revenue account, if the interest on money at deposit 
be excluded from the latter. As the interest and sinking fund 
moneya accrued amounted to £2,242, the undertaking showed a loss 
of £58, but the situation has been saved by the interest item, and 
there remains over a balance of £8 carried forward to the credit of 
next year’s account. N 
PRorrr STATEMENT. 


1899 1900. 
Interest on loans ee ee oe TAT £786 
Sinking fund for repayments es a — 1,457 
Net profit carried forward = «sss € € — 8 
Gross profit Tr eee ees — £2,251 


CITY NOTES. 


— — a 


The London United Tramways. 


WHEN asking for money, be careful to ask enough. This seems to 
be the rule followed in asking for £1,650,000 for the London United 
Tramways. Prominence is given in the prospectus to 504 ronte 
miles existing and authorised. By reading on through a quan- 
tity of small print, we discover that there is a lot of authorisation 
and little existence, only 16 miles being made, and for these few 
miles no less than £1,050,000 is being asked, or at the rate of 
£65,625 per mile. The modest vendors, however, will take only 
£240,000 in cash. Of the remaining £600,000, it is said that this 
is considered to be sufficient to equip an additional 12 miles. 
£50,000 per mile!!! 

“The item of £1,650,000 has been fixed without any valuation of 
the undertaking or assets.” The vendors have spent £1,050,000 
in and about establishing and acquiring its undertaking.” Now, 
what does the word about actually mean? Is it possible that 
£65,625 per mile can have been spent on the line, and on the 
power-house and rolling stock? Perhaps the meaning of the word 
about may be found in the cloud of agreements named, but which no 
investor could examine in the time before the lists close. Possibly, 
the true meaning is hidden in agreements entered into prior to 
“three years before issue of prospectus.” The surplus of price over 
and above the already extravagant £1,050,000 is referred to as in a 
sense goodwill,” to wit, £600,000. Into whose pocket does this 
go? What is the public asked to purchase? Apparently 16 miles 
of tramway, authorised extensions (but by whom to be carried out 
does not seem clear on the face of the prospectus), and a power 
house. Of the 16 miles the very heart of 4} miles falls, we 
believe, to the County Council in the short time of eight 
years. This is the part that the company must, we presume, 
inevitably lease from the Council at the Council's terms, for it 
is the part where ends the main feeder, viz, the Twopenny 
Tube. It is, in fact, vital, and the County Council may 
mulct the company. Again, the power house is at the wrong 
end of the line at Chiswick. It should, in our opinion, be 
at Kew, on the river, where coal can be barged and water is 
plentiful, not at Chiswick, where coal has to be carted and a cool- 
ing tower is needed for water. Even if the odd million could have 
been justified there is apparently no satisfactory explanation ofthe 
£600,000. It appears that the London County Council tramway 
contracts for 8 miles of line, double track, with power plant, only 
work out at about £27,000 per mile, and the line must be far 
more costly than that of the London United could possibly 
have been, for the former has conduit and the latter only 
overhead work. Unless some very strange agreements 
have been entered into, would uot £400,000 probably 
be an ample sum to lay 16 miles of double track with 
overhead work, power house, and rolling steck? Then how is the 
£1,250,000 in excess of this sum to be accounted for? Is there onc 
sum of £600,000 for profit and another £600,000 for goodwill? All 
that the new company seem to be acquiring when they have 
spent their cash capital surplus will be 28 miles of line, a 
power station, and cars, and this is to cost £1,650,000. Will not 
such extravagance do much to shake the faith of investors in all 
tramway promotions? 


The Eastern Extension, Australasia and China 
Telegraph Company. 


Tue fifty-sixth half-yearly general meeting of this company Was 
held on Wednesday, November 13th, at Wincbester House, E. ., 
Sir J. Wolfe Barry, K.C.B., presiding. 

In proposing the adoption of the report, the CHAIRMAN said the 
gross receipts for the past half-year amounted to £346,336, as 
against £313,226 in the corresponding period of 1900, showing an 
increase of £33,110 ; of that amount £14,000 was due to interest on 
the larger available balances of the company during the half-year, 
and the remainder was attributable to additional traffic spread over 
the whole system, cxcepting the Australasian section, which alo ved 
a considerable falling off. The ordinary or commercial telegrams 
numbered for the half-year under review 923,000 words, against 
941,000 words during the corresponding period in 1900. That was 
very remarkable, in view of the fact that a very considerable lower 
tariff prevailed. He thought it only showed in their business that 
there were great ups and downs. The working and other expenses 
amounted to £115,781, as against £108,660 in the corresponding 
half-year of 1900, showing an increase of £7,121. That increase was 
accounted for by the growth of the company’s system, necessitating 
the payment of increased salaries, rents, &c. The net profit 
amounted to £215,000, out of which the usual interim dividend had 
been paid, and £125,000 had been transferred to the general cd 
fund, and £15,023 was carried forward to the next account. dor 
was by no means an unsatisfactory condition of things, and showe 
the great strength of the resourcesof the company. He thought the 
strength of the company was due to the fact that they kept up a m 
reserve account, and nothing bad shown iteelf more conspicuo J 
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in the affairs of the company than the fact that they had been able 
to undertake Jarge extensious with only £500,000 new capital. This 
year the reserve fund had been debited with £458,000 in connec- 
tion with the further extension of the Cape —Australiau cable, and 
also £7,800 had been charged to that account for renewal work 
which left the general reserve fund at £918,000. So that whilst 
they had been able to make All those extensions their reserve fund 
reached a totalof over £1,000,000. They had practically now seen 
the end of the extension of the Australian cable, and there was 
little doubt that the remaiader of the extension would be carried 
on without entrenching upon the reserve. The reaewal aud repair- 
ing work had kept their cable steamers very busy, and with a view 
to cope with the requirements and to strengthen their fleet ia the 
Far East, they bad arranged to build two new steamers forthe pur- 
pose of repairs, both steamers being of the most improved aud 
modern type, and would steam 14 knots. It would, perhaps, 
iuterest the shareholdera to know that among the many inter- 
ruptions the company had had to their cables during the last 
half-year, they had been able to fix upon the cause of some of those 
interruptions as being derived from fish-bites. That seemed a most 
extraordinary fact, but it was true, for during the last half-year 
they had found the tooth of a shark embedded in one of their cables 
laid at & depth of 330 fathoms. Duriag the past six months the 
company, in conjunction with the Great Northern Telegraph Com- 
pany, had been engaged in duplicating the  Taku—Chefoo 
section of the international cables which they had laid in the 
north of Shangh;i last year. They had also been successful 
in satisfactorily carrying out the contract with the Netherlands and 
Indian Goveruments for supplying and laying a cable between 
Java and Borneo Arrangements had also been made with the 
American authorities ia the Philippines to bring in a reduction in 
the tariff which they had tried to bring about iu 1896, but the 
delay had been caused by the hostilities which arose between 
America and Spain at the time. The deductions would now take 
p ace, and the charge per word would be 53. 9d. as against 8s. 7d., 
making a very substautial reduction. He was happy to tell them 
that the company had been able to announce the completion and 
opening for traffic of the Cape-—Australian cable, which was a very 
remarkable work, aud a few years ago he believed it would have 
been cilled a stupendous work. It was only a portion of the work 
which the company were engaged upon, with a view of con- 
necting Australia with South Africa. When the remaiuing section 
between Adelaide and Perth was completed, 15,000 nautical miles 
would have been laid by the company at a cost of over £:3,000,000. 
It was very gratifying to kaow that the colonies of Australia and 
South Africa thoroughly recogaised the exertions made by the com- 
pany. On the openiog of the Australian line many telegrams had 
been received by the company from the governors concernel con- 
giatulating the company on ita work. With respect to any further 
reduction being made in the tariffs of the Australian cable, he would 
mention that if the standard of traffic receipts was preserved, other 
reductions would be made. He wished to refer to a very interesting 
circumstance in connection with the day in which they had met, 
viz., that that day was the fiftieth anniversary of the opening of the 
traffic for the first submarine cable between England and France. 
At the present time there were ab ut 200,000 nautical miles of cables 
submerged, representing a cost of £41,000,000, of which the 
zii Extension Telegraph Company controlled practically one- 

alf. 

Lord TWEEPDALE seconded the motion, and the report was 
adopted. 


The West India and Panama Telegraph Company. 


Ma. W. S. ANDREWS presided on Wednesday, November 13th, over the 
forty-ninth ordinary general meetiug of the proprietors of this com- 
pany held at Winchester House, E.C. In moving the adoption of the 
report, he said that since the last meeting of thecompany there bad 
been practically no change intheir position. It would be remembered 
that last year he had stated that the shareholders would have to 
look forward to & decrease in their tariff account, and the figures 
for the past half-year appeared to somewhat bear that out in a small 
way, but he thought it was with an encouraging tendency. The 
revenue account showed a total of £29,145, as against £27,737 for the 
corresponding period of 1900 —an increase of £1,407. This increase 
could not be said to have been derived from traffic receipts only, as 
the traffic receipts proper only represented £459. The expenses 
amounted to £21,277, asagainst £21,731 in the corresponding period 
—8 decrease of £454. London expenses showed a small increase 
of about £31, and the workiug expenses at the company's different 
statioas were £320 more, and in the item of repairs and renewals to 
cables there was a decrease of £794, but, as they all kaew, this latter 
item was beyond the control of the directors. There had been a 
decrease 1n the receipts from international messages, because the 
company had not benefited by the interruptions of certain competing 
cables as they did iu the previous year, but that loss had been made 
up by increased inter-Colonial work. The result, therefore, of the 
past half-year left a bilance of £7,868, to which had to be added 
£2,342 for interest on investments aud £6,670, the balance 
remaiaing from the previous year's accounts, making a 
total of £16,881. Practically the directors had to deal 
with two half-years, and out of the accumulated balances they 
recommended the payment in full of a dividend of 68. par share on 
the first preference shares fur the half-year euding December 31st, 
1900, amounting to £10,368, aud to carry forward the balance of 
£6,512 to the current half-year, which, it might be added, was the 
Inactive half of the company’s working, still leaving ia arrears the 
dividend on the first preference shares for the half-year ending 
June 30th, and 12 months arrears to the same date on the second 


preference shares. Turning to the general position of the company, 
he said with regard to the action by the Cuba Submarine Company, 
the directors had, after much consideration, decided to lodge an 
appeal in the House of Lords, by which procedure alone it was 
thought the company’s position could be cleared up, without any 
further dispute. At a recent meeting of the Colonial Bank, & com- 
plaiot had been made by the chairman that, owing to the low price at 
which sugar was now being sold, the large crop which they had in the 
West Indies would be neutralised of any beneficial effect, and was 
causing great anxiety to everybody connected with its production. 
It was also stated by the West India Committee that the price of 
sugar was still falling, aud that if there was any further postpone- 
meut of the approaching confereace of Europeau Powers who were 
to consider the question, the interests of the West Iadies would be 
in a verv critical condition. He understood that the meeting was 
to be held in January next, when he hoped the position of the 
sugar trade would be gone into thoroughly. The Submarine Cable 
Committee, which had been sitting for some time, and had 
taken some very important evidence, had not yet made their report. 
They had made an examination of the West India and Panama 
case, aud had gone into their figures, and saw what their position 
was, and he thought they might hope for some representations to be 
made by this Committee with respect to their position. He believed 
that the Committee had arrived at the conclusion that something 
must be done with regard to Panama interests. Meantime their 
company was struggling on, contending not alone with the dis- 
astrous and the unfair, he might say, free trade system and the sugar 
trade, but also with the uncommon and unusual competition with 
the Direct West India Cable Cumpany. 

Mr. Henry HOLM ES seconded the adoption cf the report. 

In the course of discussion, Mr. Birk thought the best solution 
for the trouble experienced by the company in competing with 
other cable companies, was for the directors to try to come 
to some ‘agreement with the other companies. He could not 
see but that the time would have to come when the cable companies 
cf the West Indies would have to meet together in order to sec 
want could bs done for their general good. 

The CHAIRMAN, replyiug, said the late chairman «f the company 
hid done his utmost to try and foster some such arrangement, but 
had been tied by an agreement just as they were at the present 
time. Personally, he did not think any such arrangemeut would be 
advantageous to the company, but, in fact, rather disadvantageous 

The report was adopted. 


Britishn Westinghouse Electric and Manufacturing 
Company. 


Tue report of the directors for the year ended July 31st last, to be 
submitted to the meeting on 25th inst., states that pending the 
completion of the company's works at Manchester, orders have been 
executed at Pittsburg, on terms whereby the British Company shares 
with the American Company in the manufacturing profit. The 
British Compauy's net profits for the year including £10,900 not 
ascertained in time to be brought into last year's accounts) amouut 
to £49,533. Out of this sum an interim dividend of £15,000 has 
been paid, and the directors propose to appropriate further £15,625, 
making the full 6 per cent. dividend upon the £750,000 preference 
shares as paid up ou July 3lst. This will leave £18,903 to be 
carried forward. The British Company, therefore, has no occasion 
to call upon the American Company for its guarantee (that pend- 
jug the erection of the works at Manchester the profit shall be 
sufficient to pay dividends upon the 6 per cent. preference shares). 
This guarantee extends to two more half-yearly dividends, 
payable May and November, 1902. The works at Manchester are 
rapidly approaching completion and should be ready to receive 
tools and macbinery by January next. Upon their completion, 
British orders are to be executed in this country instead of at Pitts- 
burg. Duriug the vear there have been issued £250,000 preference 
shares and £250,000 ordinary shares, in order to combine the 
manufacture of large gas engines with that of electrical machinery 
at the Manchester works. The £250,000 preference shares were 
duly offered to the proprietors by circular dated May 31st, 1901, 
and fully subscribed, and are now fully paid up. Orders for elec- 
trical machiuery at the formation of the company in 1899 amounted 
to £279,000, orders received during the year ending July 31st, 
1900, were £547,000, and those received during the year ending 
July 31st, 19J1, were £738,000. By reason of recent improvements 
it is expected that gas engines of greater horse-power will come 


into use for the operation of electrical generators. During the past 


year 12 important gas engine installations, aggregating 3,000 H. P., 
have been sold, and negotiations are pending for over 10,000 H. P. of 


larger unita. 
Tne transfer books of the British Westinghou.e Electric and 


Manufacturing Company are closed from the 18th to the 25th inst., 
inclusive, for the preparation of warrants for dividead on the pre- 
ference shares. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be quoted in the Official List: —Charing 
Cross and Strand Electricity Supply Corporation, Limited - E250, 000 
4 per cent. debenture stock (redeemable), in lieu of the provisional 
certificate now quoted. 


Crompton & Co., Limited.—Mr. Lionel H. Hanbury, 


of 25, Mark Lane, E.C., has joined the board of Crompton & Co., 
Limited. 
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Prospectus.— Yesterday the subscription lists closed in 
an issue of shares and debenture stock in the London United 
Tramways (1901), Limited, which has just been registered with a 
nominal capital in preference and ordinary shares of £1,650,000, 
for the purpose of carrying on the undertaking of the London 


United Tramways, Limited, and its projected extensions W 
refer to this matter on page 854. v k 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Nov 
ig xe 2 55 ; sorte ponding TEM year, £418: increase, £80. E Total 
252; correspon r t 2 i 25 
Mile 2 tok Open. 89. ng pe year, £26,240 increase, £2,612. 
Blackpool and Fleetwood Tramways.—The receipts for the week endin 
November 16th were £158 ; corresponding week last year, £157; destens 


44. Total receipts to date, £19,098; : 
£19,418 ; increase: 2585. pee corresponding period last year, 


Bristol Tramways and Carriage Company.—Tke receipts for the week ending 


ecu 15th were £8,870; corresponding period last year, £2,860; inorease, 


British Electric Traction Company.-~The following returns are issued of the 
undertakings of thi- company for the week ending Noveinber 15th :— 


i 
* Partly horse 


! 


| | Comparison 
| | with corres- l= | Aggregate. 
Amount ponding week i = 
Company. £ of last year. „ eks. Amount Inc. or Dec. 
£ | £ £ £ 
| 

Croydon* s is 542 296 | — | 46 15,076 | 1,849 — 
Devonport... : 366 — — 21 , 398 — — 
Dudley Stourbridge 653 154 | — 146 30.392 15,689 = 
Gateshead £s 602 — — i %7% 16,196 — — 
Greenock-Pt. Glasgow 406 — — 6 1,376 — — 
Hartlepool .. - 207 21 — | 46 10,197 1,311 = 
Kidderminster i 102 9 — 46 5,768 676 — 
Merthyr ai s 197 — — 82 8,175 — — 
Oldham—Ashton .. 477 9 — 46 28,023 3, 201 — 
Poole oe T 197 — i — 92 9,353 — — 
Potteries m .. | 1,466 247 — 46 64.428 138, 975 — 
Southport! .. A 120 — 25 | 46 7,617 — 2,743 
South Staffordshire} 758 34 — 46 85,736 2,480 — 
Swansea ee A 412 | 21 — 16 70 321 4,244 — 
Taunton a 59 — — 124 1.117 — — 
Tynemouth .. T 1600 — — 8i 9,711 — — 
Wolverhampton Dist. | 80 | 80 — 16 3,018 | 682 — 


+ Recon>tructing. ; Partly steam. 


Central London Railway.—The receipts for the week ending Nov. 16th were 
£6,808; corresponding week last year, £5,106; increase, £1,402 Total 
receipts from July 21st (20 weeks), £120,781. Miles open, 6. 


ity and South London Railway.—The receipts for the week ending 
Nov. 17th were £2,476; corresponding week last year, £1,866; increase, 
£610. Total from July Ist to date, £39,616; corresponding period last 
year, £33,108; increase, £7,°38. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending Novembcr 
16th were £191 13s. 6d.; corresponding week last year, £170 Its. 113d.; 
increase, £11 1s. 63d. Total to date, £10,113 13x. 10d. ; corresponding period 
last year, £9,600 8s. 74d.; increase. £513 10s. 24d. Miles of track open, 8; 
Car-miles run, 1901, 5,856; 1900, 4,947. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways 750 Tue receipts for the week ending eor 
15th were as follows: D. U. T. Co., electric cars, £3,356 4s. 10d.; D. S. D. a 
electric cars, 4675 9s. 4d.; total, £4,031 148. 2d.; corresponding period last 

ear D. U. T. Co., electric cars, £3,319 Us. 10d.; ditto, horse cars, £26 3s. 2d. ; 
BBD. Co., electric cars, £687 118. 6d.; total, £4,032 158. 6d.; decrease, 
£l 1s. 4d.; aggregate to date, 495,764 158. Id.; aggregate to date last 
year, £04,698 4s. 11d. ; increase, £1,066 10s. 2d. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses, 
for the corresponding period last year. 

Liverpool Overhead 5 receipts for the week ending Nov. 17th 
were £1,891; corresponding week last year, £1,553 ; decrease, £162. Total 
from July Ist to date, £82,116; corresponding period last year, £39,549; 
decrease £1,483. Miles open, 6 miles 57 chains. 


Pr a ÓÀ—Tá 


STOCKS AND SHARES. 


Tuesday Evening, 


Tur air grows ever more heavily charged with the finance of elec- 
tricity. This week and last have found the claims of electrical 
companies of all kinds recognised and allowed to an unusual extent 
by the Stock Exchange, to say nothing of the Press. There was 
the opening of the City and South London extension last Sunday 
to arouse renewed attention to the stock in the railway depart- 
ment; the National Telephone's fortunate negotiations with the 
Government have seb the miscellaneous market agog with & new 
excitement, while the report that a Yankee oil magnate contem- 
plates taking control of the Parisian electric trams is quite second 
in importance to the issue of the London United Tramways Com- 
pany's prospectus. And besides all this, there are the advertisements 
uf the railways which mean to apply to Parliament for new elec- 
trical powers. Business in electrical securities is therefore good, 
despite the deadly dulness of most other Stock Exchange markets. 
The fluctuations are nearly all in the upward direction ; in fact, 
only in the supply &ction is thers any lowering of values to 
report. T 

The London United Tramways’ prospectus is fairly describable as 
the most generally inter sting that has been issued this autumn. 


'The company's progress since electric traction was started has been 
watched with peculiar interest by the Stock Exchange, and the 
market rapidly tacked a premium of 17s. 6d. a share on to the 
Preference, and 3 per cent. on the Debenture stock. Certainly the 
Preference shares at par look an excellent 5 per cent. investment, 
and even at 11, the return is over 43 per cent. on the money. The 
Debenture stock is also worth securing, on the ground floor, and, 
we fancy, is more likely to retain its premium than the Preference 
shares are. The allotment frequently leads to a sudden reduction of 
10 per cent. premiums. We must confess that the item of £600,000 
for gocdwill looks high, and the fear of purchase of part of the line 
by the local authorities in 1909 acts as the inevitable nigger in the 
hedge. mE i 

British Electric Traction- shares are practically neglected, while 
slightly improving upon their quotations as regards the Ordinary. 


The Paris traction system, according to a news agency, is on the 


eve of passing into the hands of Mr. Rockefeller, with whose name 
the Standard Oil Company is indiasolubly linked. Considering the 
awful mess that financial operations connected with Parisian tram- 
way enterprises have got into, it is not surprising that the French 
investor would welcome with open arms anyone able to haul the 
concerns out of their mire. 

In the home railway market the rise in City and South London 
bas formed an agreeable concomitant to the opening of the Angel 
extension. Seeing that there is now a fall 5 per cent. profit 
accrued since the purchase of the stock was advocated three weeks 
ago, we think the actor upon our hint must please himself as to 
whether he sells or not. The shares are also better at 52. Another 
of our sugvestions, Great Northern and City Preferred A,“ is 
comiug to the fore, business being done in them at 8$. They are 
£10 shares, fully paid, and there is a talk of the line being opered 
about Coronation time. l 

London and Brighton Railway stocks are benefited to a smal 
degree by the announcement tbat Major Cardew and Mr. Philip 
Dawson are to be retained by the company for their advice in 
reference to electrical work on the line. It took some of the 
London and Brighton’s trains over three hours to get from the Crystal 
Palace to Victoria last Saturday, so that there is some scope 
for improvements. While discussing electric traction, it ig of 
interest to note that the quotations for London General Omnjbus 
stock, and London Road Car shares, are experiencing an exceedingly 
trying time. Bus stock has been up to 179 this year, and in 1900 
it achieved its high-water mark of 216. It now stauds at 96. Road 
Car sbares are 44, the lowest price reached duriug the last half- 
decade, and these shriukages are almost wholly attributeble to the 
Central London competition, the shallow-tram " proposals of the 
London County Council adding a semi-final straw to the market's 
burden. "E 

The electrical supply section is irregular: City of London Pre- 
ference have regained the 4 lost last weck, but a similar fraction has 
been shorn off Notting Hill sbares in connection with fresh selling 
orders by those who are paying for their allotments of new. The 
price of the latter is 11 2 premium, and Wednesday was the last 
day for sendirg in applications. London Electric Supply Prefer- 
ence have weakened to the extent of 4, while Metropolitans are 
up the same amount. New Chelseas are 5 middle. In the Debenture 
list, City Seconds are a poiut better at 1034, and we see no reason 
to alter our previous opiuion that this stock will go to 106. 

A rise of 1 in Globes is an iudex to the character of the telegraph 
department. Quiet strength is the prevailing feature of the market ; 
there is no outstanding change in either direction, but Great 
Northern, of Copenhagen, are £1 up. Western Telegraph shares at 
144 are ex both dividend and bonus. The hardness of telegraphs 
has induced £1 advance in Telegraph Construction shares, manu- 
facturing being unaltered. The rest of the miscellaneous list 


exhibits nothing of interest. British Westinghouse Preference are . 


finding buyers at 5], the good report inducing purchases. Certainly, 
those orders amounting to the sum of £738,000 for the Jast financial 
year appear to be sensational, and itis to be hoped that the com- 
pany will be able to at least maintain this standard when the 
Manchester works open early next year. There is renewed talk of 
an amalgamation between Callender's and Henley's, 80 often mooted 
before; but the Stock Exchange, while professing its readiness to 
believe that the scheme is again on the carpet, has no specific infor- 
mation about the subject. 

National Telephone shares were shot up to nearly 44 upon publi- 
cation of the new scheme, but a deluge of selling ord s brought the 
price down again to 44, at which it actually shows a slight decline 
on the week. While the arrangement is better than the optimists 
had hoped for, the market professes to regard it with suspicion, but 
for those who do not miud locking up their moncy for a time, we 
should say that the Ordinary shares look a very fair speculative 
purchase. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


a done 
Stock Closing 
Dividends for k ended 
Prosent NAMB, share the last three years, | Quottion Tov. 20h. "Nov, a 
— | | ee | Loves 
1. LU. 19UU. M 100 d uk 
82310 | African Direct Telegraph, 4 % Debe « 05 | 100 | .. is ] 3 en 5 
25,000 Amazon . Co. 's shares, Nos. 1 to 25 000 . e] 10| .. I a 8 33 
119,700 Amason Telegraph 5 % Debs., Nos. 1 to 1,260 Red. n. 1 vi six 52 — 55 | 52 — 55 ih ii 
804,720 „„ Q Pre... . . Stock 6 % 6 % 6 g 98 —100 98 —100 | 392| 994 
bs Do. do. Deferred .. se ss [Stock|188. EI 78. 50% | 94— 10 | 94-10 | 10 | 9i 
$097,640 5/39 25 5 „ | 3à— 4 | 34— 4 |. lo 
44,000 Ohili Telephone, Nos. 1 to 44 ,000 eve eee eee aos $100 8 8 & i 180 —190 180 —185 182 x 
19,938,900 Commercial Cable b. Red. |Stock . 100 —102 100 —102 102 1013 
1 741.0297 Do. do. Sterling 500 year 4 y 4 Deb. Btock ie is ass = za l s 
L] 16.000 Ouba Telegraph eee [I see eee [I 10 15 7 y 4 [IIl 134 a 131 14 ees 
6,000 Do. 10 96 Pret. eee ö IT IT) eee eee 10 0 oon eee I tM 
12,991 Direct t Bpanish Telegraph eee see eee eee ee H 4 4 V 4 * es 95 xd Jue $i E i 
00 900 De n 43 Debs. 2 Ho. dà ede 100 —104 e 100 —104 €| — | -- 
60,7107, Direct United 5 in s 05 | 20 | 3196 | 34195 | 3195 M Mim i 
1530507 FC 94 — 97 93 — 96 | 95 | 94 
? , ecc ee ee 5 eee ees EE Ee 5 d 13 112 
1,432,2681 Do, 4 95 Mort. Deb. Stock Reet. Stock ics 5 era E B 
,000 | Eastern ICE 5 and China Telegraph 10 % % d 
320000] Do 4% Deb. Btock Stock] .. vee | cee 113 —118 113 —11 um i 
300,000; Baste and South African Telegraph, 4 % Mort. Deb J 100 52%, 100 —103 100 —103 | 100} 
’ 06. 
200, 000 Do. 4 * Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 25. ns 100 E d 5 
10000 Great Northern 3 A Sn er” Pe " 0 123 "ET % | 29 — 31 30 — 32 " - 
r Tete at he ve | ae 100 103 100 —103 
) 0. " 
= 40 — 41 in 
17,000 | Indo-Huropean Telegraph i E 25 10 95 10 % |10 % 195 15 xd a 2008 8 
100, 000 London Platino- Brasilian Telegrs 6% Debs. ... - RO us „„ n 
72,680 | Montevideo TEN BR rn » Nos. 1 to 72,680 .. l| .. 2 rek EUM e a ii 
86,492 Do. do. 5 J Pref, Nos. 1 to 86,492 14 VV ue 
590,000 National al pone; 1 to 590,000 eee eee eee eee b 6 : 6 12 Bu 14 12 ans 14 E "i 
15500 Do. e 0 „ i 
250,000] 50. 5 & Non-cum. Srd Pref., 1 to 250,000 5 5 F 5 7 5 „„ E RNC. 
2,000,0007 Do. 3j * Deb. Red. se oe Stock 33 | 34% | 33% | 96 — 99 5 1501 o 
500,0007 Do. 4 * Deb. Stock Red... 100 |. sees DL. 98 uo 3 J . } 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 6 H- X ; o agit E 
100, 0007 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... | 100 | ... Pn ae M9 — 2 * : 
"3308 e eCable Tru... ow Cet "e iai i. 125 —130 125 —130 1254 | 125 
68,000 | United River Plate Telephone 5:69; |7 € 4 — 91 as * 579 
128847 De A. Bey Die pret Nos 14000 p ee ss e cio? 
155,600 | West African Telegraph, 5 % Deba.... 100| . . 99 —102 99 =108, 
90,008 West Coast of America, Nos. 1—30, 000 and 59,001—53, 008 24 | ... “si zi w mae 
150000 Do. do. 4 & Dets., 1—1 50O gua by Bras. Sa Sub. Tel. 100 | ... | .. 100 —103 zio eee 
207,930 | Western Telegraph, Ltd., Nos. 1—207,980 .. |] 1792,17 9917 95 41 142 33 — 95 i 4 
76,0007 pe o. 5 Debs. 2nd series, 19“ . 100 P5 203 —106 103 —1 m i 
"ML wW do. Deb. Er. Red. eee eee ar 24, 6% 5 5 ee 
egt lus and NN. eee eee ese eee ese 3d d . 
$4,563 Do. do. do. ieee 6 Oum. lst Pref. eee 10 eos eee 64 — 63 53 — 64 58 0 
4,669 Do. do. do. 6 Oum. 2nd Pref. "TIS 10 eve — 5 Jes b oe 
80,0003 Do. do. do. 59$ Debs, Nos. 1 to 1,800 | 100 | ... . {101 —104 {101 —104 | 
JJ ðↄD A ee: ĩͤ MES MEN eT ⁰⁰ 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... Ij x age us — — T 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 |... | ... | . | v7 —102 97 — 102 | ... 
S000 Brompton i Kensington Biec. Lt. Sup. bia 101 to ates 6/695 6 V 6 4 25 4 T : ds A 
do. TT ees ces — — 
52005 * Cross M piena Blectricity Suppi, ES H 8 9 5 9 hu 15 9 — i E p 
, E : m. Pref. ee TE T" 2: 18 
250,000 Do. de do. Ax Deb. Stock Red. | 100 | ... | .. | 105 —107 105 —107 PES 
| 50/0001) oa Sa a a aa ß Sociis 
i eee eee eee €— — oer Tnm 
i 70,579 City of London 1 Hlectric Lighting, Ord. 40,001—110, 579... | 10|6 4 0 7 93 — 10h 91 — 10} 10. 92 
i 40,000 Do. : Cum. Pref., 1 to 40 10 | 6 6 8 11 — 12 | 114— 124 11 
: 400,0007 Do. Deb. Stock. Scrip. (iss. at £115) all pad... 122 —197 122 —127 E is 
200,000 Do. d, 2nd Deb. Stock, Prov. Certs., all paid | 100 ^ ... | ... | .. 101 —104 (102 —105 | 103} | 103 
s 40,000 | County of Lond. seer ade Elec. Ltg., Ord. 1—40,000 10 «2 |49,|495 | 8)8— 93 83— 9 
r 20,000 do. 6 % Pref., 40,001—60,000 10 6 X 6 F 6 9512 — 13 |12—13 5 
I 8 Do. 43 J Deb. Steak, Prov, Certs (all paid) Rl... . 04 —107 104 -107 106 | 105% 
i 35500  Edmundson'sÉlec. Corp., Ord. Shares... | 5|695,|695,|7 95; | 543— 6 51— 51 | ote 
: 20,000 Do. d. 4 eX Cum. Pret. „% // / uu | Dees E ds 
120 20,000; : Do. 4$ * is Mort. Deb: Stock. 109 " i E UE 105 e 107 106 
1, ES d Rnightae lectri Cc oes ee TIT — = eee T 
: E 920 Tio do Do EX ces do. BRS Dob Stock ms ee eee "uc "ML ae mo 0 
g n n ectric ly Oo ration, ome fas — " ‘ 
n 49,840 Do. Erd "Mo. do. 6 % Pret. 5162, | . — | 4— 5 9à — 44 33 .. 
i 350,0007 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock m |96 —100 | 96 —100 | .. | - 
8,769 Metropolitan Electric Supply, 101 to 62,500 m 10 | 5 * 5 * 6 * 13 — 14 | 134)— 14 13; 133 
220,000; | 4 Mortgage Debenture Block |. 113 —116 113 —16 | . .. 
y es Do. 34% Mort. Deb. Btock Red. . se 96 —100 | 96 — 99 972 | 97 
ó 40,000 Bt. Jamos's and Pall Electric Light, Ora. 5 14i 14 T 15 —16 |15 —16 | 153 
000 do. - 9 % Pref., 20,081 to 40,080 8— 9 |8—9 PS 
, 1,00] po $4 % Deb Stock Bed. 97 —100 | 97 —100 
1 i él 
5 2,000 Smithfleld Market Eloot, Bupply, 5 aes 2— 9$ 2— A| 2 
* pe is ru [II] eee i [II soo eee Ir 92 pE p TT. eee 
r th London Hlectricity [IIl eee 5 see eee ees — 2 — TP $59 
m 109,518 wane Blectrie 8 ty Supply, "NS ie z 13 X 101 | 113— 12} lij— 12 | 12,, 1113 


* Subject to Founders Shares, 
| Unless otherwise stated all shares are fully pal 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL iota 


Present Stock Dividends f osing Business done 
NAMB, r X 9r 
— n | quae J . w . 
+ | 1998, | 1899. Highest | Lowest. 
20,000 | British Aluminium 7 Cum. Pret. .. „ re pp M TR. 8 
300,9007 — 5 ES 1st Mort. Deb. Btock Bed "t Stock „ 87 — 91 . 
jo Traction oes - ves 6% 8 9 [4 134 — 14b 14 4 
90,000 Do. do. er eo c o we 10 eo |o. 114 — 123 12 n 
600,000; Do. do. 5 — ic Stock .. ee 121 —124 1223 
70,000 | British Insulated Wire Ord. uu 5| 5|159|20 7 15 / 8 — ? E 
70, 000 Do. do. 6 % Cum, Pre Pref. eae eee eee 5 eos T) TI d 5i ev y 
50,000 |{Browett, Lindley & Co. (1899), Ord. es ee . | 8 i 
50,000 q um. Pref. TIE eee £1 eee TII 6 — et TP 
105,731 Brush Elecl. Enging., Ord., 1 to due 71 [( 24 53%| 5% H 13 
150,000 Do. do. Non-cum. 6 95 Pref. . jue - 2| 6 6 P 6 V/ 13 — lá 
125,000! m do. 44 % Perp. Deb. Sto .. |Btock| ... iss .. 102 i 103 | .. 
125,000? do. 4% . 2nd Deb. Stock Stock 99 —102 101 | 1008 
30,000 8 Cable Cona uaan B „Nos. 1—30,000 5 15 * 15 a. 15 96 16 — 17 162 | 16} 
40,000 Do. do. 5 5 um, Pref. 5 Qo] 5)— 6 uas 
90,0007 Do. do. 1 Dd ack ist Mort. Deb. Btodk Red . Stock 8 112 —116 sis 
1,969,800 oaie London Bus van .. |Stock] ... : 108 —111 1104 | 109} 
440,100 4% Pref. Stock vs oes Stock 105 — 108 1063 
440,100 Do. 5 Def. do “ae Stock »- 107 —110 $us zi 
855,000 on and South London Railway “és iss ii 105 22 18% 14% 55 — 58 62 | 58 
47,500 do. Ord. shares Nos. 22, 501 to 70,000 .. 10 ... E s 5 — bł 53 58 
54,000 3| 6% F 8 %| 3 — 9i 31$ 3 


Did vios & C8: Nos. 1 to 54,000 
Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of 


100,000 £100, and 901 to 11, 000 of £50 red 2 * eos eos TI 100 —105 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5| 6 i 6 & 24%| ià— 
17,139 Do. do. do. “ A” Shares, 01—017,139 5 6 6 24%| 1à— 2% 
344,023} Do. do. do. 4 95 Deb. Btock Red 100 dss aaa aes 80 — 85 
100,000! do. 5Y, 2nd Deb. Stock Prov. Corta. all pă. 1000 84 — 89 
112,100 | Electric Construction, 1 to 112,100 . 2| 6 & 6%| 6 V 1i— 21 
31,390 Do. do. Cum. Pref., 1 to 31, 390... eee 2 7 ee TT 24— 3 
182,500] Do. do. Perp. let Mort. Deb. Stock .. |Btock| ... iei „ | 98 —102 
18,000 | General Elec. Co. (1900) : Cum. Pref. ... 10| . m .. | 10 — 103 
150, 000 Do. do. Mort. Deb is .. Stock ves 99 —102 925 " 
95,000 | Henley's 2 p Telegraph 8 Ord. ... - sii 5 | 14 J 15 %| 20 96| 16 — 17 168 1676 
35,000 Do. a Pret. eee ses 44% 44% 54— 6 eon see 
50,0002; Do. 98 = ort. Deb. Stock... Stock .. 112 —116 <i iis 
50,000 5 Gutta-Perchs and Telegra spp Works — | 10 10 Y. 16 . |23 — 24 233 | 231 
300, 000“ do. 4 % Ist ort. Deb [I1] eee 100 eos 100 —103 TY) eon 
500 tireo 8 Railway, Ord. . oe e.. | 10 HO 8 389, 34%, 5i— 64 "i 
10, 000 t Do. do. Pref., £10 peid [rl eee 10 5 TI 124 — 12i nee 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 309 — S S. | 154— 163 m 
5Rosling, Appleby & Fynn 6 % € um. Pref. .. eee eee £1 eve 6 ecc 77 ovs con 
97,350 | Telegraph Construction and Maintenance .. - 15 J 15 17495| 37 — 41 in 
150,000 Do. 4 J Deb. Eda. Nos. 1 to 1,500 Bed. 1909. 100 x 104 —106 i. 
25,000 | Telegraph Manutan Ord. Nos. 1 to 25,000 . 8 Y 12 12 %| 104— 114 - i 
"8 % Om. Prt, Nos. 1 to 30,000... 5| . | se | 54— 6 1— 6 i 58 
6400002 Waterloo and oa Railway, Ord. Ord. Stock 100 3 Y 3 9 “o 91 — 94 | 914 
t Quotations on Liverpool Stock Eixcbange. t Unless mST stated all shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Q 
Nad Meant hone | Smeg ri P ron RR 2/-—4/- oum Si Ashton, and Hee Electric 1 rH x^ 13 8441 aren 
N , , 
i From Birmingham Share List. q From Manchester Share List. Bank rate of discunt 4 per cent. (October 31st. 1901). 
MARKET QUOTATIONS, Wednesday, November 20th. 
OHEMIOALS. &o. This week. | Last week. Ino. or Deo. METALS, &o, (continued) This week. | Last week. Ino. or Dec. 
— ee E 6 
a, Hydrochloric ... per owt. 87 80 we g Copper Sheet ve £e >». per don £80 £80 
1. Nitric ec ee ee Par owt. sj. a. oe 8 "c Rod .. oo ee oe per £80 £80 
a „ Oxalico e c ~ owt 82/- 82/- ee 6 „ (Eleotrolytio) Bars per ton £83 aà 
a „ Sulpharic.. per owt. 6/6 en 6 w „ Sheets .. Per ton £90 £90 
a Am — foriate (crystal) .- m dn 28810 458 10 n E H.. Wire Per ib. 94 ty 
5 . ber en 2 | “2m bie nel. QUU r d 15 
a Bleaching powder ve per ton A P „ Sheet e e. o per bb. . * 
a Bisulphide of Carbon . per ton £15 215 T a German Silver Wire T . per lb. 1/6 ys 
Borax ae >œ es per ton £18 £18 h Gusa peros fine . perlb. - - à 
a Bensole (90%) «> . per gal. qj- 77 zs h India-rabber, Para fins per Ib. | 8/4 to 8/63 8/64 to 8/74 eo. 
a „ (© .. pergal. 6/6 6 4 Iron, Charcoal oe per ton £18 £18 64 “dae: 
a Copper Sulphate . . per ton £32 £923 i „ Pig (Cleveland warani perton| _ 48/6 44j- ; 
a Lead, Nitrate . .. per ton £24 £n © * n per ton| From £11 li . 
= n White Sugar . per ton 281 £81 s 4 LT] Scrap, eo per ton 50/ to 62/6 60/ to 63/6 * 
a unie Spirit . P pal ase. 499 : „ galvanised No, @ .. per ton 411 10 to | £11 10to l 
a Naphtha, Solvent 2010 C). per 5/6 6/6 = g Lead, English Inge. .. porton (Aim 6 Mise ^ 
a Potash, Bichroma casks. . per iD. 84. ee e. per ton 818 £18 10 et 
a „„ Caustic ) per ton an £94 4 Manganin Wire No. 8 ^£. per lb. 8/- 8/ à 
a „ Bisulphate . per ton | £85 g Mercur „ per bot. 48 17 6 £9 8/6 dec. 
a Shellac „ per owt.) 186, 125⁵ / 10/- inc 4 Mica (in original cases), small „ per Ib. 84. to 94. Bd. to 9d. "e 
a Sulphate ot "Magnesia .. . per ton 4 10 48A 10 " d n u „ medium per lb. 1/9 to 2/9 | 1/900 2/9 . 
a popim Sublimed Flowers .. per ton £6 . d „ „ large .. Per Ib. to 1/8 to 1/8 . 
s Recov 9 4 . per ton £5 10 ab 10 B p Phosphor Bronse coatings per Ib. | 1/0} to 1/8 to Is 
Lum .. per ton £65 2 e. 5 " ed bers & per Ib. to 1/4 to 1/4 š 
a Bods, Caustic bite 70%) .. Per ton £10 15 £10 15 is : " &sbeet per Ib. 178 16 
a n DNE L ion £8 48 » o Platinum eo „ „ Per os. 41 441 
a B fe, casks —.. per lb, 24d. 244, Ws T Biol, Magnet Bronse Wire per Ib. |1024. to 1/08 1024. to 1/0} 
METALS, &o — stola per tor m £15 | to Fro 
b Aluminium Ingots, in ton lota ger ton £148 £148 " p Tin, bloot ee ce . per ten fs odd 
: 97 „ 8 rin 2101 ee f n ee oe per Ib. . 16 
p Babbitt's metal ingots.. ... Der ton | AT5 10 4105 £15 to 4% >. > oie io bieden Meial-- zs Ne us 
"Lus — to Li") basis per Ib, 1 , e Wie Ani" branå .. , perton| £85 to A65 | 435 to 46° 
TEN C E per ib i j Yarns, gl Grey Conon, ca wi, Pr qu Tå. 
e Copper (presoa) as : : i w Pide Bamia,» per Ib. 4 n 
22 solid drawn) .. per lb. ; s n s. Russian, single .. Per lb. " 
g Copper Bare (best selected) T Der ton — 10ga = e ase romae bad.) ua 2 rk i 
a Messrs, G. Boot & Co 
Quotations | § te British Al inium Oo., Lid ( Mun. da proe ane 28. We 
vopplisd BY) d Hours, f rins à Menge 
6. 
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TRAMWAY COSTS IN NEW YORK. 


Iw its special convention number, issued on October 5th, the 
American Street Railway Journal gave some valuable figures showing 
a three-year comparison of cable, electric and horse traction in New 
York City. From our contemporary’s table we have been com- 
pelled, by the exigencies of space, to delete the totals columns, 
reproducing only the car-mile costa. 

The table shows in detail the earnings and operating expenses 
for the year ending June 30th, 1901, of the Metropolitan Street 
Railway Company, of New York. These figures have been secured 
through the courtesy of the officers of that company. The table 
possesses a particular interest at the present time, in view of the 
fact that cable traction has now been entirely abandoned by the 
company. So far, therefore, as that power is concerned the 
expenses have a historical interest only, except as they indicate 
some of the reasons which have led the company to adopt electric 
traction for all of ita mechanically-operated lines. 


—— — ͥͤꝓ äMſ. p p — — À— a cise 


Cable (per car mile), 


Cable Costs.—Considering now each division separately, it will be 
seen that the cost of cable car operation has increased 0.83 cent per 
car mile. The largest factor in this is the cost of fuel and renewal 
of cables, both of which have increased 0.22 cent per car mile. The 
only other increase of importance is injuries and damages— 0.2 cent. 

Horse Costs.—In horse car operation there has been a reduc- 
tion of 0.25 cent in maintenance of way, aud 0.05 cent in trans- 
portation. The increase is almost entirely in cost of provender— 
0.39 cent. This reflects the increase in cost in grain, which, pecu- 
liarly enough, has increased in value in about the same proportion 
as the coal for the mechanically-operated lines. 

Electric Costs.—Taking up now the electric division, the most 
important and most interesting, we find that the total increase in 
operating expenses i8 0.4 cent, which is more than accounted for by 
the increase in charges for injuries and damages, which is 0.49 cent. 
Thus, it will be seen that mechanically the system is operating 
.09 cent per car mile cheaper than last year. In carrying the in- 
vestigation further, it will be found that this reduction has been 
secured entirely in the transportation expenses; that is, in the 


RELATIVE Costs AND PROFITS oF CABLE, ELECTRIC AND Horse TRACTION. 


—— k ũä4ẽ—᷑ſ — 


| Electric (per car mile). | Horse (per car mile). 


ltems. — -—- | . > — | — 
| 189. | 190. ; 190. 1609. | 1900. | C01. | 1899. 100. 1901. 
| j wu!!! T EM NE Z i= — 
GENERAL EXHIBIT. | | | 
Total passenger receipts... rae " 1 3543 | 84:86 3681 ' 3123 | 3254 5314 25°72 95:60 2270 
Passenger operating expentes . - 2 E . 1800 , 1776 18.59 11·95 1316 /! 1355 . 1796 1898 1919 
Earoings from passenger operation vs e» E — 17:48 17:10 17:72 19:28 ly38 , 2018 ; 716 6823 . 3:01 
OPERATING EXPENSES IN DETAIL. | | | 
Maintenance of Way :— : i 
i 95 € . faye . . . l 5 
1. Repairs roadbed track, labour rr ,18 85 25 13 '28 21 49 61 5 51 
2. » 1 meral s - P es t 05 09 03 62 03 05 12 26 20 
8. steel rails .. "s 24 oe avs <a | em P um — — i — | — — 
4. i : switches, castings, spikes, &c. ms 17 14 16 05 08 11 04 01 10 
5. » » ties and timber .. TN «is pE — = = — — | '01 | 02 — 
6. Repairs, overhead and underground construction s 79 84 95 13 14 20 — i — E 
7. Renewals of cable bre čs P Se P T 2 30 „ 2˙48 2˙70 — — — | 2 | =s -— 
5 ue cleaners .. — .. we tee a | p 19 16 |! 18 17 a p Es = 
. Oilers ae 92 ar - es ea 23 oe : : 42 — — — = = = 
10. Gearsmen and sp'icers .. Pu oe es aia "es 20 19 22 — — — i — | — E 
ll Repairs of buildings .. gg 08 | 10 06 00 07 08 11 24 20 
12, Removal of snow and ice, and street cleaning. s | 16 14 13 13 03 | 03 21 10 04 
Total oe - "I ee 4°69 4°84 5:00 68 81 88 99 1:30 105 
Maintenance of Equipment :— 
18. Repairs of cars and vehicles us Sid 855 "15 '60 '53 69 79 F2 42 59 62 
è ” electrical or cable equipment of cars i 86 E 38 47 62 91 — — | — 
17. js tools and machinery  .. e sx T 02 — 01 01 — — = = = 
Total se | sn “eS Se ak “es 113 ! 094 0-92 1:17 141 173 42 59 63 
Power : — 
15. Repairs of steam plant.. s ee e ae e| 19 2² 18 “OL 05 ‘08 — — | — 
16. si electrical or cable plant.. se vx is 09 10 14 "02 04 02 x — — 
18. és harness js An $ ^. — — — — — = 12 15 | 18 
19. Stable equipment, supplies, &o. . . — — — = = = 07 9 09 
"à 5 of horses . i R En : — — — ini in a pe 27 | 88 
21. Horse-shoeing  .. s ss s ss oe vs — — — a : *b: 54 “Bd 
2. Cost of provender i e 0 6 | 04 05 8 08 05 315 9:64 4003 
29. A " feedmen—wages.. - ^. | — — — 01 01 — 24 25 28 
24. 10 xí removing manure ae . — = ER = = = 06 07 *05 
27. Hostlers, hitchers and stabie help .. ; 03 08 ‘03 08 08 06 2°26 9-07 9:19 
28. Engineers, firemen and power service 62 57 63 83 40 30 — — — 
82, Fuel, power houses 108 100 122 | ‘98 1:08 98 = Se S 
89. Light and other supplies at power houses 16 i M "20 07 08 11 — — — 
84. Water tax .. ds ee T - he 19 | 20 21 14 | 15 15 07 07 | 09 
Motak es le 4E. we. 9 239 2035 2-07 1-77 | 199178 6-69 T3 785 
; | 
Transportation : — | ' | 
25. Conductors, drivers, gripmen and motormen .. es 6:27 6:24 6:31 5:60 5:779 | 5 63 6 98 710 | 7-09 
26. Inspectors, starters, switchmen, Xc. - P m 1:36 1:30 1:29 86 81 68 78 67 ‘KO 
29. Car house exp. watchmen, car cleaners, oilers, £c. .. 36 37 39 48 54 49 8 36 36 
30. Car service—car lighting Mi i$ a e - 38 86 42 01 02 03 08 07 09 
, " oil, waste, ke. 3 T A 11 11 12 0 13 14 03 04 05 
— — — (a = E a. 
Total .. Tm is Ps $4 on 8°43 8:88 8°53 7:06 1:29 7:02 8:24 8:24 8:19 
t 
General Expenses :— | 
10 inus of M and clerks ya 85 - - | a E 15 p 2: 12 7 B 22 
86—40. Injuries and damages .. ws Se 855 855 T ; . : Y 
41—48. Other general expenses. a T e is i 51 i 47 46 56 738 „ 74 96 89 89 
o Gk XL oe 135 127 14 1:27 166 215 1-62 150 147 
Total operating expenses es ee 17°99 | 17°76 18:59 1195 , 1816 18:56 17 96 18:98 | 19::9 
Car mileage run. 
3 | 1899. 1900. 1901. 
Cable .. ae ae 10,416,079 10,610,091 8,750,956 
Electric - wid 905 19,817,978 24,963,196 27,035,040 
Horse 2 es ed 11,996,799 9,812,081 8,937,855 


————————— A — — 


The figures for cable traction necessarily are not for the complete 
year, as the final piece of cable track, that on Broadway, was 
changed to electricity during the first part of June, 1901. Never- 
theless, the cable car mileage during the year was less than 40 per 
cent. of the cable car mileage for 1900. The horse car mileage 

so shows a decrease of about 15 per cent., while the electric car 
mileage shows an increase of 8'2 per cent. The total mileage for 
the system is less than last year to the extent of 1,266,967. This, 
however, does not represent either & diminution in passengers 
carried, who, in fact, number 11,002,078 more, or in carrying capacity, 
na the new electtic cars are larger than either the cable or the horse 


‘batt whioh they have displace 


— 


— — —— 
*. 


wages of the engineers and firemen and in fuel. In fact, the main- 
tenance of way expenses and those of maintenance of equipment 
were both higher than last year. The reduction in motive power 
is, of course, attributable to the operation of the new power house 
of the company, and it is interesting to notice that the greater part 
of the saving secured therefrom (0.21 cent) is just about equally 
divided between the expense of labour and that of fuel. 

The reduction in ation charges per car mile is attribu- 
table to the general employment of double-truck cars, which have 
become the standard for practically all the electric lines of the 
company. Binglestruck cars are still in operation on Broadway, but 
they will be replaced by the long oar just as soon as the Broadway 


————————— M —— 
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tracks at the curves are so arranged that double- truck cars can pass 
each other with safety. 

The effect of the higher spced employed by the electric cars on 
operating expenses is shown in a very interesting way by com- 
paring the transportation charges of the electric cars with those in 
the horse car and cable car columns. It will be seen that the total 
charge for transportation is considerably more than 1 cent less 
per car mile than the horse car charge and a little more than 14 
cents per car mile less than that in the cable car column. So far 
as conductors and gripman or drivers are concerned, the cable cars 
show an economy over the horse cars, amounting to 0.78 cent, but 
the greater cost of inspectors (0.69 cent) and of car lighting (the 
cable cars are lighted by gas), 0.33 cent accounts for the difference. 
For a proper understanding of the figures contained in this table, 
and, indeed, of any comparison of street railway figures made out 
on the basis of the car mile as a unit, the reader should bear in 
mind the fact that the cars used are entirely different with each of 
the motive powers. The horse car will seat only from 16 to 20 pas- 
sengers, the cable car about 28 passengers, while nearly all the 
electric cars now in use are double-truck cars and will seat from 
30 to 50 passengers. 


OBSTRUCTION. 


IT is extraordinary that in England, the home of free trade and 
enlightened commercial enterprise, the people should submit to so 
much pernicious legislation in connection with so important an 
industry as the supply of electricity. The Tramways Act of 1870, 
and the Electric Lighting Act of 1882, which was based upon it, 
are monuments of how to obstruct an industry. 

The amendment of the latter Act, brought about by the efforts of 
Lord Thurlow’s Committee, was a tardy recognition of the blight- 
ing effect of the 21 years’ purchase clause, but the practical right of 
veto allowed to local authorities with respect to applications for 
provisional orders, and the tenderness with which municipalities 
bave been treated by the Board of Trade and the Local Government 
Board, constitute a power of obstructive interference with com- 
mercial enterprise that accounts for the slow progress of this 
country in electrical business, in comparison with the United States 
and some of the Continental powers. 

We have recently pointed out how many towns are supplied with 
clectricity without statutory powers, presumably to the advantage 
of the several communities, and without detriment to anyone; but 
beyond proving that special legislation does not appear to be very 
necessary, it would not be desirable to assume that no legislation 
at all is necessary. 

Undertakers require some compulsory powers, and local autho- 
rities must also be secured in the management of roads; but on the 
other hand, the abuses connected with the grant of provisional 
orders to municipalities, which they are allowed to hang up for 
years, and the very rare occasions when the Board of Trade exercise 
their right of dispensing with the consent of the Corporations, 
require to be remedied. 

It is not a very simple matter to grasp all the legislation which 
affects electricity supply, for there are not only the Electric Light- 
ing Acts of 1882 and 1588, and the Electric Lighting Clauses Act 
of 1899, but a multitude of other Acts bearing directly or indirectly 
upon the working of the business. 

Under Sec. 12 of the Electric Lighting Act, 1882, a number of 
other Acts are incorporated, including the Land Clauses Acts of 
1845, 1860, and 1869, also certain provisions of the Gas Works 
Clauses Acts of 1847 and 1871. Then the Public Health Acts, the 
Borough Funds Acts, the Telegraph Act, 1869, and the powers vested 
in the Postmaster-General, all have a bearing upon the manage- 
ment of the undertakings, besides the regulations of the Board of 
Trade and Local Government Board, which are authorised by one 
or other of these Acts. 

The laws relating to overhead wiring require to be clearly defined, 
and the Finchley case may establish the limitsof the legal rights of the 
local authority to interfere with wires crossing a public road, which 
have been put up in accordance with the Board of Trade regulations 
and bye-laws approved by them, and with the consent of the private 
owners on both sides of the road. There is an idea among some 
municipal bodies that they own the fee simple of the surface of the 
public roads and rights above them to any height, but this is ques- 
tionable. The Electric Lighting Acts require the assent of a lccal 
authority before the undertakers, under a provisional order, can 
place a wire across a public road, but this does not apply to persons 
acting without the statutory powers which impose the condition. 

Sec. 1 of the Electric Lighting Act, 1888, which provides for the 
content of the local autbority to the grant of a provisional order, 
requires diastic amendment. In operation it has had much to do 
with the partial paralysis of the industry. It is true that the 
Board of Trade bave power to dispense with such consent if they 
are satisfied, having regard to all tbe circumstances of the case, that 
the refusal to give it is not such as they can confirm, but there is no 
definition of what constitutes a valid reason for withholding 
consent. 

We decline to consent, some say, because we own the gasworks ; 
others allege as a reason that they may at some time, not specified, 
desire to apply for powers themselves, or that there is no demand 
for electricity in their town. Such reasons as these have sufficed to 
deprive towns for years of a supply of electricity. 

Why should the procedure differ from that in the case of the 
promotion ofa Bill in Parliament? Notice being given of the 


intended application by public advertisement in October or 
November, the local authorities have only the same rights as the 
general public of petitioning against the Bill and appearing before 
the Committees of Parliament to oppose; but in the case of a 
provisional order their assent is required to be proved, or the Board 
of Trade convinced that they ought to dispense with it, and if they 
do, and report their reasons to Parliament, the local authority has 
still the right of going before the Committees and opposing the 
Board of Trade Confirmation Bill. We remember a case where the 
local authority and the company had agreed as to the terms upon 
which assent should be given to the grant of a provisional order, and 
the draft orderand supplementary agreement were submitted to the 
Board of Trade, when a dispute arose between the local authority and 
the Board of Trade as to whether certain terms should be inserted in 
the order itself or in the separate agreement. The local authority 
were determined, and withdrew their consent, the Board of Trade 
granted the order in the form they preferred, and submitted it to 
Parliament, where the local authority opposed, and the Committee 
compromised the matter by transferring part of the terms from one 
document to the other. The company, in all this dispute, were 
practically powerless, the result being an ultimate withdrawal of 
the opposition in the second House. In this case there was no 
contest over the terms, but only as to which document should contain 
them. 

As specimens of the character of the letters from local authorities 
in which they refuse consent, we extract the following from the 
Minutes of evidence on municipal trading in the Report of the 
Joint Select Committee of the House of Lords and the House of 
Commons, June 26tb, 1900. The first letter, dated July 19th, 1899, 
is to the following effect. The italics are ours:— 

“ Yours of the 29th ult., as to the above, has been placed before 
my Council, who have directed me to state in reply that, as the gas- 
works at Milton belong to the Council, they will, at the proper time, 
take the necessary measures for opposing the proposed issue of a 
provisional order for supplying electricity for public or private 
lighting within this district." 

The second letter is dated July 26th, 1898, and is as follows :— 

„J beg to acknowledge tbe receipt of your letter of the 23rd 
inst., which shall be submitted to the Town Council of Neath in 
due course. 

“Meantime may I venture to inquire whether you are seriously 
contemplating proceeding with the application in respect of which 
you recently served me with a notice, and whetber you are aware 
that the Corporation are owners of the gas undertaking within this 
borough." 

On October 22nd, 1898, the town clerk wrote :— 

"Your proposals have been carefully considered by tle Neath 
Town Council, who instruct me to say that having regard to the 
very large amounts which they have expended on their gas under- 
taking (in connection with which I may say an additional outlay of 
about £15,000 has recently been sanctioned by one of the Govern- 
ment departments), and for various other reasons, they are not 
prepared to give their consent to the promotion of your provisional 
order, or to accept either of the alternative proposals set out in 
yout letter of September 9th, and that therefore it is considered 
unnecessary to trouble you to come down to Neath for any confer- 
ence on the subject. Ihave to thank you for the courtesy of your 
communications.” 

In another case the local authority petitioned the Board of 
Trade not to dispense with their consent, stating as a reason the 
following fact - In pursuance of the said Act the Corporation 
purchased the Aberavon gasworks from the then gas company, aud 
provided a supply of gas for public and private lighting within the 
borough.” 

These reasons were deemed sufficient to warrant the Board of 
Trade in refusing to dispense with the consent of the local 
authorities, with the result that to this day there are no electric 
supply works in either of the towns, the industry being absolutely 
obstructed in the interests of the gas monopoly. 


THE RATING OF ELECTRIC LIGHT AND 
POWER STATIONS. 


— — 


(Concluded from page 820.) 


Rating of Superfluous Plant, &c.—1t is apparent that the applica- 
cion of the principle above considered is chiefly important to gas- 
works and waterworks, where part of the plant must necessarily 
consist of gasometers and reservoirs, which, while they occupy 
large areas of rateable land, are not themselves directly productive. 
In the case of electric light undertakings, while there is no need 
for reservoirs of any kind, the size of the generating station and 
power-producing capacity of the plant in stock are often consider- 
ably greater than the immediate demand for electricity on the part 
of consumers would seem to justify. The increasing popularity of 
electricity as à means of illumination and of transmitting power 
from place to place, renders it necessary for a supply company to 
lay down an installation with which they can meet an ever-increas- 
ing demand. The question thus arises: How far should the unpro- 
ductive portion of an installation be rendered liable to pay rates? 
Apart from the increased average which would be necessary for 
coal, &c., at the generating station, there might be a main laid in & 
Piu with a view to the subsequent supply of consumers in that 

istrict. 


Experience has already shown that the promoters of electric 
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lighting undertakings may rely on a great and progressive increase 
in the demand for their current. It is therefore a wise economy on 
their part in erecting the works and laying the mains, to make pro- 
vision for this increased demand, by putting down plant far in 
excess of their immediate requirements. Thus, suppose a corpora- 
tion were to construct a lighting station, lay ing out a sum of £200,000, 
in order to render it large enough to cope with the future needs of 
a rapidly expanding district. Assume that the site for works, 
buildings, and the necessary landlord's plant cost £120,000, and the 
mains £80,000. After the works have been completed and in full 
working order for a period of three years, the accounts will show 
an annual but decreasing loss. What, under such circumstances, 
should be the proper method of assessing the property? While, on 
the one side, the outlay may be pointed to, and the structural value, 
or contractor's theory, may be brought forward to support an assexs- 
ment which would only be justifiable if the whole property were 
fully utilised ; on the other hand, it may also be not unreasonably 
asserted that as no profit is being made, no tenant would give any 
rent for the property upon an annual tenancy, 

The latter contention is probably fallacious, because the part of 
the plant which is lying idle is not contributing to the net protits ; 
moreover, if that part was to be abandoned, and the plant eco- 
nomically used, it would be quite possible to make a profit which 
would justify the rate. Further, it has been repeatedly shown that 
a properly and economically-equipped lighting installation usually 
does show a profit. 

To rate the property on the capital value of £200,000 would 
clearly involve the rating of prospective profits, because, no present 
profits being made, it is only out of the future profits the rent and 
rates could be paid. 

To put the whole matter in a nutshell, the occupier of the instal- 
lation must be looked upon as representing both landlord and 
tenant. To find a tenant for a concern which showed an annual, 
albeit a decreasing loss, would be impossible. To find an enter- 
prising company willing to undergo the risk of loss fora few years, 
in the hope of increasing its turnover when customers began to be 
plentiful, would not be difficult. The capital sunk and losses made 
during this period must rather be looked upon as a charge upon the 
capital account than the profit and loss account, and go, perhaps, to 
make up what is often called “goodwill.” If the business is 
pradently conducted during this period, the capital so sunk will 
probably prove to have been judiciously laid out, and will become 
remunerative in the future. 

The following extract from a judgment of Lord Esher, M. R., in 
the case of R. v. South Staffordshire Water Company (16 Q.B.D., 
359), is of importance in this connection. In referring to the rating 
of a waterworks which comprised certain reservoirs and plant not in 
actual use, but which were intended to meet future requirements, 
his Lordship said: There might be works of the undertaking which 
had not become part of the actual system, as, for instance, a reservoir, 
or second lot of engines not yet used at all, but constructed with a 
view of becoming part of the works in the future ; such would be no 
part of the existing system of works, but would be intended for 
another system, and would, of course, be rejected in making the 
calculation. But that is not this case, for here every part of the 
works is in actual use, though they are too large for the supply of 
water at present required. Therefore, in answer to the first question 
raised by the special case, namely, whether, in calculating the value 
of the works in this parish, allowance is to be made for all the works 
of the undertaking now in use, or only for such of them as are 
required for the present supply, I say that all works that are now 
in use are to be taken into the account, and not such only of the 
works as are necessary for the present supply. Then, further, I 
think that the value of the whole, which is found by the 
arbitrator to be £462,000, has been arrived at upon a right theory. 
As the works in use are in excess of the present requirement, a 
tenant taking the whole or part of the property in a particular 
parish ought not in justice be asked to pay the same rate of rent as 
he would if all the works were earning profit. Iam of opinion 
that it has, since all the works must be taken into account, as they 
are all in existence and being used." 

“Then as to the second point. . . . A tenant from year to year is 
not a tenant for one, two, three or four years, but heis to be con- 
sidered asa tenant capable of enjoying the property for an indefinite 
time, having a tenancy which it is expected will continue for more 
than a year, but which is liable to be put an end to by notice. 
Therefore, with regard to the rates, in order to see what part of the 
whole property ought to be taken within a particular parish, you 
get at the annual value of the whole as a whole in order to get the 
first figure, and then you make certain deductions in order to zet at 
the rateable value of the whole. One of these deducticas is the 
rates which the hypothetical tenant would have to pay. This is as 
imaginary as all the rest, and such tenant is not bound by the 
valuation list which binds existing tenants if they have not appealed; 
otherwise the rateable value would vary according as the calculation 
waa made in the first or last of the five years of such list. The 
hypothetical tenant is, in fact, not bound by the valuation list, 
although probably it would be looked to, and its figures would be 
adopted. Therefore, in answer to thc second question, which is 
whether a deduction is to be made in respect only of the actual 
rates payable, I say no, but the deduction is to be of the rates, 
Which would, as far as can be scen, be payable in respect of 
ihe work." 

Deduction of Rates whrn System lics in more than One Parish — 
As has been pointed out, in estimating the rent which the hy po- 
thetical tenant would be disposed to give, the rates and taxes 
Payable by him are deducted from the gross receipts. The same 
rule, of course, applies to the hypothetical tenant of that part of an 
electric lighting installation which is situated within one parish. 
Seeing that the rate may be different in adjoining parishes, a uew 


861 


difficulty may be added to the ascertainment of the rent which a 
hypothetical tenant would give for the whole undertaking. If the 
average rate in the pound were subtracted, the hypothetical tenant 
in the parish where the rates were high would benefit at the 
expense of the tenant in a parish where the rates were low. The 
plau usually adopted, in order to avoid inequality, is to estimate 
the “rateable value plus rates” of the whole undertaking, and then 
make a deduction in respect of each separate parish, If the calcu- 
lation has been made showing the subtraction of the average rates 
from the whole, the inaccuracy may be corrected by adding to tbe 
rateable value in each parish the average amount of rates, aud sub- 
tracting from the sum thus arrived at the particular amount appro- 
priate to each parish. 

Kateability of Electric. Installation Owned by the Local Authority. 
— Where the local authority are themselves the undertakers (to use 
a phrase which is commonly employed in the Electric Lighting 
Acts) it is probable that, following the cases which have been 
decided in connection with gas and waterworks, the Assessment 
Committee will proceed on a priuciple slightly different to that 
which we have already explained. 

It Was formerly held that inasmuch as the local authority in 
providing gas or water to the inhabitants of their district were con- 
ferring à benetit upon the district, they had no beneticial occupa- 
tion and were not rateable. This doctrine was abolished in the 
case of Jones v. Mersea Docks, (1865), 11 H.L. Cas. 443, and in the 
case of R. v. Longmead, [(1849), 13 C. B., 116], the Commissioners 
of Huddersfield were held rateable for their reservoirs outside Hud- 
dersticld, in the township of Longwood. Lord Denman, C. J., in 
that case pointed out that “the main purpose was the supply of 
water to that portion of the inhabitants of a particular township 
that will pay not less than 12s. per annum for it. A further pul- 
pose is the prevention of fire in the same township, the benefit from 
which 1$ confined principally to the owners of combustible property 
therein." 

In the case of The Mavor, &c., of Worcester v. The Assessment Com- 
mittee of the Droitwich Poor Law Union (1876), 2 Ex D. 45, the facts 
were as fullows: The Local Board of Health for Worcester erected 
aud occupied works for the purpose of supplying the inhabitants of 
the town with water. The works were situated within the parish 
of Clavies. In order to benefit the inhabitants of Worcester, the 
Local Board made the scale of charges so low as to leave a profit 
far less ithan would have acerued to a company carrying on the 
works as a commercial undertaking. In adopting their scale of 
charges, the Local Board intended to carry out those provisions of 
the Public Health Act, 1848, the object of which was to ensure a 
supply of water at a low price for sanitary purposes. The Assessment 
Committee of the Droitwich Union, within which the parish of 
Clavies was situate, by a valuation list assessed the Local Board at 
a rateable value of £1,400, based upon the amount which might 
have been earned by a trading company carrying on the waterworks 
for their own benefit. The Local Board claimed to be assessed at a 
rateable value of £540, based upon the profit actually earned by 
them. It was shown that in fixing their water-rate at 4d. in the 
pound per anuum on the net aunual value of the dwelling-houscs 
and premises supplied with water for domestic use, the appellauts 
had taken into consideration not so much the profit to be made out 
of the water as a commercial speculation as its value as a sanitary 
agent in ipreserving the health of the city, and the necessity of 
bringing the supply within the reach of the poorest class of 
inhabitants, and in order to induce the inhabitants to discontinue 
the private sources of supply; and they accordingly fixed a price 
which left but little profit above the actual cost of supply, but 
which had effected the object which they had in view by promoting 
the general use of the water throughout the City. The Court of 
Appeal, affirming the decision of the Queen's Bench Division, held 
that the effect of Sub-secs. 93 and 94 of the Public Health Act, 1848, 
was that the Corporation could not levy more than sufficient to 
cover expenses by the water-rate, and consequently that the rate- 
able value would have to be restricted. 

In the course of his judgment, Lord Justice Wightman said :— 
An occupier of land is not rateable in respect of the whole proht 
derived from the land, but only in respect of the profit which he 
himself derives from the land." Further on he said, The rent, and 
therefore, the rateable value of every house in Worcester is increased 
by reason of the occupier being entitled to cheap water from the 
waterworks of the Corporation, and if the Corporation, in respect of 
the reservoir and waterworks, were ratcd at the profit which a tenant 
under uo restriction could get from the waterworks, the same protit 
would be rated twice over. If the waterworks were transferred to a 
*enant who was under no restriction as to the price he charged for | 
water, the rateable value of the waterworks would be increased, but 
there would be a corresponding diminution of the rateable value of 
the premises supplied with the water. 

It follows, therefore, that, according to the contention of the 
Assessment Committee, the Corporation are rateable in respect of 
their reservoir at a higher sum than a waterworks company estab- 
lished by an Act of Parliament would be rateable, and are rateable 
on an assumption which not only is not true, but which cannot he 
true —that a tenant is in possession of a reservoir with the monopoly 
of the supply of a particular town with water, and is unlimited in 
respect of his charges.” 

It has been said that the principle laid down in the above case is 
too wide, and that it has not been followed in subsequent cases (see 
“ Ryde on Rating,” 1900, pp. 268, et se7.), but it has certainly never 
been overruled or dissented from in any higher court. 

While in one case it was pressed so far as to show that if a local 
authority instead of making a profit is carrying on a waterworks at 
a loss, it cannot have any rateable value whatever. (See Mayor, &c 
of Peterborough v. Stamford Union (1833), 31 W.R. 949.) 
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In Dewsbury Waterworks Board v. Assessment Committee of 
Penistone Union ( (1886) 17 Q.B.D.) the appellants, a local board 
incorporated by a special Act, were empowered by the Act to levy 
a public water rate, but it was provided that they should not levy 
any higher rate than might be required to discharge so much of the 
expenses of maintaining the waterworks, and as the amount of 
water rentsand other payments for a supply of water should not be 
sufficient to discharge. In deciding that the amount of the water 
rate levied ought to be taken into account, Lord Esher said :— 

“The legal principle is this: Yeu are to take the annual value 
(subject to all tne usual deductions which ought to be allowed) of 
the property to be the rent which a hypothetical tenant from the 
year to year would give for it if he had it upon the same terms as 
the actual owner (4.c., in the present case this water authority or 
corporation) has it. In that view the headnote to Mayor, &c., of 
Peterborough, v. Stamford Union (31 W. R. 949) must be expanded 
and read thus (adding the words in italics): ‘Where land is occu- 
pied by a local authority for public purposes the land is to be 
assessed to the poor-rate at the rent which a tenant would pay, if 
subject to the same restrictions as are imposed, and entitled to the 
same advantages as are conferred upon the local authority.“ 

The true significance of the doctrine of the Droitwich Case, in its 
application to the rating of electric light undertakings will be easily 
understood upon reference to the Electric Lighting Acts. Thus, 
Sec. 7 of the schedule to the Electric Lighting Act, 1899 (62 and 
63 Vict. c. 19) deals with the application of mouey and purchase of 
land, &c., by the local authority when they are themselves the 
undertakers. It provides that the moneys received by the under- 
takers shall be disposed of as therein mentioned. By Sub-sec. (e) 
it is provided (inter alia) that the undertakers shall carry the net 
surplus remaining inany year and the annual proceeds of the reserve 
fund when amounting to the prescribed limit, to the credit of the 
local rate as defined by the principal Act (e. 9., the Act of 1882) or 
at their option shall apply that surplus, or any part thereof, to the 
improvements of the district for which they are the local authority, 
or in reduction of the capital moneys borrowed for electricity 
purposes. " 

Provided always that if the surplus in any year exceed £5 per 
cent. per annum upon the aggregate capital expenditure on the 
undertaking, the undertakers shall make such a rateable reduction 
in the charge for the supply of energy as in their judgment will 
reduce the surplus to that maximum rate of profit. Any deficiency 
of income in any year when not answered out of the reserve fund 
shall be charged out of the local rate. 

Seeing tbat the income to be made by a local authority acting in 
the capacity of undertakers is limited to 5 per cent. on the capital 
outlay, it is clear that the principle of the Droitwich Case may have 
to be applicd. It will be even more important in the case of electric 
tramways, for in many towns the large profits earned by this form 
of municipal enterprise have been devoted to making a very 
material reduction in the borough rates. 
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THE UNDERGROUND RAILWAY ELEC- 
TRICAL INQUIRY. 


(Continued from page 794.) 


On 13th inst. Major CARDEW was again in the box, and in reply to 
Mr. WALLACE, said that, from the figures wbich had been put 
forward by Mr. Kapp, he believed that the amount of energy stated 
by Mr. Kapp to be required for working the Metropolitan Hailway 
was correct. He agreed with Sir W. Precce that it would be better to 
have the conductors overhead, as inconvenience was found to result 
on the experimental line from the surface rail. 

Cross-examined by Mr. FLETCHER Mouton: The only portion 
of the equipment which it was now suggested that he had seen was the 
motor car of Buda-Pesth. His substantial reason for drawing the 
conclusion that the alternating would be better than the direct for the 
Metropolitan line was that it was in communication with all the 
other lines in England. 

If the District Railway lay down the direct system, would that 
alter your view ?—1 do not know that that is suggested. 

Fou may take it from me that they will.—Well, I did not know 
that. Of course, if I were the adviser for the whole underground 
gystem, I should not advise them to have two systems. 

In further cross-examination, Witness faid that anything which 
imperilled the breaking down of & line would, of course, be of 
greater importance tban the saving of 10 per cent. on the cost of 
working. His argument was that he preferred the Ganz system 
because of the connection of the Inner Circle with the whole rail- 
way system. He admitted that the danger was the crossing of 
wires carrying high voltage, and any railway which adopted the 
overhead system must remove all crossing wires. There must be no 
crossing wires on the Inner Circle. With regard to the tenders, 
the problem was put to al, and they each tried to solve it in a 
different manner. He did not think it would be correct to say that 
Thomson-Houston would supply 150 per,cent.,, more power than 


Ganz's, and he took it that Ganz's were prepared to do the work 


specified. The Thomson-HoustoniCompany offered in their tender 
a maximum output of 7,400 Kw. and an average of 4,500 Kw., and 
against that Ganz s offered a maximum of 9,300 Kw., and an average 
of 4,800 xw. Then Gavz's offered to give the maximum quantity 
with two generating sets, and to keep one set in reserve, so that they 
would have a reserve of one-third ; against that Thomson-Houston 
only offered a reserve of one-fourth. He admitted that the Gans 


tender showed less power in the boilers, but not less power in 
the engines, and certainly a great deal more power in the generators 
as compared with the tender of Thomson-Houston. 

_ In answer to Mr. PARKER (one of the arbitrators), WITNESS said 
in his opinion, the larger generators were most suitable for the 
Underground. 

Further cross-examined: He had not seen exactly the system of 
control described by Mr. Blathy, but he had seen the liquid rheostat 
at Buda-Pesth. In the liquid rheostat proposed on the Metro- 
politan, a cooling apparatus was proposed. He agreed with Sir W. 
Preece that it was important to wait for the fitting up of the line 
in Italy on the Ganz system before that system was applied to the 
Metropolitan. He was not of opinion that the Ganz system was in 
a purely experimental stage. As regarded the adoption of electric 
traction on the Inner Circle, every system was to some extent in an 
experimental stage. There was no system in anyone’s pocket which 
could be brought out and applied to the Inner Circle right away. 
There were no doubt details in the application which might be con- 
sidered experimental. 

In re-examination by Mr. Cripps, WITNESS said if the direct 
system was applied, there would be certain details which must be 
experimental for a certain time. The Central London Railway was 
a self-contained railway, but the District Railway had to deal with 
the bringing-in of many other trains. He must admit, however, 
that the Board of Trade would require more experiment to satisfy 
themselves as to the safety of the Ganz system with the high 
tension, than of the direct eystem with which they had had more 
experience. He apprehended no failure in the application of liquid 
rheostats for traction purposes. 

Mr. TaLBoT, member of the firm of Hopkinson & Talbot, con- 
sulting engineers, said the whole of the 57 miles of tramway in 
Leeds was erected under his supervision. It was put up under what 
would be called the rigid system—that was, the wire was rigid. It 
was hard drawn copper wire, and it had been in use since 1897. 
He produced wire which had been in use 44 years. Except just at 
the start, they had had no trouble with the wires. In some parts 
they had a 65-second service. 

By the ARBITRATOR: He was at Leeds every 14 days, and any- 
thing which went wrong would be reported to him. The system in 
Leeds was being continuously extended. 

In cross-examination, WITNESS said he had not been informed 
that Messrs. Ganz did not intend to use hard-drawn copper wire; 
the ear proposed to be used by Messra. Ganz for the wire was not 
the same as he used. He had had no experience of phosphor 
bronze wire. 

Prof. Sinvanus THOMPSON said he had carefully considered the 
three-phase system. Comparing the two systems proposed, he 
favoured Ganz's system, because he gave the preference to the 
alternating system wherever the necessity came for using high 
voltages. In the continuous system they had to transform the 
current, and he thought by doing away with the rotary converter 
they got one further stage towards simplicity. Then there was a 
certain amount of danger by the use of the rail conductors on the 
continuous system and a loss of energy. The loss of energy would 
depend on the number of sub-stations. If there were seven gub- 
stations he would calculate the average loss of energy to be 8 per 
cent., but it might run up to 12 per cent. There was also a loss of 
energy in the converters and the commutators, and altogether he 
reckoned there would be a loss of energy of 16 per cent. on the 
continuous system. There would be & loss of 3 per cent. on the 
alternating system, so that there was a balance of 13 per cent. in 
favour of the three-phase system. With regard to the motors, there 
was little difference between the revolving power required with 
either system; but there were certain advantages outside that in 
the polyptase motors. The controlling apparatus on the Central 
London Railway was a very complicated apparatus, which had 
grown up from tramways, but it worked wonderfully well. The 
control on the poly pbase motor was much simpler. The cascade 
motor brought the poly phase motor in front of the series parallel 
motor, as it enabled them to get up quicker to top speed. Gene- 
rally he was against overhead wires, but he felt that if there was 
any place where overhead wires should be tolerated it was on a 
railway and in a tunnel. Ho would certainly say that in the case 
of the Metropolitan Railway the overhead wire would be safer than 
the charged rail on the surface. He had seen two tunnels where 
wires were attached to the roof. He did not imagine that there 

could be any difficulty in fixing the wire overhead in the tunnels. 

In cross-examination by Mr. FLETCHER MOULTON, Witness did 
not think he had put the loss of energy in the rotary converters ab 
too high a figure in giving 8 per cent. He considered the three- 

phase system better for a railway with frequent stoppages like the 
Underground. He did not agree that collectors gave as much 
trouble as commutators. Economical considerations made it almost 
obligatory to use overhead wires on railways. He had never yet 
seen a concatenated system under control. 

This concluded the evidence. 


On 15th inst. the arbitration concluded with the addresses of 
counsel. 

Mr. Carers, K. C., shortly summed up for the Metropolitan Rail- 
way, and contended that not a single witness had been called on 
the other side to challenge the facts they had placed before the 
Arbitrators. He submitted that on the grounds of cost, 
safety, efficiency, simplicity and the eliminations of the human 
element, the Ganz system showed itself superior to the direct, and 
accordingly he argued that the decision of the Arbitrators ought to 
be given in favour of that system, which was the more efficient. 

Mr. FLETOHER Moovron said that, shortly, the position was this 
—both the parties were agreed that it was a wise and prudent 
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thing that these railways should change their system from steam to 
electricity, and both were agreed that the direct current was per- 
fectly capable of doing what was required without any engineering 
or electrical risk. The only contest between the parties was this — 
the Metropolitan Railway said it was better not to have the direct 
stem because there was another course more wise and more 
prudent. Almost as keen as the disputes in theology were the dis- 
utes in the world of science, and therefore it was that a condition 
of the arbitration was that instead of the arbitrator being an expert 
he should be one who did not make any clam to such knowledge. 
There were people in the electrical world who thought that anyone 
who touched polyphase motors would lose his character as a gentle- 
wan, while, on the other hand, there were those who objected to 
the direct current as an unclean thing. It was for the Arbitrator 
to decide which was the wisest and most prudent course to take in 
accomplishing the object both parties had in common. The posi- 
tion of the District Railway with regard to the direct current being 
able to do what was required was not even challenged, and in 
America they found 20,000 miles of tramway and 2,000 miles of 
railway worked on that system. He might say the direct system 
bad no rival, for the only other railways not worked by that system 
were a few small lines in Switzerland, only one of which could be 
called a railway, and on that the traffic was exceedingly small. 
Even on those railways the polyphase motors were entirely different 
tc those which had been put before the Court as those intended for 
the Metropolitan Railway. It might be found that the con- 
catenated system had considerable merit, but to go and put a totally 
untried sy&tem to work probably the heaviest and most congested 
trafic in the world, appeared to him to be the reverse of 
prudent, and he had great difficulty in treating with due 
forensic courtesy the arguments against him. Proceeding to 
deal with the details of the Ganz system, counsel ridiculed the 
system of control, and said he did not thiuk the witness had the 
slightest idea of what it was to be. As to the tenders, he thought 
they should be put on one side, for Ganz's tender was for a totally 
different thing to that of the Thomson-Houston. His contention 
was, that there had been no evidence on the other side to show that 
the Ganz system was cheaper to instal or to work than the direct 
system. Mr. Blathy has changed his acceleration from 1:5 to 2'6, 
which was quite different to that on which he started, and his reason 
for doing that was because he thereby reduced the cost of working. 
The whole of what Mr. Blathy had put before them with regard to 
cost and method of working was based upon the suggestion that he 
was going to put on 300-H. . motors weighing 5,500 lbs., when the 
best he had made as yet were 150-H. . motors weighing 8,360 lbs. 
The only things they had before them with regard to these motors 
were disgrams, but they could not see what the motor could do 
until one was built. With respect to the control of the liquid rheo- 
stat, it had never been tried, and there was a really humorous side 
to the suggestion that these should come into competition with the 
direct system. The complacent optimism of Major Cardew on this 
point was really a terrible condemnation. On the question of 
safety, he based his case on the experience which had been gained 
of the direct system, whereas tbe other side could point to no ex- 
perience. After all, what would decide the matter was, that they 
knew what the direct system would do, whereas the other was pro- 
phesy—the roseate vision of people eager to supply the plant. 

Mr. CRIPPS asked when the parties would be likely to hear the 
result of the arbitration. 

Mr. Lrrrr.xrox said by the Act of Parliament it was left to the 
discretion of the tribunal and not to the umpire in an ordinary 
arbitration, and therefore he, himself, could not say how soon the 
decision would be made known. 


ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


THE QUESTION OF SHALLOW TRAMWAYS. 


THE Council had under consideration at the meeting on 12th inst. 
the adjourned report of the Highways Committee in relation to the 
construction of subways for gas, water, and other pipes, wires, &c., 
and for the accommodation of shallow underground tramways. In 
à Supplementary report it was pointed out that some modification of 
the projected experimental line was considered desirable, and the 
Committee therefore recommended the Council to apply in the next 
session for powers to make subways in streets for the reception of 
pipes, wires, and other things, where desirable, and for electric trac- 
tion and for other purposes of locomotion, and for authority to con- 
struct a subway and electric tramways therein from the Victoria 
Embankment to Holborn, and to take such tramways by an inclined 
plane to the street level at a point in the centre of the carriage-way 
of Southampton Row, and thence to join with the existing tramways 
in Theobald's Road. The cost of the latter scheme was estimated 
at £320,000, but the Finance Committee, in a separate report on the 
proposal, stated that, without more information as to the cost of 
construction of the subway and tramways and cost of working, they 
were not in a position to report upon the financial bearings of the 
scheme, The application to Parliament would not, however, involve 
any liability beyond the cost of promoting the Bill, and if the 
powers sought were obtained, an estimate would have to be sub- 
mitted to the Council before any expenditure could be incurred, and 
for this purpose the scheme would have to be prepared and worked 
out in detail. 


Mr. J. W. Beny, in moving the adoption of the recommendation, 
said that it was necessary to give some additional particulars in 
relation to the project. The scheme was based upon a report which 
had not yet been published ; the figures yet required verification, 
and the proposal seriously affected the work of the Improvements 
Committee. The question of subways was not a new one. In 1890 
the Council recognised the grave inconvenience of the constant 
uprooting of the streets, and they ventured to bring in a Bill asking 
Parliament to constitute the London County Council as the subway 
authority over the streets with powers to compel the companies to 
use the subways. That Bill met with a disastrous defeat, as the 
road authorities joined hands with the companies, and the Bill 
came to an untimely end. In 1893 the Council were successful in 
carrying a Bill to make subways in new streets and to compel the 
companies to utilise the accommodation thus provided. Since then 
the importance of the question had increased; there had been a con- 
ference of local authorities on the subject, and he was glad that 
London had attached unusual importance to the decisions of the 
conference. The Home Office had sent three peremptory notes 
asking what the Council intended to do in order to give effect to 
the wishes of the local ‘authorities in London. In that 
connection another question had to be considered. A Joint Com- 
mittee of the Lords and Commons had sat to consider the subject 
of tube railways, and at the conclusion of its report the Committee 
drew attention to the system of shallow underground tramways on 
the Continent and in America, and recommended that the Board of 
Trade should hold an early inquiry into the matter. In view of 
that expression of opinion, the Highways Committee felt bound to 
make an investigation on their own account, and the electrical 
engineer and tramways manager had had the assistance of Mr. J. A. 
Baker, who joined them in their inquiry in America. It was of 
great importance for the Council to arrive at a decision on the sub- 
ject on that occasion, as next year Parliament would be invited to 
consider the extension of deep tube railways in London. Before 
the subterranean railways were handed over to what he might term 
foreign control, or before Parliament was committed to deep tube 
railways, they wanted to have an opportunity of showing what 
could be done in a much better way. The point was that unlass 
the Council adopted the report of the Committee that day 
they would not have the necessary locus standi before the 
Parliamentary Committee which would consider the matter. The 
first proposition was that the County Council should be 
constituted the subway authority for both old streets and new ones. 
The speaker then drew attention to wall diagrams showing a cross- 
section of the proposed subway for two lines of tramway, with sub- 
ways on either side for the accommodation of pipes, and he stated 
that the depth of the tramway subway would be 13 feet from the 
street level, with access to the station platforms by means of stairs 
from the street surface. When Mr. Benn was in Boston in 1895 
that city was in the same difficulty as London, but they now had 
tbe advantage of three years' working of the underground system 
proposed for the metropolis. The proposal of the Committee was 
to operate single-deck cars, which would run to the several routes 
which converged on Theobald's Road, and would include Clapton, 
Hackney, Islington, and Kentish Town. As far as the cost was 
concerned, there was an enormous amount of traffic to be handled. 
In Boston the number of cars running in each direction was 250 
per hour, or 4,000 daily, whereas on the Central London there 
were 250 trains a day. There had been no disturbance of the streets 
during the construction of the lines in Boston and New York, 
and that would prevail in London, whilst the question of vibration 
would also be obviated. It was necessary to do something to link 
up the tramways system of London, and unless they could join uorth 
and south together, they would never be able to do that to which 
the Metropolis was entitled. The Committee even hoped the City 
would welcome the County Council in a subterranean manner by 
way of subways, and if the Council adopted the recommendation, 
they would submit detailed proposals on a future occasion. 

After some observations by Messrs. J. A. Baker, Beacucrorr, 
E. WHITE, SHEPHEARD, and Davies, the recommendation was put 
and carried unanimously. 

Electric Tramways.—It was decided to abandon the proposals 
to obtain powers to construct tramways between Harlesden 
and Hammersmith Broadway (leaving the line to Putney Bridge to 
be proceeded with), and between Uxbridge Road and Shepherd’s 
Bush. It was also decided to omit from the Bill the proposed tram- 
way between Eltham and Eltham Park on the ground of the refusal 
of the Woolwich Borough Council to contribute towards the street 
widenings, and the expression of opinion that no urgent necessity 
exists for a tramway along that portion of the route. 

Purchase of Company Undertakings.—The Parliamentary Com- 
mittee reminded the Council of the reference to prepare a draft 
Bill dealing with the purchase by London local authorities in com- 
bination with each other, or by the County Council, of undertakings 
for the supply of electricity, and they were iustructed to submit a 
draft Bill for the consideretion of the City Corporation and the City 
and Borough Councils of the metropolis. The draft Bill was under 
the consideration of the Committee, and, in order that it might be 
proceeded with, it would be necessary to advertise notice of thé 
proposal. It appeared that the meeting of the Committee on the 
14th inst. was the latest day upon which the Committee could 
approve the notice, aud they therefore recommended the Council to 
autborise them to issue the advertisement of the projécted Bill deal- 
ing with the acquisition of London supply undertakings. This was 
agreed to without discussion. 

Light Electric Kailways.—The Highways Committee stated that 
in June last the Middlesex County Council notified its intention to 
apply to the Light Railway Commissioners for powers to construct 
certain light railways. These included lines (1) from the Middle- 
sex and London County boundary, vid Archway Road, to the ter- 
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minus of the North Metropolitan Tramways at tbe junction of 
Highgate Hill and Holloway Road, and (2) from the London County 
boundary at Cricklewood to join the Harrow Road and Paddington 
tramways in Harrow Road, vid Edgware Road, High Road, Maida 
Vale, and Elgin Avenue, and the Council authorised all necessary 
measures being taken for opposing the application in so far 
as it affected London. The Commissioners decided not to 
ranction the proposed line along the Edgware Road. The High- 
ways Committee thought the decision was satisfactory, especially 
as the Council had decided to seek powers for the construction of au 
underground conduit system from the Marble Arch to Cricklewood. 


ELECTRIC AUTOMOBILES-LONG RUNS ON 
ONE CHARGE. 


By HENRY F. JOEL, A. M. I. C. E. 


THE limit distance of the run of an electric automobile on 
one charge of electric current is a test of the merits or 
demerits of the carriage as a whole. 

The construction of the carriage to bear the weight of the 
batteries and of the useful load, the distribution of those 
weights over the wheels. the diameter of the wheels and 
method of gearing are all of importance. Two carriages 
may be built to hold the same battery and be propelled by 
the same size motor, one being skilfully designed, strong and 
half the weight of the other; the limit run of the lighter 
carriage will be increased inversely in proportion to the 
reduced total weight, or a lighter battery can be used to run 
an equal distance with a further reduction in the total 
weight and proportionally increased efficiency, saving in first 
cost, and cost of electric current and wear and tear. Wheels 


It is only by a careful study and intelligent application of 
the foregoing first principles that we are enabled to make 
electric automobiles to run long distances carrying useful 
loads with economy. 

An analytical examination of some of the record or limit 
runs of electric automobiles is most interesting. The earlier 
electric carriages of Reckenzaun, Jentaud, Ward, Riker and 
Immisch, were limited to from 20 to 30 miles’ run on one 
charge, and the percentage of weight of the battery to the 
total weight was only about 20 to 25 per cent. The per- 
centage in recent electric carriages is from 40 to 50 per 
cent., and that is one reason why the limit run now possibl> 
is increased from 20 miles to 100 miles; the latest record 
run is 190°3 miles on one charge, the battery being 90 per 
cent. of the total weight. 

The unit now accepted as a measure of efficiency is 
* watt-hours per ton mile," and as this unit includes the 
elements of electric current (power), time, weight and dis- 
tance, it is satisfactory as a guide; but to be safe for com- 
paring one car with another car the conditions of the run of 
both should, as nearly as possible, be identical. The two 
cars should be run on the same road, at the same time, and 
at the sume speed, and an average result of several trials he 
obtained, or failing this, the draw bar pull, or tractive re- 
sistance, with calculation for speed and wind pressure, must 
be made for each car,as well as careful observations of 
current. 

It is difficult to make au accurate analysis for comparison, 
but the results given in the table may be accepted and com- 
pared on the basis of being the best results that can be 
obtained with each car by the manufacturers, and I hope 
may be found useful. 


ELECTRIC AUTOMOBILES.—LONG RUNS ON ONE CHARGE. 


Total weicht 


Total miles | loaded. Per cent. of Watt-Honts W 
— Date Name and description. run on Roads. battery to TOREM dame " 
| one charge. ud total weight. TUU: on devel. 
| 
-— — " ta — — — m ˖1— — —— 
1 Nov., 1899. Columbia Company, U. S. A., 100 | d 116 377 130 — 
“ Runabout.” 
2 May, 1900. B G. S. Co, of France, 162°5 ——— 2:5 494 130 — 
“Criterium”; B. G. S. Co. | 
motors and batteries. | 
3 Oct., 190). | National Motor Carriage 53 | London to Brighton; 1 39 140 86 
Syndicate, London, | very hilly roads. (at 12 miles 
“ Voiturette "; “ Rosen- | an hour, 
tbal" batteries, Joel" | 
motors and carriage. i 
4 June, 1901. | British and Foreign Vehicle 94°75 London to Reading, 22 | 523 138 132 
Company, Powerful”; viá Hounslow; good (at 12 miles, 
Krieger motors and car, hard average roads. 
Electrical Undertakings 
Company’s battery. i | 
5 Sept., 1901. Baker Motor Company, 187:5 Boulevards of Chicago; | 61 44 78 | 78 
Cleveland, U. S.A., Run- level hard road. (at 8 mi'es 
about”:  Elwell-Parker an hour 
motor, Porter battery. 
6 | Oct, 1901. | Kriéger, France. Kriéger 190:3 Paris- Bordeaux road. 2 45 50 115 € 


motor and car, Fulmer 
battery. 


of comparatively larze diameter, as shown by M. Dupuit, 
Dr. Luxenberg, and others, save power ; roller bearings, well 
cut tooth or high class chain gear, increase the efficiency, 
whilst shaping the front of the carriuge with curved or 
angular “cut water or “ cut air“ front effects an appreci- 
able saving for speeds over 10 miles an hour, all elementary 
points of construction which are becoming better understood 
and appreciated. 

Still more important is the efficiency of the batteries, great 
output for weight, proportion of useful discharge to the 
charge put into the cells, and the capability of being over 
charged or over discharged without disruption, combined 
with a reasonable durability and length of life. Electric 
motors must be of light weight, high efficiency, low speed 
to avoid loss by reduction, and able to stand the roughest 
usage, and the system of control by grouping the cells and 
motor must be such tbat there is a minimum of waste in 
connections and resistances, as well as safeguards limiting 
the discharge from the battery. 


| 


— a em ͤ M a ——— —-— 


1. The Columbia Company's Runabout” had a battery 
of 18 cells, weighing 980 lbs., capacity 154 ampere-hours, 
95 to 78 volts, a drop of 20 per cent. on the run, aud an 
efficiency charge-discharge of 65 percent. The total weight 
of the vehicle with passengers was 2,600 lbs. ; wheels were 
3 ft. in diameter ; average speed 13:3 miles per hour. A 
marvellous performance for the time, and the first authentt- 
cated long-distance run. The Columbia Company deserve 
great praise for their enterprise and skill in obtaining such 
a record. The total weight is reasonable, and the proportion 
of battery is good; the useful load, however, was only 16˙15 
per cent. of the total. 

2. The B.G.S. Company (Bouquet, Garcin & Schivre), 
“ Criterium,” had a battery of 44 cells weighing 2,781 lbs., 
1:2 tons (English), giving an output of 325 ampere-hours 
at 90 volts 36 amperes, or a normal 3:5 k. H. P., and at times 
an effective 6 to 8 H.P. The total weight of this vehicle 
loaded was 2:5 tons, the proportion of battery to total 
weight being high, but the useful load carried was only 
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about 10 per cent. of the total weight. The run was made 
at an average speed of 10 miles per hour. 

3. The National Motor Carriage Syndicate, Joel " car, 
had a battery of 32 cells and 4 cells, 36 in all, weighing 
896 lbs. and giving an output of 160 ampere-hours, The 
maximum output for this battery (Rosenthal) is 15 watt- 
hours per Ib. of complete cell, an exceptionally high output, 
whilst its efficiency charge-discharge is 89 per cent. Two 
9-H.P. motors were used, or 4 H. P. necessary for some of the 
gradients on the London to Brighton road, 1 in 20 and even 
1 in 10 (Handcross, Earlswood, and Dale Hill). The 
motors weigh only 112 lbs. each, and run at 600 r.p.m. 
The voltage was 32, and the current 20 to 60 amperes 
(40 to 120, the two sets of cells being in parallel). The 
load was 448 lbs., or about 20 per cent. of the total. This run 
from London to Brighton on one charge, with a reasonable 
total weight and a useful load of 20 per cent., is probably 
the best, performance of any of the cars ; there is not more 
than one-third of level ground on this road, and the current, 
140 watt-hours per ton-mile, was proportionally high. The 
current taken on the levels was carefully recorded at 86 
watt-hours per ton-mile at 12 miles an hour, giving the 
highest efficiency obtained for any of the cars at that speed. 
[n my opinion the run of an electric automobile from 
London to Brighton with 33°3 per cent. of useful load, at 
an average of 12 miles an hour, is, for all practical purposes, 
sufficient to demonstrate the usefulness of electric propulsion 
on common roads—and such a car with the light loads 
carried in the examples given would run 100 miles on hard 
level roads on one charge of electric current. 

4. The run of the “ Powerful" British and Foreign 
Electric Vehicle Company's car on the good, hard and fairly 
level road, London to Reading, through Hounslow, with 
stich a heavy car and battery, 52:3 per cent. of the whole, is 
hot nearly as good as the recent results obtained in America, 
France and this country. The batteries, weighing 1:1 ton, 
gave an output of 250 ampere-hours at 100 volts, equal to 
about 10 watt-hours per lb. of complete battery. "The run 
was made at an average speed of 11:5 miles an hour, the 
useful load was 13 per cent., voltage 101 to 96. 

5. The Baker Motor Company's test can hardly be taken 
seriously, The run was made on a track, and was more for 
the purpose of determining the limit of discharge of the 
batteries than as a limit run ; taking this into account, it is 
interesting as being at the time the longest run made on one 
charge. Two sets of batteries were carried, one weighing 
350 lbs., the other 250 lbs, and they were changed over 
from time to time, and thus used to give their“ bottom 
rock” maximum output. The volts were 20, one motor 
only was used, series wound, to give a nominal 75 H. P. 
The total weight with driver is given as 1,368 to 1,100 lbs. 
From calculations based on the information given, I find 
this car could have been run a total of 237°9 miles had each 
battery been used separately without carrying the weight of 
the other, or 142°5 miles with one battery and 974 miles 
with the other. It is recorded that one battery (the 350 
lbs. set) did run this car 151 miles on the streets of Cleve- 
land with one charge. 

To show how unreliable such a record is for comparison, 
the horse-power required to run this car, carrying two 
batteries, up an incline of 1 in 10 would be over 2°16 M. P. 
This from an electric motor of 75 nominal H. p., and 
requiring a current of 1:30 amperes from batteries whose 
normal is given at 18 to 20 amperes. l 

6. The latest, and the present record run of 190°3 miles, 
was made by the Kriéger car with a battery weighing 1:23 
tons and a total weight of 2°45 tons, carrying only 605 Ibs. 
of load. The run was made on the Route Nationale“ 
from Paris to Chatellerault, and is a good test; 60 cells 
were used, giving an output stated to be 400 ampere-hours, 


at an average of 120 volts. The speed was 12˙4 miles per 


hour, and the * watt-hours per ton mile” 115, which com- 
pares most favourably with the earlier Kri¢ger car No. 4. 
The useful load of 605 lbs., 11 per cent. only, is out of all 
proportion from an economical point of view, with the 
weight of the power and car to carry it. 

The observations and tests taken during the runs were 
generally very incomplete; the draw-bar pull, efficiency of 
the batteries, efficiencies of the motor and motor with gear, 
contour and state of the roads, current taken at frequent 


periods, wind pressure, &c., are all wanting, and we are 
unable to gauge the results and estimate the value of the 
improvements in the construction of the cars, batteries, 
motors, gears, &c. 

Electric automobiles of the Kriéger type made of com- 
paratively great weight, 2 tons and upwards, large size, with 
proportionate increase of air resistance, and great first cost, 
yet able only to carry such trifling loads as given, are im- 
practicable. The cost of electric current, cost of repairs of 
tires, and upkeep of car, interest on out. ay, depreciation of 
the large battery, and excessive wear on the motors, are 
against their use, and whilst the long distance they can be 
made to run on one charge is most, satisfactory and interest- 
Ing as a test, the future of electric automobiles demands 
more reasonable conditions and much higher economy in 
cost per ton-mile for useful or paying load. This last factor 
must govern the design and proportion of weight, and re- 
quires the use of batteries, motors and gear of the highest 
efficiencies. No one wants a carriage weighing 2} tons to 


drive to the railway station, and carriages with such limited 


capacity are not useful for conveying goods or paying 
passengers. The cost per ton-mile of the useful or paying 
load in such. cars would be absolutely prohibitive in com- 
mercial work. 

The Americans are getting us a useful example, the result 
of their great experience. Strong and light steel tube frames 
for their cars, small and comparatively light batteries giving 
very high output for their weight, and of comparatively 
small first cost, allowing tlem to be replaced or renewed at 
periodical intervals without excessive cost for up-keep, 
high efficiency electric motors and gear, and capacity for a 
useful paying load. 

I have carefully analysed different proportions, costs, and 
useful ton-mileage of many types of electric automobiles, and, 
as a result, I find that cars made with proportions of 33:3 
per cent. weight of car and motor, 33°3 per cent. weight of 
batteries, and 33:3 per cent. passengers or load, best fulfil all 
the economic conditions ; such proportions are adapted to 
the construction of any type of electric automobile, light 
pleasure or visiting cars, cabs and tradesmen's light vans, for 
omnibuses, and for heavier goods vans, "The cost per ton- 
mile of useful or paying load, passengers or goods, for electric 
current in such cars comes out at 1d. per ton-mile at a 
charge of *3d. per unit for electric current and *075d. per 
mile for each passeuger; this compares favourably with 
the cost of petrol or steam motor-cars, and is considerably 
less than the cost of horse-drawn vehicles. 


CABLE SPEED-RATE CONVERSION TABLES. 


By E. RAYMOND-BARKER. 


More than four years ago the ELECTRICAL REVIEW 
published an article by the writer entitled ** The Function of 
the Element in Cable *peeds." The article not only met 
with approbation in submarine cable circles, but was the 
means of drawing from an esteemed contemporary of the 
ELECTRICAL. REVIEW much interesting information con- 
cerning parallel investigations carried out on the Eastern 
Cable system. 

Subsequent additional experience acquired by the writer 
during very pleasant visits to leading submarine cable 
stations—world-famous centres for almost ceaseless flow of 
high-speed traffic—may be found to constitute some justifi- 
cation for further reference to what might be thought a 
threshed-out subject. Indeed, the trouble taken, and time 
devoted, at up-to-date cable stations, in the compilation and 
maintenance of reliable speed tables based on half-hourly 
chronometric observations, afford ample testimony of the 
importance attached by modern cable experta to the correct 
expression of cable speed-rates in tables constituting there- 
after an ever-present incentive to maximum efficiency. 

The object of the present communication is to present to 
those readers of the ELECTRICAL, REVIEW interested in such 
matters a table of multipliers by which statements of 
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* Electrical energy can be obtained at ld. per unit in Brighton, 
and 14d. per unit in some other towns. 
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telegraphic speeds, whether in siphon recorder or in Morse 
codes, may be reduced from one mode of expression to 
another wilh due regard alivays to the varying space factor. 
The contention advanced by the writer in a former article 
isthe necessity—in any system of speed expression equally 
adaptable to Morse and to siphon recorder codes—for the 
element (e) to be taken as fundamental unit. 


Where each contact (siphon recorder) 


99 59 
97 
77 


29 


dot (Morse) 

dash (Morse) 

space between contacts 
space between words 


MEME 


] ^. 
le. 
9 e. 
1 e. 
Te 


v (= elements per letler) for traffic purposes has been 
shown to be 7°16 for recorder, and 9'12 for international 
Morse. . Then the formula upon which the appended tables 


are based becomes 


Required number () of 


minute 


N-letter words signalled per 


— — ma 


_ ih 4 s (W — ES p 
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UN t+ 


PN 
For practical purposes 


(1 
Gia + 4 Ww). 


r = - 


"Hu: 

ee 
the denominator here being a constant to be worked out 
once for all, where 


W words received |; 


u = letters „ in T minutes. 
TABLE A. 
Mirror and Siphon-Recorder conversion multipliers for speed statements in terms of elements, contacts, letters, or N-letter words 
per minute. 
‘Contes r | Contacts Letters | 3-letter | . 4-letter | 5-letter 6-letter T-letter 8-letter 9-letter | 10-letter | 15-letter 
| Terni. nim hin: | w.p.m. | w. p. m. | w.p.m. w.p.m. w. pm. W. p. m. w. p. n. | w. p. m. w. p. m. 
TTT 
l 3t | 00461 : 00347 0:0278 | 0:0232 0:0199 0 0174 00155 ı 00140 0:0093 
20 | 1:0 0 2793 | 0:0923 0:0695 0:0557 | 0:0464 0 0398 00349 | 0:0310 | 0:0279 0:0186 
7 16 358 10 | 0:3305 0:2488 01994 . 01663 01427 0:1249 0:1110 | 0:0999 0:0666 
21°67 10835 | 3026 | 10 07530 0 6035 | 0 5033 0 4316 0:3778 0:3359 | 0:3024 0:2015 
28°78 14°39 4019 | 1:328 1'0 0:8013 | 06685 0:5731 0 5018 0:4460 | 0:4016 0:2678 
35:91 17955 | 5015 1:657 1:248 l'0 | 0 8310 077153 0 6262 0:5565 05010 0:3342 
43:06 21:53 6:014 | 1:987 1:496 1199 | 10 0 8576 0:7508 0:6676 0°6010 0°4008 
50°20 25'100 | 7010 2317 1745 1398 | 1:166 10 0:8757 07782 0:7003 04673 
57°35 28675 | 8009 | 2:647 1:993 1:597 | 1332 1142 10 0 8889 0:8000 0:5336 
64:51 32:25 9:009 | 20977 2242 | 1797 | 1:498 1:285 1:125 10 0:9001 0:6002 
71 66 | 35 83 10 009 | 3:307 2490 | 1:996 | 1:664 1428 1:20 1111 1:0 06667 
107:44 53°72 15005 | 4963 37734 2:992 | 2:495 | 2:140 1:874 1:666 1:500 | 1:0 
Elements per word cf n-letters, taking into account spaces between letters and words = v N + a 716 XN+ * 


oe | | "dots 
ber min. rer min 
10 655 
20 10 
912 4:56 
27°51 13°755 
36 52 18 295 


45:69 | 22'845 


54°79 | 27:395 
0391 | 31955 
7302 | 36°51 
82:19 41:065 
9124 | 45°62 
13683 | 68415 


716 XN` 


TABLE B. 


| nom letter | 4letter 
min w. p. m. w. p. m. 
„ 
01097 00364 | 00273 
0:2193 | 00727 | 00547 
10 03315 | 02493 
3:017 | 10 0:7520 
4 012 | 1330 1:0 
| 5 010 | 1€61 1:249 
60.8 | 1992 1498 
7008 2323 1747 
| 8.000 | 2655 | 1996 
| 9006 2985 2:245 
| 10005 337 | 2491 
14913 49973 | 57740 


Elements per word of N-letters, taking into account spaces between letters and words = v N + E. ee 


5-letter 


w.p.m. 


00219 


— 
x 

| 
Ln 
| 0:1996 
| 0:6021 
0:8008 
1-0 
1:199 
1:399 
| 1598 
| 1:798 
1997 
, 2995 


International Morse conversion een Tor speed statements. in ternis ol elements, “dots,” letters, or N- letter words per minnte. 


P 
| 


l 


6-letter 


7. letter 8-lctter 9-letter 1C-letter 15-letter 
w.p.m. w. pm. w. p. m. | w. p. m. w. p. m. w. p. m. 
00183 00157 | 00137 | 00122 | 00110 00073 
0:0365 | 00313 | 00274 | 00244 | 00219 | 00146 
01665 | 01427 | 01249 | ©1110 | 01047 | 00070 
05020 | 64305 | 03767 | 03350 | 03018 | 0 2011 
0:6676 | 0:5725 | 05010 | 04455 | 04010 | 02674 
(78342 | 07150 | 06259 | 05562 | 07008 | 03340 
10 | (08578 | 07504 | 0672 | 06007 04405 
1166 10 0875 | o*r84 0.7004 | 04672 
1333 1143 10 08892 | 08002 | 05337 
1499 1285 1195 10 09004 | 0'600 
1605 1.428 1:250 1111 10 0 6663 
2497 | 2141 1 874 1:666 1:500 10 

919 x N+ L— 
912 x N 


ad 
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The accompanying tables of conversion multipliers are 
respectively for use (A) with the siphon recorder and (B) 
with the international Morse signal codes. A few explana- 
tory representative examples may be here given, derived from 
conditions met with in practice. 

Example 1.—M. André Reynier, in a paper read by him 
before the Socicté Internationale des Electriciens, gave figures 
showing that the theoretical speed-rate of the Caledonia- 
Australia cable, made and laid by the Société Industrielle 
des Telephones, is 3,808 contacts (signaux) per minute. 
What is equivalent theoretical speed rate (1) in letters p.m., 
and (2) in 5-letter words p.m. ? 

Answer, by Table A: 

3,808 x 0:2798 = 1,063°6 letters per minute. 
„ X 0°0557 = 212 5-letter w.p.m. 


Example -2.—In Dearlove’s tables of cable speeds, an 
instance is given of a cable having a speed-rate of 22:89 
5-letter w.p.m. What is equivalent speed-rate in letters 
p.m. ? 

Answer, by Table A: 

22:88 x 5'015 = 114-8 letters p.m. 


Eranple 3.— Certain authorities giving evidence before 
the Pacific Cable Committee (1899) gave %%%, as the 
number of letters in the average telegraphic word. Pacific 
cable core specifications were prepared by various cable 
construction firms on the basis generally of 12, 15 and 18 
5-letter words p.m.—a similar basis to that employed in 
letters addressed to the Committee by Lord Kelvin. 

What are equivalents in 8-letter w.p.m. ? 


Answer, by Table A : 


12 x 0°6262 = 7'5 8-letter w. p. m. 
15 x » = 94 9 ” 
18 x » = 11˙3 » » 


ample 4.—Good signals were obtained when perforated 
slip was run through a Wheatstone transmitter (Morse code) 
at a rate of 5,710 central perforations (360 perforations 
to the yard) per minute; that is, 5,712 x 2 = 11,420 

elements per minute. 
For commercial purposes it is required to know what is 
equivalent speed in 5-letter w. p. m. for average press matter, 

and in 8-letter w. p. m. for average code matter. 


Answer in Table B: 


11,420 x 0°0219 = 250'1 5-letter w. p. m. 
11,420 x 0:0137 = 156°5 8-letter w. p. m. 


Erample 5.—At one of the half-hourly speed tests in an 
Atlantic cable office, the overseer at a given minute made a 
pencil mark on a recorder slip as this moved past a given 
point, and a second mark, from the same point, after a lapse 
of 15 seconds, viz., 0°25 minute. Between the two pencil 
marks were recorded 4:5 words (w) consisting of 27 letters 
(L) What was equivalent speed in 5-letter w.p.m., and in 
letters p.m. ? 


By formula :— 


1 
Elements per minute = (Lv + 4w) ,— = 


[27 x 716) + (4 x 4°5)] 9575 = 845'3 elements. 


Elements per word of five letters, allowing for spaces = 


4 4 
ME ES EN ET 
PN IET OS S 


Then 8453 
35˙9 
Checking result by Table A :— 
3453 elements per minute x 00278 = 23˙5 5-letter w. p. in., 
and 845°3 x 0:1097 = 118 letters per minute. 
The writer has recently seen the following very practical 
method adopted in a North Atlantic cable station, for the 


— 23:5 5-letter w. p. m. 


tabulation of speeds obtained every half-hour in the manner 


referred to in Example 5 :— 

The few words between the two pencil marks on the 
recorder band—these being 15 seconds apart—are copied on 
to a strip of paper, taken to a perforator, and punched out 
on the perforator slip. It is clear that the number of centre 


perforations comprised within the limits of the perforated 
signals, multiplied by two, give ¢o/al elements dealt with in 
15 seconds, or one-quarter of the total elements which would 
be transmitted in one minute. In other words, each inch of 


perforated band has a certain given unvarying value in 


terms of letters or words. This being so, a measuring 
stick can be calibrated and marked off into divisions re- 
presenting N-letter words per minute or letters per minute 
as desired. In the speed test above mentioned the per- 
forated slip was laid against the measuring stick, and the 
letters or words per minute read off direct, and noted in a 
book kept for the purpose. 

These details are here given to show what pains are taken 
in these matters in well-organised cable offices ; places in 
which all unneccssary complication would be straightway 
abolished as engendering culpable waste of time. 

By way of sammary :—The criterion, then, by which the 
signalling capacity of any given cable should be judged is 
the maximum number of legible letters which can be signalled 
in a given time expressed—with due regard to the variable 
space factor—in terms of words of that number (N) of 
letters which previous experience has taught one to expect 
in certain given classes of traffic, viz., 5-letter words in 
the case of press traffic, and 8-letter words for com- 
mercial code.* 

In the report of the proceedings of the 1899 Pacific 
Cable Committee, 3, 5, 7, 8, 10, and 15-letter words are 
mentioned. Tables A and B offer ready means for the 
accurate reduction of all these terms to elements, or contacts, 
or letters, or any required standard for siphon recorder, or 
for international Morse. Adequate information on the 
practical use of the tables is afforded in the above examples. 


C. S. Dacia, at sea, Sevlember 26th, 1901. 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD NOVEMBER 8TH, 1901. 


Mr. T. H. BLAKESLEy, Vice-President, in the Chair. 
A paper on “A VOLTAMETER FOR SMALL CURRENTS” was read 
by Dr. R. A. LEHFELDT. | 


The instrument consists of a capillary tube about 25 cms. long 
completely filled with mercury with the exception of a bubble of 
mercurous nitrate solution about 1 cm. long, placed near the middle 
of the tube. Connection with the two mercury columns is made by 
means of platinum wires passiny through the side of the tube. To 
use the instrument it is placed in a vertical position, the anode 
being at the top, and the quantity of electricity which passes through 
is measured by the change in volume of either electrode. In a test 
experiment the change in volume was measured by means of a 
micrometer and agreed within 06 per cent. with the amount 
deduced from the known value of the current. It is necessary that 
the currents should be small, so as to avoid complications due to 
polarisation. 

The CHariRMaAN pointed out that the presence of air in the tube 
would render the readings inaccurate, and asked if it was necessary 
to apply any temperature correction. 

Dr. LreHrFELbT said that it was quite easy to seal the tube 
without admitting air, and the temperature correction was 
negligible. 


A “Nore ON A PAPER By Phor. FLEMING AND MR. ASETON, 
ENTITLED ‘ON A MODEL WHICH IMITATES THE BEHAVIOUR OF 
DIELECTRICS, " by Dr. J. BUCHANAN, was read by the 
SECRETARY. 


The action of this model depends on the viscosity of a liquid, 
and the diagrams derived from it show by their form that the 
motion of the pencil which traced them approximated closely to 
what may be expressed by the term motion of a viscous fluid by 
diffusion.” In other words, the displacement curves obtained from 
the model, and their derived velocity curves, are of the same form 
as the graphs of certain solutions of Fourier’s well-known equation 


2 1 Lord Kelvin has shown that the potential and the 
* 
current at any point in the wire of a cable can be expressed by 
appropriate solutions of this equation, and in the aame manner by 
the use of solutions of this equation the diffusion of electricity into 
or out of the dielectric of a condenser can be treated. It appears, 


— —— — € 


— — — 


* Information on this and cognate subjects is given in Sub- 
marine Telegraphs, Charles Bright (page 568); also in Tele- 
graphic Signals and International Code Vocabularies,” by J. 
Nicolson. Glasgow: William Asher. 
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therefore, that the motion of the model and the diffusion of elec- 
tricity in a dielectric are subject to one and the same mathematical 
law. The author suggests that the inventors should obtain hysteresis 
diagrams by cyclical loading of the springs. 

Prof. J. A. FLEMING said he was glad that Dr. Buchanan had 
drawn attention again to the model, because there were points about 
it which might be amplified with advantage. After giving a short 
description of the apparatus, he said that Di. Buchanan had shown 
that mathematically tbe theory of the model was thesame as that of 
diffusion in a cable, and he suggested that there might be something 
more than mathematical analogy. Prof. Fleming referred to the 
discussion on the original paper, in which Prof. Ayrton asked in 
what respect the model served its purpose better than a twisted 
wire. A twisted wire cannot representthe properties of a dielectric 
because, if twisted beyond the elastic limits, there is a permanent 
set. There is no permanent set in the present model. He should 
like to know if a dielectric has & true conductivity, and suggested 
that experiments should be made by subjecting a dielectric to con- 
stant electric pressure at constant temperature, for years if necessary, 
and observing whether the curve of current becomes asymptotic to 
the zero line, or to a line parallel to it. The model could be made 
to represent a conduction as well as a displacement current by 80 
arranging the bottom piston that it could descend, but not return. 
The fact that the movemenis of the model were similar to the 
diffusion of current in a cable suggested that the process of con- 
duction in a metal was similar to that of displacement in a 
dielectric. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901, 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


22,152. “Improvements in electric cable conductors.” W. E. Hiırca, 
November 14th. 


22,188. An aerial and electric overhead railway," C. E. BORCHGREVINK, 
November 4th. 

22,219. ‘‘Improvements relating to electric telegraphy.” D. Murray. 
November 4th. 

22,220. ‘Improvements relating to perforators for electric telegraphs.” 
D, Murray. November 4th. 

22,279. Improvements in electric motor control systems." A. H. ARMSTRONG, 
(Date applied for under Patents, &c., Act, 1843, Sec. 103, April 8th, 1901, being 
date of application in United States.) November öth. (Complete.) 

22,990, ‘Improvements in or relating to outlet boxes and terminals for 
electrical conduits." A. G. BnooxEs, (R. McK. Thomas and H. D. Betts, United 
States.) November 5th. (Complete.) 

22,298. Improvements relating to electro-dynamic traction." H. H. LAKE. 
(J. Dulait, L. Rosenfeld, and C, Zelenay, Belgium.) November 5th. 

22,867. “Improvements in automatic guards, or protectors for electric or 
other tramway cars and the like." W. Dewar. November 6th. 

22,871. Improvements in and appertaining to trolley heads of electrically- 
propelled cars." W. A. MeKNICHT and E. GormLY. November 6th. 

22,439. An improved combination pocket tool for use by electrical 
engineers.“ F. B. WEETMAN. November 7th. 

22,472. Improve ments in electrical cables and method of and apparatus for 
manufacturing them.“ G. E. HEWL-DiA and A. F. STEVENSON. November 7th. 

22,477. “Improvements in electric dynamometers." G. W. JOHNSON. 
(Hartmann & Braun, Germany.) November "th. 

22,42. Improved process or processes for coating or impregnating con- 
ducting materials, such as iron, with minute particles of other materials such 
asp carbon, by means of electric currents." J. WETrER. (H. Bremer, Ger- 
many.) November 7th. 

29,497. “An attachment to the spindle of the pulley of the trolley pole to 
guide the said pulley in catching or connecting with the overhead wire in elec- 
tric traction.“ J, GREAVES. November 8th. 

22,540. “Improvements in electric rheostats." Tur British THOMSON- 
Housrox Comrany, Limiten. (F. Machintosh, United States.) November Sth, 
(Complete.) 

29,512. "Improvements in electric air-compressors.” THE BRITISH THOMSON- 
Houston Company, LinirepD. (A. F. Batchelder, United States.) November 
Bth, (Complete.) 

99,549. “Improvements in system of electric circuits." Tue BRITISH 
THOMSON-HOTSTON Company, LIMITED. (F. E. Case, United States.) November 
8th. (Complete.) 

22,544. “Improvements in circuit breakers for electric currents.“ THE 
British THomsox-HoustoN Compaxy, Limiten., (R. R. Read, United States.) 
November &th. (Complete.) 

22,545. “Improvements in incandescent electric lamps." THE BRITISH 
THOMSON - Hovston CosrANv, TLimirep. (J. W. Howell, United States.) 
November 8th. (Complete.) 

22,546. ‘Improvements in systems of electric motor control." THE BRITISH 
TyHOMSON-HousTon Company, LIMITED. (A. S. Garfeld and C. E. D'Ornellas, 
France.) November 8th. (Complete.) 

22,597. "Improvements in life saving guards for electric tramcars and the 
like.“ W. G. Primrose. November 9th. 

22,620. “Improvements in electric tram and railways.“ R. HackiNG, A. W. 
Hancock, and J. LEIoHrox. November 9th. 

92,022. '' Explosive detonat for and electric wire signals for the engine man 
and signal box.“ C. GrapwiN. November 9th. 

22,640. “Improvements in automatic apparatus for controlling and operating 
the points of electric railways and tramways.” T. B. SrEWAEMTr and W. H. 
TURNER, November 9th. 

03647. “Iuprovements in electric motor control systems.“ THE BRITISH 
THomson-Hotston Company, LIuIIED. (W. B. Potter, United States.) Novem- 
ber 9th. (Complete.) 

25,650. “Controlling apparatus for electrically-propelled trains." C. pe 
Kaspo. November 9th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


668. ‘improvements In olectric switohes." A. Gardy. Dated January llth 
1900. The lever carrying the contact pieces is pivotted on a spindle and is 
slotted to receive a pin fitted on the handle. A second pin works in a slot in 
the supporting bracket, and is connected to a spring which gives a quick 


break. 


673. “Improvements in or relating to eleotrio batteries." M. H. Lake. (R. C. 
MoCartney, United States.) Dated January lith, 1900. Relates to the plates or 
electrodes of primary and secondary batteries, and consists of a frame adapted 
to hold active or other filling material, The frame consists of a solid rim and 
two grids formed of intersecting bars, the intersections on one grid being oppo- 
site the opening in the other grid. The two grids are connected together by 
cross bars, which are arranged midway between the intersections of the 
Opposing bars. 


683. ‘Alternating current meter fer small aon-Inductive loads." V. |. Foony. 
(Allgemeino Electricitats Gesellschaft, Germany.) Dated January lith, 1900. An 
alternating current motor meter suitable for a very small non-inductive load 
consists of & conducting disc carried by & spindle geared to a counter, and 
travelling at one side in the air-gap of a brake-magnet, and at the opposite 
side of the spindle in air-gaps between a fixed armature and three poles on 
a core, all laminated. The outer poles carry oppositely-connected shunt 
coils such as to give strong ficlds, one outer pole and the middle pole carry 
main current coils, connected so that the middle coil opposes the magnetic 
flux from the one shunt coil, but assists that from the other coil. while the 
outer main current winding acts oppositely to the second shunt coil. ‘To 
compensate for friction. the number of windings in the coils or the width of the 
outer air-gaps may differ, or copper rings may be placed on the poles in 
ditferent numbers; to adjust the air-gaps, a part of the core may be movable 
under a set-screw. 


696. '' haprevemente in magnetic out-omts." I. Andreas. Dated January 
12th,1900. Relates to means for preventing the discharge of accumulators into 
the overhead conductor in connection with electric tramways. Comprises & 
permanent magnet, and an electro-magnet in the circuit, the pole-pieces of 
which are pivotted. In normal working the poles take a particular position. but 
on a reverse of the current the poles are repelled and turn inwards, striking a 
rod and breaking contact. 


768. “improvements in controlling devioes for the metor olrouits of olectrically- 
Bree ve vehicles.” J. Wetter. (Communicated.) Dated January 12th, 1900 

elates to electrically-propelled vehicles with two or more motors, and consists 
of means combined with interlocking reversing and controlling switches for 
enabling onc or other of the motors to be cut out if disabled. 


814. “improved method of an installation fer operating two-phase electric 
motors." B.G.Lamme. Dated January 18th, 1900. Relates to the controlling 
of two-phase induction motors at a lower voltage than the normal in polyphase 
distribution, the motor being connected to certain of the mains, aud cannot 
well be described without reference to a diagrain. 


836. ''improvemonte in the manufaoture of electric aceumulator plates.“ I. 
Staneskl. Dated January 18th, 1900. Relates to the manufacture of plates or 
electrodes, &nd consists in making them of lead oxide or a mixture of lead oxide 
and peroxide made into & paste with distilled water &nd formed into a plate by 
itself, or spread on a grid. The plate is allowed to dry in the air, so that its 
outer surface, which is the first to become dry, ceases to shrink when it is dry, 
while the interior continues to shrink, so that cavities are formed in the intcrior 
and render the plate porous. If it is desired to render the plate very hard, this 
is effected by repeatedly sprinkling it with distilled water and drying it, but 
this may be more rapidly effected by immersing the plate in sulphuric acid. 


837. “Improvements relating to incandescenoe eisctrio lamps." H. H. Lake. 
(Communicated.) Dated January 13th, 1900. Incandescent lamps, having in- 
candescing rods of magnesia or other material, which conducts only after 
preliminary heating, are provided with automatic movable eleotric-heating 
apparatus, 


838. ‘improvements in or relating to inoandesoenos lampe." M. H. Laks. 
(Communicated.) Dated January 18th, 1900. Incandescent lamps having incan- 
descing bodies which conduct only after preliminary heating, are provided with 
gas burners and electric igniting apparatus to effect the preliminary heating. 


840. ''improvements in or relating to iacandescenco lamps." H. M. Lake. (Com - 
municated.) Dated January 13th, 1900. Incandescent lamps are made with 
magnesia or other rods which conduct only after preliminary heating by radia- 
tion from adjacent carbon filaments, or the like, with automatic switching 
apparatus. 


888. ''improvemonts In or relating to incandescenos lampe." H. H. Lake. (Com · 
municated. Dated January 13th, 1900, Incandescent lamps having incan- 
descing rods which conduct only after preliminary heating. are provided with 
movable electric heating apparatus and hand switches. 


866. ''improvements in telephone apparatus and In Induction colis for use thers- 
with." D. H. Wilson. Dated January 16th, 1000. Relates to telephonic appa- 
ratus in which a magneto is employed having a double-wound armature, one 
winding being a primary connected to a commutator, and the other winding 
being a secondary connected to a collector. The magrcto may be actuated by 
a handle, either attached directly to the axle, or provided wi h a pawl to engage 
with a ratchet wheel on the axle, so that the magneto can act as a motor-gene- 
rator excited by a local battery. The primary may be connected to line for 
conversation purposes, the transmitter and battery being in this circuit. The 
secondary circuit in this arrangement includes the receiver, and is a local cir- 
cuit. In calling, the currents of the secondary are sent to or received from the 
line. In another arrangement, the primary is always in the local circuit, 
whether signalling or conversing, the secondary being always to line. 


1,008. ''Imprevements im electrically er magnetically operated looks.” C. B. 
McCabe and L. oughomour. Dated January 16th, 1900. A lock or fastening for 
a box, trunk, &c., comprises a sliding bole arranged to be operated by electro- 
magnets on the completion of an electric circuit by connecting the proper con- 
tacts on the exterior, which may be the nails, hinges, &o. 


1,022. “‘Improvements In eleotrio are lampe." G. C. Marks. (Communicated.) 
Dated January 16th, 1900. Arc lamps.— One or more regulating coils connected 
in parallel with a part of a resistance, in series with the carbons, replace the 
ordinary series coils in a series or differential lamp. 


1,024. "Improvements in electrical switches.” S. H. Heywood and H. W. Hoy- 
wood. Dated January 16th, 1900. Relates to starting and regulating switches 
for motors and the like fitted with electro-magnetic overload and ynderload 
releasing mechanism. In one arrangement interlocking mechanism is provided, 
so that the main switch cannot be closed unless all the resistances are in the 
circuit. 


1,026. ‘An electric heater for heating water or other finde.“ A. M. Lawton. 
Dated January 16th, 1900. Water or other fluid heated by passage through & 
pipe surrounded by helically-wound resistant wires embedded in layers ol 
vitreous enamel, asbestos paper, or other refractory insulator. The pipe may 
be coiled spirally or otherwise, and supplied with fluid through a valve, rotatable 
by a handle which carries a switch arm over fixed contacts to connect one or 
more of the heating wires in circuit in parallel, The contacts may be carried 
on & casing containing the coil. 

1,088. ''Improvemeats in electrical condaotors or cables.” H. Edmunds. Dated 
January 17th, 1900. The space between the lead armouring and the insulation 
is filled in with tallow or vaseline, &c., to prevent the deleterious effect of water 


entering through flaws in the lead. 
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THE LONDON TELEPHONE SERVICE. 


IN our last issue we published the Postmaster-General's 
statement regarding the London telephone service, with 
particulars of the various rates it is proposed to charge. 
In accordance with the views of the most recent Parlia- 
mentary Committee on Telephones the basis of the Post 
Office charges is that known as the message rate. ut the 
London telephone service hitherto has been charged for on 
the basis of a “flat rate," and the Post Office scheme 
provides for a continuance of this system for any subscriber 
who prefers it. There is some apparent complexity in the 
statement of the rates of charges, which may be more readily 
comprehended when it is understood that there are several 
Londons—the City of London, the County of London, and 
the London telephone area. These three Londons may be 
reduced to two—the County and the telephone area. On 
the message rate system, with a direct line, the “ estab- 
lishment” charge will be 45 per annum in the 
County and £4 per annum outside the County. 
For a two-party line the establishment" charge 
will be £3 per annum for the whole telephone area. A 
ten-party line will be afforded to subscribers outside the 
County, and for this the establishment charge will be £2 
per annum. No party lines will be permitted to subscribers 
connected with the Central Exchange in the City. Beyond the 


establishment charge, fees for each call will be paid, and these 


are :—One penny for each call originating and terminating 
Within the County, and twopence for a call originating in 
the County and terminating outside it. For a call originating 
outside the County the charge is one penny if terminating 
on the same exchange, and twopence if terminating on any 
other exchange. A subscriber will be required to guarantee 
a minimum number of messages or pay the value of them. 
Thus, in addition to the establishment charge there will be 
a minimum message charge of £1 10s. for direct lines and 
£3 for party lines. The minimum message charge added to 
the establishment charge will make the lowest payments 
(assuming the subscriber to be within two miles of the 
exchange) for the respective classes as follows :— 


Direct line in County T bos iia .. £6 10 0 
Direct line outside County ss T .. 5 10 0 
Two-party line (City excepted) ... i .. 6 00 
Ten-party line outside County ... ess 50 0 0 


For these payments the subscriber on the direct line will 
be able to make 360 1d. calls per year or, say, one a 
day, and the party line subscriber two per day if at 1d., 
but assuming that calls from outside the County will 
be mainly those terminating at some other exchange, and 
therefore chargeable at twopence, the number of culls per- 
missible to a party line subscriber would accord. with the 
direct line subscriber, and be one per day. "Taking us a 
basis that 30s. per annum permits un average of one call 
per day, it will be seen that as soon as a direct line sub- 
scriber’s calls amount to eight per day, the cost will be £17 


per annum, and this is the amount charged to a subscriber 
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who may make an unlimited number of calls. In the case 
of a second line the charge is reduced to £14. The call 
Office fee is 2d. per call within the area. There are addi- 
tional charges of £1 5s. per quarter mile for any direct line 
subscriber whose premises are more than two miles from an 
exchange, and 108. per quarter mile “ for each subscriber 
* where the main circuit of a party line exceeds two miles 
in length." Extension lines on the same premises will cost 
80s. per annum if they do not exceed 110 yds. 
in length, and 10s. extra for each 110 yds. Extension lines 
connecting separate premises, £3 10s. per annum within a 
quarter mile, and £1 5s. extra for each additional quarter 
mile. 

The important statement that subscribers will have 
the right to communicate with subscribers of the National 
Telephone Company concludes the notice issued by the Post- 
master-General, and in the explanatory remarks it is 
announced that the company has agreed to charge the same 
rates as the Post Office. 

The announcement has necessarily been received with 
some criticism. It is urged in some quarters that the rates 
are higher than those foreshadowed when the new service was 
decided upon. Moreover, the term competition,” when 
prices are the same and the field of service identical, is not 
very intelligible to the man in the street. Thus, dissatis- 
faction finds expression in the idea that the 
intervention of the Post Office has not produced 
that amelioration in the telephone subscribers lot 
which was fondly looked for. It is necessary to review the 
situation in order to realise just what it is that the Post 
Office has effected. When “competition” was determined 
upon, London (unlike the more favoured provincial muni- 
cipalities) had no provision for intercommunication between 
the “rival” services. The nominal rate for business pre- 
mises in London has been £20 per annum, but on a five 
years’ agreement this has been reduced to £17. For a 
private house £12 has been charged. Thus £12 per annum 
is the lowest sum for which telephone service could be 
obtained. This compares with £5 for the future, although 
the service is not comparable, since for the £12 unlimited 
calls on a direct line were permitted, whilst the £5 covers 
only one call per day on a ten-party line. In the Post Office 
scheme the private louse unlimited service finds no place. 
The assumption would seem to be that, whether residence or 
business, tlie telephone used more than four and a half times 
per day is worth paying more than £12 for. It is in this 
way that the small user has been catered for in the message 
rate system. The chances of any such cheap service without 
Post Office intervention may be gathered from the statement 
on the subject in a recent report to the shareholders of the 
National Company. 

Instead of calling upon the unlimited user to enter into an 
agreement for five years at £17, the Post Office will connect 
up at that rate for one year only. Without further working 
experience, and having regard to the large growth which may 
be expected, it probably would be unwise to make a lower 
rate for unlimited communication over the London area. The 
avowed object of expected competition was to improve and 
cheapen the service. We are deprived of the competition 
in price, but the competition in quality is still available, 
though the opportunity of judging of such quality must 
be limited to connections on the individual services. We 
shall watch with interest the inter-communication of calls 
between the exchanges of different organisations. The 
right of inter- communication between the subscribers 
of a new exchange and the subscribers of an 


existing exchange is of considerable value to the new 
authority. Until the terms of agreement are published, we 
cannot judge whether the price paid for the privilege is high 
or low. But so far as the public are concerned, it should be 
clearly understood that a comparison between the existing 
arrangement and a real competition without intercommunica- 
tion, would not be complete without assuming that a large pro- 
portion of the subscribers would need to pay two subscrip» 
tions. Wecannot, ^f course, regard the existing arrangement 
as more than another stepping stone towards consolidation 
under one authority. With its admirable system of mains 
and able engineering organisation, the Post Office system 
ought to make rapid and steady progress, but it would be 
idle to deny that its prospects would be improved had 
the new arrangement caught the public sympathy. 

The retirement of Mr. Forbes from the chairmanship of 
the National Company, and his being succeeded by Sir Henry 
Fowler, will occasion no surprise. Public comments suggest 
that Mr. Forbes has completed his magnum opus, and that the 
occasion is a fitting one to choose. Mr. Forbes is full of 
years; he has steered his barque through troublous seas ; 
his cheery optimism under apparently adverse conditions has 
been as a tonic to sufferers from depression; he has earned 
his leisure. It may be matter for regret that he is chiefly 
recognised for his astuteness.” No one outside an organi- 
sation can be in a position to know the ruling principles, 
but some there may be who might think that a recognition 
of the fact that telephone service is a matter of scientific 
engineering, might sometimes have avoided the necessity for 
the exercise of that “ diplomatic engineering," in which Mr. 
Forbes is so generally recognised as a past-master. 


A CONSIDERABLE amount of interest 
has been excited by the experiments 
recently carried out on the military railway 
near Berlin. Exaggerated accounts of the speeds attained 
have been published in the daily papers. The following is 
the history of the experiments up to date, as communicated 
to the Elektrotechnische Zeitschrift by the Association itself. 
The experiments on the Royal Military Railway were begun 
early in September ; the two express cars were first run on 
the line by an ordinary locomotive to get them into good 
working order and detect any defects in the details of their 
construction. After these preliminary trials, experiments 
with electric traction were commenced. A start was made 
with a speed of 60 km. per hour, and this was gradually 
increased to 100, 120, and 140 km., the highest speed yet 
attained being 160 km. (99:4 miles) per hour, with a pressure 
in the supply wires of more than 10,000 volts. The highest 
speed hitherto uttained on European railways is 130 km. 
(80 miles) an hour, and on American railways 140 km. 
(87 miles) an hour. The experiments have been on the 
whole successful, and have afforded opportunity to make 
important observations on the speed of starting and of stop- 
ping with brakes, on the visibility of signals, on the power 
consumed, and on the resistance of the air. The conductors, 
the arrangements for taking off the current, and the electric 
machinery, as well as the cars themselves, have stood the 
tests so well, that there can be no doubt as far as the rolling 
stock is concerned, that much higher speeds are possible. 
The permanent way has proved the weak point, and this is 


to be strengthened before any further experiments are carried 
out. 


The Berlin Experiments 
with High-speed 
Electric Railways. 


Tuk subject of signalling on electrically- 
operated strect railways in America 18 
apparently becoming of considerable im- 
portance on account of the vast development of such systems 
of travel, the volume and irregularity of the traffic, the 
distances run, the use of single track with spaced passing 
places, and the speed at which the cars are run, The diffi 
culty of adhoring strictly to a time table under all the vary- 


The Signalling of 
Electric Railways. 
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ing circumstances which may and do arise is very great, and 
American street railway engineers are looking to systematic 
signalling as a means to increase the efficiency and safety of 
their lines. A paper read by Mr. W. Pestell at the Annual 
Convention of the American Street Railway Association in 
New York on October -9th—11th, which is reprinted by 
Electricity of New York in its issue of the 16th inst. 
summarises the situation in a luminous manner. The 
modified form of a despatcher system in use with the aid of 
the telephone seems to be a failure when the despatcher has 
to rely upon the car operators to take instructions direct. 
Naturally, such irregularities of units as it is the despatcher's 
business to correct, as far as possible, as regards tlie general 
body of the traffic, may result in the persons to whom com- 
munications are to be made being elsewhere than at the 
scheduled point. Mr. Pestell's paper bristles with important 
points in the direction of such traffic, and is worthy of the 
most careful study by those engaged in similar work in. this 
country. Whilst such systems of transit have been developed 
to only a comparatively small extent in this country, and 
signalling, where it is in use, is of the most rudimentary 
character, yet the careful observer cannot fail to note points 
on our systems where serious disasters may easily occur from 
want of guidance, and the absence of the means of regula- 
tion enforced in the case of steam railways. By common 
consent the British subject is the most valuable asset 
possessed by these islands, and if his safety necessitates the 
enforcement of rigorous rules when he or she travels on a 
steam railway, there seems to be no reason why such protec- 
tion should not be afforded on electric railways. In one case 
of electric tramway signalling in this country, at a junction, 
two small semaphore signals are used for, say, the up line—one 
for the main road and one for the branch. Cars coming on 
to the main line from the branch foul both the up and down 
lines, yet it is no infrequent sight to see three cars running 
to the fouling point at their usual speeds, and the conductors 
relying upon their brakes to stop in the normal distance. It 
is sincerely to be hoped that tramway managers will not wait 
to learn wisdom from disaster. The experience obtained on 
steam railways is available for their guidance, and it should 
not be too hurriedly concluded that the conditions obtaining 


are altogether different. 


Mr. Pestell quotes the resolution adopted by the Massa- 
chusetts Street Railway Association on the subject of 
signalling, which may be summarised as follows (I) That 
à telephone system in conjunction with a proper block 


system is necessary for a safely and satisfactorily operated 


suburban single track road. (2) That recommendations for 
the needs of general city traffic cannot be given, as local 
conditions largely determine what is required ; but (3) That 
the telephone should be owned and operated by the railway 
company, and a selective system of signals for calling outside 
telephone stations should be adopted; and (4) That the 
block signal system should be entirely automatic, and should 
not depend upon incandescent lamps as visual signals, nor 
should such lamps be necessary for the continuity of circuits. 
That signals should be normally at danger, and that they 
should remain so as long as cars are in the section, 
and that they should set as far as danger end at first, 
and be locked at danger before it is possible to operate 
cautionary signal at near end; that all parts of the 
Apparatus should be in good working order before it is 
possible to set the signal to safety, and that the apparatus 
should be capable of operation satisfactorily with pressures 
of from 200 to 600 volts and should not be liable to burn 
out under ordinary conditions of contact with live parts of 
the trolley system. These requirements are sufficiently 
stringent, and represent, maybe, an ideal system rather than 
one immediately available. They also show the tendency to 
automatic working so observable in the signalling on 

‘rican steam railways at the present time. Manually 
Operated apparatus seems to be ab a discount since, in this 
paper, the author states, in referring to a manually operated 
switch, that “the men cannot be relied upon for its 
proper operation." 


BILLS AND PROVISIONAL ORDERS— 
SESSION 1902. 


(SEcoNp NOTICE.) 


THE promotions for next session indicate in a marked 
manner the change which is coming over the electrical 
industry. The days of isolated generating stations are 
numbered, and arrangements for the supply of wide areas 
under one comprehensive system are indicated in the nume- 
rous applications to Parliament for the necessary powers, 
and the marked diminution in notices for the grant of pro- 
visional orders from the Board of Trade for single town 
installations. 

This change in the character of the business is no doubt 
answerable for the small number of applications for pro- 
visional orders—especially by companies—and the important 
notices for power schemes, including those of several local 
authorities. 

There are three notices of transfers of powers, reapectively 
from a local authority to a company, from a company to a 
local authority, and from one company to another. 

The total number of provisional orders advertised at 
present is 54, of which 15 are for companies, and 39 by 
local authorities. 

The most interesting of the Bill promotions is that of the 
London County Council; who make a bold attempt to con- 
vert all the electric supply business of the County of London 
into municipal undertakings, by private arrangements or 
compulsory purchase. 

The object of this comprehensive measure is thus 
described :— px 

„Purchase of electric lighting undertakings in or supply- 
ing within the County of London combination between the 
Councils of the Cities of London and Westminster and the 
Councils of the Metropolitan boroughs; purchase of under- 
takings by agreement; purchase by the London County 
Council ; management and administration of undertakings 
purchased ; appointment of joint committees ; adjustment 
of boundaries ; rights and liabilities as between authorised 
undertakers ; financial provisions; raising of money by 
creation of stock and borrowing." 

There is to be a provision authorising the Council to 
supply electrical energy in bulk to any local authority, 

The capital required is to be raised by the creation and 
issue of consolidated stock to such an amount as may be 
necessary, and probably the creators of this great scheme 
look forward to * Electric Consols " as becoming a gilt-edged 
gecurity. | 
, There is no provision as to the mode in which the 
accounts of this great municipal combine are to be made 
out and audited, but in the event of losses in the trading 
and from antiquation and depreciation of plant, the local 
authorities are ** to charge any deficiency in such revenue on 
the County rate or the local rates respectively, or as the Bill 
may define.“ 

The companies interested in this magnificent, scheme are 


the following: 


° Capital expended, 

Brompton £207,701 
Charing Cross 609,830 
Chelsea 5 425,545 
City of London 1,728,974 
County of London ... 892,677 
Kensington . 312,449 
Lambeth  .. 255,497 
Metropolitan... 1,417,805 
Notting Hill ... us sin 164,990 
St. James’s and Pall Mall ... 390,231 
Westminster ... ; "us 753,007 
Woolwich  ... ies 47,817 
London Electric (1899) ; sis 789,256 
Crystal Palace District ex is € *89,558 

£8,085,337 


‘ Part of this expenditure was incurred in Beckenham—outside the County of 
London. . 


What advantage the London ratepayers are to derive from 
this wholesale suppression of private enterprise and the 
creation of a vast municipal monopoly, undertaken by a 
joint committee of amateurs, it would be difficult to 


imagine, 
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The compulsory purchase will'add considerably to the cost 
of the undertakings, and private agreements are not very 
likely, except with the few unprofitable, businesses. 

The County Council. have another little Bill for General 
Powers, in which'they ask for power to the local authori- 
ties to expend money upon wiring and fitting premises of 
consumers or “prospective consumers,” and to borrow 
money for the purpose. This extension of municipal trading 
will enable them to destroy the business of the legitimate 
wiring and fitting firms by establishing departments to 
supply without profit. 

With a water Rill on their hands and so many other 
irons in the fire (while asking Parliament to extend the 


time for completing many undertakings), it is astonishing — 


that the Council should launch such an enterprise without 


the slightest indication on the part of the ratepayers of the ' 


County of London that they favour any such speculation. 

The new Power Bills announced, include proposed under- 
takings by both municipalities and private companies. The 
Birkenhead Corporation want to supply electricity for any 
purpose within or without the borough, and also to prescribe 
the form and nature of meters, and to manufacture them. 
This latter provision will relieve the Board of Trade of their 
duty to certify meters, and will introduce another element 
of competition with the private trader. 

The Abertillery Urban District Council ask for powers to 
supply in bulk outside their distyict, and to go into the 
fittings business. | 

The South Shields Corporation want to supply electricity 
in bulk, but only ask to do so within a mile of the 
borough. 

The Dartford Urban District Council also wish to supply 
in bulk within any adjoining or neighbouring district. 

The Bristol Corporation desire to supply “for all pur- 
poses in parts of Gloucester and Somerset, 

The York Corporation yearn to get outside the city 
boundary and supply in bulk to their neighbours. 

The Birmingham Corporation ask to supply outside their 
city in bulk, and also to take transfers of power and supply 
other districts. 

The companies seeking powers to supply large areas 
include the Newcastle-upon-Tyne Electric Supply Company, 
who want authority to supply energy in bulk or otherwise 
beyond their arca of supply, and specify certain districts. 

À new company is projected for supply within the county 
of Kent and for the transfer to them of the Chatham, 
Rochester and District Electric Lighting Company, Limited, 
and other undertakings. 

Another company is be incorporated for the supply and 
distribution within parts of the unions of Stratford-on-Avon, 
Rugby, Warwick, &c., and parts of Leicester, i 

The Derbyshire and Nottinghamshire Electric Power 
Company seek an extension of powers by the “ removal of 
restrictions,” to enable them to supply and distribute. 

A new company is proposed to be incorporated for supply 
and distribution of electric power in the following unions in 
Northumberland, viz., the Castle Ward, Tynemouth, Morpeth 
and Alnwick. 

The North Metropolitan Electrje Supply Company are 
applying for an extension of their powers so as to include 
Willesden in their area, and to supply and distribute energy 
within the districts of Tottenham, Enfield, Edmonton, Wood 
Green and Southgate. | 

This is a goodly fleet to put to sea on the Parliamentary 
waters, and he would be a bold prophet who could predict 
how many will reach harbour, with or without damage. 


WIRELESS TELEGRAPHY IN ITALY. 
[COMMUNICATED. ] 


Ir is well known that the Government of Italy, the birth- 
place of the inventor Marconi, was one of the first to 
organise official experiments in wireless telegraphy. In fact, 
it was in July, 1894, that the first experiments in Italy took 
place, in the first instance, at Rome, between two different floors 
of the offices of the Naval Administration, and afterwards at 
Spezzia, both trials being under the direction of Marconi 


himself, who had been expressly invited to come to Italy by 


the authorities of his country and at the initiative of several 
of the superior officers of the army and the navy, who even 
then understood the importance of wireless electric tele- 
graphy and the brilliant future in store for it. 

Successful results were obtained from these tests; battle- 
ships of the Italian navy communicated with the coast of 
the peninsula at a maximum distance of 16 km., with 
antenne of 22 and 34 metres. 

Since then experiments in wireless telegraphy have con- 
tinued uninterruptedly in Italy at the instance of the 
Ministers of the War Office, and especially of the Naval 
Administration, to whom Marconi at the time of his 
experiments at Spezzia had given permission to use his 
apparatus, and also all the improvements and additions 
which he might subsequently design for his instruments, 
which at that time were necessarily primitive. The experi- 
ments in question were at first directed by M. Pasqualine, 
electrician-in-chief to the Navy, and by M. Civita, engineer, 
and now editor of L Elettricila, of Milan. During the first 
set of experiments, which cost the Italian (Government 
about 100,000 fr., very interesting results were obtained ; 
several battleships were fitted with the apparatus, many 
stations were established on the Italian coust, and communi- 
cation was effected at a maximum distance of about 100 km. 
between a vessel out at sea and a fixed station on the coast. 

When Messrs. Pasqualini and Civita retired from the 
Italian Navy, the wireless telegraphy service was entrusted 
to the officers themselves, amongst others to Commander 
Pouchain, now chief of a division in the Navy, and to 
Lieutenant Solari, who recently proposed to the Administra- 
tion to connect Pekin with the Bay of St. Mun by wireless 
telegraphy with the aid of several relay stations, or Guarini 
repeaters, 

Then followed some unsuccessful experiments, for 
instance, between Messina and Reggio, at a distance of a 
few kilometres ; but we also heard of signals reaching 
English battleships off Malta, having been sent out by 
Italian battleships off Sicily, the distance between them 
being about 200 km., 

It is certain that the Italian Navy has achieved very 
great progress in the use of wireless telegraphy. In fact, 
not long ago, the Italian Navy succeeded in connecting 
Sardinia by wireless telegraphy with the mainland, the 
communication being between Monte Argentan and the 
Maddalena, thus traversing a distance of 200 km. over the sea. 

This brilliant result far surpasses that attained in France, 
some few months ago, by Marconi himself, with apparatus 
manufactured by the Wireless Company, between Calvi 
(Corsica) and Antibes (Provence), 

This splendid success is due to the officers of the Italian 
navy and to the special staff of this important department, 
who, for four consecutive years, with admirable perseverance 


and intelligence, have been studying the question of wireless 


telegraphy, constructing in the arsenals of the kingdom 
greatly improved apparatus, and carrying out many experi- 
ments between the provisional stations established on the 
higher ground. 

The above-mentioned experiments, which have been of 
great importance to Italy, from both a military and a com- 
mercial point of view, were effected without foreign assist- 
ance, with very limited funds, granted for the purpose in 
the budgets ; whereas in England, in France, and especially 
in Germany, scientific men, learned societies, civil and 
military technical experts, have spent a great deal of money 
to obtain a result similar to that obtained by the officers of 
the Italian navy. In a little while a fixed and regular com- 
munication between Rome and Sardinia, and the abolition 
of the submarine cable now in use, will be an accomplished 
fact. It is proposed to connect Rome with the coast by 
means of wireless telegraphy, using an automatic relay, 
but it is almost certain that for the present, at any rate, 
communication between the capital and the coast will be 
effected by the ordinary telegraphy. 

Before attempting communication with the aid of a relay 
station, the naval department has decided first to try direct 
communication. The Continental station will be on Monte 
Mario, in the environs of Rome, the Sardinian station being 
established on the island of Caprera (on a hill), where rest 
the remains of Guiseppe Garibaldi. 


p= 


— .—. a ae Fe EES, oF a 


AY alk ae: a: OF a 


* 


Vol 49. No. 1, 253. NovzxBER 29, 1901. ] THE ELECTRICAL REVIEW. 


878 


Besides the wireless telegraph apparatus working on 
various Italian battleships, there are at present five stations 
established in the mountain region in very good working 
order. It is said that in the course of their numerous 
experiments in wireless telegraphy the Italian officers have 
made some very interesting discoveries and observations, 
some of which, particularly some in connection with the 
antenna and the part it plays in wireless telegraphy, are of a 
nature to clear up, completely and definitively, things up to 
the present, imperfectly explained, if not completely enveloped 
in mystery. 

It is deeply to be regretted that the Italian Government 
does not follow the example of other countries, e.g., England, 
Germany and America, in publishing in eríenso the reports 
of their officers and others appointed to make official experi- 
ments. B 

In the interests of science and for the advantage of all 
those—and they are numerous—who, in various countries, 
are working at wireless telegraphy, we hope that the Italian 
authorities will reconsider their decision and publish the 
complete results of the experiments in wireless telegraphy 
conducted by their subordinates, and we urge this the more 
earnestly in view of the fact that in our opinion it is not a 
question of safe-guarding military secrets and protecting 
commercial interests. 


CURRENT SPECIFICATIONS. 


IXXXIL—ORDNANCE SURVEY OFFICE, SOUTHAMPTON. 


SUMMARY. 


Extent of Contract.—Supply and erection of 18 motors, together 
with the supply of specified switchboards and wiring. 

System of Supply. — Current to be obtained from Corporation. 
Direct current supply at consumers’ terminals at 520 volte, the 
negative pole being earthed. 

Type of Motors.— Four to be entirely enclosed, 14 of semi-enclosed 


pe. 

Size of Motors.— Varying sizes up to 6 B H. p. 

Purposes for which Motors are Keyuired.—Principally for driving 
printing machinery,to the various specified machines of which the 
motors are to be connected through spur gearing. 

Motor- Generators. Two to be supplied; one for supplying current 
to arc lamps to be used for photographic purposes, to be wound on 
the motor side for 520 volts, and on the dynamo side to give 140 
amperes at 110 volts at à speed not exceeding 1.200 revolutions per 
minute. "The other to consist of motor wound for 520 volts, 
driving two dynamos, one to give 300 amperes at 10 volts and 
the other 60 amperes at 5 volts at specd not exceeding 1,200 
revolutions. 

Specified Temperature list —After six hour's run at full load not 
to exceed 60° F. above surrounding air for semi-enclosed, or 80° F. 
above surrounding air for completely enclosed motors. 

Specified Insulation T«st.—An alternating pressure of 1,000 volts 
to be applied immediately after a six hour's run at normal full load. 
. Type of Gearing.—Raw hide pinions on motor spindle working 
into machine-cut cast-iron spur wheels on driven machine. 

Switchboards.—'To be supplied as specified. 

Specified Date of Completion.—To be stated by tenderer, and 
arrangements to be made with consulting engineer: when contract is 
nins a asto the dates on which the various sections will be com- 
plete 

dpi for Late Completion.—1 per cent. of contract price per 
week. 

Terms of Payment.—On monthly certificates up to 60 per cent. 
of value of work done and plant delivered on site, a further 20 per 
cent. when engineer certifies plant can be put into use, a further 10 
per cent. on receipt of engineer's certificate of satisfactory com- 
pletion of contract, and 10 per cent. six months later. 

Period of Maintenance.—Six months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—None. 

Arbitration Proposals.— Acceptable; see comments. 

Consulting Engincers.—Messrs. Preece & Cardew. 

Date for Receipt of Tenders.— December 14th, 1901. 


This specification, prepared by the well-known firm of Messrs. 
Preece & Cardew, provides for the supply and erection ready for 
working at the Royal Ordnance Survey Office, Southampton, of a 
number of electric motors. These motors will be supplied with 
current from the Southampton Corporation public supply mains at 
520 volts, and will be largely used for driving printing machinery. 
The contract includes the fitting of a number of the motors to the 
various printing machines specified, through spur gearing, and suit- 


able provision is to be made for obtaining different specified speeds. 
It is suggested that all tenderers examine the character of the work 
to be done before submitting an offer. 

Time is an important element in the carrying out of the work, 


and special care is to be taken that the various machines are out of 


use for as short a time as possible, the work being carried out in 
the various rooms as arranged between the engineers and the con- 
tractor. 

The general conditions are, on the whole, acceptable ; it should be 
noted that so far as the carrying out of the work is conoerned, the 
decision of the engineers, in case of dispute, is to be final. If, however, 
there is any difference of opinion regarding the sums to be paid to 
the contractor, it is open to the parties to refer the matter to an 
arbitrator, to be appointed by the President of the Institution of 
Civil Engineers. We do not like this division of matters of dif- 
ference into two classes, one class subject to arbitration, and one 
not. As a matter of principle, it should be possible to refer all 
subjccts to independent arbitration, but in a case like the present, 
where the engineers bave a high reputation, we are aware that 
many firms take the responsibility, and are willing to accept a 
partial arbitration clause, such as the one in question. 

The terms of payment differ from those usual in electrical con- 
tracts, but inasmuch as not more than 10 per cent. is retained for six 
months from date of completion, they may be accepted without 
demur. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


Inaugural Address of the Chairman, Mr. C. H. WORDINGHAM, 


Ir is no formal or conventional thanks that I render to you this 
evening for the honour which you have done me in electing me 
chairman of this bighly important local section of the Institution, 
for I appreciate most keenly this mark of your esteem and con- 
fidence. Ican only say tbat during my term of office I shall look 
upon it as a great privilege to do everything that lies in my power 
to promote the success of the section. 

It is a recollection of the early days of the Northern Society 
which makes me feel so confident of the success of our own local 
section, for we bave the same men among us that we had then, and 
we have in Mr. Cowan an honorary secretary whose competence for 
the work and energy in carrying it out could not be surpassed, 
while the inducements to members now are much stronger than in 
the days of the Northern Society to prepare papers and take part 
in our discussions. Our proceedings form part of those of the 
Inetitution, and papers, if of sufficient merit, are printed in the 
Transactions, being equally with those read in Lonaon eligible for 
premiums. 

I trust, therefore, that members who are in a position to do so 
will come forward with papers, and that all will make a point of 
attending our meetings and taking part in our discussions. 
Especially do we want the young men, those who so far are 
unknown, for nothing is 80 painful as to hear only the same voices 
meeting after meeting, and not the least so to the speakers them- 
selves who often take part in the discussion solely because they do 
not like to see it languish altogether. 

One of the great difficulties we have to contend with is the pro- 
vision of a suitable place in which to meet. Through the courtesy 
and generosity of the authorities of Owens College, this excellent 
theatre has been placed at our disposal, and I am quite sure that we 
all heartily appreciate their action. 

It is quite hopeless for the Section, unaided, to provide any 
accommodation of its own, for we have but a limited grant for 
current expenses from the Institution, and we could bardly expect 
the Council in London to make any effort to provide a meeting 
place for a local section, when the Institution itself is entirely 
dependent upon the hospitality of older and ricber corporations for 
its own meetings. 

There does, however, seem to me to be a way in which the diffi- 
culty might be solved if only the various engineering and scientific 
societies in Manchester would pull together. Manchester has long 
been prominent as an engineering centre, and it bids fair to eclipse all 
others as a seat of electrical enterprise. The local engineering and 
scientific societics are at least as important as any out of the 
metropolis; they sre numerous, there being upwards of 30 local 
sections or branches of London institutions, and some of them are 
extremely well provided with funds. At present all these societies 
meet in different placer, many of them in hotels, and the aggregate 
rent paid in the course of a year must be very considerable. Surely 
all these Institutions, which have this in common, that they are 
seeking to promote the interests of science in either its abstract or 
its applied form, might combine together, and jointly provide or 
rent premises which should afford a suitable and convenient place 
of meeting, and, at the same time, accommodation for their 
respective libraries. 

Manchester, as a city, prides itself upon being in the van of muni- 
cipal progress, and ite citizens have provided funds for an Institute 
of Technology which bas been planned to be as near perfection as 
money and thought can make it. With the opening of this Institute, 
there is being inaugurated a new area in the technical education 
provided in the district, and the standing to be taken by this new 
Institute depends very much upon the line of action taken in the 
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early stages. Already there are signs that the authorities desire it 
to be something more than a mere technical school, and it would 
seem that an effort is being made to secure this by making the 
status of the staff as high and dignified as possible. It appears to 
me that the opportunity exists at the present time of immensely 
adding to the dignity, and of greatly improving the position of this 
Institute by the authorities stepping in and bringing together under 
its wing the various societies and affording them that material 
assistance which many of them lack, while receiving in exchange 
the support and weight of all that is best in the scicntific and engi- 
neering circle of the district. I raised this question sume six months 
avo at a meeting of the Society of Chemical Industry in Manchester, 
aud judging from one or two paragraphs that have lately appeared 
in the newspapers, there seems to be some prospect of such a scheme 
being considered, and I sincerely trust that it will receive the 
hearty co-operation of all concerned. It is my intention to bring 
this matter before the Committee of this section at the earliest 
opportunity, and I hope that by our united efforts some effect may 
be produced, and that we may be able to report to you that our 
negotiations have been successful. 

There is one other subject of local interest to which I desire to 
refer, namely, the question of students of the Institution. In the 
days of the Northern Society this class was practically non-existent, 
but now that we are a branch of the Institution, there are naturally 
& number of student members entitled to attend our meetings, and 
this class has been substantially augmented by the joining en bloc of 
a society promoted under the auspices of Mr. W. H. H. Gee in con- 
nection with the pupils at the Technical School. There must be a 
large number of young fellows who are receiving their education in 
the important engineering works of the district, and considerable 
numbers cannot fail to be attracted by the new Institute of Tech- 
nology, so that we may look forward to a substantial growth in 
numbers of this class of member. All of us who have been students 
of the Institutions in London, particularly of the Insiitution of 
Civil Engineers, must have felt what an immense benefit was 
derived by us from attending the students' meetings organised by 
these Institutions. It is, in my opinion, difficult to over-estimate 
the educational value of preparing papers to be read at such meet- 

ings, and of the training in debate atforded by taking part in the 
discussions. I look forward to the Committee beiug able to orga- 
nise, even with the present members, meetings of the kind, and I 
hope that it may be found possible to make arrangements for visits 
to works of interest during the session. 

We are now passing through an extremely critical period in the 
development of electrical engineering in this country, and much 

depends on the attitude assumed by every individual member of 
the profession. 

Are we prepared for this development ? Are we fit to step for- 
ward and say the demand exists in our country, we are prepared to 
supply it? 

If one may judge by common report, we are not. The undoubted 
fact is pointed to that contracts for large works are awarded to 
American and Continental firms, and the inference is drawn that 
English makers are unable to undertake them, and are either behind 
the timesor incompetent. 

This charge is a serious one, and, if well founded, means not only 
that British electrical engineers are a failure, but that the decadence 
of the cngineering industry of this country has set in, for what 
branch of engineering has not now been made electrical in some 
measure ? 

Let us examine a little more closely the common report. Whence 
does it emanate? Largely, no doubt, from the daily press. Un- 
supported, the press would probably not do much real damage, but 
unfortunately electrical engineers themselves seem to be but too 
prone to lend colour to the story of their own incompetence ; while 
the fact that their foreign competitors are successful in securing 
contracts is, to the lay mind, convincing proof of the latter’s superior 
fituess to carry them out. 

When an English engineer goes abroad, he seems to feel it in- 
cumbent upon him to express amazement at what he sees, to praise 
every detail of the plant or works he inspects, if it differ from what 
he has been used to, without stopping to inquire whether it be better 
or worse. 

When our Englishman comes home he makes pessimistic speeches, 
eagerly reported by the daily press, as to the marvellous advance 
made by foreign nations, belittling his own achievements and those 
of his colleagues, and for months he fills his technical papers with 
absolutely gratuitous fully illustrated advertisements of his rival's 
works. 

But the stay-at-home islander is not to be outdone by his 
travelled brother: be bas specifications to draw and plant to pur- 
chase. What is the blackest crime in his eyes? A preference for 
native-made plant. The mere suggestion that he has such a 
preference at once raiscs the blush of shame. No, he is no “spread- 
eagle” or “Jingo”; he does not think the nation whose name in 
foreign markets is a guarantee of genuineness and good quality is 
any better than others, and he will gladly waive his most cherished 
conditious in order to give an extra chance to the foreigner, and 
thereby show that he is a “ citizen of the world,” forgetting that 


“ That man's the best cosmopolite 
That loves his native country best.” 


If, then, the engineers themselves eagerly praise their rivals, can 
we blame the man in the street if he assumes the inferiority of his 
own countrymen to be a fact, for he could never gucss that their 
self-depreciation arises from politeness and modesty. But, you 
will say, why do the contracts go abroad ? If the work can be done 
here, why is it not? That is a question which cannot be answered 
in a word because the reasons are manifold and varied. 

lu many cases, no doubt, the work has been done for less money, 


and we will assume tbat it has been done as well as if the contract 
had been in English hands, though this assumption is, in many 
cases, far from the truth. Are we justified in drawing the deduc- 
tion that because the machinery, or whatever it may be, is sold for 
less, therefore the foreign manufacturer has produced it at less cost 
than we, thereby showing that his practice is in advance of ours, 
By no means. It must be borne in mind that the English market 
is a comparatively new one to foreign makers of machinery, and the 
merest tyro in commerce knows that in order to push his wares he 
must advertise. Advertisement necessarily costs money, and the 
payment may advantageously take the form of a discount on the 
goods first sold. For not only are they thereby brought under the 
notice of possible fi ture buyers by being got into the country, but 
the trade is actually begun by the very fact of lowering the price. 
It is an old device, but it never fails. Men always have sought for 
bargains, and always will. The Nemesis comes later. 

Again, over-production and industrial depression in the pro- 
ducing country bas, undoubtedly, had much to do with the low 
prices of some of the plant sent into the English market, manu- 
facturers being ready to sell at almost any price rather than dis- 
charge their hands and admit the rotten condition of their trade. 

Low price is not, however, the only consideration that has deter- 
mined the award of contracts for electrical machinery out of 
England. Promises of early delivery have been almost, if not 
quite, as potent. The purchasers will procrastinate for months or 
years, allowing every trivial matter to delay them, but once they 
determine to go forward their lethargy is exchanged for pauic and 
unreasoning haste. Here, again, over-production enables the 
foreigner to secure many of the contracts, which, in this case, are 
often awarded to him regardless of price because he can promise 
early delivery. The purchaser never considers that other contracts 
which must be executed first, cannot, by their very nature, be 
carried out in so brief a period, and he finds subsequently, to his 
cost, that the plant, for which he has paid more than he would have 
had to pay to an English firm who required a reasonable time for 
delivery, is on his hands deteriorating and costing him heavy sums 
for demurrage. Meanwhile there has been the usual cry of the 
vastly superior resources of the foreigner, and the mischief has been 
done 1o the English manufacturer—mischief which is unremedied, 
because the public never hears the end of the tale. 

I ought, perhaps, to touch upon the question of the relative 
quality of the British and foreign-made machinery. Let us at once 
grant that much of the latter is excellent, while, at the same time, 
it must, in common fairness, be admitted that much is unconscionable 
rubbish. Do we, who are in daily contact with British machirery, 
honestly believe that our manufacturers are in any one respect 
incapable of making as good machinery as any imported into this 
couutry ? -Do we not know that from British workshops is turned 
out machinery that it is impossible to better whether in design, in 
workmanship, in finish, or in durability ? And do we not know that 
our alleged inferiority is a delusion. 

In the past English engineers bave been in the fore front. An 
Englishman, nay, a Mavchester man, John Hopkinson, tauglt the 
whole world how to build dynamos. The earliest attempts at 
heavy electric traction were made in this country. An Englishman, 
Ferranti, first conceived and executed the idea of commercially 
working at high pressure, and devised the means whereby it might 
be done with perfect safety. An Englishman, Hughes, gave to the : 
world the invention which made long-distance telephony possible. 
By the invention of an Englishman, Swan, domestic electric 
lighting became an accomplished fact, while English engineers 
have carried out almost the whole of the submarine cable work of 
the world. With this record behind us, is it likely that we shall 
cease to be in the van. Most assuredly not, unless our fellow- 
countrymen take the heart out of us by ceasing to believe in our 
capacity and by belittling our achievements. 

I do not wish my remarks to be misunderstood. I do not for one 
moment seek to imply that good work is not turned out from foreign 
workshops, or that we as a nation bave any monopoly of engineer- 
ing skill. On the contrary, I yield to none in my admiration of 
the splendid achievements of our American brethren, and of other 
nations more distant in blood but nearer home who are following 
in their steps. I have merely endeavoured to show that the posi- 
tion at the present time really is that English makers are fully 
equal to their competitors, but they are being driven out of their 
home market, not because their rivals can produce better, more 
cheaply, or more quickly tban they, but because these competitors 
are willing fora time to undersell them, while over-prodactiou 
enables them at present to forestal them. 

Having extolled our virtues as electrical engineers, it is only right 
that I should turn to our faults. It seems to me that two stand out 
prominently. One is a tendency to rush to extremes, the other 18 à 
want of foresight. 

The former of these faults showed itself in the early stages of the 
industry, one of its most noteworthy manifestations being the once 
notorious conflict between the advocates of high pressure alternating 
and low pressure continuous current; feeling actually ran high over 
such g purely technical matter, but now controversies involving 
wide issues are conducted with positive acrimony, and the views are 
as extreme as those held by opposed political parties. 

One example willat once occur to every one, namely, the ques- 
tion of municipal v. private enterprise. In its essence, this is & 
purely political consideration, and with politics, and their atten- 
dant prejudices and intrigues, it is well for engineers to have 
nothing to do so far as their work is concerned. To some of us it 
may seem that Tennyson's words have a wider application than that 
implied by their context that 


“ Our little systems have their day, 
They have their day and cease to be.” 


^ 
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applies to all forms of government, that all are “broken lights” 
of true and equitable rule, and that probity and uprightness in 
individuals are far more than they.” In other words, that people 
may be justly and well governed by the unbridled autocrat, and by 
the latest socialistic community, provided that in each case the 
individuals bearing authority are single-minded and seek the good 
of the governed. 

Be this as it may, it cannot be denied by those who have had 
experience of undertakings, managed both by a board of directors 
and by municipalities, that both cap attain excellent results, and that 
both can produce abject failures. It is no more fair to brand every 
member of & Municipal Council as a Bumble, a fool, a seeker after 
his own ends, and blinded by prejudice, obstructiveness, aud 
ignorance, as itis to look upon every member of a board of direc- 
tors as an unscrupulous company promoter, a selfish grabber of 
dividends, and an enemy to the public. Both views are absolutely 
unjust, and able, upright, conscientious and straightforward men 
will be found directing the operations of both classes of under- 
taking. 

Nofair-minded man can deny that some local authorities have 
adopted tactics of the most unfair obstruction, and have sought to 
prevent others carrying out work which they themselves have 
refused to do, but, on the other hand, it must equally be admitted 
that some companies have been worked solely in the interests of the 
shareholders without any regard to the welfare of the public, while 
others, in order.to gratify the greed of the promoters, have been 
over-loaded with capital to such an extent as to render it impossible 
for them to satisfactorily serve the public. 

Having glanced at the extreme views so constantly reiterated, let 
us endeavour for a moment to look at the question impartially. 

Judged by results, as shown by the returns in the excellent manual 
compiled by Mr. Garcke, who certainly cannot be accused of unduly 
favouring municipal enterprise, the municipalities have done better 
than the compauies, for they have made a profit on their capital, 
only j per cent. less than the companies, while the average price 
they have charged is over 22 per cent. less. The subject must, 
however, be considered from other points of view, for the side 
issues are of far-reaching importance. 


(To be continued.) 


LEGAL. 
FERRANTI v. THE BRITISH TuowsoN-HousToN Company, LIMITED. 
(Continued from page 831.) 


Ma. S. Z. DR Ferranti, M. I. C. E., M.LE.E, examined by 
Mr. CoLE Tax, said he was thoroughly conversant with all 
branches of central station equipment, and with the history of 
the development of electrical meters. It was one of the first things 
he had worked at. There were several meters, theoretically, between 
Edison’s electrolytic meter and the witness’s own, but they could 
not be used practically. A few hundreds of his 1883 meters were 
used. The business of a central station supply in those days was 
exceedingly limited, and very few meters were required. They had a 
great aversion from starting with a small load, by reason of tho static 
friction in the meter. The invention of 1837 was designed to 
overcome that difficulty. In the earlier invention a solid magnet 
was used, and it retained considerable residual magnetism, which 
was what was commercially wanted, aud started the meter with a 
small number of lamps. A solid magnet would be out of the 
question in a meter for an alternating current, and he had there- 
fore to use a laminated magnet. Tuis did not retain residual mag- 
netism, and it was this difliculty of static friction which had to be 
overcome. It had always been his view that an energy meter was 
A motor-meter. . If the current to be measured was taken away, it 
was no longer a meter, and did not go. The function of the sub- 
sidiary coil was absolutely the same, whether in series or shunt. 

Supposing the pressure to vary considerably, would the defen- 
dants' meter act as a meter at all?— When fitted with the addi- 
tioual shunt starting coil, it would be wrong as an energy meter. 
It you leave that out, it is theoretically right. Continuing, witness 
said it would not be a correct meter, because the current through 
the additional starting coil went up, say, as the voltage went up, 
and that meant that the meter, if the pressure was raised, would 
run without any lamps being turned on. That was a very serious 
thing in meters, because people objected to it distinctly. That was 
a thing that occurred in practice occasionally. It was a correct 
meter when used within close limits, that was to say, under the 
same conditions as a quantity meter. When the current went down 
in pressure, the compeusation was insuficient, for the registration 
was lower than it should be at low loads. Whichever way the 
voltage varied, up or down, an inaccuracy came in. 

Cross-examined by Mr. MourTON, WITNESS said residual mag- 
netism, as against permanent magnetism, was generally used to 
mean that slight amount of magnetism left in a piece of iron when 
it was not intended to register any. 

You quite agree with me that its retention makes no difference 
here. Permanent magnets have been known for many years as 
equivalents; that is to say, if you had a permanent magnet, you 
could substitute an electro-magnet for it ?—Alsoa coil with a current 
passing through it. All those are the same. 

The 1887 patent simply consisted of substituting for the perma- 
nent or residual magnetism a little electro-magnet of equal strength? 


It is vot quite as simple as that. You must have a coil which is in 


shunt to the min. 
Brt that is your electro-magnet ?— Ves; but to say an electro- 


magnet alone does not convey the meaning. You must laminate 
your core as well. | 

The 1887 was a current meter, meant to work at a constant pres- 
sure ?— Yes. | 

Therefore that constant pressure would give you & constant 
electro-magnet ? —It would give you & constant shunt-starting cur- 
rent. 

A constant electro-magnet ?—As produced by the shunt coil, not 
as produced by the main coil. 

That is exactly what I say. You are going to substitute for your 
permanent magnet of 188! an electro-magnet. If you put a coil 
between mains, that gives it to you ?—Certainly. 

A permanent magnet ?—Certainly, only it was an alternating 
permanent magnet, which does not exist. 

There is nothing in your patent to contine it to alternating cur- 
rents ?—No. 

In other words, suppose our meter was taken as a meter for direct 
currents, it would be equally an infringement ?—Accordiog to my 
view it would. 

You will admit that your specification describes only current 
meters? The particular case illustrated and described is current 
meters, but that is not all it says. 

The claim talks about a part of the current to be measured, so 
that it looks upon it as if the current was what was wanted to be 
measured ?—The current in this specification does not mean quan- 
tity only. Current is thoroughly well known as meaning a supply 
of energy when you talk of a supply of current. 

Do you say that a current meter means au energy meter ?—A 
current meter may mean both. A quantity meter is one thing, an 
energy meter is the other. Those are the correct definitions—the 
clear ones. 

You have known these Thomson-Houston meters for years|?— 
Yes; I have, unfortunately. 

When did you firs& come to the conclusion that they were in- 
fringements ?— Years ago. 

Re-examined by Mr. Corgrax: The claim in the 1892 patent was 
somewhat ambiguous. What he meant was a second electro-motor 
for starting—an additional one for the purpose of measuring. That 
produced a compensation at the same time. In 1887 there was only 
one armature and one field. In the other the measuring was done 
in one part of the apparatus, and the starting and compensating by 
a separate small piece of the same kiud. 

Supposing you passed the current which passes through the sub- 
sidiary coil through the mercury, you would have a great deal of 
current in the mercury, namely, the current passed through the 
subsidiary coil? Yes. 

Supposing that you had your standing field, that is, what we have 
called the field, produced by the main circuit on the magnet—sup- 
posing you had those two interacting, would you necessarily have 
movement in the meter ?—Not until you got sufficient current in 
the mercury to overcome the initial friction. 

WITNESS, continuing, said somewhere about -pth to !.;th of an 
ampere passed through the.subsidiary coil. It was negligible as 
regarded registration. "The presence of the armature in the defen- 
dauts' meter did not in any way affect the function of the sub- 
sidiary coil. The reason why this connection, or this flow of 
curreut, was used in practice, was to enable the shunt coils to be 
wound round with rather thicker wire than they would be if they 
were each one separately across the main. Putting the armature 
and the shunt coil in series was done for a commercial reason. It 
enabled cheaper aud easier construction. 'The defendants put an 
additional resistance in as well, and he (witness) had done the same 
thing. The action was absolutely the same. The result was the 
same, but commercially it was cheaper and better. 

Mr. C. H. Won DINGHANH, XI. I. C. FI., M. I. M. E., lately electrical 
engineer of the Manchester Corporation, examined by Mr. CoLETAx, 
said he did not know of any practicable means by which a meter 
could be rendered accurate at low lcads, before the date of the 


. plaintiff's patent. 


Mr. MourToN: I put it to you that the 1887 meter did not differ 
from the 1883 meter so far as direct currents are concerned. 
The 1487 meter is one with a shunt coil?—Yes; I am not aware 
that they were largely used with a shunt coil with direct curreuts. 
I cannot see the object of it. 

It does nut matter whether you have a permanent magnet or 
whether you have a permanent electro-maguet so far as direct cur- 
rents are concerned ?— It depends upon how you energise the 
clectro-magnet entirely whether it matters whether it is a per- 
mauent maguet or not. 

I say it does not make the slightest difference whether your con- 
stant field is made by a permaneut maguet or whether it is made by 
an electro-magnet of permanent strength ?—If you provide per- 
manent field independent of the current to be measured, it does not 
matter from what source you get the permanent field. 

In continuous currents it is the same thiug as 1883 ?—I have 
explained that if you provide a field which is constant, it does 
not matter whether it comes from à permanent magnet or from au 
independent circuit. | 

Therefore, so far as the direct current is concerned, this does not 
add anything to the 1883 ?—It is one way of effecting the same 
object. 

I put it to you that very few Ferranti meters with the starting 
coil are used now ?—I do not suppose they are now, but certainly 
they were in practical use, several hundreds of them. On the 
circuits of the London Electric Supply Corporation they were ex- 
clusively used for a considerable time. Subsequently a number of 
these Ferranti meters were used by other companies, and are now. 

Re-cxamined: P.aiutiff's invention was applied to-day, prac- 
tically, to all motor-meters. | 
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Mr. WM. A. CHAMEN, chief electrical engineer to the Glasgow 
Corporation, also gave evidence. 

Mr. AsTBURY having summed up the plaintiff's case, 

Mr. BovusrIELp, in opening the defendants’ case, hoped his Lord- 
ship would not object if Mr. Moulton and he reversed their parts. 
His learned friend (Mr. Moulton) who was then engaged elsewhere, 
would sum up the evidence, and he (Mr. Bousfield) would proceed 
to state the defendants' case to his Lordship. On the question of 
infringement, his Lordship had got to see on the specification what 
the patentee claimed to have invented. He would have to try to 
get to the substance of what his invention was by looking at the 
specification. Moreover, it was clearly pointed out in a case in 
the House of Lords that it was not open for an inventor to say 
that the substance of his invention was something different from what 
was described in the specification. Having got so far, his Lordship 
bad to see whether the defendants had taken the substance of the 
plaintiff's specification. As regarded the question of subject matter, 
he did not think that his learned friends quite appreciated 
the way in which the defendants put that question, and 
in which they used the specifications of Brush and Phillips as 
to prior knowledge of shunts and series in winding in reference to 
dynamos and motors. The defendants said that if the specification 
was to be properly construed it was for an invention directed to a 


particular point, namely, that when you substituted a Jaminated - 


magnet for an electro-magnet of cast-iron you could get the effect 
of residual magnetism, which you had in the case of the iron mag- 
net, thus producing no new result. That was all the plaintiff 
invented, and all he claimed. If his invention was going to be 
limited to that, it was clear the defendants bad not touched it in 
the slightest degree, because they did not deal with magnets at all, 
or with residual magnetism at all. In that case, the question of 
subject matter could have the “go by,” and if his Lordship construed 
the specification in that sense, the defendants would not desire to 
contest it. But if it was said that the defendants were not to use a 
shunt coil to any form of motor-meter, that was different. In 
claiming that, the plaintiff was claiming something which he had not 
invented. They (defendants) seid that the use of a shunt coil for 
*he purpose of increasing or decreasing the intensity of the field was 
perfectly well known before this date. You might be entitled to 
cake the device of a shunt coil and incorporate it along with your 
laminated magnets to answer certain purposes, and you might be 
entitled to prevent other people substituting laminated magnets for 
other magnets ; but if you went beyond that, and were going to say 
“T have not thought how I am to apply my shunt coil in an energy 
meter, and it is true that it effects a different object, and is to be 
applied in a different way. still, nevertheless, the shunt coil helps to 
start, and therefore you infringe,” the defendants said that such an 
invention could not be claimed, and it was not good subject matter 
for a patent. The defendants’ case was that a shunt coil for an 
electro-magnet was one of the elements common to electricians— 
one of the elements they could use in any particular combination 
they desired, and they were not to be prevented from using it 
.or an obvious purpose in & new combination because some- 
body else had used it for a different purpose in another. 
Dealing with the question of prior knowledge, the learned counsel 
said that Brush used tbe shunt coil in & way analogous to the 
defendants. This was a subsidiary thing in Brush as in the de- 
fendants', and was to give him a small current running round the 
shunt for assistance. Here the shunt coil was added to electro- 
magnets, not for tbe purpose of producing the effect of residual 
magnetism, but for the purpose of doubling or trebling the effect of 
residual maguetism. It was put on a constant field to make it a 
Stronger magnet when the main current did not make it strong 
enough. He (counsel) said that was illustrative of what his Lord- 
ship had got evidence of, viz, that the putting & shunt coil into the 
magnet was well known to electricians for purposes analogous to the 
present case. Dealing with Phillips's specification, the learned 
counsel said that was tbe case where there was the use of the shunt 
coil in combination with a series coil for the purpose of assisting it 
or subtracting from it. Tbe defendants used that specification as 
general evidence as to common knowledge of shunts and series 


winding, and to show that the use of a shunt coil in combination: 


with a series coil for the purpose of adding to or diminishing the 
field for any particular requirements, was well known to elec- 
tricians. 

His LonpsHIP asked if there was any dispute between the parties 
that the plaintiff's was the first application of the shunt coil to a 
motor-meter of any kind ? 

Mr. BousriEgLD replied that the application of a shunt coil in that 
particular way was the first. Continuing, he said it had been sug- 
gested here that the invention was in introducing a compensation, 
which should enable the meter to start. Now, in one sense, that 
was true, and in another sense it was not; because that was old. 
In the passage in the specification it read :—“ In these meters as 
beretofore constructed there has been a pole-piece of cast-iron which 
retained a certain amount of residual magnetism, and this served to 
assist in causing rotation of the mercury whenever a feeble current 
was passing, and helped to start the meter." So that his Lordship 
would see tbat the plaintiff did not profess in this specification 
to bave invented the idea of baving an initial torque to 
help start it. That was old. All that he was going to do was to 
bave the well-known electrical device of & shunt coil to effect the 
object previously attained by the residual magnetism. All he bad 
to do was to apply a well-known shunt coil for the purpose of 
getting for the laminated magnet the effect of residual magnetism 
which was in the pole-pieces. That was all be invented, and as he, 
counsel eaid, on the true construction of the specification all he 
claimed. Now what had the defendants got? His Lordship knew 
they had introduced a coil into their meter which was in a shunt 
circuit, in à way which had a totally different effect upon the law. 


The defendants had got & shunt acting in conjunction with the 
main field, and therefore his Lordship could see the defendants had 
not the same condition at all to deal with as the plaintiff had when 
he had introduced an additional coil into his meter. That which 
the plaintiff had invented was not what the defendanta had taken 
at all. What the plaintiff had to apply his mind to was how to fit 
something into his meter, and he made use of something well 
known to electriciane, viz., a shunt coil to a magnet—the plaintiff 
fitted it in, and it was auseful thing. Anything of that kind would 
be of no use to the defendants. They had already got the torque 
proportional to the number of Jamps. The purpose of the additional 
coil in the defendants’ was to give correction and of a totally 
different character. It had to be thought out quite independently 
of the plaintiff. The problem the plaintiff had to solve was having 
a laminated magnet without residual magnetism. In the defen- 
dants' there was nothing about the effect of residual magnetism. 
They had in theirs the force in their field because they had the 
shunt current in the armature, and the problem the defendants had 
to solve was the friction. There was nothing analogous to residual 
magnetism in the defendants’ meter, and that was not the parti- 
cular problem they had to solve. The use which the defendants 
made of this shunt coil was a use of a different kind to that of the 
plaintiff in his meter. If you liked to reduce the invention to the 
form of its being a starting coil, he (counsel) could not but admit 
that the shunt coil helped to start the defendants’, but the question 
of helping to start was of little importance in the defendants’ 
meter, because they bad already got the current going through the 
armature, which gave a field there which was as ready for two or 
three Jamps as for 50. It was perfectly true that the word current 
was loosely used sometimes, but when you talked of measuring 
current you could only speak of it as a measurable quantity, and 
then nobody could confuse the distincton between current and 
pressure. 

Mr. Jas. SWINBURNE and Prof. Ewina having given evidence, 

Mr. FLETCHER MOULTON, in summing up the case on behalf of 
the defendants, said it often bappened in scientific cases like the 
present, they bad in the examination in chief and the cross- 
examination of witnesses to deal with a number of points connected 
with the alleged infringements and the articles made according to 
the patent— points of difference as to the improvements of the 
discovery, as to its novelty, and as to the extent to which 
such an invention had been sought—all matters that might 
be relevant and might not be relevant. The result 
was very frequently a considerable chaos on these points, 
but he (counsel) would promise to help his Lordsbip as far as pos- 
sible to disentangle these matters and put them in logical order 
bearing on the real issues in this case. He did not think his Lord- 
ship would find there was very much that was difficult either to 
understand or to give its logical value to. He would therefore 
commence by a consideration of the letters patent, so that its terms 
could be understood and properly construed. It had often been 
said that a patentee had to make an invention and then properly to 
describe it, then properly to claim it. Then the only question was 
whether the invention was in substance stated. They had got here 
& specification which showed what the invention was, and which 
was defined by the claims, and when one took the description and 
claims together—especially when one considered that, according to 
English law, you had to publish a provisional specification first show- 
ing the nature of your invention before you publish a complete speci- 
fication—you would have no great difficulty in saying what the inven- 
tion made was and what was the claim. It was needless to say you 
could not claim more than you invented. He (Mr. Moulton) would 
ask his Lordship to say that the interpretation sought to be put 
upon the claim of the letters patent by plaintiff was far too 
wide, that it was an afterthougbt whereby the inventor sought to 
claim that which he never intended to include in his patent, and 
which he himself probably never thought of as a useful inven- 
tion at the time he took out his patent. He would ask his 
Lordship to turn to the complete specification, Yor he proposed 
to direct his attention to it somewhat in detail, because 
he thought upon that his Lordship would be able to come 
to a conclusion on the whole case. The provisional specification he 
need not direct his Lordship’s attention to, because it was repeated 
verbatim in the first two paragraphs of the complete. The first 
paragraph of the specification read. My improvements relate to 
electrical meters of that kind in which the current to be measured 
is made to pass through a bath of mercury in a magnetic field, s0 
disposed, as to put the mercury into continuous movement when- 
ever a current passes, and in which the movement of the mercuty 
is recorded by causing it to impart a revolving motion to an axis 
whose revolutions are recorded by a counter, or in which the move: 
ment of the mercury. is recorded in other convenient way. An 
electrical meter of this kind is described in the specification of a 
former patent granted to me, No. 5,926, in the year 1883." The 
first thing they bad there was that in describing the general nature 
of his invention, the plaintiff said tbat it related to a particolar 
type of meter—a type that they knew, for the 1883 specification 
had been before his Lordship. That was the mercury meter. Hc 
described his invention as relating to this mercury meter. Now 
that, beyond all question, was a current meter, which they 
would call the 1883 meter. In these meters, as heretofore con- 
structed, there has been a pole-piece of cast-iron.” Tbat was to 
say, the current passed round the magnetic field, and then through 
the mercury bath, but that pole-piece was made of cast-iron. "In 
these meters as heretofore constructed, there has been a pole-piece 
of east-iron, which retained a certain amount of residual magnetism, 
and this served to assist in cansing rotation of the mercury when- 
ever a feeble current was passing, and helped to start the meter. 
His Lordship had had the explanation of residual magnetism. What 
it meant was that when the current ceased, there still remained a 
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feeble magnetism in the iron. It was exactly the same as if the 
pole-piece was of soft iron, which would not keep the magnetism, 
and then there was an additional pole-piece, which kept it for the 
present. He (counsel) thought that the whole of the specification 
was very accurate in language. His Lordship would notice that 
the magnet would have no tendency to cause rotation in 
itself hut would only cause rotation when a current was passing. 
The plaintiff perfectly realised here that his meter was one 
of that type in which there was no tendency to move 
until a current was passing; but when a current was passing, 
even a feeble one, this would help to move the meter. 
He then went on: Anu electric meter of this kind can be used 
advantageousiy for recording the passage of a continuous current, 
but for an alternating current it would be inadmissible to use heavy 
blocks of magnetic metal, the polarity of which would be constantly 
reversing. I, therefore, in meters which are to be, or which may be, 
used for recording alternate currents, use pole-pieces, which do not 
retain residual magnetism, and to effect the object previously 
attained by the residual magnetism I use an additional coil or coils 
and an insulated conductor around the pole-pieces of the magnets. 
The current passed through these additional coils forms no part of 
the circuit, the current through which is to be measured, but is a 
branch circuit direct from the main conductor from the dynamo to 
earth or to the return conductor. The same improvement is applic- 
able to all motor-meters—that is, meters in which the movement 
is obtained from the current to be measured.” The learned counsel 
said that branch circuit" there meant an alternative circuit. 

His Lonpsar : Fig. 4 shows that—a current in series from one arm 
to another. 

Mr. Moutton: Les. Branch” means that it passes direct from 
the one main to the other. I do not think that anything can be 
clearer than those directions. Continuing, the learned counsel said 
there was no question whatever that the plaintiff tried to get rid of 
the word "direct. But there was no meaning to the word 
“ direct ” except that the current passed, and that was all it did. I$ 
went from one main to the other, and formed no part of the circuit 
the current in which was to be measured. The consequence was 
that they had got the plaintiff's direction that this current was not 
to go through the mercury bath. It was to go “direct "—that was 
to say, it was to do nothing else. There was no question that that 
was what was meant, and there was no other meaning to the word 
“direct.” What the plaintiff had told people in effect was that you 
must get a coil connected to your mains, and the current through 
that must not go through your mercury. What he (plaintiff) did 
was to imitate the residual magnetism by this additional coil. There 
was not a hint of change in anything else by the invention. Plain- 
tiff said it related to the 1883 invention, and that he would replace 
the residual magnetism or substitute something for it, and that the 
one meter would have the advantages of the other. A man could 
not claim what he had not invented, nor could he control 
what he had not invented, and if he (counsel) was 
right in saying that this invention was solely and absolutely a 
substitute for residual magnetism by an additional coil, leaving the 
armature untouched, it was clear that this action was an attempt to 
control something which did not come under that invention. The 
eame improvement is applicable to all motor-meters—that is, meters 
in which the movement is obtained from the current to be 
measured." He was not, for the moment, on the point of the 
“current to be measured,” as opposed to the “energy to be 
measured," but when the plaintiff talked of motor-meters 
be defined them as being those in which the movement was 
obtained from the current—that was to say, no current, no move- 
ment. It applied to meters where there was no source of motion 
but the current. It was clear that the plaintiff, in his provisional 
specification, never described any arrangement which completed his 
motor. All he described was substituting something for residual 
magnetism. He did not attempt to enlarge the improvement, and 
he did not attempt to add to the description of the invention. He 
simply said it was applicable to meters, the source of movement of 
which was the current. The description he gave was a description 
of a substitution of an independent coil from conductor to con- 
ductor for the residual magnetism. The plaintiff could not go 
beyond that. When you drew up your patent, you wanted a valid 
patent, but when you wanted to put it in force you wanted a wide 
patent. The consequence was, probably, that this patent, which was 
carefully drawn up, did not include that which was not part of 
Plaintiff's invention, so as to be drawn up in a way which was 
safe. A person had not the right to go and enlarge it so as to catch 
an infringer. If his Lordship came to the conclusion that 
the interpretation of the claim included passing through 
the mercury, then he (counsel) said it was bad from discon- 
formity, because it claimed something outside the original 
Invention.—If his Lordship came to the conclusion that the actual 
language used in the claim excluded the completion of the motor, 
then, of course, there was non-infringement, and the defendants 
did not care about any of the other points. With regard to the 
claim, it was settled practice that in considering the claim, you 
must construe it with the specification. You must read the speci- 
fication through and come to a conclusion as to the meaning of 
the documents as a whole. The reason why the current was not to 
be sent through the mercury bath was to prevent shunt running. 
The history of the plaintiff's invention was the history of a single 
substitution. He bad never thought of it in any other way. With 
regard to subject matter, if any portion of the invention claimed 
was not novel, the patent was bad. There was no invention in sub- 
stituting an electro-magnet for a solid magnet, because it was 
common knowledge that residual magnetism was equivalent to per- 
manent magnets. Had the patent been restricted to alternating 
Currents, it would have been a different matter, but you could not 
\hterpret it except by including direct as well as alternating. What 


similar passages. 


the defendants did was this—it was admitted that their meter did not 
infringe the other meter; it was only the question of the coil—they 
put a second motor on tbe spindle which gave an absolutely constant 
tendency to run. It was exactly as if they put clockwork on the 
spindle which tried to turn it round but was too feeble to do so 
because of friction. How could they control that? It would be 
electrically the same thing if they had a second armature as these 
particular coils. Where was there anything which required any 
invention in putting a second dynamo on the spindle ? Dynamos 
had been always used for the purpose of turning things round, and 
be (counsel) did not know what invention was required to do that, 
putting in shunt coils was as common as possible a thing for producing 
a constant field —a shunt coil, of course, did not derive its force from 
the current. It was a branch circuit. It was as common as possible to 
have a constant magnetic field by means of a shunt circuit. Not 
only that, it was perfectly customary to mix it with series coils. If 
the plaintiff was going to say, “You are not to put shunt coils in 
your motor-meters," surely that could not be upheld. He invented 
nothing with regard to shunt coils. All he invented was a substi- 
tution for residual magnetism. The defendants’ was a case in which 
they had simply put another dynamo on the same spindle. The 
plaintiff was never thinking of energy meters at all; what he was 


thinking of, and said he was thinking of, were current meters. He 


submitted that the fair interpretation of the specification was that 
it never applied to an energy meter at all. The plaintiff had not 
in his mind an energy meter; he had not given instructions which 
fitted an energy meter, and it was only a try-on to make it apply. 
The plaintiff's could not be an energy meter; and if it were turned 
into an energy meter bis additional coil would be absolutely 
ridiculous. The learned counsel said that his first point was, that 
there was in these letters patent one carefully excluded case, and 
that was the case of the complete motor. His second, that there 
was no subject matter in any portion of this alleged invention; 
thirdly, that the specification only applied to meters for measuring 
current, and not to energy meters. For these reasons he submitted 
that the defendants had not infringed, and that the plaintiff's patent 
was bad. | 

Mr. Cripps, replying on behalf of the plaintiff, said the only 
serious point was the question of the true construction of the 
patent, and then the consideration of what had been done as 
regarded infringement. His learned friend had suggested as part 
of his case, though he had not pressed it very far, that there was no 
invention here in the ambit of the specification. Of course, novelty 
was one of tbe factors of an invention, and, in addition, there must 
be an element of research or investigation. Given these two 
elements, there must always be invention. In this case he need 
not go very much beyond what Mr. Swinburne had said on the point. 
Mr. Ferranti, the pioneer of meters, experimented for a series of 
years until he invented the additional shunt coil for starting 
purposes, which first made a meter for alternating currents a prac- 
tical commercial instrument. If it was at all a scientific question, 
it was clear that he was using the additional shunt coil for starting 
purposes, and for helping the current when a very low current was 
running through the meter. It was undoubtedly an invention in 
the sense of having subject matter to support the patent. Mr. 
Moulton’s argument was that the patent must be construed as limited 
to the particular illustrations in reference to which Mr. Ferranti 
gave explanations as regarded construction and matters of 
mechanical detail. The defendants’ answer to this was, that no 
one could possibly construe a patent of this kind as limited 
in that sense. It was a patent very much wider than that. 
The specification stated that the improvement was applicable 
to all motor-meters, that is, motors in which the movement is 
obtained from the current to be measured,” and there were other 
It was perfectly clear that both in the body of 
the specification and in the claim Mr. Ferranti did not intend to 
limit himself to the particular illustrations, and what was much 
more important, the proper construction of the claim showed that it 
had been formed to include all motor-meters with the possible 
limitation that motor-meters were those in which the movement was 
obtained from the current to be measured. The inventor who 
made bis claim in that wide form took a risk, and if it could 
be shown that there were motor-meters in existence at the time to 
which Mr. Ferranti's invention was not applicable he would fail. 
But that was not suggested here. Mr. Moulton had talked a good 
deal about Mr. Ferranti’s idea or purpose in making this invention, 
He might admit that his idea or purpose was to get a substitute 
in alternate meters for residual magnetism. An inventor who was 
experimenting with a particular improvement or idea and during 
his research got a wider result, which Mr. Ferranti did, was not pro- 
hibited from claiming that final result and patenting it and getting 
the patent properly protected. All that argument as regarded the 
idea of the inventor was beside the point except so far as it might 
have some inferential bearing upon questions of construction. He 
used the additional coil or Goils to take the place of residual magnet- 
ism. There was no doubt the defendants did that. The current 
formed no part of the current to be measured. There was, no doubt, 
here again similarity between plaintiff's and defendants’ meters. 
What was the meaning of the word direct in the phrase “ direct 
from the main conductor through the dynamo to earth or the return 
conductor?” He should have thought direct meant from one 
conductor to the other, or, in other words, it was a loss at the 
generating station and did not go through the lamps. It was not 
taken through the armature in the defendants’ meter so far as the 
additional current was concerned for any useful purpose, bat merely 
to save the expense of having a certain amount of additional wire. 
Mr. Moulton suggested that that in some way got the defendants 
out of infringement. They took the whole essence of the plaintiff's 
invention and applied it in what, to them, was the most economical 
way. They got the whole benefit of the invention, which, of course, 
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was giving constant increase to what was called a stationary field at 
least expense by putting it on to the existing shunt coil. One had 
only to state that proposition to see that it was impossible to get 
out of infringement by any of these complicated matters about 
armatures and fields and things of that sort. They were not there 
on the question of meters or of the difference between current and 
energy meters. The ambit of the invention was simply this addi- 
tional coil for starting purposes or for giving additional power when 
very low current was passing through the meter. Was it arguable 
that defendants had not taken it. The only possible point that 
could be taken upon Mr. Ferranti's expression that it was applicable 
to all motor-meters, was that they had limited motor-meters to 
meters in which the movement was obtained from the current to be 
measured, and the only important point in his argument seemed to 
be whether those words excluded what he had widely called energy 
meters-——i.e., such a meter as the defendants were using. In tbe 
plaintiff's meterthe movement was obtained from the lamp current. In 
the defendants’ Mr. Moulton said the armature was moved not by the 
series current nor the lamp cugrent, but by the shunt current. That 
did not bring about the result that in their motor-meter the move- 
ment was not obtained from the current to be measured, because it 
was, and he did not see where the difference was between the two. 
His LonRpsuiP reserved judgment. 


N & APPLEGARTH v. THE CASTNER-KELLNER ALKALI 
COMPANY. 


In the Court of Appeal on 20th inst., before Lords Justices Vaughan- 
Williams, Romer and Cozens-Hardy, Mr. Bovsrigrp, K. C., applied 
on bebalf of tte defendant company in the case of Atkins and 
Applegarth v. the Castner-Kellner Alkali Company that the 
plaintiffs’ appeal might be struck out of the list on the ground that 
it bad been entered without the leave of Messrs. Atkins and 
Applegarth. Learned counsel stated that the plaintiffs had 
authorised the Castner-Kellner Company to take such steps as they 
could to have the appeal removed from the list. They did not wish 
to incur liability for costs, and they bad not given leave to havethe 
appeal set down. Opposition to the present application was made 
by third persons, the Commercial Development Company, who said 
they had an interest in the appeal which entitled them to set it 
down in the name of Atkins & Applegarth, or to appeal on their 
own account. The action was brought some years ago by Atkins and 
Applegarth against the Castner-Kellner Company for infringement 
of patent, and whilst the proceedings were going on, the Commercial 
Development Company, of Liverpool, agreed with Atkins and 
Applegarth to pay them £1,000 down, in consideration of which they 
obtained an undertaking from the plaintiffs, that they would pro- 
secute the case to a final judgment. They were to pay another 
£500 towards testing the validity of the patent, and the Commercial 
Company undertook within two yesrs to float a company, they 
having a patent of their own which they valued at 17 times the 
value of the plaintiffs. They were to give to the plaintiffs one- 
eighteenth of the amount of the proposed company, which was not to 
be less than £30,000, and under that agreement the plaintiffs were to 
allow the solicitors of the Commercial Company to bave the conduct 
of the case, tbat company becoming primarily responsible for the 
p of the costs. There was a proviso that the plaintiffs should 

at liberty to change the solicitors and conduct the litigation 
themselves, in which case the responsibility for costs was to revert 
to them. It was four years ago since the writ was issued, and just 
before the trial the plaintiffs, having waited three years and finding 
that nothing had been done with regard to the company, offered to 
sell to the Castner-Kellner Company such interest as they had left 


in the patent. They did sell it for £1,000, but the action went on. 


and failed. Notice of appeal was given in the name of Atkins and 
Applegarth, but they did not want to go on with it, and the ques- 
tion was whether the Commercial Development Company bad 
under agreement such an interest or such a contractural right as 
entitled them to go on in the name of the plaintiffs or on their own 
account. 

Lord Justice VavGHnaAN-WILLIAMS said that if Atkins & Apple- 
garth asked to have their appcal dismissed with costs, the Court 
would entertain the application. 

Mr. ASTBURY, K. C., for the Commercial Development Company, 
said that if Atkins & Applegarth served notice of withdrawal, his 
clients, having an irrevocable retainer, would move in the Chancery 
Division a motion to restrain them. 

Lord Justice VAUGHAN- WILLIAMS said so far as he could make 
out there were two alleged interests which were in conflict, and it 
was nof right that the Court should be asked to determine the 
respective rights of the two assignees on such an application as the 

resent. 

B Mr. BovsrFIELD taid he thought he could be instructed to appear 
for Messrs. Atkins & Applegarth, and perhaps the Court would allow 
the matter to stand over fur a week in order to eng ble bim to cor- 
eider what bad fallen from the Lords Justices. 

Their Lonpsuirs directed the application to stand over for a 


week. 


Tue Dnirisu ELECTRIC Traction Company, LIMITED, v. THE 
COMMISSIONERS OF INLAND RRVENUR. 


Tris case came before the Master of the Rolls and Lords Justices 
ktirlu-y and Mathew in the Court cf Appeal on 20th inst. The 
sppenl waa by reeponcents from a judgment by Justices Kennedy 
aud Phillimoro in the Queen's Bench Division in November, 1900. 
The A4 TOUNEX - CENTRAT., for the appellants, said Mr. Justice 
Kenucdy delivered judgment agajvet the Crown, and Mr. Justice 


Phillimore in favour of the Crown, although not to quite the full 
extent. Mr. Justice Phillimore afterwards withdrew his judgment, 
and finding was accordingly entered against the Crown. The 
question related to the stamp duty which ought to be fixed toa 
lease made by the Corporation of Croydon to the British Electric 
Traction Company, Limited, in respect of certain annual payments, 
which were reserved by that lease. The payments in dixpute were, 
first, £990 a year, which was accrued due under the fourth clause 
of the lease; aud a payment of £4,000 a year which accrued under 
the 30th clause of the lease. When the appeal from the Com- 
missioners was lodged before the Divisional Court, there was also in 
dispute the payments ón the main rent, which came to £3,000, but 
the appeal in respect of that matter was dropped, and, by consent, 
judgment was given for the Crown on that head. The learned 
counsel then referred their Lordships to the Stamp Act of 1891 and 
to the instrument presented on behalf of the British Electric Trac- 
tion Company, Limited, to the Commissioners for their opinion as 
tothe stamp duty with which the instrument was chargeable. The 
instrument was an indenture dated January 23rd, 1900, made 
between the Corporation of Croydon and the British Electric Trac- 
tion Company, Limited, under Section 19 of the Tramways Act, 
1870. It contained a recital that the Corporation was empowered 
by that Act, with the consent of the Board of Trade, to demise the 
right of user of the tramways referred to inthe indenture, and the right 
of demandingand taking tolls in respect of the same. Clause 2 specified 
the terms were for 21 years, and Clause 3 gave the principal renta, 
as to which there was no dispute. By Clause 4 there was a provi- 
sion that the Traction Company should pay as from the date of a 
certificate of the Board of Trade authorising electric traction £100 
a year per mile of road along which the tramways were laid, in lieu 
of maintaining roads and repairing tramways, and this amounted 
altogether to £900. Clause 27 provided that the Traction Com- 
pany should purchase all electric energy required for the tramways 
from the Ccrporation, and Clause 30 fixed the rate of 2d. per unit 

uring the continuance of the lease, with a provision that so long as 
he Corporation supplied the energy reasonably required by the 
company for working the tramways, the minimum sum payable in 
any one year should be £4,000, with provision for revision of the 
price charged at the end of the second yenr. Clause 42 provided 
for the determination by the company in certain contingencies of 
their obligation to purchase electric energy from the Ccrporation, 
and Clause 44 gave a special power of distress. It was submitted 
on behalf of the Crown that as regarded the £900, it ought to be 
charged as rent, and as regards the £4,000 under Clause 30 it ought 
to be charged under the heading of “Bond Covenant, &c." Mr. 
Justice Kennedy gave judgment against the Crown on his construc- 
tion of Section 77, Sub-section 2, of the Stamp Act, his Lordship 
holding that both Clause 4 and Clause 30 were "covenants relating 
to the matter of the lease,” and were expressly exempted from pay- 
ment of duty in addition to that charged on the lease. Mr. 
Justice Phillimore, on the other hand, was of opinion that both 
the £900 a year and the £4,000 a year were reut, 
and that the ad valorem duty, under the heading of 
lease applied. Proceeding, the learned counsel submitted 
that the company, in respect of the provisions other than those 
contained in Clauses 5 and 30, the instrument was chargeable under 
sub-head 3 of the Stamp Act, as a lease “for an indefinite term 
, of hereditable subjects where the consideration 
money to the lessor | consisted of money, stock or 
gecurity," with an ad valorem duty at the rate of 5s. on every £50 
on the rent of £3,250 plus £900, namely, £20 158 IIe also held 
that it was chargeable with the fixed duty of 10s. in respect of the 
rent mentioned in Clause 5, which was at the date of the inden- 
ture unascertainable, and in respect of the minimum sum of 44,000 
per annum mentioned in Clause 30 was further assessable under the 
head, Bond Covenant, &c." (No. 1) in the same schedule with 
£105, being 28. 6d. per cent. on the minimum sum multiplied by 
21, the number of years during which the same might have been 
payable if the tramways had been electrically equipped, and the 
certificate of the Board of Trade obtained on January Ist, 1900, and 
if the Corporation had made no default in the supply of elec- 
tric energy during the continuance of the lease. 

Mr. Pickrorp, K C., for the British Electric Traction Company, 
submitted that the right judgment had been given by Mr. Justice 
Kennedy. He contended that the instrument fell to be charged 
under the head of Lease or Tack in the first schedule of the Stamp 
Act, 1891, under the sub-heading “Of any other kind whatsoever 
not hereinbefore described," and was liable to a duty of 103. only. 
The company was fully protected by Sub-sec. 2 of Sec. 77 of the 
Act. 
At the conclusion of the arguments their Lordships reserved 


judgment. 


Great NORTHERN RAILWAY COMPANY v. THE GREAT NOLTHERN 
AND City RAILWAY COMPANY. 


Tus case came before Mr. Justice Joyce in the Chancery Division 
on Tuesday, on a motion on behalf of the Great Northern Railway 
Company for an injunction to restrain the Great Northern and City 
Railway Company from entering upon, or in any manner interfering 
with, for the purpose of laying an electrical conductor, or for fun 
ning over and using any part of the plaintiffs’ railway known as the 
High Barnet branch, or any other works of the plaintiff company 
lying to the north of their Finsbury Park station. The undertaking 
of the defendant company was authorised by Act of Parliament 
and by Bection 91, the defendant company was empowered to run 
engines, &., over so much of the up and down lines of the 
Fipabury Park and Canonbzr. brauch of tbe Great Nortk ern Rall 
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way as was situate between Finsbury Park and railways Nos. 1 and 2, 
which plaintiffs contended were south of Finsbury Park station. 
Defendants claimed a right to carry their running powers on the 
down line over the High Barnet branch to a spot 334 chains to the 
north of Finsbury Park station, and on the up line to a place 26 chains 
from Finsbury Park. The plaintiffs’ reply wasthat the defendants had 
no right either to lay down electrical apparatus or to exercise 
running powers to the north of Finsbury Park. Defendants con- 
tended that under the Act the question to be determined should be 


submitted to an arbitrator appointed by the Railway Commissioners, ~ 


but the plaintiffs argued that the Act did not provide for arbitra- 
tion on a point which would extend the powers of the Great 
Northern and City Railway, although if the defendant company 
were acting within their statutory rights, it was agreed that the 
matter could go to arbitration.” Defendants further submitted that 
the motion was misconceived, as they had not threatened and did 
not intend to enter on the railway. All that they endeavoured to 


do was to get an agreement with the plaintiffs, and failing that 


they were going to arbitration. 

Mr. Cripps, K.C., Mr. Haldane, K.C., and- Mr. P. B. Abrahams 
appeared for the Great Northern Railway; and Mr. Danckwerts, 
K.C., Mr. Younger, K.C., and Mr. Hutchinson appeared for the 
Great Northern and City Railway Company. 

In the result, his LoRpsHiP held that the cross-over which the 
defendants were contending for was not part of the works or con- 
veniences of Finsbury Park Station, and granted the injunction 
asked for until the trial of the action. 


METALLURGICAL ENGINEERING COMPANY, LIMITED, AND ANOTHER 
v. THE ENGLISH ELECTRO-METALLURGICAL COMPANY, LIMITED. 


THE hearing of the action brought by the Metallurgical Engineering 
Company, Limited, and Mr. John Oliver Surtees Elmore against 
the English Electro-Metallurgical Company, Limited, was com- 
menced before Mr. Justice Wright in the King's Bench Division 
of the High Court of Justice on 21st inst. "The action was brought 
to recover damages for alleged breach of a contract to allow certain 
plant, when erected, for the purpose of testing certain electro- 
metallurgical processes, to remain for a period of three months, rent 
and access free ; also for refusing to continue the working of the 
plant as provided in agreements dated January 31st, 1896, and 
September 17th, 1896. There was also a claim for damages for 
alleged negligence in the custody of tbe plant and for wrongfully 
depriving the plaintiffs of it. 

Mr. English Harrison, K. C., and Mr. Brooke Little were counsel 
for the plaintiff company, and Mr. Macaskie, K.C., and Mr. Mackenzie 
for the defendants. 

Mr. ENGLISH HARRISON, in opening the case, said the action 
arose out of what were known as the Elmore patents, and on an 
agreement for carrying out certain experiments in order to ascertain 
whether the process of which the patents were the subject could be 
made a commercial success. The plaintiff company or syndicate, 
which had its offices in London, was formed to work tbe patents in 
question, and it combined with other small companies for the pur- 

Before that there was a company known as Elmore's Wire 
Company, which had premises in Pontefract Road, Hunslet, near 
Leeds, where a certain amount of business was being carried on in 
connection with these processes. Being desirous of carrying the 
Elmore patents into practical effect, the plaintiff company was 
incorporated as a syndicate, and an agreement was come to dated 
January 31st, 1896, between it and the defendant company, then 
known as Elmore’s Wire Company. In that agreement it 
was set forth that the patentee, Mr. Elmore, was the in- 
ventor and owner of certain patent rights and improvements in the 
electro-deposition of metals, and the mechanical treatment of the 
same for the production of refined copper, which processes the 
patentee had offered to the company on certain terms. The com- 
pany had applied to the syndicate to advance to the patentee the 
funds necessary to establish the plant, process, and appliances to 
enable the patentee to demonstrate at the works of the defendant 
company on a practical scale that there could be produced, to the 
extent of 20 tons per week, refined unburnished copper. The syn- 
dicate agreed to advance £2,000 to be used to provide the necessary 
plant, and tbe defendant company agreed to provide or allow the 
free use of currents from dynamos, &c., and labour; and it was also 
agreed that the demonstration should be continued for a period of 
four weeks’ actual working, and if in that time 80 tons of refined 
unburnished copper was produced, the defendant company should 
then declare that they would, or would not, accept the process. 
The plaintiff company had advanced the £2,000, and it was expended 
in purchasing and delivering the plant, &c., required for the pro- 
cess. "The defendant company, formed in 1899, took over all 
the assets and liabilities of the Wire Company, which went into 
voluntary liquidation, and were consequently entitled to any 
benefits which might arise from the agreement, and also, as he, Mr. 


Harrison, should contend, liable under it to the plaintiff company. 


But the defendant company had not within a reasonable time 
declared whether they would adopt the process or not, although 
they had been requested to do so, and had allowed the plant, the 
cost of which had been provided by the plaintiff company, to get 
into a ruined condition by neglect. Counsel having read lengthy 
Correspondence which had taken place between the companies, the 
hearing was adjourned. 


Mr. Hannisox, proceeding with his opening on 22nd inst., said 
that at the end of 1897 the process had been successfully worked, 
and negotiations took place for the amalgamation of the various 
Elmore patent companies, including the Elmore Wire Company. 
He should contend that under ‘all the circumstances if must be 


taken, that although there was no declaration in writing there had 
been an adoption of the process, within the meaning of the agree- 
ment of January 31st, 1896, by the Wire Company which the 
defendants now represented, and he should urge that the defendants 
had broken the agreement. There was another possible view, and 
that was that assuming the process had not been carried out success- 
fully, and that the defendants had not adopted it, then he said the 
plaintiffs were entitled to have back the experimental plant, on 
which they had spent £20,000. The defendants, however, would 
do nothing—hence the present action. As to the plant itself, it 
appeared to have been so neglected by the defendants that it was 
now mere scrap. The amalgamation scheme for bringing all the 
patents into one concern appeared partly to have fallen through. 


. On April 11th, 1899, a meeting of allthose concerned took place at 


the Midland Hotel, London, when the scheme of amalgamation was 
put before a gentleman resident there, and at that meeting it was 
stated that the process was successful, and that the proposed new 
company would possess all these Elmore patents. 

His Lonpsure: What has happened since then? Has the process 
been found to be a failure ? | 

Mr. HARRISON said that owing to the dispute which had occurred 
the whole thing had been hung up. The defendant company were 
now, he proceeded, counter-claiming for the plant, and they were 
asking for a declaration that under the agreement of January, 1896, 
they were entitled to the benefit of the patents, and also an 
injunction to restrain plaintiffs from parting with them. The pro- 
cess itself might at present be said to be in a state of animated 
suspension. After the meeting was held at the Midland Hotel the 
defendant company was formed, and it thencetorward stood in the 
shoes of the Elmore Wire Company. 

Mr. MacaskIE here observed that he should later have an oppor- 
tunity of contending that his clients were not responsible for the 
damage done to the plant by the Wire Company. 

His LonpsuiP asked that the original agreement should be put 
in. This was done, and his Lordship said the revenue must be 
satisfied. It was not stamped. 

Mr. MACKENZIE said it had been decided that that was not 
necessary if the agreement was included in the pleadings, as in the 
present case. ; 

His LogpsH1P: Either the agreement or the pleadings must be 
stamped. 

Mr. MACKENZIE said that Mr. Justice Hawkins decided the other 
way. 

His LogpsuiP: But since Mr. Justice Hawkins's time there has 
been another Act of Parliament, which says that either the plead- 
ings containing the agreement or the agreement itself must be 
stamped. It was because judges were sometimes considered too 
ready to grant indemnities that the law was altered. At least, I 
am told so. 

At this stage a lengthy consultation took place between counsel, 
after which 

Mr. MAcAskIE said there was a difficulty in the way of a scttle- 
ment being arrived at, as only two directors of the defendant com- 
pany were in Court. Most of the directors were French, and those 
who were present did not like to take the responsibility of dealing 
with what might or might not be a considerable matter. There was 
no objection to an adjournment. 

Ultimately, it was agreed to go as far as possible with the case 
that day,and his Lordship, as to the stamping of the agrcement, 
said that if the matter was settled it would not be necessary. Ifthe 
case was gone on with the documents must be stamped. 

Mr. Frank ELMORE, electro-metallurgist, then gave technical 
evidence to the effect that the process iu question was a success 
from a commercial standpoint. The experiments which took place 
at the defendant company's works at Leeds were simply intended 
to demonstrate this, and they did so. 

WITNESS, cross-examined by Mr. MacaskIE, said he had made a 
number of inventions which had been patented. He was a director 
of the plaintiff company. 

Mr. MacaskiE: What is the capital of the plaintiff company? 
Is it £7 ?—1I don't know. 

What! A director, and you don't know what the capital is? — It 
is merely a nominal capital. ; 

Is it £7, held by seven clerks ?— Yes. 

In further cross-examination, WITNEss said he was not able to 
indicate by name, number, or date any of the patents covered by 
the agreements of 1896. There had been considerable difficulty in 
the working of these patents for the depositing of copper on a com- 
mercialscale. Before the agreement of January, 1896, the process 
had not gone beyond the experimental stage. The stock of copper 
available during the experiments was deficient all through. 

Did you not certify that in January, 1896, there was a stock of 
rough copper on hand worth £17,500, and in February a stock worth 
£15,000 ?— Yes. 

Then why do you say there was not a sufficient stock of copper ? 
—There was never enough to carry on the business of the company. 

WITNESS, in answer to further questions, said it was not (rue that 
the process never produced more than 1 ton of copper per week. 
The plant was disused after August, 1898, but he saw it once or 
twice in 1899. He believed the roof of the building containing the 
plant was taken away in June, 1900—hence its deterioration. 

By his LogpsuiP: The defendants smashed up the whole of the 
machirery and plant in the place of the value of £30,000, and 
replaced it by machinery from France, in the sale of which a number 
of the directors were interested. 

Mr. ALEX. STANLEY ELMuORT, F.C. S., brothor of the last witness, 
and also a director of the plaintiff company, was called, and ssid 
there was always a deficiency of copper at defendants! worka, The 
experiments made, however, were completely successful as far as 
they went. 
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Mr. HARRISON, on the question of damage to the plant, said, in 
answer to his Lordship, that defendants were bound to take a proper 
care of it. 

His LokDsHh : Do you mean to say that the plant was de- 
liberately broken up? 

Mr. Harrison: I say that the breaking up of the premises was 
done so carelessly that the dynamos, centrifugal pumps, &c., were 
damaged by the débris being allowed to fall upon it. I would not 
say that it was deliberately allowed to be smashed. 

Mr. Ww. Lancpon, M. I. C. E., was also called on behalf of the 
plaintiff company, and the further hearing was adjourned. 


DisrRiCT CouNCIL'S POWERS OVER ELECTRICAL UNDERGROUND 
WIRES. 


TEE action by Wigham, Richardson & Co., Limited, electrical 
engineers, Walker-on-Tyne, against the Walker Urban District, 
and the action by the District Council against Wigham, Richardson 
and Company, Limited, came on for hearing before Mr. Justice 
Farwellin the Chancery Division on Tuesday. Mr. Cripps, K.C., 
M. P., Mr. MeMorran, K. C., and Mr. Gatey- were for Wigham, 
Richardson & Co.; and Mr. Robson, K.C., M.P., and Mr. R. J. 
Parker represented the Urban District Council. After a brief dis- 
cussion, the case for the Council against Wigham, Ricbardson & Co. 
was given priotity by the Court. l 

Mr. Rosson, in opening his case, said that his clients were the 
Urban District Council of Walker, in the county of Northumber- 
land, and the defendants were manufacturers and engineers at 
Walker ; and this action was brought under Section 26 of the Public 
Health Act of 1875, which enacted that any person who in any 
urban district, without the written consent of the urban authority, 
causes any building to be erected over auy sewer of the urban 
authority, or causes any vault, arch or cellar to be newly built or 
constructed under the carriageway of any street, shall forfeit to the 
urban authority £5, and 40s. for every day after written notice 
has been given on behalf of the urban authority; and the urban 
authority may cause any building, vault, arch or cellar con- 
structed in contravention of this section to be altered, 
pulled down, or otherwise dealt with as they might 
think fit, and might recover the expenses of so doing. This was 
what the defendant company objected to, but the Council main- 
tained that the company having erected a vault, arch, or cellar, the 
Council were entitled to pull it down or dispose of it as the Council 
thought fit. The Council were also the public electric lighting 
authority. In April last it was reported to Mr. Laycock, the 
Council’s surveyor, that the defendants were building, without the 
consent of the Council, a tunnel under Fisher Street. The defen- 
dants’ works were on both sides of that street, and they wantcd the 
two sides connected for the purposes of their works. The Council 
were responsible not only for the sewers which they might hereafter 
lay down, but also for the electric lighting, if they might wish to lay 
it down, and they did not wish a tunnel of 12 ft. high put down in 
this street which might interfere with their own operations bere- 
after. Notwithstanding that, the defendants persisted in continu- 
ing to construct this subway, and while the construction was going 
on subsidences of the roadway began to take place, and one of the 
water-pipes was sprung, leaked, and the water began to wear away the 
soil from under the gas pipes. The Council said that this must not 
go cn, and they claimed the right under the statute to deal with 
the matter as they thought fit. But the plaintiffs went on with the 
work to carry their electric mains from one side to the other. 
Wigham, Richardson & Co. were Jarge shareholders in the gas 
company, who bad powers to supply electrica] euergy outside this 
area. Within this area the Legislature had given the Council powers 
to supply electrical energy, but Wigham, Richardson & Co. took 
their electrical energy from the gas company at present, and desired 
to have it extended to the other side of the street—both sides being 
within the Council's district. The Council submitted that, although 
they could not prevent Wigham, Richardson & Co. laying this 
tunnel under their own premises, they could prevent them con- 
structing it under the public thoroughfares. The defendants had 
filled up the tunnel to some extent, and said that there was no 
longer a vault or tunnel under the street. But they had not 
removed the structure. On the contrary, they had left it more 
dangerous than ever, by filling up the space above the wires with 
ballast, instead of concrete, or material homogeneous with the sur- 
rounding soil or rock. The Council's surveyor advised them that, 
in consequence, there would be a continuation of the subsidences, 
and that the Council would be unable to lay drains down this 
atreet. 

Mr. Tuos. W. Laycock, surveyor to the Urban District Council, 
gave a description of the character of the tunnel or arch. i 

Mr. Cripes, for the company, said that, after all, they only 
wanted to get at the point of law. The Urban Council seemed to 
fear that they would lose for electric supply purposes the business 
of Wigham, Richardson & Co., whose works gave employment to 
over 3,000 persons. For those works the company wanted to get 
the polyphase system, and to do that they had to go under the 
highway; but baving had their atttention drawn to the matter, 
they destroyed the arch, leaving the pipes or wires to pass through 
the concrete casing. All the District Council were entitled to 
under the statute was to get rid of the arch, but not to remove 
the electric wires. Yet they had proposed to dig down and cut 
those electric wires under the guise of filling up this arch; and 
against that Wigham, Richardson & Co. got an interim injunction, 
as they had no right to cut this electrical connection. While the 
aompany had been wrong in constructing an archway, and had 
cdmitted that, they were still entitled to restrain the District 


Council from taking up those mains, pipes, and electrical wires ; 
this was now the only bone of contention. 


The hearing had not concluded when the Court adjourned for the | 


day. 


EASTERBROOK, ALLCaRD & Co., LIMITED, v. G. F. MirsEs & Co., 
ü LIMITED. 


Mr. JusricE WaianT, sitting to hear special cases in the King's 
Bench Division of the High Court of Justice on Tuesday, had before 
him the action of Easterbrook, Allcard & Co., Limited, v. G. F. 
Milnes & Co., Limited. The plaintiffs in the action were Mesers. 
Easterbrook, Alleard & Co., Limited, of Sheffield, and the de- 
fendants Messrs. G. F. Milnes & Co., Limited, electrical engineers 
and makers of electric tramways, &c., of Birkenhead, and the appli- 
cation for the decision of his Lordship was on a point raised by the 


arbitrator, Mr. Maw, M.LC.E. Mr. Robert Wallace, K. C., and Mr. 


Sanderson, were counsel for plaintiffs in the action, and Mr. Green 
appeared for the defendants. 

Mr. GREEN said the circumstances under which the application 
was made arose out of an action brought under a contract for the 
supply of certain machine tools to Messrs. Milnes by the plaintiffs, 
and the auestion was whether or not, having regard to the corre- 
spondence and conversations which constituted the contract, the 
defendants were entitled to have only tools manufactured by 
Messrs. Easterbrook, Allcard & Co. The plaintiffs’ original claim 
was for £1,401, goods sold and delivered, and the arbitrator ap- 
pointed by the Court reported that he had found that the tools 
supplied were not all of the plaintiffs’ manufacture, but some were 
obtained from other firms; but that they were manufactured in each 
case under the supervision of the plaintiffs. He also fouud 
that it was a custom in Sheffield for manufacturing firms, 
such as plaintiffs, to obtain from other manufacturing firms 
goods contracted to be supplied to their customers. 
The question now for the opinion of his Lordship was 
whether, upon the facts, there was a term in the contract 
that the goods should be solely of the plaintiffs’ manufacture. 
Counsel proceeded to quote from the Sale of Goods Act, and also 
from the case of Johnson & Rainton to show that when a manu- 
facturer held himself out to supply goods of his own make, he must 
not act as a dealer and sell goods obtained from others. It was a 
condition in this case, he said, that the goods should be manu- 
factured by the plaintiffs, and not obtained from Halifax or else- 
where, and such a custom as had been mentioned by the arbitrator 
could not, he said, be implied in the present case. It might, he 
said, be a custom to put water into milk, but that would not bind 
the buyer to accept watered milk. Eventhough the quality of the 
goods was substantially the same if they were not manufactured by 
the seller as undertaken in the contract, tbe seller could not recover. 

Mr. RoBERT WaALLACE, for the plaintiffs, argued that the case 
quoted by Mr. Green and the Sale of Goods Act did not apply. 
He contended that there was nothing to show that his cllents were 
not dealers as well as manufacturers, and the arbitrator had 
expressly found that there was a usage existing in the trade to get 
parts of machinery or tools from other manufacturers, aud it was 
carrying the argument too far to say in face of that custom that 
the plaintiffs should only supply goods of their own mauufacture, 
especially when the goods were of equal quality. There was nothing 
in the evidence to show thatsuch a term as was suggested had been 
imported into the contract. 

After some further argument, Mr. Justice WRIoRT said he did 
think from the letters that were in evidence, or from the plaintiffs’ 
catalogues, which were very voluminous, that they should be 
debarred from getting portions of the goods from other manufac- 
turers. The arbitrator had found that the machines or tools in this 
case were manufactured under the supervision of the plaintiffs, and 
according to plans selected by them. That being 80, it seemed to 
him that any inference which arose from descriptions in plaintiffs’ 
catalogues was satisfied. When they had works conducted ona 
very large scale, and supplying a vast variety of tools and machines, 
it would be going too far to infer that all were made by the 
plaintiffs. It was clear that the business could not be carried on if 
manufacturers on such a large scale had to manufacture all the 
parts themselves. That must be common knowledge in many 
cases, and tbat manufacturers must frequently be compelled to 
go to others who made parts of machines wholesale. On these 
grounds he thought he ought to decide the case in favour of the 
plaintiffs, and also dn the ground that the evidence of usage was 
admissible. : 

On the application of Mr. Wallace, he allowed the plaintiffs the 
costs of the application. 


CHAMBERLAIN & HooKHAM v. BRADFORD CORPORATION. 


Tus appeal case has been occupying the attention of the Court for 
a number of days both last and this week, and at the time of going 
to press is still in progress. The continuation of our report, com- 
menced last week, is unavoidably held over until next issue, on 
account of pressure upon our space. 


Mitcham.—It has been decided not to sell the Mitcham 
5 order to the B. E. T. Co., but to negotiate for a short 
ease. 
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ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


At a meeting of tte Council on Tuesday, the Finance Committee 
reported having considered an application from the Islington 
Borough Council for sanction to borrow £5,811 for extensions to 
mains. It appeared to the chief engineer that the prices generally 
were higher than those in previous loans to the borough council, 
but beyond drawing attention to the fact, it was not proposed to 
suggest a reduction in the amount required. On the recommenda- 
tion of the committee, the Council decided to sanction the loan. 

The Highways Committee, in the course of a lengthy report on 
the Post Office telephone system for London, stated that the only 
new feature in it was the application of the message rate system, 
and then proceeded to review the circumstances which preceded the 
passing of the Telegraph Act, 1899, and the action taken by the 
County Council with a view to the provision of a more efficient and 
less expensive telephone service than that afforded by the National 
Telephone Company. It appeared to the committee that, by the 
arrangement now made between the Post Office and the company, 
one of the objects aimed at by the County Council and the Select 
Committee of the House of Commons of 1898, namely, general, 
immediate and effective competition, had certainly not been 
attained. The arrangements for intercommunication between 
subscribers to the two systems, while affording some convenience 
to the public, did not at all compensate for the excessive charges 
maintained. The committee recommended the Council to forward 
to the Postmaster-General a copy of their report, with an expres- 
sion of regret that the Post Office scheme did not establish real and 
effective competition as recommended by the Select Committee, 
and did not secure to the public the advantages which it had been 
led to expect. 

Mr. J. W. Benn, in moving the adoption of the recommendation, 
addressed the Council for over 40 minutes. He stated that he 
brought forward the report with feelings of very great regret. 
The Council had laboured for 10 years in order to secure an efficient 
telephone service at a reasonable charge, and the speaker 
reviewed the position of telephony during that period. Proceeding 
to criticise the Government tariff, he submitted that so far as price 
was concerned it was “Thank you for nothing,” whilst in some 
cases the prices were higher. There was no justification 
for the proposed charges. In 1898 the Council’s comptroller 
estimated that a telephone service could be provided for £10 


per annum for five years, to be reduced to £9 afterwards if. 


possible. The prospectus of the New Telephone Company in 
1892. promised an unlimited service at £12 12s. per annum 
with free inter-communication with the system of the National 
Telephone Company, and the estimate of the cost of establishment 
was £38 per wire, or the same as that of the County Council. It 
was, therefore, ridiculous for the Postmaster-General to say he had 
done his best for London at £17 per annum, and other reasons must 
be looked to for an explanation of the high charges. The company, 
which had a capital of £7,000,000, bad been unable to collect 
dividends in the provinces and had therefore obtained the whole of 
its dividends from the London area. Another reason why the Post 
Office had joined hands with the company was because it was very 
much alarmed at the decrease in the revenue from the telegraph 
service. The cat had been let out of the bag that morning by the 
announcement of the retirement of Mr. J. S. Forbes and the 
intended acquisition of the company's London plant in 1911. The 
speaker wondered why the Bost Office had not had the decency and 
honesty to inform the County Council of the fact; they wanted to 
know why the undertaking should be purchased and at what price. 
It was impossible to comment too strongly upon the procedure 
adopted in the matter. The County Council had thought that a 
good thing was coming, but the whole affair had been handed 
over to the company, and the Council had been betrayed 
in the matter. Since September the company’s shares and 
stocks had appreciated to the extent of £366,000, and it was evident 
certain persous had known of the arrangement for some time, but 
the County Council had only been informed last week. It might be 
necessary to consider the question of approaching the Government 
and offering to buy the Post Office system, and work it for the 
benefit of London. 

Earl Russell, in view of the fact that many members might desire 
to discuss the question, proposed an adjournment of the debate for 
a week, and this was carried. 

The report of the Highways Committee reminded the Council of 
the recent acceptance of the tender of Messrs. J. G. White & Co., 
for the execution of the roadwork and plate-laying required in 
connection with the reconstruction of the tramways between 
Westminster Bridge and Tooting. That firm had now asked for 
permission to sublet to the Anderston Foundry Company, of 
Glasgow, the manufacture of the cast-iron yokes and road boxes 
and other ironwork, and on the recommendation of the committee, 
the Council resolved to allow this to be done. 


Stroud.—While Mr. T. Nevins fully intends to carry out 
the entire scheme of connecting Stroud with Gloucester, Chelten- 
ham, Painswick, Chalford, Stonehouse and Nailsworth by a network 
of electric railways, he cannot get the full particulars of the scheme 


prepared in time to apply for an order this month. He proposes to 


obtain an order for a part of the scheme, and to give an under- 
taking to make further application in respect of the remainder of 
the route next year. i 


+ 


CORRESPONDENCE. 


[Norz.—From time to time we receive letters for our Correspond- 
ence” columns which are unaccompanied by the names and addresses of 
their authors. We therefore remind our correspondents of the universal 
rule that such letters are not inserted. 

Moreover, letters should be written on one side of the paper only, and 
should reach us not later than Wednesday morning.] 


L.C.C. Contraets.! 


May I call your attention to the enclosed“ list of tenders 
just forwarded to us. 

I have marked the names of the only three firms who, so 
far as I am aware, have carried out similar work in fire 
stations recently for the L.C.C., and who by this fime 
should know very accurately the cost price. 

My own estimated costs taken from the actual figures, very 
carefully recorded, of three similar fire stations we have our- 
selves fitted within the last 15 months, and allowing for the 
various differences and modifications, show clearly that the 
amounts of the tenders now accepted are not more than 
about half what the job may be expected to cost in each 
case—in some cases less than half. It seems pitiful that 
such tendering can obtain, as it can benefit no one in the 
end. 

At a first glance at the list it might seem that the three 
previously successful tenderers having had “a taste of it," 
had decided not to be “ successful“ again. But as a 
matter of fact, we had to pay for our specifications, and 
there cannot be a donbt that we made every effort to be in 
the running, especially as still closer competition had to be 
expected with these advertised contracta. 

H. Dudley Barlow. 

November 22nd, 1901. 


[*This list was published in ovr last issve, —Eps, ELEC, 
Rey. ] | 


Multiplicity of Tenders. 


We consider that your leading article and the subsequent 
letters on the subject require the attention of all electrical 
and mechanical engineers, both consulting and manu— 
facturing, and we feel sure that it would be to the advantage 
of all concerned if some satisfactory arrangement could be 
arrived at whereby the excessive and costly system of cross 
tendering could be avoided. What a task the engineers 
must have had, in unravelling and reporting on the three 
hundred and odd tenders the London County Council 
recently received in connection with their tramway scheme ! 
The amount of time and energy given thereon must have 
been enormous, Surely, something can be done in connection 
with the matter which will relieve all parties. 


Yates & Thom. 
W. THOM, JUN. 
Blackburn, November 20th, 1901. 


10,000-Volt Shock. 


I notice that you have a paragraph in your issue of 
November 8th referring to a 10,000-volt shock at Mascara, 
Algeria. I do not know who was responsible for the account, 
but although it has appeared first in the daily Press, I have 
to say that for once in a while the occurrence has been cor- 
rectly reported. The installation is a 20 miles three-phase 
transmission of power at 10,000 volts, which my Liége 
principals put down at Mascara some years ago. The engi- 
neer, M. Viel, who received the shock, is one of the men my 
firm sent out to erect and look after the plant. The matter 
is, of course, the subject of an official inquiry at the moment, 


but there appears to be no doubt that the shock was given 


through the telephone wire, and was caused by a dissatisfied 
workman connecting the telephone wire with one of the line 
wires. From the advices my firm have received, the engi- 
neer was burned very badly on his left side, and was uncon- 
scious for 11 hours; he is now, however, progressing satis- 
factorily. If he does pull through, he will probably be the 
only person who can boast of having received a 10,000-volt 
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shock and survived. I may mention that there is absolutely 
no question of the voltage, as the 10,000 is generated 
directly by our three-phase generators. 


The International Electrical Engineering 
. Company, 
E. KILBURN Scott, Engineer and Manager. 


The De Beers Contracts. 


I enclose a copy of a letter I am forwarding per this mail 
to the British and South African Export Gazelle, also a 
cutting from their issue of October 4th. I shall be greatly 
obliged if you can see your way to giving publicity to this 
correspondence in your columns. 

My chief reason for my original communication to you 
was to correct the misstatements, with regard to the 
placing of contracts, and the ‘ Alleged superiority of 
American machinery for mining purposes," which I consider 
injurious to the British export, mining, and electrical trade 
with this country. 

T may also add that my surmise as to the placing by the 
De Beers Company of the cable contract in England has 
proved correct, as this contract has been given to the 
British Insulated Wire Company. 

Granville Vines. 

Electrical Engineer's Office, 

Kimberley Borough Council, 
Ortober 26th 1901. 


October 26th. 

To the Editor, 

British and South African Export Gazette, 
Leadenhall Street, London, E.C. 

Sir,—I have to thank you for the marked copy of your journal of 
October 4th, in which I am surprised to find myself severely taken 
to task for denouncing the British and South African Export Gazette 
in a letter contributed by me to the ELECTRICAL REVIEW. 

I would point out to you that my alleged “denunciation ” con- 
sisted in simply correcting a series of misstatements, which derived 
their sole importance from having been copied by the ELECTRICAL 
Review, a Journal which, unlike your own, is very widely read by 
the profession to which I belong. I should not feel it worth my 
while to correct any inaccuracies, on , matters electrical, which 
appeared exclusively in your columns. 

I hope this explanation will be sstisfactory, and that you will 
acquit me of any intentional discourtesy in addressing my commu- 
nication to the Er. EcrRICAL, REVIEW. 

Your somewhat ill-tempered personal allusions to myself, being 
quite gratuitous, I pass unnoticed. . 

I am, Sir, 
Yours faithfully, 
GBANVILLE VINES, A. M. I. E. E., A. M. I. Mech. E. 


[The statements referred to were made in the July issue 
of the B. and &. A. Export Gazelle, and were abstracted by 
ug, with acknowledgment of their source. They were to the 
effect that (1) The De Beers Consolidated Mines had prac- 
tically completed their arrangements for a great extension of 
their electric light and power system; (2) a part of their 
scheme included the taking over of the existing plant of the 
Kimberley Municipality and the supply to the town of the 
electric light at net cost; and (3) the huge orders for the 
installation would in all probability go to America. The 
last two statements were contradicted by Mr. Vines, in a 
letter addressed to us, and the Guazeí/e published an article 
in a recent issue in which our esteemed correspondent was 
very roughly dealt with.— Eps. ELEC. REV. ] 


Electrical Contracting and its Abuse. 


Although, according to the classification of the divisions 
of debate put forth by ** Business, not Starvation" in his 
last letter, I am afraid I am out of order in replying, yet I 
feel that there is at least one point in your correspondent’s 
letter that is somewhat misleading, so I crave your indul- 
gence, Sir, that it may be cleared up. I am credited by 
your correspondent with jumping to conclusions. Now, 
Sir, 1 think you will agree with me that my grounds 
for so doing were ample, and it was only natural under the 
circumstances that your correspondent’s protest against the 
coercion of the people who abuse trade discounts (which, by 
the way, he still makes), should have been construed as a 
defence of that practice. On the other hand, I hope you 


will not think me unkind if I venture to suggest that as 
regards jumping to conclusions, the shoe appears to be very 
much upon the other foot, For instance, I am quite at a 
logs to know how your correspondent arrived at the con- 
clusion that because the wiring of a job does not show a 
profit, of a certainty it must be a loss. I am afraid that your 
correspondent has not quite grasped the situation when he 
suggests buying for a 1s. and selling for 114d. as my 
rendering of the word competition ; it is certain that in none 
of my letters have I suggested such a practice, nor do I 
know of any contractor who is so foolish or so anxious to 
visit * Carey Street" as to do this. Surely ‘ Business, not 
Starvation ” can conceive a position where, owing to the 
amount of competition and cutting of prices, a contractor 
has to bring the price for wiring down to a trifle above cost, 
the surplus being so inconsiderable as to be scarcely deemed 
a profit, and even then liable to be lost as a result of a 
workman’s carelessness or incapacity. Evidently ‘ Business, 
not Starvation’? is not a contractor, else he would well 
know how very easily profits on wiring can be lost or greatly 
reduced by circumstances that it is impossible to foresee. 
The contractor, being only human, and not gifted with 


. second sight, or with the ability of the seer, consequently is 


often the victim of circumstances, and as such, sometimes 
finds that the profits which he anticipated have considerably 
shrunk in the process, and ’tis then he looks to the fittings 
to recoup himself. It is also argued by your correspondent 
that the sale of fittings should not be subject to coercion, or 
in other words, the abuse of trade discounts should not be 
prevented until the abuse of electrical contracting has ceased 
to be. Here is a pretty case of cause and effect, and your 
correspondent wishes to remove the effect and leave the 
cause, an idea worthy of a philosopher. As I pointed out 
in my last letter, the competition, which is at the root of 
the abuse of electrical contracting, is wholly and solely the 
result of the abuse of the trade discounts, which enables the 
men of whom I spoke to rank on a par with genuine 
electrical engineers. Ergo, when the cause as represented in 
the abuse of discounts is removed, then as a natural sequence 
the abuse of electrical contracting must cease. Quite a 
simple case of cause and effect, isn’t it? Might I say further, 
that I believe the question of the contractor who also 
manufactures has been discussed by the Electrical Contractors’ 
Association (to which I. presume the sentence refers), and 
I have no doubt that information would be given upon that 
matter if your correspondent were to make application. With 
apologics to you, Sir, for having taken up so much space— 


Sidney Frost. 


Examination Test for Electrical Engineers. 


It has been a great pleasure to me to follow the interesting 
correspondence appearing under the above heading. Before 
closing the subject, I beg to be permitted to make a few 
remarks, 

In reply to “ Justitia,” I regret to say that it is quite 
possible to get a good man at a small salary. There are in the 
profession of electrical engineering many “ human ” boosters 
who are willing to serve for a time under unqualified men 
in the sad and delusive hope that at the proper time they 
will be requited for their services in the usual manner. It 
may be said, almost without fear of error, that they are fore- 
doomed to disappointment. It is to the“ human booster, as 
much as to the venial practice of men who sit upon some (not 
all, thank Heaven) electricity committees, and the members 
of our profession, who abuse their positions, that we have to 
look when we view the present unsatisfactory state of affairs. 

In one particular I wish to make myself clear. I am not 
one who looks upon the time spent upon a switchboard as 
wholly unnecessary. For the proper training of an engineer, 
it is absolutely necessary that for a year or two at least he 
shall have charge of heavy running machinery, When I 
say charge of running machinery,” I mean actual and not 
merely nominal charge. I know that this will be exceedingly 
tiresome reading for many young men who languish upon 
the switch promenade, and draw] from time to time, in the 
language of the ** used-up," requests for the fitter to look 
after that beastly thing. They will, however, find it far 
more tiresome, and not a little humiliating, when they are 
called upon by some “ live chief " who is no fool, to show the 
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men in a practical manner what requires to be done. Then 
it is they give the ordinary wireman pause, what time the 
fitter's boy chortles in his mirth. . . 
May I be permitted to make a practical suggestion ? 
There are many eminent engineers willing to give their 
services. All that is necessary is that they should be 
approached. I have myself spoken to one or two, and they 
warmly commend the movement. If those who are anxious 
to benefit would be willing to defray the expenses of printed 
matter for “ circularising " corporate bodies, and calling their 
attention to the movement and its objects—a few stamps 
from each member would be sufficient—and if a representa- 
tive committee to deal with the matter were chosen from 
the members of the profession, preferably within the London 
area, something practical would come of it. Would Mr. 
Fogarty, or some of our London members, be willing to 
receive the names of those anxious to participate in and 
advance the matter for our common benefit ? If &o, he or 
they will have the name of the humble individual who signs 
himself 
The Booster of the Middle Wire. 


Horse-Power Meters. 


I notice in your current issue a description of an ammeter 
ealibrated in horse-power for constant voltage, made by 
Messrs. Everett, Edgcumbe & Co. With regard to the 
novelty, I think there is hardly anything fresh in this 
arrangement, as I have seen many instruments so calibrated 
and in use as horse-power meters in the last few years, made 
by Nalder Bros, & Thompson, Limited, and others. 


: A. F. Harris, A. I. E. E. 
Brixton, November 25h, 1901. 


oal Consumption per Unit in Power Stations. 


I cannot quite agree with Mr. Booth's definition of station 
load factor, when he says the maximum load is to be taken 
as the highest momentary reading permitted by the circuit 
breaker. 

When applied to lighting stations it is, I believe, usually 
Units x 100 
Max. load x hours 
Lightning, as everyone is aware who is accustomed to peruse 


expressed as ; such is the case in 


its table of costs. 


I have never seen it expressed when applied to a traction 
station, except by Mr. Booth. Consequently, I should like to 
see the opinion of others on this knotty point. 

For my part, I think the highest momentary reading of 
the recording ammeter is to be preferred. 

In specifications for traction plant it is customary to ask 
for generators which shall be capable of running so many 
hours at 25 per cent., and for some short period at 50 per 
cent. overload. 

It would, therefore, appear reasonable to expect that the 
circuit breaker of a 200-KW. generator could be safely set 
at 600 amperes. 

If in a station where four such sets were installed, two were 
on load, and the highest momentary reading of the recording 
ammeter showed 900 amperes, it would make a great 
difference in the load factor if it were calculated from the 
setting of the circuit breaker in preference to the recording 
ammeter. . 

On the other hand, if the setting of the circuit breaker is 
ME lower, lively times may be expected on the switch- 

oard. E 

{ have calculated the station load factor by highest 
momentary reading of the recording ammeter, and also by 
the ratio of units generated in a certain time by the plant 
working, to the station output at full load for a similar 
period, and found very little difference in the results. 

This would very likely not do in other stations, for the 
reason that the traffic may be differently arranged. 

The frequency and regularity of service have a great 
effect on the station load factor, as can be gathered by the 
fact that, our load for more than three-quarters of the whole 
run rarely ever varies more than 25 per cent. above or below 
a certain out ut, and this fact makes the plant load, factor 
in our case of great value, for it means that 50 per cent. of 


our plant is capable of generating 50 per cent. of the 
total output of the station for a similar period and same 
conditions of load. 

I think this has escaped the notice of Mr. Booth, as he 
evidently thinks it requires more than 50 per cent. of the 
plant to generate 50 per cent of the total output. 

Our plant load factor being something like 100 per cent. 
(as can be gathered from the foregoing statement) there is 
bound to be economy in the coal consumption. 

As our load is nearly the same every day, the coal con- 
sumption works out, as I have stated, under 3 lbs. per unit, 
including steam used in auxiliaries, which are steam-driven, 
but which in our case are very few, electrical driving being 
used as much as possible. | 

As regards vacuum, I took the average figure in this case 
as 28 in., and 283 in. are as usual as 27] in. 

I regret I am unable to send a strip of the output by 
recording ammeter, as I am sure it would show just what I 
have stated, but if I get permission I will be very pleased 
to do so. 

W. H. J. 


Poplar Union Electrical Works. 


We are glad to hear that Messrs. Fuller, Wenstróm & Co. 
have so much confidence in their motors. and hope they will 
be able to arrange an independent test. We do not consider 
Mr. Warden Stevens an independent expert, but would 
suggest the editor of the ELECTRICAL Review for this duty; 
the machines to be tested in the presence of a representative 
of the motor makers, the consulting engineer, and ourselves. 

Under these conditions we should be pleased to accept 
the challenge, and agree that if the motors are up to the 
specification we will pay £5 to Poplar Hospital, and if not, 
the motor makers pay a similar sum, the losing party to pay 
the fee of the independent expert. 

We, of course, understand that each party quoted from the 
same specification. 

Stephens, Smith & Co., Limited. 
JOHN STEPHENS, Managing Director. 
November 26th, 1901. 


The E. E. Vols. Christmas Gifts. 


It may interest those of your readers who have so liberally 
subscribed to the fund for sending presents to the electrical 
engineers in South Africa to know that as a first consign- 
ment a parcel has been sent by post to every man, containing 
plum pudding, chocolate, tea, a pipe and tobacco, which 
should reach them by Christmas, | 

With the balance of the fund collected further stores 
will be purchased and forwarded with the fourth detach- 
ment, who are shortly leaving for the front. 


A. H. Pott, 
Capt. E. E. R. E. V. 


BUSINESS NOTES. 


Books Received.—“ Science Abstracts” for November 
25th (No. 47). London: E. & F. N. Spon, Limited. 28. 

„Methode Pratique pour calculer les Moteurs Asynchrones Poly- 

phases,” by Boy de la Tour. Paris: Ch. Béranger. 1902. fr. 12.50. 


Damages for Shock. —Judge Greenhow, at the Leeds 
County Court on 20th inst. awarded a painter, named Schnidler, 
£50 damages against his employer, a master painter, for injuries 
sustained whilst following his employment. He was painting the 
walls of the English Electro-Metallurgical Company's works at 
Hunslet, and came iuto contact with a 600-volt wire, which he 
alleged was not properly guarded. It was stated that he was still 
partially paralyzed, and would not completely recover for another 
three months. 


_ An Exhibition in the Bahamas,—We have received 
certain particulars regarding an exhibition which is to be held in 
the Bahamas on February 10th, 1902, and for 10 days thereafter. 
It is being arranged under the auspices of the leading professional 
and business men of the Colony, and is suggested as a chance for 
manufacturers to bring their goods before the people of the islands. 
The organiser is the Rev. F. W. Gostock, of Trinity House, Nassau, 
Bahamas. Mr. F. E. Potter, of 56, Ludgate Hill, E.C., is also in a 
position to afford information. 
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Electrical Wares Exported. 


WEEK ENDING Nov. 27TH, 1900. WEEK ENDING Nov. 26TH, 1901. 
Adelaide. Teleph mat... Value £500 Amstcrdam . Value £83 


Alexandria .. s ; EU 78 Auckland Teleph. mat. a 57 
Amsterdam .. ae a . . 107 Azores, Teleg. cable .. 1,600 
Beira. Teleg. mat. T .. 150 Bombay és vg Sus . 318 
Bilbao A s ae .. 402 Calcutta — .. vs a os 2,209 
Bombay T i^ 928 00 425 Cape Town.. 2a i 1,111 
Buenos Ayres vx xt - 81 s 'l'eleg. cable oe 01€ 

şi Teleg. mat, s 81 Christiania. 5i. aa 20 
Calcutta i xs Vis . 800 Colombo . - is „ 135 
Cape Town .. $3 e vb 393 m Teleg. mat. .. 204 
Christchurch i Vi we. 223 Copenhagen. ‘Telex. wire . . 144 
Colombo. "Teleg. mat. . . 101 Durban os ds m ves Y 
Copenhagen. Teleg. wire . . 0 MI Fremantle. si T .. 06 
Durban PE s z% „„ 201 Hamburg .. - m . . 142 
Hast London. Teleg. poles .. 259 Hong Kong.. s DEI 22 
Fremantle ae $i ea 12 Kobe.. " xd E is 21 
Gibraltar . T 16 Rotterdam. Teleg. wire s 60 


Hamburg. "eleg. mat. 


e ee 800 { Sin.npore Š 
Kariskrona. Teleg. wire 


.. 107 Stockholm, Teleph. cable. 250 


Lisbon. Teleg. mat. id 10 Wellington . 529 

Manilla a ey gs M 27 Yokohama .. oe a .. 8.085 

Melbourne .. i Ci fa 51 Yokoska  .. m 2» . . 3,816 
35 Teleg. mat... .. 305 

Montreal P es <i : 150 | 

Nagasaki  .. z. s s 60 

Newcnstle ,. 2 ae uN 32 

Ostend í sa . . 1,093 


Port Elizabeth n „ 153 
Port Said Se m pa 125 


| 
Rosario = x ES . 457 
Rotterdam. Teleg. wire T 59 
Shanghai . ss is .. 1 5 
Singapore . vs - T 36 
Stockholm. Teleg. wire s 16 
Sydney d T T e 979 
Trieste Så Ss T sy 23 
Wellington .. sG = Lx 25 
Yokohama .. vs n oe 48 


Total - £8,344 Total T. £16,086 


Foreign Goods Transhipped. 


| Durban. 'Telcz.mat. .. Value £228 
Bankruptey Proceedings,—The affairs of Johnstone» 
Benjamin & Co., manufacturers of electric wires and cables, 10) 
Ascham Street, Leverton Street, Kentish Town, came before Mr. 
Registrar Giffard on Thursday at the London Bankruptcy Court. 
The debtors failed last January with liabilities £7,480 78. 8d. 
ranking against assets expected to produce 45,12, and the creditors 
subsequently accepted a scheme providiug for the payment of a 
composition of 10s. in the E. The arrangement now came before 
the Court upon an application for its approval, and the Official 
Receiver reported that its terms appeared to be beneticial to 
the general body of creditors. Upon the case being called, Mr. 
Osborn (Osborn & Osborn) asked to be allowed to withdraw the 
application on the ground that his clients were not prepared to 
carry out its provisions. The reason for that step was that the 
Ofticial Receiver had filed his report opposing it, although he 
revarded the terms as beneficial from the creditors’ point cf view, 
and the trustees had lodged a motion against Johnstone, Benjamin 
and Co, Limited, to set aside the transfer of the business to that 
company. Terms bad been arranged under that notice of motion 
before Mr. Justice Wright, and consequently the debtors could not 
carry out the scheme which was the subject matter of the present 
application. His Honour said the only order he was empowered to 
make was to refuse to sanction the scheme, on the ground that the 
debtors were unable to proceed with it. Order was accordingly 
entered in those terms. 


Dissolutions aud Liquidations, — A meeting of 
Messrs. Nalder & Hilton, Limited, is to be held at 14, Bedford 
Row, on Saturday, December 28th, to hear an account of the 
winding-up from Mr. A. E. Darville, liquidator. 

Messrs. R. C. D. Pullin and A. E. Morgan (Pullin & Morgan, 
electricians, Newport, Mon.), have dissolved partnership. Mr. Pullin 
will attend to debts. 

The Clayton Enginecring and Electrical Construction Company 
is winding up voluntarily, with Mr. M. Whiteley, 17, Knight 
Street, Hyde, as liquidator, for the purposes of reconstruction. 
The new company will be known as the Clayton Engineering and 
Electrical Company. 


A meeting of the Coventry Gas Fitting, Electrical and Engineer- 


ing Compauy isto be held at Queen's Hotel, Coventry, on December 


31st, to hear an account of the liquidation from Mr. T. M. Daffern, 


liquidator. 


Catalogues, &e,—Messrs. Griffiths Bros. & Co., of Ber- 
mondsey, have issued a new circular, giving particulars of their 
various manufactures for electrical purposes, including“ Armacell ” 
insulating varnish for stoving purposes, Discum " varnish for coat- 
ing discs, " Armalace" air-drying insulating composition, and 
* Ferrodor ” filler for castings. 

Messrs. Naylor Bros., of James Street, Oxford Street, W., have 
sent us lists of their ornamental flat back for art metal workers, 
lacquers for electricians, also acid-proof paints and enamels. 

From Messrs. Ludw. Loewe & Co., Limited, of Farringdon Road, 
E.C., we have received copies of their very convenient aud finely 
got-up pamphlets. “A "deals with chucking; “ B" gives notes on 
foundry practice; and "C" is devoted to a discussion of limit 
gauges. 

A new list of protected rbeostats aud measuring instruments 
has been brought out by Messrs. Iseuthal & Co., of Mortimer 
Street, W. 

A revised list of enclosed motors comes to hand from Messrs. 
Crompton & Co., Limited. The outputs of machines have been 
altered and improvements introduced, whilst most of the prices 
show reductions. 


Messrs. Crompton & Co. have also thoroughly revised the 
price list of their various patterns of arc lamps, and made con- 
siderable reductions in several important particulars. A pre- 
liminary sheet gives the prices of their '' P" and “ S” open-type 
lamps, and of the “ Chelmsford ” enclosed lamp, and a complete arc 
lamp catalogue is to be issued in the courae of a few weeks. 

The I. R., G P. and Telegraph Works, of Silvertown, have forwarded 
to us illustrated lists of their Rymer-Jones’s testing keys, and patent 
connectors for electrical testing. These latter are illustrated else- 
where in this issue. 

List No. 113 of the B.T.H. Co. is devoted to a consideration of 
magnetic blow-out lightning arresters for direct current. 

A revised wholesale price list of electric bell materials and 
novelties has been issucd by Messrs. Julius Sax & Co., Limited ; 
a list of wall-plugs and tumbler switches also shows reductions. 


Electric Wiremen.—We are requested to state that 
“all competent workers wishing to join the new Electrical Wire- 
men's Association are requested to attend a meeting to be held at 
the Alma, Parson’s Green Lane, Fulham, at 7.30 p.m. sharp, on 
Sunday next, December 1st, 1901.” 


For, Sale,.—Messrs. Percy Huddleston & Co. will on 
Friday, December 6th, offer for sale by auction the electric supply 
plant ot the Empire Palace Theatre, Edinburgh. See advertisement 
pages to-day for details. 

The Electricity Supply Works, Cults, is being offered for sale as a 
going concern by the liquidators of P. C. Middleton & Co., Limited. 


Football.—The annual match for the Lamp Makers’ 
Challenge Cup was played between the Robertson" lamp makers 
and the Ediswan“ lamp makers last Saturday at Ponder's End. 
For the third year in succession the“ Robertson” lamp makers 
succeeded in winning by 3 goals to 2, the cup thus becoming the 
property of the Robertson” lamp makers, until re-taken by any 
other lamp makers' football club. 


Transmission of Power in Collieries.—Messrs. 
Ernest Scott & Mountain, Limited, of Newcastle-on-Tyne, have 
just arrauged an important contract with the Broughton and 
Plas Power Coal Company, Limited, near Wrexham, for an 
importaut extension to the installation which they supplied 
some time since for the Plas Power Colliery, the original con- 
sisting of two sets of horizontal compound engines of 350-H.P. 
each, driving by ropes two Scott & Mountain generating 
dynamos of 200 Kw. capacity each; power is taken from these two 
gencrators to the electric motors underground for driving haulage 
gears and pumps. The haulage gears are dealing with 1,300 tons of 
coal per day, and the pumps delivering 200 gallons per minute 
against a head of about 900 ft. The extension plant which Messrs. 
Scott & Mountain have now in hand consists of one of their vertical 
two-crank, enclosed, compound self-lubricating engines of 350 B.P., 
coupled direct to one of their 200-Kw. six-pole dynamos of the con- 
tinuous-current type, and the new plant will supply current to the 
Gatewen Colliery, about 2,000 yds. from the generating station, for 
driving the underground haulage gear there, which is a distance of 
about one mile in-by, the motor for driving this gear being of 
200 n.P. The company’s object in adopting electrical machinery 


bas been to concentrate the whole of the power in one central 


station at Dlas Power, and distribute current to the various collieries 
for driving pumps, haulage gears, &c. ; the extremely satisfactory re- 
sults of the first plant have induced them to make extensions as de- 
scribed above. Messrs. Scott & Mountain also inform us that they 
have just settled a very important pumping contract with the 
Ashington Coal Compauy for their Woodhorn Colliery, this plant 
consisting of one of the firm's multipolar continuous current 
dynamos of 270 E. H. p., driven by a horizontal long-stroke 
compound engine. This generator will supply current to four 
electric motors, each driving a three-throw ram pump, also of Scott 
aud Mountain's manufacture. The first set of pumps are for 
main shaft pumping and deliver 400 gallons per minute against a 
head of 600 ft., the second set of pump shafts delivering 150 gallons 
per minute against 350 ft. head, and two smaller pumps for dip 
workings, each delivering 100 gallons per minute against 100 ft. 
head. The same firm are supplying the complete electrical gene- 
rating plant for Messrs. Pease & Partners, Bankfoot Colliery, Crook, 
for driving coal-cuttiug machines, &c., this plant consisting ofa long- 
stroke compound engine of 350 H.P., and the generating dynamo is 
capable of giving an output of 270 E. H.P. at the terminals. 
The large pumping plant which the same firm have had in haud for 
the South Durham Coal Company, Bishop Auckland, is now nearing 
completion. This plant consists of a horizontal long-stroke com- 
pound engine of 450 HP, driving a 250 kw. generator, which sup- 
plies current to two sets of main shaft pumps; each pump delivering 
500 gallons per minute against a head of 400 ft., or collectively 
1,000 gallons of water pcr minute; each pump is driven by one 
of the same firm's electric motors of 120 H. p. Messrs. Scott and 
Mountain have also a very large amount of work in hand all over 
the United Kingdom, as the advantages of electricity for traus- 
mission of power are now being greatly appreciated by the various 
colliery owners and managers. 


What the British Consuls have to Say,—TZelegraph 
and Telephone Services in Trinidad and Tobago. Acting Colonial 
Secretary H. Clarence Bourne reports that there are 32 telegraph 
oflices in the Colony of Trinidad aud Tobago. The inland telegraph 
service is conducted by the Railway Department. Trinidad is con- 
nected with New York, vid Jamaica, by the cable of the West India 
and Panama Telegraph Company, which receives a subsidy of £3,000 
a year. Telegrams to England can be routed from Jamaica vid 
Bermuda’ and Halifax, thus passing through British Colonies only. 
The rate. per word to England is for the public 58. làd. News 


g Ff 


*9 LT. — — "v =: 


te. pe + pet 


cud NEN M eee a E 


Lem 
s 


Saha ak: 


m 


— K 9 ROO SERRANA |-3-2 8.8 5 3€ Azan eS 


—ꝛ—ꝛ— ̃ a DEDERE — 
Vol 49. No. 1,253, Novemess 29, 1901.] THE ELECTRICAL REVIEW. 885 
2. 9 ——— i äůVU— ———— — — 


telegrams are supplied daily from New York. There are three 
telephonic agencies at work connecting the outlying parts of 
Trinidad with the capital. Tobago is, at present, unconnected with 
Trinidad, but the feasibility of establishing regular communication 
between the two islands by wireless telegraphy is now under con- 
sideration. The capital of Trinidad, Mr. Bourne remarks, possesses 
in the way of shops, electric light, telephones and clubs, the resources 
of a civilised town. . , 

Telephone Service in Hong Kong (New Territory).—Colonial Secre- 
tary J. H. Stewart Lockhart, in his report on the Hong Kong New 
Territory for 1900, states that telephone communication has been 
extended to the temporary Police Station at San T'in, and also to 
Shat'aukok, so that the telephone communication between the 
various Police Stations in the New Territory and with Victoria is 
now complete. 

Telegraph Service in the Mauritius.—According to the annual 
report of the Governor of Mauritius for 1900, there are 51 tele- 

ph offices in Mauritius, and an annual subsidy of £8,000 is paid 
to the Eastern and South African Telegraph Company in respect of 
their submarine cable from Mauritius to Seychelles aud Seychelles 
to Zanzibar. Of this sum £7,000 is borne by Mauritius and £1,000 
by Seychelles. 

The Cordoba Light and Power Company, Limited.—This company, 
according to the report of Vice-Consul D. Munro on the trade of 
Cordoba (Argentine Republic) for the year 1900, was formed on 
March 30th, 1396, in the City of Portland, Maine (United States), 
to acquire the right of utilising the water force of the Rio Primero, 
in Cordoba, with an authorised capital of $1,000,000, divided in 
10,000 shares of 3100 each. The company took over a concession 
which was granted by the Cordoba Government in 1893 to Messrs. 
F. Mackinlay & Co., of the right to use the waters of the Rio 
Primero, in the part of its course comprised between the tunnel of 
the Cordoba and North-Western Railway, and a point about 3 miles 
above the Mal Paso dam, for generating electricity, and conducting 
it by cables to the City of Cordoba, about 18 miles, and any other 
points in the valley of the River Primero, having the right to cross 
all fiscal lands with their cables, without paying rent or indemnity. 
The term of this concession was fixed at 25 years, counting from the 
date of commencement of the construction works. In compensa- 
tion for the concession granted, the Cordoba Government is to 
receive, during the last 10 years of the contract, 5 per cent. of the 
net earnings of the company, and has reserved the right to acquire 
the property at the expiration of the contract by purchase at a 
valuation plus 20 per cent. of the value so determined. If the 
Government should not take advantage of the right of purchase, 
the company will continue to work the property, paying the 
Government 5 per cent. of the gross receipts during the first five 
years, this proportion to be increased by 5 per cent. every five years 
until a maximum paymentof 30 per cent. of the gross receipts 
shall be reached. The company is exonerated from payment of 
municipal taxes for a period of 10 years. The president of 
the company is Mr. T. N. Vail of New York, and the 
legal representative in the Argentine Republic is Mr. C. R. Thursby, 
of Buenos Ayres. The system of the plant is alternating current 
at 60 cycles, having a voltage of 10,000 volts at Bamba, brought 
down to 2,000 volts at the transformer station in Cordoba for the 
city lines, and afterwards again transformed down to 115 volts for 
the houses. 

Electric Light and Power at Bamba and Cordoba. (Aryentine 
lepublic).—The present installation at Bamba, Vice-Consul Munro 
states, gives 1,500 H.P., but the Cordoba Light and Power Company, 
Limited, referred to in the previous paragraph, is adding a further 
installation of the same amount, thus bringing the total saleable 
power to 3,000 ap. This still leaves room fora third flume-pipe 
which, when added, will increase the power to 4,500 m.p. The 
company supplies power to some 52 factories, bakeries, mills, &c., 
the motors thus in use giving an aggregate of about 550 ll. P. The 
company also supplies power to a new carbide factory for heating 
its ovens. There are about 700 to 800 private houses, shops, &., 
lighted by electric light in Cordoba, giving a total of about 8,500, 
equivalent to 16-c.P. lamps. The streets of Cordoba are lighted by 
230 municipal lamps, 90 per cent. of which are 2,000-c P. direct 
current arc lamps, the current being changed from alternating to 
direct by means of synchronous motors and dynamos in the com- 
pany’s works at Cordoba. 

Those Who Construct Electric Plant, Vice-Consul Gray (Cartha- 
gena) remarks, may be interested to know that a large company has 
been formed for the purpose of supplying light and power to Cartha- 
gena and the mining district. Most of the shares are owned at 
Bilbao, where the company’s headquarters are, but the shares 
offered to Carthagenians were immediately taken up. The com- 
pany’s great hope is to do away with steam power for working the 
mines, supplying instead electricity. 

_ Proposed Electric. Tramway between Almeria and Berja. —Accord- 
ing to the report of Vice-Consul Lindsay, there is a scheme on foot 
for an electric tramway to run between Almeria and Berja in the 
consular district of Malaga (Spain). 


ELECTRIC LIGHT AND POWER NOTES. 


Barrowford.— Mr. W. A. Fraser, the borough electrical 
engineer of Nelson, has been appointed consulting engineer to the 
Council for the tramways and lighting. 


Birkenhead.—4A reduction in the charge for electric 
current for lighting has been made. On the reduced basis the cost 


to consumers averages 4'28d. per unit, against 5°d5d. recently. 


Brierfield. Mr. W. A. Fraser, borough | electrical 
engineer of Nelson, has been appointed consulting engineer to the 
Council for tramways and lighting. 


Bristol. — In last week's ELECTRICAL REVIEW a summary 
was given of the new powers the Bristol Corporation are asking 
Parliament to confer on their electrical undertaking. Among other 
provisions are clauses entitling the Corporation to go outside the 
municipal area to supply electricity. Since then the Barton Regis 
Sanitary District Council, which exerciees jurisdiction over & 
number of these outer areas, has given notice of a Bill to provide 
for its own electrical wants. Speaking at a Council meeting on 
Tuesday, Alderman Pearson said they had had applications for 
current from these outlying districts, and expected more of them. 
The Electrical Committee, however, had no intention of exploiting 
them to their detriment; if these areas said the Committee 
could be of no service to them, the Committee did not seek to force 
themselves on such districts. The Council adopted the Electrical 
Committee's proposals. 


Chepstow.—The E. L. Company has fixed a maximum 
charge of 7d. for lighting and d. for power. The U.D.C. now 
approves of the application for a prov. order. 


Derbyshire and Notts,—An amending Bill is to be 
introduced in Parliament next Session on behalf of the Derbyshire 
and Nottinghamshire Electric Power Compauy, by which the com- 
pany will seek to remove the restrictions in tbeir Act prohibiting 
the erection of stations for generating electricity elsewhere than on 
the lands described in that Act. "They seek power to erect stations 
on any lands which for the time being belong to them, and to pur- 
chase further lands. 


Dorking.—The electric lighting question has been 


re-opened, and the U.D.C. is considering proposals for carrying out 
the work. 


Durham,—The old cathedral city of Durham is shortly 
to have an electricity supply, the County of Durham Electrical 
Power Distribution Company, Limited, having established a gene- 
rating station in the city under the management of Mr. J. S. Frain. 
It is contidently hoped that by Christmas the business will be well 
under way. At present the company have 50 prospective con- 
sumers on the books. Two Brush engines and dynamos have been 
fitted, the boilers are by Messrs. Babcock & Wilcox, and a set of 
Hart batteries has been installed. The mains have been laid by 
Messrs. Callender. Next year a scheme for tramways or light 
railways is to be commenced, the first part of which isa line toa 
colliery centre, named Brandon, about three miles to the west of 
the city. 


Gilliugham.—The U.D.C. (Chatham) have given notice 
of their intention to apply to the B. of T. for a prov. order to 
acquire certain lands, construct works, and to purchase the Gilliug- 
ham and New Brompton portion of the Chatham, Rochester and 
District Electric Lighting Company, Limited. Gillingham is fast 
becoming a great dockyard aud military centre, and already there 
is an application for the town to be incorporated. The Chatham 
and District Light Railways Company are now laying tramways all 
over the district leading to the dockyard and various military 
establishments. 


Glaseow.—Owing to the sudden descent of a very dark 
cloud over the centre of the city between 12 and 1 o'clock on 21st 
inst., the electricity departmeut experienced an increase in the 
demand from the equivalent of about 59,200 to 220,000 lamps of 
8 c.P. in the space of about six minutes. This required the 
steaming up of four additional boilers at Port Dundas, which natu- 
rally could not be effected in time to avoid a drop in the pressure 
until steam was available. Special arrangements are in progress to 
mect such sudden demands by means of induced draught, which 
will enable the boilers under steam to double their output for the 
short time that such demands usually exist. 

The Electricity Department propose to seek powers for letting or 
selling outright motors and other electrical apparatus, and to 
increase the capacity for storage. 


Heckmondwike, — The electricity works have been 
completed, and the light was switched on on Monday night. The 
Council has decided to charge £12 per year for each arc lamp. 


Hendon,—A_ public inquiry will be held on Saturday, 
December 7th, by the L.G.B. into the proposed loan ot £36,400 by 
the D.C. for electric lighting purposes. 


Italy.—The engineers, Giovanni Battista Costi and 
Felice Gallaoresi, of Milan, have presented an application for con- 
cession to the Prefecture of Come for a catchment of water from 
the torrent of the Pioverna for the development of electric energy. 
The derivation will be 15 cubic metres per second, which, with a 
total fall of 123:52 metres, will give 2,470 H PF. 

The engineer, Giovanni Gallini de Lovere (Bergame) has applied 
for the concession of a derivation of water from the course of the 
Oglio, comprising a catchment of 7 cubic metres of water per 
second, and capable with a fall of 8°76 metres of producing 817 U. P. 
to be devoted to the development of electric energy. 

Messrs. Mutti Giovanni Maria and brother have applied for the 
concession of a derivation of water from the course of the Mella, 
comprising a catchment of 1,500 to 3,000 cubic metres per minute, 
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or a normal catchment of 2,000 cubic metres capable of producing 
281 Hf. P., for the development of electricity for motive power and 
lighting. 

Halifax.—In his annual report, Mr. Street, borough 
electrical engineer (now appointed at Southampton), says that as 
the deficits of former years have been repaid, future profits should 
be devoted to the depreciation account, which, he says, is most im- 
portant. Mr. Street recommends that not less than 6 per cent. on 
capital outlay on mains and plant outside the station, 5 percent. on 
machinery, &c., aud 10 per cent. on accumulators, be allowed for 
depreciation. The amount thus realised when added to the sinking 
fund charges will allow an average of about 14 years for replace- 
ment of material on capital account. At these rates, up to March 
31st this year, the provision for depreciation should have been 
£6,374, or £2,000 more than the net profit on the year's working, 
and £4,000 more than the sum in reality set aside for this purpose. 
The estimated capital expenditure up to March 31st next will pro- 
bably be about £177,000, and on the basis mentioned above the 
depreciation charge should be about £56,400. The estimated gross 
profit for the year is £11,085, but from this must be taken £9,015 
for interest and sinking fund, leaving as net profit a sum of £2,070. 
In such a contingency the Committee will have about £6,000 less 
than it should possess to meet the depreciation charges. 


Kent.—An important Bill is being promoted in Parlia- 
ment for the incorporation of the Kent Electric Power Company, 
which is being introduced for the purpose of establishing clectric 
works and supplying electric energy to the various local authorities 
in Kent. It is stated that amongst the proposals of the company is 
a scheme to purchase the Chatham and Rochester electric lighting 

undertaking. 


Kimberley.—The T.C. is discussing the advisability of 
installing accumulators in a town of the size of Kimberley, where 
coal is 50s. per ton and of an inferior quality ; accu mulators seem to 
be the only means of supplying energy ia the daytime economically. 
White skilled labour, too, is quite four times as expensive as in this 
country. 

The De Beers Company have placed the order for extra high- 
tension cables, for their new central station scheme, with the British 
Insulated Wire Company. Some 25 miles of three-core cables of 
this class will be required. 

The firm of T. Reunit, of Kimberley, is supplying certain irriya- 
tion plant to Mr. Ritchie, of Modder River. This plant consists of 
a turbine driving a 500-volt direct-current generator, supplying 
current by means of overhead wires, to a 15-H P. motor some 
1,000 yds. distant; this motor drives a centrifagal pump, which 
supplies water to a large fruit and vegetable farm. 


Kingstown.—The movement for the electric lighting of 
Kingstown Urban District has fallen through lor the present. 


London.—Cawserwein.—The Borough Council has 
decided to supply electricity within the borough and to purchase 
the existing rights of the London Electric Supply Corporation, 
Limited, for £25,000. i 

Louth.—The T.C. has decided to apply for a provisional 


order to supply electricity throughout the borough at an estimated 
cost of about £10,000. 


Nelson.—The Corporation has agreed to supply the 
Burnley Corporation with current for tramways on the Nelson and 
Brierfield lengths at 2d. per unit. The reconstruction of the tram- 
ways has been started, and they will be running early in the New 
Year. The Corporation has received several applications for current 
for motive power lor running looms, which will give a load for 56 
hours per week. 


Newark.—The E. L. Committee has reported on the 
negotiations with the Derby and Notts }ilectric Power Company; 
the draft heads of an agreement are under consideration. The 
matter isto be dealt with without further delay. 


Newport.—The Corporation has accepted a tender for the 
supply of coal to the electricity works for the next 12 months at 7s. 
per ton. 


Northumberland Coal Field.—We recently stated that 
it is purposed to put down a large powcr station in the centre of 
the Northumberland coalfield, to supply it with energy lor lighting 
and motive power. The coalfield lies round Blyth, and although 
extending some miles both north and south it is, in the main, 
within easy reach of the town mentioned. Under tbe projected 
Bill power is sought to acquire lands at North Seaton and a short 
distance out of Blyth. The area which the company propose to 
supply is a very wide one, reaching from Heddon-on-the-Wall, 
which lies to the north-west of Newcastle-on-Tyne, to the east 
coast, and northward as far as Alnwick; the area stretches a con- 
siderable distance inland. The suggestion is meeting with 
great acceptance from the mining authorities in the district ; several 
of the mines are now being worked at a very great distance from 
the pit mouth, a circumstance which is unavoidable in those pits 
where the scam runs under the sea, and the saving which might be 
made, were there some cheap meaus of locomotion, is apparent. The 
argument applies with scarcely less force in regard to pumping, 
haulage generally, and lighting. It may not be uninteresting to 
mention that Blyth had the honour of being the first place in the 
North of England to be lighted with electricity, about 12 or 13 
years ago. 


Rochdale.—Last week Colonel Luard, of the L. G. B., 


held an inquiry into the application of the Corporation to borrow 
£25,623, for the purposes of electric lighting. 
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ELECTRIC TRACTION NOTES. 


Beckenham.—4At the D.C. meeting on Monday official 
intimation was received that the B.E.T. Company intended to apply 
for powers to construct a tramway through Penge and Beckenham. 
The company also wrote offering to make & provision for the line 
to be leased to the Council on terms to be agreed upon. The matter 
was referred to the Works Committee for consideration. 


Belfast.— The usual notice was made last week, that 
the introduction of a Bill for the electrical equipment of the 
Whitewell and Cavehill tramway in the eüsuing session of 
Parliament was contemplated. 


Blackburn.—The Borough Treasurer (Mr. G. H. Bailey) 
bas issued a statement relative to the working of the tramways 
during the six months ended September 20th. The report shows a 
gross profit of £6,300 Ss. 9d., but repayment of instalments of loans 
(£3,205 108.) and interest (£4,036 16s. 1d.) converts this into a loss 
of £552 7s. 9d. This loss, however, was entirely in the first threc 
months of the half year. The farcs were increased on July 13th, 
and the result of that action is scen in a slight profit—some- 
thing over £30- since that date. The expenditure amounted to 
£13,759 128. 9d., which works out at about 8 65d. per car-mile, 
and the receipts were £20,000 1s. 6d., equalling 12:61d. per tar- 
mile. The tratte receipts represented 12/48d. per car-mile, the 
details on the four Blackburn sections being: mileage, 291,020; 
passengers, 2.855,632; receipts £14,987 5s. 3d. On the Darwen 
section, which is worked in conjunction with the Corporation of 
that borough, the mileage was 90,606; passengers, 1,040,939 ; and 
receipts £4,793 16s. 6d. Some little“ boycotting " was manifested 
against the trams when the increased tariff of fares came into 
operation, but this has almost disappeared, and a substantial profit 
is expected to result from the next half year's working. 


Brighton.—On Tuesday, November 26th, the mayor, 
Mr. Alderman Stafford, inaugurated the new system of tramways 
in Brighton by opening for traflic the Lewes Road section. The 
company, which included the Town Council and mayors of all the 
neighbouring towns, assembled in the Pavilion at 11.30, when the 
mayoress had presented to her a gouvenir of the occasion in 
the form of a silver driver's badge. They nexttook their seats in seven 
gaily-decorated cars, which were standing in readiness, and pro- 
ceeded to the terminus of the line, the mayor himself driving the 
first car, assisted by Mr. T. B. Holliday, the engineer and manager. 
On the return journey the party stopped and ingpected the new car- 
shed and offices, which the Corporation erected with their own staff. 
Accommodation is here provided for about 36 cars, together with 
the necessary repairing shops and a complete suite of offices and 
stores. The mayor then drove his car back to the Pavilion, when he 
declared the system open to the public. The barriers were now 
removed, and in an incredibly short space of time the cars were all 
full. A three-minute service was maintained throughout the after- 
noon and evening with 12 cars, and the total number of passengers 
carried the first day was a little over 19,000. The system comprisea 
about 12 miles of line, mostly double track, and is laid out on the 
overhead trolley system. Between the rails the road is paved with 
red gum blocks throughout. At present there are 30 cars, which 
were supplied by the Westinghouse Company, Messrs. Milnes being 
the sub-contractors for the car bodies. The whole of the work of 
laying the rails has been carried out by Messrs. Macartney, McElroy 
and Co., while Messrs. R. W. Blackwell & Co. erected the overhead 
equipment, and the St. Helens Cable Company laid the underground 
cables. It is hoped to open the remaining routes within a fortnight. 


Dudley and Blackheath.—An eighth line of tramway 
leading to and from Dudley is to be constructed by the B.E.T. Co. 
From the Bush Inn, at Dudley, a new line is to run round by hing 
Street up to lall Street, Dixon's Green, along the new Rowley 
Road to High Street, Blackheath. Besides this, another line will 
be carried from Old Hill to Blackheath, and thence in time to 
Oldbury and Birmingham. The length of the former line will be 
nearly four miles. The Dudley Town Council and the Rowley 
Urban District Council are co-operating in the business, which is to 
be carried forward to completion with as little delay as possible. 


Electric Traction on American Railways.—The 
Scientific American says that President James J. Hill, of the Great 
Northern Railway, is preparing to operate a 66-mile section of that 
railroad through the Cascade Mountains with electricity instead of 
steam. If the project proves successful it is proposed to operate an 
entire division from tide water at Everett to Wenatchee on the 
Columbia river, a distance of 141 miles, with electric motors. | This 
accomplishment, railroad men believe, will be but the beginning of 
the equipment of the entire main line with electricity. The plan 
of substituting electricity for steam has been forced upon Mr. Hill 
by his long tunnel and peculiar conditions. His present plans 8$ 
announced, contemplate the application of electricity to thst 
portion of the road extending from Leavenworth on the east aide 
of the Cascades to Skykomish: on the west side, 66 miles It 18 
understood that if the electric motors prove as successful as antici- 
pated, the electric system will be further extended so as to include 
the mountain division, from Everett on Puget Sound to Wenatchee, 
141 miles. This would bejthe beginning of an electrification which 
might eventually include the entire mileage of the system. The 
section of the road chosen for the first application of the exper 
ment is the most difficult and expensive portion of the road to 
operate on the entire system. It runs through the wild and rugged 
Cascade where the grades are very heavy, and where every winter 
there are numerous slides of earth and rock which come down the 
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steep mountain sides to cover the track and endanger the operation 
of trains. One of the most important causes of the Great Northern's 
desire to secure cheaper motive power is the fact that its tributary 
coal supply is very limited. The details of President Hill’s plan 
are now being worked out, and it is understood that active work 
toward the installation of the electric power will be commenced 
next spring. 

Glasgow.—A_ linesman (E. Connelly) claims £500 or 
£300 from Messrs. Macartney, M‘Elroy & Co., under the Employers’ 
Liability Act, as damages for personal injuries sustained while in 
their employment. He had to climb one of the tramway poles to 
enable him to fasten a wire, and in order to save himself from 
falling, he caught hold of aspan wire; as it was “alive” at the 
time, his hand was badly burned. The defenders deny liability and 
plead contributory negligence. 

We read that an offer by tbe British Electric Traction Company, 
Limited, for the plant of the Springburn Depót has been remitted 
to Councillors Hugh Alexander and Paton and the general manager, 
with powers. 


Great Orme's Head.—The scheme of the proposed 
electric tràmway around the Great Orme's Head, projected by the 
Llandudno Urban Council at a cost of £30,000 to the ratepayers, 
has aroused strong opposition. 


Greece.— It has been decided to transform the well-known 
Pireus and Athens railway into an electric line. A competition is 
to be opened for the work of transforming the line, which is at 
present worked by steam. It is proposed to run trains every 15 or 
30 minutes, according to the season. In addition to regular services 
of goods trains, numerous mixed " trains are to be run. The line 
has a regular gradient of 1'4 per cent. The overhead system is to 
be employed. 


Halifax.—Since the heavy rains, says our local corre- 
spondent, the water question has not been so acute at the electricity 
works. The scarcity of water for some time past has been such that 
on several] occasions the Tramways Committee seriously considered 
the advisability of stopping the service, as a saving of 30,000 
gallons of water would have resulted from such a step. As it was 
the full service was kept on, and the only inconvenience resulting 
was on one day when the service of cars could not be started till 
8 a.m., there being no available water to put in the boilers. For the 
last 10 weeks the station has been working practically as a non- 
condensing one, the Hebble Brook, which supplied the condensing 
water, being practically dry. In his report on the six months' 
working—March to September—the borough electrical engineer 
(Mr. H. F. Street) states that the net profit amounts to £1,074, the 
gross profit being about £3,800. The out-put for the six months 
was 1,206,544 units, and the total cost of production, exclusive of 
interest, sinking fund and depreciation, is 1 3d. per unit, which the 
engineer reports as satisfactory, seeing that the period covers the 
summer quarters. A satisfactory increase in the number of motors 
is noted since the continuous current has been available all over the 
town in place of the single-phase alternating. But for the same 
reason a large decrease is shown in the units metered for public 
lighting. Attention is also drawn in the report to the very notice- 
able peak" in the tramway load during the hours of 5 and 10 p.m., 
this being the time of heaviest call on the cars, This peak unfor- 
tunately corresponds with the heaviest lighting load. 


Hounslow to Slough.—The Metropolitan District 
Electric Traction Company have given notice of their intention to 
apply to the Light Railway Commissioners for an order authorising 
the construction of electric tramways from Hounslow, along the 
mee Bath Read, to Slough, with a branch line to Datchet-on- 

ames, | 


likeston.—The preparation of roadway to receive the 
electric tram rails has commenced. 


Lancaster.—The electrical engineer (Mr. Tester) has 
reported to the committee as to the new plant necessary in con- 
sequence of the tramways installation. lt is probable that the 
negotiations for the purchase by the Corporation of the under- 
taking of the Lancaster and District Tramways (a four-mile line 
to Morecambe) will be reopened. The directors have agrced to 
meet the Corporation again, and it is hoped that an amicable 


arrangement will be arrived at; otherwise it will be 10 years 


before Lancaster and Morecumbe are connected by electrical cars. 


Llandudno.— The D.C. has discussed a report by the 
E. L. Committee re a draft agreement submitted by the Llandudno, 
Colwyn Bay and Rhyl Traction Company, Limited. On comparing 
the draft with the agreement previously made, the committee 
thought that clauses in the draft amended conditions laid down in 
the original agreement. The Council resolved that a consolidated 
agreement, which had previously been asked for, should be required 
from the Traction Company. The minimum amount of electricity 
to be supplied by the Council to the company has been reduced 
from 300,000 to 200,000 units per annum. 


London.—At the annual meeting of the Lea Bridge, 
Leyton, and Walthamstow Tramways Company on 26th inst., the 
chairman said that some had spoken very strongly in favour of 
using electric traction on the company’s lines. Although the 

rectors would be very pleased to see this done, believing it would 
bring the property up to date, it was impossible, under the existing 
conditions, to consider the matter, as certain portions of the com- 


pany’s system would in August next come under the operation of 
Section 43 of the Tramways Act, and the local authorities would be 
competent to purchase those portions if they should be so advised. 
It was certain that the “electrification " of the live could only be 
carried out by the directors if they were granted a long leasc. 
Many cf the local corporations around the property were building 
tramways, or talking about doing so. It would not seem unlikely, 
therefore, that the directors might be asked to enter into negotia- 
tions for selling the company's lines. 


Manchester, —It is reported that steps are being taken to 
promote an underground “tube railway scheme for Manchester 
with a capital of £1,500,000. 


Monte Video,—The Uruguayan Chamber is about to 
accord to a native company a concession of electric tramways, con- 
necting the capital with various districts in the environe. The 
system will be one of 30 kilometres with turn-outs at each 500 
metre mark. The overhead system will be used. 


Paignton.—The U.D.C. has decided to adopt the Kings- 
land surface contact system in connection with the proposed tramway 
from Paignton to Torquay. 


Paris.—M. Baudin, Minister of Public Works, has 
deposited on the table of the Chamber of Deputies a project having 
for its object the declaration of public utility of the establisbment 
of a metropolitan railway from the Place du Palais Royal to the 
Place du Danube, Paris. 


Potteries,—T wo electric cars collided between Hanley 
and Fenton on 25th inst, and five persons were injured. One of 
the cars, it seems, did not respond to the brakes when on a steep 
gradient, the rails being slippery at the time. 


Richmond,—The L.U.T. plans for extensions affecting 
this district include the electrification of the Kew Road line, and a 
new line to Hammersmith vid Barnes and Mortlake. The route of 
the latter has been chosen with a view to meet local opposition to 
previous schemes. 


Rome and Naples.— It is proposed in Italy to establish 
shortly a railway between the capital and Naples. The direct line 
will probably be worked by electricity with three-phase currents 
without any stoppages. The engineers responsible for the project in 
question are Messrs. Guerro and Ferrara. There isa lively discussion 
going on between the journals of Northern and those of Southern 
Italy. The latter are in favour of the railway, which was voted for 
by the Government several years ago; the others say that the rail- 
way is perfectly useless, and that it would be better to expend in 
agriculture the 140 millions required, according to them, for the 
establishment of the said railway. On October 21st last, à meeting 
was held at the Commercial aud Industrial Association, and a very 
interesting discussion took place with regard to the projected rail- 
way. ‘The starting stations at Naples and at Rome will be situated 
in the centre of the towns, which will render the railway easy of 
access. Theservice will consist of light, frequent and very fast trains 
with a speed of from 75 to 90 km. per hour. The importance of 
the new railway may be judged by the fact that recently a little 
torrent near Legni rendered the existing line impassable for a 
distance of 29 km., breaking down two bridges. It took a month to 
get the line in working order agaio, and during that time eitber a 
two hours' journey by road had to be performed, or else a detour 
made. It may be conceived what a great inconvenience this would 
be from a military point of view in times of war. Moreover, the 
present railway is 243 km. long, whereas the proposed railway 
would be only 230, and would pass almost entirely through plains. 
At present it takes five hours to go from Rome to Naples by ordinary 
trains, and tbree hours by express. By the new Guerro-Ferrara 
line, the journey could be performed in less than three hours. The 
Minister of Public Works favours the project, and the line 
has already been voted for by the Chambers. The Società 
Mediterranea, which is working the present railway from 
Rome to Naples, opposes the new one, and says that it would 
cost more than 120 millions. The truth is, according to several 
Italian technical men, that the new railway would only cost about 
40 millions, z. e., about 125,000 fr. per km. As regards the yield of 
the present line, the ofticial figures give 38,000 fr. per km. "The 
new railway would not be worked at the cost of the Government, 
which would only be responsible for a grant of 6,000 fr. per km., 
ic., 1,380,000 fr. per annum, aud it must not be forgotten that the 
Government claims a share in the profits of these complementary 
railways, which would greatly reduce, if not cover, the above- 
mentioned figures. We possess very few data from an electrical 


point of view, but the fact that a committee of competent men 


has repaired to Berlin to study the high speed system which is being 
tried by Messrs. Siemens & Halske and the Allgemeine Electricitiits 
Gesellschaft at a speed of 140 km. an hour leads us to believe that 
three-phase currents will be used. Indeed, there is practically no 
alternative in a case of this kind. 


Sandwich.—The T. C. bas appointed a Committee to 
confer with the Deal T.C. rea light railway to run through the 
sand hills between Sandwich, Deal and Walmer. 


Sutton.—From the printed minutes of the U.D.C. it 
appears tbat electrical tramway matters have been discussed at 
length in camcra; it was urged that the Council should apply 
forthwith fur a provisional order, but it was decided that the step 
would be premature. Mr. Hulme, of the British Electric Traction 
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Company, also attended the meeting to explain his company's 
proposals, and it was decided to inspect the suggested route. It 
was suggested to use the trolley standards for electric lamps. 


Wakefield.—The Wakefield and District Light Railway 
Company have given notice to the various local authorities inte- 
rested of their intention to apply to the Light Railway Commis- 
sioners for an order empowering them to extend the Wakefield and 
District Light Railways (authorised) to Dewsbury on the one hand, 
and to Normanton on the other. All the lines in the West Riding 
of Yorkshire are to be worked electrically, and of 4 ft. 84 in. gauge. 


Wimbledon.—The L.U.T. revised plans for tramway 
extensions affecting tle locality comprise a line runnine from the 
Norbiton Hotel, New Malden, to Wimbledon Hill viá West Barns 
Lane, Coombe Lane, Worple Road, Francis Grove and St. George's 
Road; the route will hardly affect North Wimbledon, where oppo- 
sition to the introduction of any tramways is very well organised. 
Thence the line will cross the railway and reach Merton High Street 
vid Broadway, ultimately connecting with the L C. C. tramways at 
the Tooting boundary. A branch of this latter line will be taken 
along Haydon’s Road and Pleugh Lane to the L.C.C. boundary at 
Garrett. Northward an extension is proposed up Wimbledon Hill, 
High Street and Park Side, but this portion, as already reported, is 
unanimously opposed by the resident ratepayers. Sundry street 
widenings are provided for, but hardly sutlicient to mect recent 
criticisms. The route also involves two railway crossings. 

Local approbation is accorded to a proposal to construct a tube 
railway from Hartfield Road, Wimbledon, connecting with the 
metropolis vid Wandsworth, Battersea, Kennington, Southwark, to 
a terminus al. Cannon Street. 


TELEGRAPH AND TELEPHONE NOTES. 


Improvement in Wireless Telecraphy.—An improve- 
ment has just been effected in telegraphy without conductors, with 
regard to the method of decohering the sensitive tube or coherer. 
It is usual to give a shock to the tube by means of the little 
hammer of a kind of electric bell worked at the same time as the 
receiver. This has the disadvantage of affecting the tube and its 
contents after a little while. The improvement above mentioned 
enables us to arrive at the same result by quite a different method; 
the magnetic relay acts upon and turns several parallel tubes, which 
constitute the coherer. After the emission of the wave, the tubes 
revolve, and the particles separate under their own weight, and 
continually tend to resume their normal position. The inventor of 
the arrangement in question— which recails to a certain extent 
the one proposed by Messrs. Lodge and Muirhead in their patent 
of July i6th, 1898—is Mr. J. Cross, engineer to the American 
company recently formed for telegraphy without conductors. Itis 
reported that wireless telegraphy stations fitted up on the Cross 
system have been installed at the Islands of Hawaii, and are 
workiug between Waialee and Honolulu. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 

Latakia- Cyprus ie x a we . June 20, 1899. oe 
Para-Maranham es ec ee ee oe March l, 1900 ee ee 

LANDLINES :— 
" Via Hanekin " on Persian territory .. Feb. 24, 1900 iv 
Pekin-Kalgan .. oe -T T .. June 14, 1900 zy 
Maimatchin.Kalgan .. T wx t .. June 80, 1900 is 
Communic&tion with Baranquilla and Cartagena Dec. 8, 1900 Ee 

" towns of Venezuela .. Oct. 81, 1900 


The National Telephone Company, Limited, and 
the Post Office. —The following communication has been received 
from the National Telephone Company :—* The conclusion of the 
agreement between the Post Office and the company relating to the 
London telephone service, based on the principle of co-operation 
in the public interest, involves a new departure for the company. 
The negotiations which have ended in this desirable result were 
extremely difficult and very protracted, aud were carried on with 
the Postmaster-General by Mr. Forbes, on behalf of the company, 
with the valuable aid of Mr. Gaine, the able general manager. 
This important business having now been brought to a satisfactory 
conclusion, Mr. Forbes, for domestic and other reasons, desiring to 
be relieved from the heavy care and anxiety of the position he has 
so long held as president of the company, determined to resign 
that position, and Sir Henry Fowler, the vice-president, has been 
elected to fill it, Mr. George Franklin becoming vice-president. 
This change involves some re-organisation of the board, and upon 
consideration Mr. Forbes has decided that he would prefer to 
resign his seat as a director, and in accordance with a very kind and 
flattering invitation of the board, place his experience and services 
at their disposal in the capacity of general adviser.” 

We understand that the agreement which has been concluded 
between the Postmaster-Gencral and the National Telephone 
Company, besides fixing rates to be charged equally by the 
Postmaster-General and the company, provides for the purchase 
of the company’s plant in London on the expiration of the 
license in 1911; for full and free inter-communication between the 
two systems, and for the company's subscribers haviug all facilities 
which may be afforded to the Post Office subscribers and on the 
same terms. It also contains provisions under which the company 
will be able to obtain the use of underground wires in the London 
area upon reasonable terms. The real and underlying principle of 


the agreement seems to be, that for the future there is to be mutual 
co-operation between the Post Office and the company in the 
development of the telephone system in London so as to make it 
as convenient as possible for the subscribers to both systems, and 
to confine the competition between the Post Office and the com- 
pany to the efficieucy of the service and the convenience of the 
public. In other words, it will be “competition” as regards 
quality of service, and “ co-operation" as regards working arrange- 
ments. 


Wireless Telegraphy for Italian Semaphores.—The 
Administration of the Italian Navy, in consideration of the 
successful results obtained, has decided to extend the use of wire- 
less telegraphy on the Marconi system to all the Italian semaphores, 
so as to put them in a position to communicate with vessels out at 
sea. It is also hoped that several semaphores will be enabled 
eventually to communicate with one another. The Italian War 
Office will now also adopt wireless telegraphy. Several trials have 
already been made with very satisfactory results, and various instru- 
ments have been ordered from the electricity works at Spezzia. 


Wireless Telegraphy in Spain.—The Transatlantic 
Company have just established telegraphic communication between 
Cadiz and the works at Malagorda, a distance of 5 km., with wire- 
less telegraphy apparatus, on the Rochefort system. The Spanish 
journal La Energia Eletrica (of Madrid) reporting upon the matter, 
observes that this is the first installation established in Spain with 
ihe new telegraphy and of a permanent nature. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bermondsey.— December 3rd. Arc lamp carbons, india- 
rubber cables and jointing materials, &c., for the electricity and 
destructor works. See Official Notices“ November 15th. 


Birkenhead.—The Corporation Tramways Committee 
invite tenders for a supply of the following stores for the 12 months 
ending December 31st, 1902 :—Poplar wood blocks; cast-iron brake 
blocks and other castings; motor grease; river sand; cleaning 
cloths ; sponge cloths and brushes. 


Brussels,— December 11th. An adjudication will take 
place on this date at the Bourse of Commerce (salle de l'Union 
Syndicate), Brussels, for supply of sundry requisites for the use of 
the telegraph service in 25 lots, viz.— 1st lot, galvanised iron wire 
(caution 1,180 fr.) ; 2nd lot, cables (1,370 fr.) ; 3rd lot, copper wire 
(210 fr.); 4th lot, copper wire insulated (5,020 fr.); 5th lot, pliable 
wire (50 fr.); 6th lot, irons and rods (290 fr.) ; 7th to 12th lote, 
ironwork (2,170 fr., 1,700 fr., 2,030 fr., 2,030 fr., 370 fr. and 280 fr.) ; 
13th lot, galvanised steel receivers (2,510 fr.); 14th to 19th lots, 
isolators (14th and 15th lots, 620 fr. each, 16th lot, 400 fr., 17th and 
18th lot, 1,590 fr. each, 19th lot, 130 fr.); 20th to 24th lot, tele- 
phonic and telegraphic apparatus (20th lot, 720 fr., 21st lot, 100 fr., 
22nd lot, 1,080 fr., 23rd lot, 360 fr., 24th lot, 300 fr.); 25th lot, nuts, 
supports, screws, &c. (190 fr.). 


Burnley.—December 12th. 
battery, switchboard, wiring and mains, steam pumps, piping, &c., 
for the electric lighting of the Union Workhouse. See Official 
Notices " November 22nd. 


Cleckheaton. — Lancashire boilers, economiser, con- 
denser, pumps, pipes, and water tank for the electricity works. 
See Official Notices“ November 15th. 


Deusbury.— December 2nd. Two 100-Kw. dynamos for 
the electricity works. See Official Notices November 22nd. 


East Ham.—December 9th. Wiring the new municipal 
buildings. See Official Notices“ to-day. 


France,—December 16th. Estimates will be opened at 
the Hotel de Ville, Surisnes, France, on 16th prox., for the supply 
ef three electric units and pumps, for the purpose of raising water 
in the departmental drainage station; and at the Hotel de Ville, 
Courbevoie, France, on same date, supply of two electric groups and 
pumps for same purpose. Information in each case from the 
municipality. 

Hudderstield.— December 9th. Engine, 750-K W. gene- 
rator, boosters, boiler, piping, stoker and conveyer, economiser, 
switchboard, line equipment, cables and conduits, car bodies, tracks 
and equipments for the Corporation traction scheme. See “ Official 
Notices " November 22nd. 


Kirkcaldy.—November 30th. Rolling stock and elec 
trical equipments for the Corporation. See ‘Official Notices 
November 15th. . 

London.—December 12th. Electric wiring, &., of 
Bishopsgate, Brompton and Manchester Square fire brigade stations 
for the L. C. C. See Official Notices November 22nd. 

London. — December 19th. Electric fire alarm system 
for the N. W. Fever Hospital, Hampstead, for the Metropolitan 
Asylums Board. See Official Notices to-day. 


(Continued on page 803.) 


Electric lighting plant, . 
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MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 


(IN SpecrAL REFERENCE TO THE REQUIREMENTS OF DyNamo 
AND Motor MANUFACTURERS.) 


By FRED. BATHURST, A.M.I.E.E. 
(Continued from page 847.) 


SHAFT FINISHING LATHES. 


The well-known machine tool firm of SELIG, SONNENTHAL 
AND Co., with head offices in Queen Victoria Street, E.C., 
had an extensive general engineering exhibit, both in the 
Machinery Hall and in the Pavilion in the North Gardens. 
This firm acts as agent to several of the best tool makers in 
America. 

To touch npon one or two main points, reference should 
be made to an 
improved type of 
lathe, known as the 
* SNundale" special 
sliding lathe, which 
has been specially 
designed for turning 
up light shafts, 
spindles, studs, &c. 
These lathes cost 
but slightly more 
than the ordinary 
make of lathe, and 
possess advantages 
which should be- 
come known to 
English dynamo 
manufacturers. 
The 6-in. (height 
of centres) lathe 
will turn shafts up 
to 4 ft. 6 in. long, 
and 2 in. diameter. 

The lathe bed is 
of specially strony 
design, and is B9 
provided with 
grooves in which Sf 
the saddle and tail- “SẸ 
stock can slide. 
This V shaped ^ni 
bed, although ap- 
parently a minor 
improvement, really 
adds much stability 
and greater accuracy 
to the lathe, and would seem likely to be adopted by lathe 
makers as a standard. With this particular lathe the 
makers guarantee accuracy of work within a limit of 
39goth of an inch, and the work it can turn out would 
ordinarily be done on a screw-cutting lathe costing, perhaps, 
£52, whereas this special lathe can be bought for £31 10s. 

The illustration fig. 6 will show that an automatic feed is 
provided by arranging a shaft below the bedplate, on the same 
lines as a shaft has to be provided on screw-cutting lathes. 

The slide rest has the ordinary compound motion, but by 
à simple clutch arrangement its saddle can be secured to the 
feed shaft, so that the cutting tool can travel automatically 
from one end of the bed to the other. In trimming up 
shafts, therefore, the cutting of the tool being once adjusted, 
the lathe can be left to do its work automatically. 

The automatic feed gear can be instantly thrown in or out 
of gear by a small screw knob arranged on the regular hand- 
Wheel. Taper work is provided for by arranging that the 
sliding tool rest can be set at an angle at the same time 
that the tail-stock is set off centre.” For this purpose the 
tail-stock is built in parts, the lower part remaining fixed on 
the V bedplate, whilst the upper, carrying the centring 


. arbour, is adjustable thereon. 


An interesting point of detail, showing that the design 
has been carefully evolved, is noticeable in the provision of 


Fic. 6.— SHAFT FINISHING LATHE. 


a small oil reservoir on the tail-stock casting, together with 
an oiling pin. This saves the waste of oil which occurs 
when the machinist endeavours to oil his bearing centres 
from an oil can, or leaves his work in order to look round 
the shop for the oil can, which, he finds, someone else has 
taken away to use. 

Another novelty shown by Messrs. Selig, Sonnenthal & Co. 
is a patent screw-cutting and feeding attachment, which is 
applicable to any screw-cutting lathe, and which is really a 
compact and complete box of gearing designed to take the 
place of the loose change wheels, All users of screw-cutting 
lathes know the delay caused by having to change gears when 
a different screw-thread has to be made. The machinist 
usually spends considerable time in looking out the neces- 
sary gear wheels, and when they are fitted, may not feel quite 
confident that he has taken the correct ones. 

From the fact also that the spare gears form a separate 
part of the machine equipment, they are not always con- 


veniently to hand, and may be mislaid or broken. The idea 
of this new patent 


attachment is to 
provide a simple 
gear-box which is 
fixed on the lathe 
complete, and 
enables any change 
of gear necessary 
to be quickly 
effected without 
loss of time, and 
with certainty, even 
by an unskilled 
workman. 

The attachment, 
as shown by the 
‘illustration (fig. 7), 
is ‘bolted either to 
the slotted quadrant 
or the stud plate of 
any screw - cutting 
lathe, taking the 
place of the in- 
termediate gear be- 
tween the spindle 
or stud and the 
gear on the lead 
screw-shaft. The 
operation of chang- 
ing gears is simply 
to refer to a table 
fixed on the gear- 
box, and insert the 
steel spindle of the 
stem marked 4 in- 
to one or other of 
the marked holes shown on the end plate, the gear-box being 
rotated until the number of the hole, as shown by the table, 
comes opposite the fixed pointer marked “right.” A knob 
is then turned which engages the gears, and the operation is 
complete. Right or left-hand threads can be provided for by 
another simple movement of a small lever. This gear box 
is immediately adjustable to any standard screw-cutting 
lathe, and is made in four sizes for lathes from 4 or 6 in. 
up to those having 10 to 15 in. centres. One to six changes 
can be made by the standard attachment which cover all 
ordinary requirements of screw-cutting. The attachment 
can be made to cut any special threads that may be required. 

Another exhibit (see fig. 8) of use and interest to 
electrical manufacturers is the multi-speed portable 
„Stow“ electric motor in combination with a flexible 
shaft and drilling machine. This machine, in its original 
form, is already well known, and is largely used in 
machine shops. The difficulty experienced in many non- 
electrical shops, however, has been that the unskilled operator 
has had to control the speed of the motor by. means of some 
form of rheostat, and electrical difficulties have consequently 
been introduced. 

In the present improved form it has been sought to 
eliminate all electrical devices that were likely to confound 
or frighten the workman. The operating switch is now 
G 
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worked by an ordinary lever arranged at the side of the 
machine, the electrical parts being boxed up, so that no 
sparks are to be seen or shocks " to be felt. The speed of 
the motor is regulated by a handwheel arranged on the top 


FIG. 7.— COMPLETE GEAR-Box ATTACHMENT. 


of the enclosed field-casting and operates by changing the 
intensity of the field magnetism. A speed variation of over 
50 per cent., with any intermediate speed, can now be 
secured, instead of the five or six changes formerly possible 
when using an ordinary rheostat regulator. The possibility of 
obtaining any intermediate speed between the extreme speed 
limits allows adjustment to the utmost nicety for the various 
shop operations of drilling, tapping, reaming—as well as 
grinding or polishing—in reference to tlie work to be done, 
or to the skill of the individual workman. The illustration 
shows that the motor, besides being iron-clad, is practically 
dustproof and waterproof. 


The handwheel operates this inner core or plunger in a radial 
direction to the centre of the armature, and it is so designed 
that a slight alteration of its position within the magnetised 
shell produces a very considerable difference in the reluctance 
of the magnetic circuit, of which the plunger forms a part. 
The speed of the motor becomes a maximum when the re- 
luctance of the magnetic circuit is increased to its maximum 
as the plunger is withdrawn. The design of the motor is 


Fic. 10.—HoRizoNTAL MILLING MACHINE. 


such that a sufficiently intense magnetic field is secured at 
all times, so as to ensure sparkless running of the armature, 
the principle being to maintain a practically constant amount 
of magnetism at the pole tips irrespective of the total mag- 
netism passing through the pole-piece. This sparkless com- 
mutation can be secured under all conditions of total field 
strength. 


DRILLING MACHINES, 


Several exhibitors showed drilling presses and standard 
drills in their exhibits, but to take a standard type which 
embodies all the features which experience has proved 
valuable, we may refer to the drill standard (fig. 9) exhi- 
bited by ALFRED HERBERT, LIMITED, of Coventry, who is 


Fic. 8:—-MvuLTISPEED PORTABLE MOTOR AND DRILLING ATTACHMENT. 


The adjustable field pole-piece is of special construction, 
arranged as a plunger within a solid core of high permea- 
bility (around which the magnetising coil is wound), und 
has a large cross-section relatively to the enclosing shell. 


Fic. 9.—DBILLINd STANDARD. 


the English agent for the drilling machines made by the 
American Tool Works Company, of Cincinnati, Ohio, U.S.. 

It will be noticed that the frame of the machine is of 
very rigid construction, the buck member being taken right 
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down to the foot plate so as to prevent the column vibrating 
or being forced back by the strain of heavy drilling. This 
construction adds greatly to the stability of the machine. A 
lever feed is provided for light drilling, and a worm feed for 
heavier drilling, together with quick return motion. The 
sliding turning head is balanced, and can be quickly ad- 
justed to suit work of varying height. The back-gear can 
be thrown in or out of gear by a lever without unscrewing 
any nuts. The drilling table used for ordinary work is 
arranged to swing on one side so as to admit large articles 
to be clamped direct to the base plate. 
The automatic feeding gear can be instantly thrown in or 
out and without loss of motion, an automatic stop being 
rovided so that it can be thrown off at any desired point. 
This detail is a valuable addition to drilling standards, as it 
enables any quantity of holes to be drilled to exact depth, 
and in the case of repetition work one operator can operate 
several machines at one time. The sleeve of the drilling 


detail connected with increased output is now being attended 
to by all classes of machine tool maker. These new forms 
need not be referred to ia detail, as they have hardly yet 
received general endorsement. Messrs. Alfred Herbert, 
Limited, besides showing a full line of automatic screw 
machines, exhibited a horizontal milling machine (see fig. 
10), which is of new design, and one of the most complete 
and efficient machines of its capacity in existence. The 
overhanging arm is made of steel, and well supported by a 
rigid arm-brace of improved design. An improved feed 
motion of unusually great range has ample driving power 
to feed up to the full capacity of the machine. A change 
of 2 to 1 furnishes an intermediate change from a rough to 
a finishing cut. The feed mechanism can be driven direct, 
either from a spindle, or from a countershaft, which enables 
feeds from 0*1 in. up to 12 in. per minute to be obtained. 


(To be continued.) 
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shaft is graduated so that the depth of any hole can be 
accurately seen at a glance. 

Whilst on the subject of drilling presses, it is interesting 

to note the great progress being made in what, to a super- 
ficial observer, may appear an unimportant point. The 
shop superintendent is finding out that it is not only necessary 
to secure machines of up-to-date design which are able to 
give increased output, but that it is no good providing these 
machines without full attention to detail improvements that 
go to assist them. 
Shops, in which large amounts of repetition drilling, ream- 
Ing, and tapping have to be done, are no longer satisfied to 
buy grinding or sharpening machines for keeping their drills, 
&c., in good condition, but must further assist the output 
by providing special chucks or collets to enable the drill or 
tap to be quickly changed. "There are now on the market 
several such devices, so that the drill or tap can be inserted 
or replaced without stopping the drill spindle. 

Further refinement in respect to screwing is a device 
Which provides that the screwing tap cannot be overturned ; 
usually a spring device is provided, which, whilst giving the 
necessary power to drive the tap so as to cut the screw thread, 
18 free to yield before breaking the tap. Messrs. Burton, 
Griffiths & Co., Messrs. Selig, Sonnenthal & Co., and Messrs. 
Smith & Coventry, of Salford, Manchester, each exhibit 
up-to-date and useful devices in these lines. 

The recent addition of special forms of twist drills and 
screwing taps, shows clearly the keenness with which every 


ADAMSON ' GoLIATH" TRAVELLING CRANE. 


GOLIATH TRAVELLING CRANE. 


THE crane which we illustrate herewith was recently built 
by Messrs. Joseph Adamson & Co., of Hyde, for the 
Horsehay Company. The latter provided the steel frame- 


work. The crane ia designed to lift 10 tons, with a span of 
40 ft. The end carrisges are fitted with Messrs. Adam- 
son's improved self-lubricatiug axle boxes, with rollers 
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floating in oil. The travelling wheels of the carriages have 
rolled steel double. flanged tires, and the runner wheels of 
the crab are of cast-steel. The bevil wheels transmitting 
power to the travelling wheels are of cast-steel, made from 


Hoisting Motor WITH MAGNETIC BRAKE. 


cast-iron machine-cut patterns; all the rest of the gearing 
is cut out from the solid. 

The motors are all of Messrs. Adamson’s own construction, 
and are of the multipolar enclosed type, specially made for 


MOTOR FOR Cross TRAVERSING. 
cranes. They are built with the bearings quite outside the 
casing, in order to prevent any chance of oil getting inside 


the case. 
The armatures are of the slotted-drum barrel type, with 


on-a 
„ 
` 


CROSS-SECTION OF RIM OF Worm-WHEEL. 


former-wound coils. The commutators are constructed of 
drop-forged copper sections, insulated throughout with mica, 
and are made specially large in order to keep down the 
temperature. Fixed carbon brushes are used, the field- 
magnets being designed to give sparkless commutation under 


all conditions of load. The field coils are wound on formers 
and thoroughly insulated before being put in position on the 
cores. 


One of our photographs shows the armature of one of 
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DETAIL OF TunRusT BEARING. 


these machines complete with the spindle and commutator, 
as well as a formed coil, armature disc, details of commutator, 
Kc. Another view shows the motor for the hoisting motion, 
complete with pinion end and automatic magnetic brake. 

The hoisting motion was specified to be at the rate of 14 ft. 
per min. with full load; a load of two tons was to be lifted 
at not less than 25 ft. per min. without change of gear. 
This motion is driven by a 24-B.H P. motor, running at 
1,000 revolutions per minute. The first reduction of the 
hoisting motion is by machine-cut worm gearing with steel 
worm, the worm wheel having a manganese bronze rim. 
Our figures show this, as well as the thrust bearing, which is 
of the marine type, with thrust collars, and with the addition 
of arrangements for continuous automatic lubrication ; the 
larger centre thrust collar picks up the oil from the reservoir 
and delivers it to all the other collars. 

The cross-traversing motion was specified to be at the rate 
of 60 ft. per minute, and is driven through spur gearing 
from a 3-B.H.P. motor running at 420 revolutions per 
minute. 

The load is carried by four plies of 2} in. circumference 
steel wire rope passing on to a barrel, which is grooved right 
and left hand to give a true vertical lift. The hook is fitted 
with ball bearings. | 

The motions are controlled by independent reversing 
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Load in Tons 
EFFICIENCY CURVES OF 5-TON WORKSHOP CRANES. 


switches, of Messrs. Adamson’s own make, placed in the 
cage shown on the photograph. The insulated cables are of 


the lead-covered type, to prevent oil from damaging the 
insulation. 
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The first motion pinions and worms are cut out of the 
golid, thus avoiding tbe use of keys to secure them to their 
respective spindles. The first motion gear of each train is 
enclosed in a cast-iron case, to exclude the dust and retain 
the lubricant. 

The estimated total weight of the crane is 26 tons. 

The actual results of the tests are given below, in Table I. 


TABLE I. 
! 
Motion. | Load. |; Volts. Amps. Speed. ne 
e : £ e 
Hoisting 10 tons 7 cwt. 210 84 8 ft. in 32 secs. 43% 
. 226 87 5 ft. „ 183 „ | 43% 


L 3) 
Light 225 25 |. ft. „ 14 „ 
225 25 | ft. „14 „ — 
219 22 10 ft. „ 8 „ — 
12 ft. „ 11 „ 
217 23 12 ft. „ 11 „ 


217 22 12 ft. „ 11 „ 


Cross traverse 10 tons 7 cwt 


„ 1 Light 219 18 100 ft. „ 60 „ e 
„ 5 n 217 18 Sa ft. „ 60 „ = 

Longitudinal } | 
trevelling || 10 tons 210 30 100 ft. „ 22 , | — 
" Light  '210 20 100ft., 20 „ | = 


Particulars of tests of one of two cranes recently com- 
pleted for Messrs. Yarrow by Messrs. Adamson, may also be of 
interest, as they were most carefully carried out by Messrs. 
Yarrow's representatives at their own works. Both the 
cranes were constructed to deal with loads up to 5 tons, the 
spans being respectively 47 ft. 6 in. and 34 ft. 1 in. 

The other particulars are given in the accompanying 
Table IL, and are graphically shown in the diagram on 


TABLE II.—MErEAN RESULTS or TESTS. 


5-ton Adamson Crane in Light Machine Shop. Tested August 26th, 
1901. Deflection of Cross Girder of Crane = 4 in. with 5-ton 


load. 
B volts at Efficiency Amps. at 
Lona. Mogi Amps Vanos ties vatn. per oone | saida 
| i OMEN a 
pun NEN Auc ou D 
6tons | 153312 ' 33 195 ' 804 509 59 55 
4 tons 17:06 28 195 733 464 632 40 
3 tons 18 832 23 195 601,384 64 40 
2 tons | 2225 | 19 195 496 302 61 38 
No load 39 2 102. 195 266 — 0 38 


| | | | | 


Hoisting.— Guaranteed to lift 5 tons at 15 ft. per min. with 210 volts 
at crane. | 

Longitudinal Traverse. Average = 162 ft. per min. with 25 amps. 
and 195 volts at motor. Starting current 50 to 60 amps. 
Guarantee 150 ft. per min. with 210 volts. Average speed 
light, 208 ft. per min., with 20 amps. at 210 volts. Starting 
current 50—60 amps. 

Cross Traverse.—Average = 78 ft. per min., with 8°8 amps. and 195 
volts at motor. Starting current 14 to 17 amps. (/warantec 
69 ft. per min., with 210 volts. Average speed light, 90 ft. 
per min. with 6 amps. at 205 volts. Starting current 


17 amps. 
p. 892. The tests on one crane only are given, because 


the two sets are practically identical. 

As we have previously explained in our pages, Messrs. 
Adamson & Co. have special facilities for testing their cranes 
under ordinary working conditions before delivery, thus 
enabling them to ensure that satisfactory results shall be 
obtained when tests are carried out again by their customers 
after delivery. 


CONTRACTS OPEN, 


(Continued from page 888.) 


Maidenhead.—December 13th. Steam piping, trans- 
formers, motor-generators, battery, switchboard, arc lamps, cable 
work, and crane for electric lighting works. See Official Notices 
November 22nd. 


Manchester. — December 4th. 12 water-tube boilers and 
superheaters, economisers, and feed pumps for the electricity depart- 
ment. See Official Notices November 15th. 


Middleton.—December 2nd. The lighting of the 
electricity works. Particulars from Messrs. Lacey, Clirehugh and 
Sillar, 78, King Street, Manchester. 


North-Eastern Railway.—December 9th. Tenders for 
telegraph stores for six months (1) Telegraph apparatus; (2) Tele- 
graph wire and line stores. Forms of tender, &c., from Mr. Graves, 
Telegraph Department, York. 


Nantwich.—January 6th. Water-tube and Lancashire 
boilers, c.c. steam dynamos, pumps and piping, switchboard, mains, 
posts, battery, meters, crane and dust destructor for the U.D.C. 
See Official Notices“ November 22nd. 


Oban. — December 18th. Three 60-Kw. steam dynamos, 
two water- tube boilers, economiser, &c., for electric lighting. See 
“ Official Notices " to-day. . 


Pontypridd.— December 14th. Water-tube boilers, 
stokers, economisers, steam engines, dynamos, balancer, switchboard, 
workshop, crane and arc lamps, for electric power station. See 
“ Official Notices" November 22nd. 


Southampton.—December 14th. Electrical equipment 
of printing and other machines in the Ordnance Survey Office, 
Southampton. See '' Official Notices " November 22nd. 


Spain. — December Ist. Tenders to the Spanish 
Ministry of Posts and Telegraphs in Madrid for the supply of 
11 tons of galvanised iron wire 4 mm. in diameter. Particulars 
from, and tenders to, La Direccion General de Correos y Telegrafos, 
Madrid. 


Spain.—December 9th. The Municipality of Plencia 
(Biscay), Spain, will on this date consider tenders for the electric 
lighting of the town from 1902 till 1908. Particulars from the 
Secretary. 


— o a a 


CLOSED. 


Amsterdam, — The town authorities received the 
following offers for the overhead wires and certain other work for 
the new tramway system :—Allgemeine Electricitits Gesellschaft, 
Berlin, 52,299 90 florins ; Union Gesellschaft, Berlin, 48,330 florins ; 
Helios Gesellschaft, Ehrefeldt, Cologne, 49,495°45 florins ; Siemens 
and Halske, Berlin, 47,60) florins, and the Electricitäts Gesell- 
Schaft, of Neurenberg, 41,99::13 florins. No offer was made on 
behalf of either a Dutch, Belgian or British firm, all quotations 
being from German houses. 


* 


Battersea.— The Borough Council is obtaining quan- 
tities of cables, troughing, joint and other boxes, from Messrs. 
Callender's Cable Company, at £3,000. 


Glasgow. — We understand that owing to the satisfactory 
working of the multiple telephone switchboard, which they made 
for the Glasgow Corporation, the Telegraph Manufacturing Com- 
pany have received a large extension order. 


IIford.— We learn that Messrs. Dick, Kerr & Co., Ltd., 
have secured the contract fur &550-kw. Willans-English Electric 
Steam generator for the Council's tramways supply. 


Mansfield.— The T. C. has contracted with Messrs. 
Heenan & Froude for refuse destructor plant. Messrs. J. H. 
Williamson & Co. are to erect the buildings for the lighting and 
destructor works. 


Wolverhampton.—In regard to our notice under this 
heading last week with reference to the tramway contracts under | 
the B.E.T. Co., we learn that part of this contract, viz., that part 
running from the Town Hall, Bilston, through Bilston town, is to 
be carried out by Mr. George Law, of Kidderminster. He is also 
carrying out the one from the Fighting Cocks to Bilston for the 
same company, and has further secured two contracts in Stour- 
bridge, viz., one commencing in High Street, Stourbridge, aud 
terminating in the Urban District of Lye and Wollescote, and the 
other commencing from the existing tramways in High Street, 
Stourbridge, and terminating by a junction with the existing 
Kinver light railway in Bridgnorth Road. We are informed that 
the amount of Mr. Hollzway's tender is not £70,000 or £80,000, but 
nearer £40,000. 


Woolwich. — The M.B.C., in connection with their 
assisted wiring scheme, have accepted the following tenders :— 


Price per point (including mains, main switch, 
distributing board, fuses, casing, leads, switches, 
lamps, lampholders, ceiling roses and shades. 


5 


Contractor. FCC WEN 

Single Ji | j . ;Counter- 

He | Trot endet. oig 

pendant. | P | P : fitting. 

|£ s a. 4 s. d. rer £ s. d. 

Norman Engineering 0 15 6| 019 0 Plain 1 1 OPlain 0 17 6 
Company. 1 0 O Spider 1 8 6 Spider 

Nunn, Watts & Co. | 015 0 0 19 6 | 186 17 0 
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FORTHCOMING EVENTS. 


Saturday, November 30th.—At 10.30 a.m. Institution of Elec- 
trical Engineers (Students’ section). Visit to the 
generating station of the City and South London 
Railway. 

Monday, December 2nd.—-At 7.30 p.m. Society of Engineers. 
Meeting at the Royal United Service Institution, 
Whitehall. 

Tuesday, December 3rd.— At 8 p.m. Institution of Civil Engineers. 
Ordinary Meeting. Paper to be further discussed :— 
“Train Resistance," by John A. F. Aspinall, M. I. C. E. 

Note.—' The next paper for consideration will be Motive 
Power from Blast Furnace Gases," by Bryan Donkin, 
M.LC.E. 

Wednesday, December 4th.—At 7.30 p.m. Institution of Electrical 
Engineers (Students' section) Paper on Some 
Electrical Testing Experiences," by Mr. H. D. Symons. 

Thursday, December 5th._—Rontgen Society. Meeting. 

At 8 p.m. Chemical Society. Ordinary meeting. 

Friday, December 6tb.—At 8 p.m. Institution of Junior Engi- 
neers. Meeting at the Westminster Palace Hotel. 
Paper on “Street Railway Construction for Electric 
Traction," by Mr. F. S. Pilling. 

Saturday, December 7tb.— City of London College Science Society 
to visit the works of the Baker Street and Waterloo 
Railway. 

Atllam. Institution of Electrical Engineers (Students’ 
section) Visit to the Fulham Electricity Supply 
Works. 

Tuesday, December 10th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting in the rooms 
of the Institution of Engineers and Shipbuilders, 
207, Bath Street. 


NOTES. 


More Electrical Volunteers for South Africa.— The 
following are fuller details of the latest arrangements regarding the 
sending out of another detachment of Electrical Engineers 
Volunteers to South Africa :— 


Elvetrical Engincers, R. E. V., 
Ltegency Street, London, S. W. 
November 22nd, 1901. 

The Electrical Engineers Volunteers have already sent out three 
detachments to South Africa, and have carried out work of very 
great varicty and importance. This work included lighting bridges 
during repair, lighting camps and hospitals, steam traction, bridge 
repairing, field telegraph and telephone work, and field and 
garrison search light work. The third detachment (of 100 men) is 
now in South Africa, and a fourth (of 50 men) has just been 
enlisted in compliance with the direct request of the Commander-in- 
Chief of the forces in South Africa. A fifth detachment of about 
1(0 men is now called for, ard those wishing to join must send in 
their names not later than December dth, as favourable consideration 
cannot be accorded to late applications. 

Men joining must be skilful tradesmen ; mechanical or electrical 
engineers, including fitters, blacksmiths, engine drivers, carpenters, 
joiners, wiremen and kindred trades, such asinstrument makers and 
repairers. Telegraph and telephone hands are also wanted. 

Unmarried men are preferred. 

Applicants must be between the ages of 20 and 40, must be of 
good physique, at least 5 ft. 3 in. in height, and with a minimum 
chest measurement of 3? in. for this height. 

The conditions of enlistment and pay are asfollows :— 

Enlistment for the remainder of the war, but should the war 
terminate within one year, men have the option of completing one 
year's service or taking their discharge at once. 

Pay varies according to rank, and engineer pay according to skill. 

Day :—Rapper, 18. 44d. ; corporal, 28. 9d. ; sergeant, 3s. 6d. a day. 
Engireer pay in addition to above. Fair tradesmen, 8d. ; skilled, 1e. ; 
superior, 1s. 4d.; very superior, 1s. Sd. a day for days employed. 

The following gratuities are payable on discharge :— Volunteer 
gratuity, £5; War Office gratuity, £5. 

The third-class railway fare of applicants is paid provided they 
obtain the written consent of tne Commanding Officer of this Corps 
to present themselves for approval They mu:t send sufficient 
particular» both as to physique and trade qualifications to enable the 
officer commanding to form an opinion as to whether they are 
eligible for service in South Africa. 


Applications should be addressed to the Officer. Commanding, — 
Electrical Engineers, R. E. V., 
Regency Street, London, S. W. 


City of London College Science Society.— In conse- 
quence of the sudden illness of Mr. E. R. Calthrop, bis paper which 
was to have been read on Wednesday evening on "Narrow Gauge 
Light Railways of Heavy Traffic Capacity” was postponed till 
further notice, but in his place Prof. Boulger read a paper on Tin: 
A Chapter in the Early History of Metallurgy." i 
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The Factory Acts. — The case of Crabtree v. Fern 
Spinning Company, which came before the Divisional Court on 
November 21st, is of considerable importance to the owners and 


‘occupiers of factories. By Sec. 9 (2) of the Factory and Workshop 


Act, 1895, it is provided that a person employed in a factory shall 
not be allowed to be in the space between the fixed and the 
traversing portions of a self-acting machine unless the machine is 
stopped with the traversing portion on the outward run. By Sub- 
sec. (3) it is provided (inter alia) that any person allowed to be in 
the space aforesaid in contravention of this section shall be deemed 
to be employed contrary to the provisions of the Factory Act, 1878. 
The penalty there provided is & fine not exceeding £10. In the 
case under notice, a boy employed by a spinning company entered 
a spinning machine while the traversing part was motionless but on 
the outward run. The man in charge, thinking that the boy was 
clear of the moving part, started the machine. The boy was caught 
by the machine on its inward run and sustained serious injuries. In 
these circumstances the spinning company were prosecuted by a 
factory inspector, who alleged that the machine had been stopped 
in such a position that when re-started the boy had no opportunity 
of escaping the moving part. The magistrates dismissed the com- 
plaint. The factory inspector appealed to the Divisional Court, 
when it argued that although the respondents had not committed 
an offence by allowing the boy to enter the machine when at rest, 
as soon as it commenced working he was unlawfully employed 
there, and that the magistrates ought to have convicted. The 
Divisional Court upheld their decision. The Lord Chief Justice 
said: “Although these Factory Acts ought to be construed strictly 
in the interests of the safety of life and limb, I think in this 
particular case the boy was not, either by the respondents or any 
one for whom they were responsible, allowed to be within this 
space." It seems to have been assumed that if the employer, or 
some responsible workman, had ordered or expressly allowed the 
boy to enter the machine, the penalty would bave been incurred. 
The importance of the case lies in the fact that it gives a judicial 
interpretation to the words “shall not allow,” which are so 
often used in the Factory Acts. It now appears that if in the 
absence of his employer or the foreman who has control over the 
machine, a child of his own free will enters the machine, the 
employer cannot be said to have “allowed” him to do so. As 
an instance of the importance of this case we would refer to the 
Factory Act, 1878, Sec. 9, which provides that “a child shall not 
be allowed to clean any part of the machinery in a factory while 
the same is in motion." If a child proceeds to clean a part of the 
machinery while it is at rest, and it is then suddenly started, with- 
out negligence on the part of the employer or any one in authority 
under him, it seems that no penalty would be incurred. The 
principle thus Jaid down may in our view be called in aid of 
the proposition that the word “ allowed " as used in the Act means 
“authorised.” It should be observed that the problem under 
discussion in this case arose under the older Factory Acts, which 
have frequently been considered in Courts of Justice during the 
past year. ‘The new Factory Act of 1901, which comes into force 
on January 1st, contains almost the same words, and will therefore 
be subject to the same difficulties of interpretation which are 
giving rise to numerous cases under the older Acts. Time alone 
will show whether “ codification,’ the avowed object of the new 
statute, means “ simplification” of the law relating to factories and 
workshops. 


Personal.—On Saturday, 16th inst., at the Royal Hotel, 
Barrow-in-Furness, Mr. H. R. C. Partridge (late manager of the 
Electrical Department at Messrs, Vickers, Sons & Maxim, Ltd., 
Naval Construction Works, Barrow), was presented with a beautiful 
gold English keyless watch by the officials and employés of the 
electrical and other departments of the works. The meeting was 
presided over by Mr. C. H. Robertson, and among those present was 
Er. Long (Mr. Partridge's successor), and Mr. Padwick, head fore- 
man of the Electrical Department. There were also present a 
fairly good representation of head foremen of other department, 
and some 70 or 80 of the employés in the Electrical Department. 
In the courte of the speeches it was said that during the three 
years Mr. Partridge had been with them great and rapid strides had 
been made under his management in the lighting of the yard and 
various departments, and in putting down motive power, which had 
now nearly superseded steam in all but one or two instances. Mr. 
Partridge is to occupy a similar position with the same firm at their 
Sheffield yard. The toast ‘Success to Messrs. Vickers, Sons and 
Maxim, Limited,” was then proposed by Mr. Maidment (of Mesers. 
Clarke, Chapman & Co., Newcastle), in a few appropriate words, and 
Mr. Buchanan acknowledged. 

Mr. C. H. Egan (Messrs. Egan & Tatlow), of Dublin, was 
presented with a handsome solid silver plate on the 19th inst. by 
his brethren in the electrical and engineering professions, on the 
occasion of his recent marriage. 


Mr. L. Alwyn has recently retired from business as an electrical 


contractor, and has started in practice as a consulting electrical and 


mechanical engineer at 75 and 76, Terminus Chambers, Holborn 
Viaduct, E.C. 


Glasgow Technical College.—Mr. W. R. Copland, 
M. Inst. C. E., the chairman, recently intimated that, including Mr. 
Carnegie's gift of £25,000, he had further anonymous gifts of 
£25,000 and £10,000, names of donors of which he could not divulge 
at present. The total rebuilding fund now stands at £169,600. 


Society of Model Engineers.—The third annual con- 
versazione of this Society is to be held at the Memorial Hall, 


Pan iagdon Street, E.C., to-morrow, Saturday evening, from 
—11l pm. | 
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Leeds Tramways.—With the vast increase of electric 
tram traction in Leeds the Crown Point generating station in that 
city is being rapidly enlarged to meet the augmented demand for 
power. There are three engines provided, two of which are kept 
working, and the third is held in readiness as a stand-by. Suffi- 
cient current is generated by them to provide power for between 
150 and 200 cars. In a week or two, however, there will be com- 
pleted a fourth engine of 1, 450 1. H.P., and at the beginning of next 
year it is anticipated that still another will be ready. No fewer 
than 300 cars will then be provided with the necessary power by 
these engines. The generating station has six boilers in actual use, 
and four not yet in use. 


Car for City Service.—Mr. Chamberlain, of the 
Brooklyn Rapid Transit Company, recommends a car of the 
following dimensions :— 


Length over all- T as 955 . . 37 ft. fin. 
Length over corner posts. ids .. 28ft. O in. 
Platform is hs ied . 4ft. 68 in. 
Width over all at drip sill ... ska 8ft. z in. 
Width over al? at sills 825 - .. 7 ft. O in. 


Width over all at steps sik aas .. 7ft. 4 in. 
Height from rail to top of trolley board ... 11 ft. 43 in. 
Height from sill to top of trolley board 8 ft. 118 in. 
Wheel base ni bs , 18 ft. 114 in. 
Twenty side window openings 30? in. x 384 in. 
Floor clearance, inside ; .. 27 ft. 32 in. in length 
Floor clearance, inside " 6 ft. 7 in. in width 
Clear width inside at window sills... 7 ft. 1 in. 


The appearance of this car with its ten small windows at each side 
of a 28 ft. body is distinctly inferior to later English cars, but this 
American car is of the combination type, intended to have the 
windows removed in summer time, so that a car may be changed to 


.elosed or open in 40 minutes, The seats of these cars are a 


novel feature, being of revolving type of cane or bent wood. "They 
are so arranged as either to form a single row of seats along each 
side of the car, or they will swing out in pairs slightly at an angle 
with the normal to the car centre line, so that a central aisle of 
22 in. is left. With these seats no passenger can give trouble by 
occupying more than one seat except with discomfort to himself. 
Some adverse criticism was directed against the car, especially in 
regard to the seats, the rear sitter being so placed as to have the 
more forward sitter too convenient for his encircling arm. Car 
morals do not seem to be elevated on some lines; but this seat 
arrangement certainly has its good points. Combined summer and 
winter cars do seem to be required in the American extremes of 
climate as a matter of necessity. Open cars are desirable in our 


boiler inspection is properly condemned by Mr W. E. Snyder 
In a paper read to a Pennsylvania Society. It appears 
that even a boiler inspector may be appointed for political 
reasons only. We do not find that our own Board of Trade 
is rendered inefficient through any such bad practice as 
prevails in American police circles, but we are quite of opinion that 
the inspection of Jand boilers is no proper duty for the Board of 
Trade, and that any such interference of an official body would be 
most serious. Officialdom is invariably inclined to become lazy and 
overbearing, and official inspectors would undoubtedly become very 
arbitrary in shutting down boilers for trivial defects, and thereby 
cause serious loss, inconvenience, and injury to traders. The 
remarkably low average of accidents to English land boilers, as 
compared with other countries where more official inspection pre- 
vails, is an undoubted sign that established English methods have 
proved good and satisfactory. The English records are creditable 
to the boiler inspection and insurance companies, and form a com- 
plete answer to busybodies who would bring in official meddling. 
Nor can we more approve of the call for literary examinations of 
stokers. Mere literary attainments are no indication of working 
ability. A knowledge of the natural sciences is of very little aid 
to a man in his regular attendance upon a steam boiler, and will 
not even help him to fire well or prevent smoke. All these 
things come by experience, and we might point out that a know- 
ledge of chemistry and physics did not for many long years teach 
even educated engineera that the best course to pursue with a red 
hot boiler was to cool it as quickly as possible. They all held the 
idea that quenching the hot plates would produce an explosive 
pressure in direct negation of the plain facts as to temperature and 
specific heat. The experiments on red-hot plates made by the 
Manchester Steam Users' Association a few years ago, quite exploded 
the idea of danger, and pointed to the probability that the best 
position for feed inlet is above the points liable ever to become 
overheated. We would not condemn study by the humblest work- 
man, as it would certainly add interest to his work, but we are sure 
that some of the examinations called for by examination faddists 
would cost the services of many of the best men affected. The 
craze for examinations will become a disease. l 


Foolish Striking.—There has now been in progress at 
the works of Messrs. Hy. Berry & Co., Limited, Leeds, a strike 
which has neither reason nor argument to support it. Four years 
ago the two-break day was introduced into these works. It suited 
the men and has worked well. It may be remembered that in 1897 
Mr. John Burns called on the employers to adopt American 
methods. Now, American methods include piece work, a week of 
60 hours, one man to as many machines as he can attend, and the 
two-break day. Mr. Burns at the time he made his demand was 


Can FOR City SERVICE. 


own climate, but it is rarely so hot here that-an electric car is un- 
comfortably heated by the sun, or that it cannot be cooled by the 
open front doors. | 


Glasgow Exhibiiion.—The balance sheet at October 
318t, showed a balance in hand of £100,451. Among the;various 
items of. 5 appear the following: Administration 
expenses, £42,295 ; coal and lighting, 47,892; illuminations and 
2 £2,890; main buildings and laying out of grounds, 


. Official Boiler Inspection.—In New York boilers are 
Inspected by the police. The mixing of politics with steam 


helping a strike movement that was dead against the first three of 
the above items, and his attitude in speaking in favour of the 
methods against which he was helping the A. S. E. to fight was very 
incomprehensible, but not more so than is the attitude of these 
Leeds strikers. Whatever may be said against the two-break day 
with the longer hours in America does not apply to the system in 
this country. It is worked in many English shops, and can be 
easily managed outside London, where the difficulty of morning 
trains and overcrowding not only makes the system impracticablc, but 
is also driving out the engine shops from London to the country, 
where better hours can be kept. At the Leeds shóp the hours 
are 7.15 to 12 for the morning shift, then from 1.0 to closing time. 
There has been no complaint from the men. Four months ago 
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the men's union wrote and demanded a change. The matter was 
referred to the local committee of the Employers' Federation and 
Union Executive, again referred by them to the London headquarters 
of each body, and by these sent back to Leeds as a purely local 
dispute. Upon that, with no further parley, the local union 
declared a strike, which has been accompanied by picketing and 
intimidation. It is said tbat large numoers of the men really 
interested prefer the existing two-break day, but are afraid to defy 
their local society. If not arising from the action of some local 
busy body, for whose idle hands his master has found mischief still to 
do, we fear that this paltry and entirely useless and needless strike 
is in the way of a feeler. It is so entirely capricious, if not at bottom 
of serious intent, that the Employers’ Federation ought, in our 
opinion, to intervene, and is not justified in calling this a purely 
local dispute. In a country town like Leeds, where men can get to 
their work as late as they like, it passes all comprehension tbat they 
should want to turn out, so to speak, in the middle of the night. 


Electrical Safety Applianees,—On 12th inst., before 
the Students’ Engineering Society, University College, Liverpool, 
Prof. Hele-Shaw in the chair, a paper was read by Mr. P. II. Powell, 
B. Sc., on Electrical Safety Appliances.” Mr. Powell first alluded 
to the necessity of providing means to prevent live conductora 
charged at high voltages commonly in use at the present day, 
coming in coutact with people, and went on to describe one of the 
first systems in use, viz, that of protecting the trolley wire on 
tramway circuits by fastening long pieces of cane over it. The 
system has many objections, most of which, as well as its general 
application, being generally well known. Another method was to 
use guard wires placed above the conductor, in the same plane, and 
about 18 in. apart. These wires are sometimes, though not 
always, insulated. Mr. Powell said he did not see much use in 
insulating them, as if a broken telepbone wire came in contact with 
the conductor as well as the guard wires, it were better that the 
guard wires should be well earthed, when a short circuit would 
result, causing the fuses in the section boxes to blow. He also 
described (1) Canter's device of having the guard wires laid trans- 
versely under the wire to be protected, and lead weights attached 
to the telephone wires, causing them to come in contact with the 
guard wires if broken; (2) Quiris's system of having a pilot wire lead 
from the far end of the section supplied to the switch pillar and 
connected to the shunt coil on the switch, so that in the event of a 
stoppage of the current through the coil, the latter allows the core 
to fall, knocking up a catch aud releasing the switch lever, which is 
forced out by a spring, and thus cuts off the trolley wire from the 
feeder; (3) the Ulbricht earthing method which depends on the 
principle of a momentary connection between the trolley wire and 
the carth, establishing a direct communication between the same, 
this connection remaining until the apparatus is re-set; (4) Bostock 
and Cheetham's plan, of service only in the case of the trolley wire 
breaking, and of which Mr. Powell gave the inventor's description ; 
(5) C. J. Mescurier's device providing against accidents due cither to 
the overhead conductor breaking or telephone wires falling across 
it. A description of several brakes was then given, including the 
“slipper,” air, and electric types, an advantage of the last named 
being that the frequency of stoppage dues not matter, as it is the 
current from the motors driven from the cars itself which furnishes 
the brake. The “Eddy current and friction” type of brake, in 
which there are three different actions at one and the same time, 
tending to stop the car, and the Westinghouse brake, which is also 
of triple action, combining track brake, wheel rim brake, and axle 
brake. 


Institution of Electrical Engineers (Glasgow 
Section).—This section held its opening meeting for the session 
at the Institute of Engineers and Shipbuilders, 207, Bath Street, 
Glasgow, on Tuesday, 19th inst., Prof. Magnus Maclean, president- 
elect in the chair. The minutes of the last meeting having been 
read and approved, the chairman referred to the quality and 
interest of the papers, several having been published in the 
Proccedings of the parent institution, and the section had had the 
satisfaction of being the first and, up to the present, the only local 
section to secure an Institution premium for a paper read at a 
local meeting, the Institution having awarded to Mr. Michael 
B. Field a premium for his paper on A Method of Compensating 
Voltmeters for the Voltage Drop in Long Feeders," which was read 
at the meeting on February 13th last. He therefore had much 
pleasure in presenting Mr. Field with a planimeter and a bound 
set of the back numbers of the Institution Proceedings. 

Proceeding with his address, Prof. Maclean said: I desire to 
take this, the first opportunity, of thanking you for the honour you 
bave done me in electing me your chairman for this current session. 

Since we met in May last we have bad meetings of a very large 
number of scientific societies in Glasgow. At these meetings a 
considerable number of electrical papers were read. Indeed, at 
the Electrical Section of the Engineering Congress so many papers 
were prepared at the request of the Council of the Iustitution that 
there was no time given to some of the authors to even adequately 
summarise them to the meeting, and none at all for discussing 
some of them. So much electrical information has been thus 
given to us during the last summer and autumn, that you might 
reasonably expect us to spend this session in digesting it, and not 
aim at getting more papers read to us. But no; the Committee of 
this localsection of the Institution have had offers of papers as 
usual, and you will have noticed from the circular the secretary 
issued to you recently that we have had already promises of 
sufficient papers for this session. 

Again, we had a successful International Exhibition in our midst. 
A paper describing and discussing the developments and improve- 


ments that have taken place in electrical engineering apparatus 
during the last 13 years, as illustrated by the electrical exhibits in 
the 1901 Exhibition and those in the 1858 show, would be most in- 
structive. 

In connection with the application of electricity to electric light- 
ing, I should mention the Nernst lamp which was shown in actual 
Operation in Scotland for the first time last September, when Lord 
Kelvin switched some of them on at the staud of the Electrical 
Company at the Exhibition. Through the kindness of Mr. Buhler 
samples of the Nernst lamp are on the table for your inspection. 
I expect a great future for lamps constructed on the Nernst 
principle. 

At the last meeting in May, Mr. Walter Jamieson showed those 
present some experiments on high frequency oscillations by ap- 
parates mostly of his own devising and all of his own construction. 
A desire was expressed that an opportunity should be given to him 
to repeat some of these experiments and show some others, the appa- 
ratus for which he had no time to prepare on the previous occasion. 
He is present this evening to experimentally illustrate some of the 
more elementary facts and results of observation and experiment in 
the subject of electric oscillations. r 

The tirst reference we have to the discharge of a condenser being 
oscillatory, is in a remark by Prof. Joseph Henry in 1842, and the 
second reference is an essay by Von Helmholtz in 1847. The out- 
standing important date is, however, in 1853, when Lord Kelvin 
showed that the discharge would be oscillatory or continuous, 


; às 4L : i 
according as n? is less or greater than where R is the resistance, 
K 


L the inductance, and k the capacity of the circuit, and all the 
factors expressed in consistent units. Thus when BR’ is greater than 
ae the discharge is unidirectional, and when “ is less than 


K 
the discharge is oscillatory. (Illustrative curves were drawn on the 
blackboard. ) 

Expressions for the capacity and inductance of simple circuits 
were then given by Dr. Maclean, and also illustrative examples of 
how to calculate the frequency aud wave lengths of commonly 
used oscillators. With the oscillators on the table and used by 
Mr. Jamieson in his experiments, wave lengths from a few miles 
long to a few inches were produced, giving frequencies from a few 
hundreds to thousands of millions. 

Mr. Jamieson’s experiments, carried out with a great variety of 
specially constructed apparatus, were followed with great interest 
and attention, as were also his explanations of the phenomena 
which he produced. A hearty vote of thanks, proposed by Dr. 
Maclean, was passed in favour of Mr. Jamieson. 

Mr. H. A. Mavor, member, begged formally to move a vote of 
thanks to Dr. Maclean, which evoked a hearty response. 


A New Calcium Carbide Syndicate.—In spite of the 
collapse of the syndicate of Central European carbide manu- 
facturers which was founded a year or so ago, a new attempt to 
form a combination or “ring” on more inclusive and international 
lines has recently been made. This second combine is to be 
managed as a limited company, with its headquarters at Nürnberg; 
but at the moment of writing it seems doubtful whether all the 
necessary arrangements have actually been effected, a8 one or more 
important members of the trade are reported to be standing aloof, 
at least for the time. Nevertheless, the syndicate has already felt 
itself strong enough to announce as a first atep that it intends to 
increase the price of calcium carbide in Germany, &e., and it bas 
fixed that price at 290 marks per 1,000 kilos c.i.f., Hamburg, 
Stettin, and Antwerp, which is roughly equal to £14— £15 per 
English ton. In view of the fact that carbide could be bought 
lately in Germany at 22 marks per 100 kilos, the threatened in- 
crease appears rather a serious matter, and too sudden a stroke to 
deliver all at once; since it is estimated that the above wholesale 


price corresponds with a dealer's figure of 33—35 marks per 100 


kilos (say, 168. 6d. to 17s. 6d. per cwt.) in favourably situated parts 
of the country. If this price can be established and maintained by 
the syndicate, it will prove a heavy blow to the German acetylene 
industry ; for at present prices, owing to the cost of paraffin, coal, 
and, therefore, coal-gas aud electricity, being frequently higher 
than in small English towns, acetylene was able to compete on 
easy terms with ite several competitors; and the business would 
seem to have been pushed for some months on the assumption that 
those carbide prices were fairly permanent. Already there are 
threats of a counter-combination on the part of the acetylene users. 
In America, it may be interesting to remember, the price of carbide 
delivered f.o.b. cars at most large towns is $70 per ton, or nearly 
the same as the English price of £16 per long ton. 


Manchester Electrical Contraets, — We understand 
that the tender of the Electrical Company, Limited, to ithe Man- 
chester Corporation for two 6,000-.P. engines and three-phase 
generators, as well as for the motor-generators, has been recom- 


mended for acceptance. We believe that the price submitted was 
£113,000. 


Accident on the Central London.—A_ stockbroker 
accidently fell in front of a train at Marble Arch Station on the 
morning of the 25th inst. and was instantaneously killed. The 
train came to a standstill and the lights were put out. 


It's an ill wind," &c.—An Aberdeen cab proprietor 
has failed, and at his examination he said that the competition of 
electric cars and motor cars had killed his business completely. 
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London Electrical Contractors’ Assoeiation.— An 
enthusiatic meeting of this association was held on Wednesday, 
27th inst., at Anderton's Hotel, Mr. W. R. Woodward in the chair. 
In welcoming those present, the president dwelt on the substantial 
progress made in London, and the large accession of membership, 
referring in sympathetic terms to the retirement of Mr. S. Frost 
from the secretaryship. Mr. W. R. Rawlings followed with an 
exposition of the aims and objects of the association, drawing atten- 
tion to their endeavours to improve the workman by granting cer- 
tificates of efficiency and raising the status of the electrical 
contractor. A general discussion of this latter point followed. The 
question of : trade discounts was dealt with exhaustively by Mr. C. 
Troup, who impressed the importance of a satisfactory settlement 
of this point, and though but a subsidiary object of the asso- 
ciation it was important, inasmuch as the question was one 
daily brought home to the electrical contractor. The speaker 
hinted at the possibility of establishing a supply house under the 
co-operative system should such a course be rendered necessary. 
The present injustice of municipal competition, and the impending 


prospect of farther developments to the detriment of the con-. 


tractor, was pointed out by Mr. W. Gillard, the speaker instancing 
the case of a Borough Council, who under-quoted to such an extent, 
that a large firm of ratepayers had to abandon their contracting 


. business; the prospects of Borough Councils and other municipal 


bodies using public money to deprive their ratepayers of tbeir 
livelihood, enforces the necessity of united action to’check this 


growing evil. The Committee was strengthened by two additional 


members. 


Business Announcements,—The Electric and Ordnance 
Accessories Company, Limited, have now taken over the business 
formerly carried on by the British Electric Works Co., Limited, 
and in the course of a few weeks they expect to be on the market 
for the purpose of supplying electrical material as hitherto. We 
are informed that at present they are hard at work re-organising 
and putting into working order the telephone, switch, dynamo, 
motor and electrical accessories departments, so that prompt atten- 
tion to all orders entrusted to the new company may be assured. 

Mr. A. H. Hunt informs us that his warehouse and office at 59, 
Gresham Street, E.C, were entirely burnt out on the night of 
Monday last. Mr. Hunt will be installed in temporary quarters in 
a day or so, pending the rebuilding of his old premises; mean- 
while his postal address is as hitherto, and all orders will receive 
his prompt attention. 


Appointments Vacant.—A junior assistant is wanted 
for Cheltenham generating station; an electrician to superintend 
electric lighting and motor plant, &c., at the Hereford County and 
City Asylum; electrical engineer for Rhyl electricity works at 
£150; junior assistant for Bury electricity works at £65 ; accountant 
gecretary for the Harrow Electric Light and Power Company at 
£150. 


Large Contract for Prepayment Meters. — We 
learn that the Schattner Electricity Meter Company, Limited, 
have this week secured a record contract for prepay- 
ment meters. We mentioned some weeks ago that Mr. 
J. Newton Stephens, the engineer and manager of the 
Liverpool branch of the ubiquitous National Electric Wiring 
Company, Limited, had secured the contract for the complete elec- 
tric lighting of Vickerstown, Barrow-in-Furness, where over 1,000 
houses are being erected, principally for the employés of Messrs. 
Vickers, Sons & Maxim, Limited. Not only are these houses to be 
fitted with electric light, but they are all to have Long-Schattner 
prepayment meters (6d. in the slot). 


Bankside Plant for Sale.—The City of London 
Company is open to sell eight vertical compound engines (300 to 
100 f. p.); ironclad alternators (170 and 70 kw.) ; arc lighters, crane, 
fittings, meters, &c. See our advertisement pages for details. 


Native Calcium Carbide.—It has been announced in a 
Russian paper that a mine or deposit of calcium carbide has been 
discovered on the right bank of the river Waga, 20 versts from the 
town of Schenkensk, in the province of Archangel. This valuable 
Piece of intelligence is surely equal to any of the efforts of our half- 
penny press. 


The Eagle Screaming in the Lion's Den.— In his 
speech to the shareholders of the British Westinghouse Company, 
Mr. Geo. Westinghouse remarked that he found his name here best 
known in connection with the Westinghouse brake. In some 
respects the application of the brake to the speaker’s remarks 
would not have been out of place. He found that the recent open- 
Ing of the Central tube had awakened us to the advantages of 
electric traction as carried out in America. Apparently there was 
no shareholder to remind his chairman that the tube system was 
Dot known in America, that it was designed by an English “ Great- 
head," electrically equipped by British makers, and had been in 
operation under Londoners’ very noses for the past 10 years! 


New York Subway Line.—During their recent visit to 
the Continent the officials of the New York Rapid Transit line paid 
a visit to the steam turbine amd electric works of Messrs. Brown, 
Boveri & Co., in order to ascertain what progress had been made 
in the development of steam turbines as applied to electrical 
machinery. ; 


Lectures.—On 25th inst. Mr. J. Wilson, of Loughborough, 
lectured to the members of the Yorkshire College Engineering 
Society on the Development and Utilisation of Electric Power 
for Traction.” 

Before the Edinburgh Association of Science and Arts, on 18th 
inst, Mr. E. d. Craven, editor of the Scottish Electrician, lectured 
on “ Electricity : Past, Present and Future.” 

Sir William Roberts-Austen will deliver the tenth “James 
Forrest " lecture at the Institution of Civil Engineers on April 17tb, 
the subject being Metallurgy in Relation to Engineering.” 

It is announced that Mr. G. M. Freeman, K. C., will read a paper 
on “The Problem of the Tubes,” at a meeting of the Auctioneers' 
Institute, to be held at the Medical Examination Hall, Victoria 
Embankment, on Wednesday, December 4th, at 7.45 p.m. 

At a meeting of the Manchester Association of Engineers held 
on Saturday, Mr. T. T. Heaton (London) read a paper on '' Electric 
Welding." 


THE CENTRAL STATION ENGINEER. 


Ow 20th iust, in the office of the Aberdeen Electricity Works, 
Cotton Street, Mr. Pir. R. Monro was made the recipient 
of a set of four valuable technical books on electricity and 
allied subjects on the occasion of his leaving to fill a vacancy 
on the staff of the County of Durham Electric Supply Company at 
Gateshead. Mr. Bell complimented Mr. Monro on bis having been 
successful in securing this post, and regretted that be bad now to 
lose his services. Mr. Monro very feelingly replied. He took up 
his duties at Gateshead last week. 

Mr. J. E. Epacome, electrical engineer to the Kingston Corpora- 
tion, makes quite a hobby of his work as secretary of the local 
lifeboat fund committee, which this season has handed over £80 to 
the National Lifeboat Institution. 

At the New Brompton Electricity Works on Saturday evening 
last, Mr. A. C. J. ReyNoups, junior assistant engineer, was presented 
with a Gladstone bag on his leaving to take up an appointment 
under the Charing Cross and Strand Electric Supply Company 
The presentation was made on behalf of the subscribers by Mr. A. J. 
Ryan, A. I. E. E., chief assistant engineer. 

The two vacancies which, as stated last week, have bxen filled by 
Messrs. BRIGdS and MackEBsIE, are at the Bradford Corporation 
electricity works. 

Mr. A. J. L. PLUNKET, who has been power superintendent to the 
Kidderminster and District Electric Lighting aud Traction Com- 
pany, Limited, for some time, has been appointed engineer to the 
Merthyr aud District Electric Traction aud Lighting Company, 
Limited. 

The third annual supper of the employés of the Dundee elec- 
tricity station was held on 20th inst., Mr. W. H. TiTTENSOR pre- 
siding. 

Mr. Epwarp CALVERT, chief engineer at the Buxton electricity 
works, is taking up the appointment of chief electrical eugineer to 
the Finchley District Council, to prepare a scheme for supplying 
their district. Hereafter, Mr. Calvert should be addressed 
“ Electricity Department, Finchley District Council, Finchley, N.“ 


NEW COMPANIES REGISTERED. 


London United Tramways (1901), Limited  (17,844).— 
This company was registered on November 11th, with a capital of 41, 650, 000 in 
£10 shares (82,500 5 per cent. cumulative preference), to take over and carry on 
the business of the London United Tramways, Limited, to acquire as a going 
concern the undertakings, tramways and light railways authorised by the 
London United Tramways Acts, 1873 to 1901, and by the London United Tram- 
ways, Limited (Light Railway Extensions) Order, 1898, and the rights, powers 
and authorities thereunder as provided for, and contemplated by Section 45 of 
the London United Tramways Act, 1901, or as othe: wise authorised, and all or 
any other undertaking, property and assets of the said London United Tram- 
ways, Limited, to adopt an agreement with the said company, to acquire or con- 
struct, maintain and work any tramways, railways, or light railways, whether 
on, under or above the surface, and whether worked by electrical, steam, horse, 
or other power, and to carry on the business of tramway, railway and light 
railway proprietors, owners of stage coaches, Hackney carriages, cabs, omni- 
buses, vans and cars, keepers of livery and bait stables, ship and barge 
owners, carriers of passengers and goods by land and water, &c. The 
first subscribers (each with one share) are:—G. White, Clare Street 
House, Bristol, chairman of Bristol Tramways and Carriage Company, Limited, 
and Imperial Tramways Company, Limited; E. Everard, 28, Broad Street, 
Bristol, printer and publisher; H. C. Godfray, 49, Finsbury Square, F.C., 
director of Imperial Tramways Company, Limited: J. C. Robinson, F8, High 
Road, Chiswick, W., managing director and engineer of London United Tram- 
ways, Limited; S. White, Clare Street House, Bristol, managing director of 
Bristol Tramways, Limited; H. G. Doggett, 18, Clare Street, Bristol, solicitor; 
W. G. V. Smitn, Clare Street House, Bristol, tramway companies’ secretary. 
The number of directors is not to be less than two nor more than five; the 
first are G. White, E. Everard, H. C. Godfray, J. C. Robinson, 8. White ; 
qualification, £5,000; remuneration as fixed by the company. 


Telegraph Manufacturing Company (Colonial), Limited 
(71,854).—Thi« company was registered on November 12th, with a capital of 
42,000 in £1 shares, to carry on in any British colony, dependency or possession 
in South Africa or elsewhere, or in the United Kingdom or el-ewhere, the 
business of electrical, mechanical and general engineers, contractors, manu- 
facturers of and dealers in wires, cables and all kinds of electrical appliances 
materials and &pparatus; contractors for the construction, equipment and 
maintenance of tramways and railways with electric or other power, telephone 
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and telegraph proprietors, suppliers of electric light, heat and power, &o. The 
first subsoribers (with one share each) are:— J. Brotherton, The Cottage, 
Helsby, secretary; E. R. Pearson, Grange View, Victoria Road, Runcorn, clerk ; 
G. Seddon, 44, Lightfoot Street, Hoole, Chester, cashier; E. A. Ward, 50, York 
Street, Runcorn, clerk; W. Woods, 116, Faulkner Street, Hoole, Chester, 
clerk; C. F. Kniveton, 17, Cawley Street, Runcorn, clerk; and H. Knight, 
Hoddesdon Mount, Helsby, Cheshire, clerk. No initial public issue. The 
number of directors is not to be less than three nor more than five; the first 
are James Taylor, M. I. E. E. (chairman), Heathercliffe, Helsby, manufacturer; 
G. C. Taylor, Ravenscar, Helsby, manufacturer; F. Whiteley, Oakcliffe, Helsby, 
manufacturer; and J. 8. H. Banner, North John Street, Liverpool, chartered 
accountant. 


Broadhurst & Co., Limited (71,885 ). — This company was 
registered on November 15th, with a capital of £10,000 in £1 shares, to acquire 
and take over as & going concern the business of india-rubber manufacturers 
hitherto carried on by James Robinson and William D. Waddell as *' Broad- 
hurst & Co.," to adopt an agreement with the said vendors, and to carry on the 
business of manutacturers of india-rubber, india-rubber goods, waterproofs, 
leather goods and electric cables, government and general contractors and 
purveyors, Ke. The first subscribers (each with one share) are: -T. Chorlton, 
Oak House, Audenshaw, Lancashire, solicitor; A. Lawley, Oaklands, Alderley 
Edge, Cheshire, merchant; W. H. Fawsitt, 814, Oxford Road, Manchester, 
secretary; A. E. G. Chorlton, Waveney, Prestwich Park, Prestwich, Lancs., 
solicitor; C. Dreyfus, Claremont, Fallowfield, Manchester, chemical manufac- 
turer; T. C. Middleton, West Lea, Urmston Lane, Shetford, Lancs., chartered 
accountant; and Mies A. A. M. Chorlton, Oak House, Audenshaw, Lancs. No 
initial publie issue. The number of directors is not to be less than three nor 
more than seven; the first are Robert Hindle, Thomas C. Middleton, John B. 
Mekerrow, and one more to be appointed by the subscribers; remuneration as 
fixed by the company. Registered office, 82, Market Street, Manchester. 


Yorkshire (Woollen District) Electrice Tramways, Limited 


(71,916).—This company was registered on November 19th, with a capital of 
£300,000 in £5 shares, to carry on in the United Kingdom and elsewhere, the 
business of carriers of passengers and goods, electrical engineers, electricians, 
engineers, contractors, manufacturers of and dealers in railway, tramway, elec- 
tric, magnetic, galvanic and other apparatus, mechanical and chemical engi- 
neers, generators, accumualtors, transmitters, users and suppliers of light, heat, 
sound and power by electricity, galvanism, magnetism, compressed air, gas, 
steam or oil, or any of them or otherwise, patent owners, manufacturers of 
machinery and plant, tramway and railway contractors, workers of tramways 
and railways by electricity, steam, oil, gas, petroleum, horse or other power, 
car, carriage and vehicle builders, &c. The first subscribers (each with one 
shares) are:—Emile Garcke, Donington House, Norfolk Street, Strand, W. C., 
managing director of the British Electric Traction Company, Limited; Thomas 
Pilkington, Bart., Chevet Park, Waketield ; Charles H. Dade, Donington House, 
Norfolk Street, Strand, W.C., secretary of the British Electric Traction Com- 
pany, Limited; W. J. Greer, 58, South Eaton Place, S. W., director; Ernest H. 
Hopwood, 854, Hertford Street, Coventry, secretary; E. A. Paris, Cross Trees, 
Gomersal, near Leeds, director; A. L. Barber, 56, Clarendon Road, Notting 
Hil, W., secretary. No initial public issue. The number of directors is not to 
be less than 8 nor more than 7; the subscribers are to appoint the first; 
qualification, one share; remuneration, £50 each per annum aud 5 per cent. of 
the dividend paid on the ordinary shares, divisible. Registered office, Doning- 
ton House, Norfolk Street, Strand, W. C. 


Grant’s Drill and Trolley Company, Limited (71,933).— 
This company was registered on November 91st, with a capital of £7,000in £10 
shares, to adopt an agreement between R. G. Grant, P. C. Pope, and J. F. 
Simpson, of the one part,and this company of the other part, to acquire any 
patents relating to boring drills, or to holding or driving the same, or to the 
manufacture of electric tramway equipment, or to other improvements in con- 
nection with machinery, and generally to carry on the business of boring drill 
and electric tramway equipment manufacturers, iron founders, boring and 
sinking con'ractors, mechanical engineers, tool makers, boiler makers, metal 
workers, millwrights, machinists, iron and steel converters, wood workers, 
builders, paint manufacturers, painters, metallurgists, electrical and water 
supply engineers, hardwaremen, manfacturers of rolling stock, &c. The first 
subscribers ure: P. C. Pope, 56, Liverpool Road, Birkdale, electrical engineer, 
with ten shares; J. 8. Dyas, 38, Earl Street, Wigan, engineer, with one share; 
W. W. Seed, 36, Walmer Road, Birkdale, electrician, with five shares: R. G. 
Grant, Rhos-on-Sea, Colwyn Bav, electrical engineer, with ten shares; A. Grant, 
Rhos-on-Rea College, Colwyn Bay, principal, with one share; H. G. Hechle, 
J Jandrillo-yn-Rhas, Colwyn Bay, gentleman, with ten shares. No initial public 
issue. The first directors are R. G. Grant, H. G. Hechle, P. C. Pope, and J. F. 
Simpson ; qualification, £100; remuneration as fixed by the company. 


Benfleet Electric Light and Engineering Company, Limited 
(71,915).—This company was registered on November 22nd, with a capital of 
£5,000 in £5 shares, to adopt an agreement with D. Paisley and D. Varty, to 
fupply the parishes of South Bentleet, Thundersley, Cauvey Island, Hadleigh, 
Bowers Gifford, Pitsea, Vange, North Benfleet and Rayleigh, or any of them, 
with electricity or gas, to manufacture, sell and supply light, and to carry on 
the business of electrical and general engineers, gas makers, &c The first 
subscribers (cach with one share) are:—D. Paisley, 17, Coleman Street, E. C., 
engineer; H. C. Reis, 90, Leadenhall Street, E C., clerk; T. Durant, 5, Guild- 
hall Chambers, E. C., tolicitor ; J. U. Brooks, Hawkswell, Hockley, Essex, clerk; 
G. Wiliams, fR, Lincoln's Inn Fields, W. C., gentleman; F. B. Scymour, 32, 
Hampton Road, Forest Gate, c'erk, and R. C. Varty, Jarvis Hall, Benfleet, 
surveyor. Minimum cash subscription 60 shares. Regis ered without articles 
of association. The first directors are D. Paisley, E. A. Helffenstein and R. C. 
Varty. Registered office, 69—90, Leadenhall Street, E. C. 


———á— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electrical Manufacturing Company, Limited 
(609,471).— Particulars of registered mortgages and charges. otal amount 
secured by series of debentures, £2,C00; date of resolution creating series of 
debentures, April 2nd, 1901; property charged, the undertaking and property of 
the company, present and future, including uncalled capital; date of present 
issue, April 16th, 1901; amount of present issue, £2,000 in 20 debentures of £100 
each; no trustees. 


SUPPLY STATION ACCOUNTS. 


In every direction the accounts for last year 


Taunton of the Taunton Corporation undertaking show 
Corporation improvements and mark progress. The re- 
Electricity organisation of the works has resulted in 
Accounts. reduced cost and cheapened supply, while the 


financial result is comparing well with what 
might have been anticipated from the figures of previous years. 
Mr. E. B. Thornhill has the credit of the improved costs as resident 
engineer, but be, no doubt, would be the first to admit what the late 
engineer, Mr. Couzens, has done for the department in the capacity 
of representative of the consulting engineers, 


GENERAL STATEMENT. 


1899. 1900. Ine, 
Total capital expenditure .. £41,960 £47,827 £6,258 
Number of units sold  ... .. 215,620 307,179 91,559 
Maximum load in kilowatts ... 243 820 77 
Gross revenue p ..  4d45,010 £6,649 £1,639 
Gross expenditure T fa £2,805 28,688 £833 
Gross profit Ps o .. £42,200 23, 011 £806 
Average price per unit sollt. 5°29d. 4*62d. ^ — 67d. 


The revenue derived from the sale of energy has fallen by over 
2d. per unit, which is half as big again a decrease as was recorded 
for the comparison of 1898 with 1899, and in this period of two 
years the congumer has reaped the benefit of a fall from nearly 
57d. to less than 43d. The output has more than doubled in the 
same relative times. The detailed figures for the last three years 
are: 


Units Sales 
generated. private. 


225,958 105,853 


Public Total Number of 
lighting. sold. public lamps, 


65,230 171,083 58 arcs, 8 50-c.P., 
2  32-cP, 45 
16-c.»., 40 8-0. p. 
81,754 215,620 67 arcs, 8 50-cP., 
8 32.cP, 105 
16-C. P., 36 8-c.P, 
434,762 178,200 128,979 307,179 72 arcs, 8 500. p. 
15 32-c Pr., 130 
16 C. P., 32 8-0. p. 


1898 ... 


271,780 133,866 


Revenon STATEMENT. 
1899. 1900. 
Gross. Per unit. Gross. Per unit. Ine. 


Bale of energy ß. .. £4,751 5°29d. £5,914 462d. — 67d. 


Meter rents Was d " 144 16d. 184 14d. — 02d. 
Seen of lamps and qe! e oya 496 39d. on. 
Sundry rents received and 57 Od. 55 04d — 02d. 


pupils’ premiums ) 
Gross revenue... 


£5,010 5˙58d. £6,649 519d.. — 39d. 


In the costs we have included the materia] used and lamps sold 
as well as proportion payable on free wiring, but if these are 
excluded the costs are reduced by £539, and the revenue account 
then contains a profit of £151 made on work done and sales, but 
allowing for the free wiring it is reduced by £43 after absorbing 
this profit item. 

Coal has slightly increased in the gross, but shows the substantial 
saving of over „d. per unit, and more or less important reductions 
have been made on all the other items of expenditure, so far as they 
affect generation and distribution. Oil, waste, &c, has been 
brought down also in the gross, showing the economy of the altered 
plant. 


Cost OF PRODUCTION. 


1899. ; 1900. 
Gross. Per anit. Gross, Per unit.. Inc . 
Coal and unloading same ... £1,029. 115d. £1,328 1:044, ..—'11d. : 
Oil, waste, water, and engine ^ 


room stores and carbons. 208 23d. 175 . Id. 7004. 
in generation and distribu- 534 59d. 544 i -49d. odi 17d. 


tion & attending street lamps 

Repairs and maintenance of 
buildings, boilere, engines 
and dyn&mos, and renewals 
of street lamps. 


Works costs 


Rent, rates and taxes 78 09d. 112 
Management expenses, 
salaries of managing engi- 
18 secretary, clerks, 


General LI 
| 


177 20d. 248 19d. — 01d. 


£1,948 217d. £2,295 1°79d, — 38d. 
09d. 00d. 
46d, — 13d. 


— nd 


Balaries and wages eee i 


535 59d. 588 


charges, stationery and 
rinting, law charges and 
neurance 
Other expenses: royalties or 
fees on free wiring, and 
materials for installations 
and lamps sold. 


Total costs 


105 12d. 104 -*08d. — 04d. 


139 -15d. 539 42d. . 27d. 


- — — 
£2,805 3·12d. £3,638 2°84d. — 28d. 
¢ : „ t S 
The profits have increased by £806 in the gross, and after setting 
aside an extra £603 for financial charges, by.£203 in the net. 
Taking into account a credit balance of £94, the district rate bas 
again had £300, and £50 remains to be carried forward. Taking. 


the last four years we get :— E 
Net profits. ` ` ‘Allocated, 
1897 eat EM £44 To rates ... .. 40600 
1898 ii "T 751| |To renewals an 
1899  ;.  ...- 508 reserve fund. 1,354 
1900  ..  .. 706. Balance. 50 
c 3b £2,004 | ER 
The figures below deal with the year's working only. 
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PROFIT STATEMENT. 


. 1899. 1900. 
Interest on loans and overdraft.. £975 41,349 
Sinking fund for repayments .. 727 956 
Net profit carried to reserve fund 203 450 
: » — tocredit of general rate "T 300 256 


Gross prof — .. — .. — . 42,205 £3,011 


CITY NOTES. 


Marconi International Marine Communication 
Company. 


Tux first annual meeting of this company was held on Thursday. 


last week at the offices, 18, Finch Lane. Major S. Flood Page 
presided, and in moving the adoption of the report, remarked that 
the object for which the company came into being was to work 
throughout the world, except in the United States, Hawaii, Chile, 
and the Colonies or dependencies of those States, an exclusive 
license, for all maritime purposes, granted by the Marconi Wireless 
Telegraph Company, Limited. In the prospectus, there was also 
a paragraph excluding from the license the British Navy and the 
Italian Navy. The directors had been engaged in England, and in 
many parts of the Continent, in using their influence to further the 
adoption of Marconi wireless telegraphy for maritime purposes by 
all countries on an international basis, and they were well satisfied 
with the success so far obtained. If sea telegraphy were to be 
exercised freely, it was evident that there must be land stations 
with which ships having the Marconi apparatus could communicate. 
A number of such stations had already been established by this 
company in different parts of the United Kingdom, as well as in 
Belgium and Germany. In addition, other stations had been 
equipped by the parent company in the United States, and one was 
now being equipped at the entrance to the Gulf of St. Lawrence. 
The greater part of the period under review was taken up in 
negotiations, and in laying the foundations of the business. The 
company had entered into an important arrangement with Lloyd's, 
under which they had definitely adopted the Marconi 
system, and would not use any other system of wireless 
telegraphy. They had .undertaken to install signal stations for 
Lloyd's, which that institution would also work for passenger and 
commercial traffic for the benefit of this company. The experi- 
ments which had led to the adoption by Lloyd's of the Marconi 
system extended over a long period. Referring to the conditions 
on which the Marconi system was used on large steamships, he said 
that the owners of the vessels supplied the masts, and made all 
necessary additions on board, and this company supplied and 
worked the apparatus. The steamship was entitled to transmit a 
certain number of words, but this company received all money 
derived from sea telegraphy. The board proposed to fit up all first- 
class passenger steamships on like terms, but different terms would 
be offered for cargo vessels where there would be practically no sea 
telegraphy, but only what might be called signalling. As an indi- 
cation of the possibilities of the system, he said that the Lucania 
and Campania talked together when 36 miles apart for a distance of 
140 miles. The development of the system could not reach its full 
growth until there were stations established. which the vessels 
could freely use, on both sides of the Atlantic. When ample pro- 
vision of that kind was made, there would be a great increase in 
the use of the system by steamships. The Cunard Company, the 
Norddeutscher Lloyd, La Compagnie Transatlantique, the Beaver 
Line, and others, besides the Belgian Mail Packets, were already 
successfully employing the Marconi apparatus on their vessels, 

og and storm made no difference to the efficient working of the 
system. Its installation on all large steamships must minimise con- 
siderably the risk which underwriters ran, and so lead to a reduction 
In premium for insurance. 

The report. was adopted. 


The Petroleum Engine Company. 


Tua directors’ report for the year ending June 30th, 1901, shows 
that the royalties received for the year amount to £164 14s. Messrs. 
Priestman Bros., Limited, has now been reconstructed, and is free 
from the restriotions of trading under the supervision of the Court. 

9 meet the keen competition in the oil engine trade Messrs, 


Priestman Bros., Limited, are now engaged in the construction of 


an entirely new oil engine, embodying improvements and 80 

esigned as to make the cost of production as low as possible. The 
directors can but hope that the efforts of Messrs. Priestman Bros., 
Limited, may result in a larger turnover, and that their business 
under better auspices may be materially increased. The balance 
standing to the crédit of the income and expenditure account, after 


allowing for the deficiency of £89 14s, 3d., in respect of the year 


under review, is £2 168. 5d., which the directors recommend to be 
carried forward. | 


British Westinghouse Electric and Manufacturing 
a Company, | 
Tug bend annual meeting of this company was held at Cannon 


Street Hotel on Monday, Mr. George Westinghouse presiding. 
he CHAIRMAN, in moving the adoption of the report, said that 
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the profits so far were all that the most sanguine could expect. He 


Proceeded to summarise the history of the company, then to deal 
with the accounts and give a descri ption of the works, and, finally, to 
describe the field of electrical engineering, in B0 far as it offers the 
opportunity of making money for the company. In the business of 
manufacturing electrical machinery and appliances, America got 
ahead of England. Partly owing to the prevailing spirit of enter- 
prise in younger communities, partly because of greater freedom 
from imperial and municipal interference, the demand for electrical 
power and for machinery to produce and utilise it, began to come 
fifteen years ago from cities great and small all over the United 
States. He did not mean power merely for lighting purposes — 
that was a little thing comparatively—he meant for production of 
all sorts, and for cheaper, quicker, and cleaner means of communi- 
cation in big towns and suburbs. Such power is money. England 
Was now ten years later than America, getting some idea of what 
“electrical transit" meant in London by means of the tube rail- 
way, and as to the economy of production of staple articles he could 
not quote more forcible testimony than that of the Carnegie steel 
works. In 1892 they applied to the Westinghouse Company to put 
in electrical machinery and labour-saving appliances. They bad been 
adding to that machinery ever siuce, and their competitors all over 
the world found that they had got to do the same. Great English 


. manufacturers, railways, and municipalities are now alive to thia. 


The Westinghouse Electric and Manufacturing Company, of Pitts- 
burg, had grown up from small beginnings through good and bad 
times alike, till it now has works employing 9,000 men and a capital 
of over £4,000,000 sterling, consisting mostly of preference and 
ordinary shares like the British company. It was paying 7 per cent. 
dividends upon both classes of shares, and accumulated reserves 
besides, As to the cause which led to the formation of the British 
company, it would obviously be more economical to manu- 
facture at Manchester the electrical plant required, eg., for 
the Mersey Rsilway, than to incur the cost of shipping 
it all the way from Pittsburg. Iu July, 1899, the 
American company sold its British business (including patents 
and plans which had cost a very large sum) for ordinary shares in 


the British Company. Those who were 6 per cent. preference . 


shareholders might have the satisfaction of feeling that the 


American Westinghouse Company had put in the whole of its in. 


terest behind theirs. It could get no return upon its outlay till 
they had had 6 per cent. on their money represented by preference 
shares. Further, after 6 per cent. was paid upon the ordinary 
shares, they, as preference shareholders, became entitled to one- 
fourih of the profits remaining available for dividend. The profits 
in excess of the preference dividend already amounted to some- 
thing considerable, but were carried forward for the present. After 
brietly referring to the gas engine business, Mr. Westinghouse said 
that as to the profits, of course, until the Manchester works were 
open, orders would have to be executed as heretofore at Pittsburg. 
In other words, the British Company only got a portion of the 
manufacturing profit. Assoon as the Manchester works are run- 
ning they would get the whole profit, whatever it might amount 
to. They would be wellsatisfied with the net result for the past 
year, viz., £40,533, which wasarrived at after liberal deductions from 
the gross profits for writing down the three accounts enumerated in the 
balance-sheet, viz.—(1) the stock on hand, ( 2) the laboratory fittings, 


tools, &c., and (3) the expenditure on development, exhibitions, &c ; . 


besides, their expenses were much larger at starting, in proportion 
to capital than they would be when the works are ruuniag and 
they are all earned and paid for. The 6 per cent. dividend in the 
preference shares, as paid up, required £30,625, and after paying it 
there was still £18,908 surplus to carry forward. The orders on 
hand showed a steady growth from £270,000 in July, 1899, to 
£738,000 in July, 1901. Among the orders, one of the more 
important is the contract for electrif ying the Mersey Railway. 
This, when completed, will be another object lesson in the North, 
like the Tube in London, as to the specd and cleanliness of under- 
ground lines in big cities worked by electricity. It happened that the 
Mersey Railway Company required to pay for its electrification in 
debenture stock, as authorised under its Act of Parliament, instead 
of in cash, and according to their experience in America, the same 
was often the case. It is not the business of the company to take 


payment inanything but cash; 80 to meet that and other such cases, 


they had formed the Traction and Power Securities Company, 
Limited, with a nominal capital of £1,000,000, to handle such 
securities and give this cofnpany cash for its machinery. The com- 
pany had taken an interest in this concern, and already more than 
enough had been subscribed independently to the shares of the 
Traction and Power Securities Company to deal with the case of the 
Mersey Railway, and relieve the B.W. Company. If any share- 
holders desired to be interested in the shares of the Tractionand Power 
Securities Company, they could obtain particulars from the Secretary. 
He then gave a brief description of the works, upon which they 
had spent up to July 31st £433,126, exclusive of the land. It ig 
expected that manufacturing operations at Manchester will begin 
early in 1902. "The excellent arrangements which are proceeding 
for the erection of workmen’s and foremen's cottages were mentioned, 
also the other directions in which careíul attention is being given 
to securing the health and happiness of the employés—an essential 
conditioa for business success. The Manchester works will be 
devoted to the manufacture of the well-known types of Westing- 
house electrical apparatus for lighting, power and traction, by 
alternating and direct current, including generators, rotary con- 
verters, stationary and tramway motors, transformers, switchboards, 


and auxiliary apparatus. A considerable portion of the works will 
be devoted entirely to tke manufacture of gas and steam engines 


The company's works manager, Mr. H. S. Loud, has, with a com- 


petent staff of assistants and with the aid of the officers and eng 


neers at Pittsburg, prepared plans and selected the machine tools 
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required for the conduct of the business on a large scale, and is at 


the present time at Pittsburg, with a force of mechanics, 
engaged in the preparation of special machines, patterns, jigs 
and templates in a portion of the works of the American 
company which has been set aside for the purpose. 
The company’s field was the British Empire, with the exception of 
Canada, which can be supplied more economically from Pittsburg. 
Westinghouse Companies are established also in France, 
Germany and Russia; each company dealing with its own field, but 


with agreements providing for mutual co-operation. This made a 


very strong combination for exchange of engineering information, 
for securing valuable patents that might turn up anywhere, and for 
mutual assistance throughout the world. In regard to the future 


STOCKS AND SHARES. 


Wednesday Evening, - 
THE money market dominates the situation to a large extent, and 
although there is a plentiful supply of loanable cash, the Stock 
Exchange has to pay stiffer rates for it at the current settlement 
than was expected last week. Bankers wanted 4 to 44 per cent. for 
fortnightly loans, and they got it. This has had an evil effect upon 
general business, which has also to bear the brunt of the usual 
anticipatory fears as to a further end-of-the-year money squeeze. 
But while these conditions are depressing markets as a whole, the 


of electrical engineering, the next 10 years will witness great deve- Electrical Supply section is well supplied with orders. It is, of 
lopments. If railways want to protect the properties they have course, the regular rule for this department to make its financial E 
built up, they have got to take the initiative, and handle their sub- hay in the dark days, and if business does not develop during the I, 
urban traffic by electricity instead of sitting still and seeing com- winter months, it is a poor look-out for the jobbers. Telegraph 
peting companies started to cut into them. The question for descripti affected by the hardeni i 
old-fashioned steam railways was—wbat todo? Something they escriptione are more affected by the hardening money market, and 
had got to do. beyond the National Telephone excitement, the miscellaneo 
Mr. Josera Lawrence, M. P., seconded the motion, and it was department remains respectably dull. l [ 
carried unanimously. l l : City and South London, Waterloo and City, and Central London 
A vote of thanks to the executive committee and staff for their stocks are virtually unchanged. The tragic accident on the Two- b 
services during the past year was passed, as was also a resolution enny Tube last Mond ked iderabl thy i i 
increasing the remuneration of the auditors to 300 guineas for this penny a8 onday evo e considerable sympathy in the l^ 
year and last. Stock Exchange, the deceased being a gentleman well known in the lg 
City, although he was not a member of the “ House," as several in 
papers erroneously stated that be was. City and Sonth London iy 
stock finds buyers over 60, and the shares can be sold at 5$. Baker x 
Street and Waterloo are called £6 discount. Great Northern and 
Stock Exchange Notices.—Applications have been City Preferred are freely changing hands in the neighbourhood of f 
moter to the MM to 5 "an iier any in s to 83, and some of the Stock Exchange dealers are establishing a 10 
rant a quotation :—Edmundson’s ectrici orporation, TT " : : s ; ng nh 
Limited—10.000 ordinary shares of £5 each (issued at 58. e iin 5 E Deinde P facie allway pecuri Lies A 
£3 5s. paid (of which £3 is capital and 5s. premium), and to appoint 1 ton "A " stock is suffering severely, after ^u tempo- if 
a special settling day in—Edmuudson's Electricity Corporation, rary fillip of last week, from the prospects of competition by the s 
Limited— Further issue of 10,000 6 per cent. cumulative preference proposed electric line from London to Brighton. Animated s 
shares Md hee (issued = oo i tant d G ped „ discussions are raging in Brighton, as well as in London, as to the ye 
18 capital and 58. premium). e Committee has ordere e under- i : ; ; ; d 
0 securities to be quoted in the Official List :— British 5 : „ 1 = AN 5 S 
Westinghouse Electric aud Manufacturing Company, Limited— B Un e origina! company is also contemplating electric i 
Further issue of 50,000 6 per cent. preference sbares of £5 each, traction. 15 
fully paid, Nos. 100,001 to 150,000. Calcutta Electric Supply Cor- In the electricity supply section the advanees and declines are E : 
poration, Limited—Further issue of 10,000 shares of £5 each, fully pretty evenly balanced. The prices of Notting Hill shares and Bt, is < 
paid, Nos. 20,001 to 30,000. , James's have crossed each other, the latter now being 10s., the à 
Prospectus,— Yesterday the list of applications closed in higher of the two. South London Ordinary are weak at 2], and 12 0 
an issue of 15,000 6 per cent. £10 cumulative preference shares (at “City Lights” are down half a sovereign, the inside crowd having UT 
2 per vu by a F i us ve ie l turned sellers this week. Chelseas, on the other hand, are harder, 
e subecription e issue was guaranteed by .E.T. Compa A : a 
and the Brush Company, and their expenses of the issue are inet by and so are Brompton Ordinary, the go-ahead poliey of the Brompton Ker 
their receiving the £1 per share premium; but the rights and Company commending the shares to a certain circle of supporters. koa 
liabilities of these two companies have been transferred to J. S. In the pre-Ordinary list, the only change is a point rise in County 10 0 
Morgan & Co. and the Electric and General Investment Company. of London 43 per cent. Debenture stock. Notting Hill new shares a 
Richard Hornsby & Sons.—The directors recommend hardened after the application had been sent in, and are now oe 
a dividend of 6s. per share on the ordinary shares for the year quoted 2 to 24 premium. Some weakness is observable in Brush za 
ended September 30th, placing £5,000 to reserve, and carrying for- issues, despite the quotations remaining nominally unchanged, and S 
ward £1,283. it is said that shareholders do not like the resignation of Mr. lm 
Braithwaite from the board. a 
The Electrical Power Distribution issue of 15,000 6 per cent. 40 
cumulative Preference shares of £10 each at £11 per share appeals Pm 
TRAFFIC RECEIPTS. to a small and select body of investors, and it is only natural that * 
no market should bave been made in the new emission. One ardent ~ 
Blackburn Corporation Tramways.—The receipts for the week ending Nov. prophet in the market professes tbat he can already foresee the time po 
22nd were £469; corresponding week last year, £412: increase, 457. Total when this company and the British Electric Traction will link ~ ay 
Miles di OLI UE TUE ud dra mea LE hands in amalgamation. The shares of the Traction Company are : 1 
Blackpool and Fleetwood Tramways.—The receipts for the week ending a shade harder on the week. New General Traction Ordinary are A 
* Ei „ MEA 1 at see 3, and the Preference 44; both are £5 shares. Business is looking P. 
219,576; increase, £610. up in Brisbane Electric Tramway shares, and both Ordinary and 7« 
Bristol Tramways and oi ets e aor 22 enane Preference are the same prices as those of the New General Traction A 
VVV year £2,704; increase, Company. Blackpool and Fleetwood are 133; Belfast, Calcutta, 


Central London Railway. — The receipts for the week ending Nov. 28rd were 
£6,649; corresponding week last year, £5,755; increase, 4894. Total 
receipts from July Ist (21 weeks), £127,133, Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Nov. 24th were £3,029; corresponding week last year, £1,849; increase, 


and Dublin United all remain at £12 middle. North Metropolitans, 
on electrification prospects, are hardening a shade, and the price is 
about 44. London United Tramways Debenture stock is 106, the 


a rane DUE H senga, new issue being quoted at 3 premium, while the new 5 
21.180. Total from July Ist to date 2,675; corresponding period las ; l allotmen 
year, gos increase, 48, 718. Miles open, 61; corre: ponding period last d Feb cule gans rt 9 slay ret 2 55 an 
year, 42. : À ` ; 
Dover Corporation Tramways.— The receipts for the week ending November The Telegraph Market is very quiet. None of the Anglo-American 
99rd were £173 28. 34d.; corresponding week last year, £162 128. 24d.; prices are noticeably changed, but Anglo.“ B" stock is rather on 
increase, £10 10s. 1d. Total to date ben 108. bide Mies ef ane period offer, Commercial Cable has recovered to its former wide quota- 
ast year, £9,762 158. .; Increase, £623 198. A lles of track open, 8; ; . : 2 h 6 
Car miles run, 1901, 6,872; 1900, 4,977. Number of cara, 1901, 12; 1900, 11, | e 5 : 9 1 00 de cu ed bini 
Dublin United Tramways Company.— The receipte for the week ending November ve ba bos th B bl ARA tati Western Tele- 
22nd were as follows:—D.U.T. Co., electrio cars, £3,258 10s. 1d.; D. B. D. Co., some set back 1n the cable companies’ quotations. 
electric aa aed 5 10d.; ie 12 5 9 E porn n graphs have shed the fraction which they annexed last Magis but 
ear—D.U.T. Co., electric cars, £3,1: s. 2d.; ditto, horse cars, £: . 6d. ; : n ` I ve 
S.D. Co., electric cars, £684 10s. 10d.; total, £3,635 28. 6d. ; increase, iron edd n. Telephone shares, by 1 rise this week, 
£101 7s. 5d.; aggregate to date, £99,704 5s.; aggregate to date last Pulle ; emselves just over par. . dat the 
year, £08,550 5s. 8d. ; increase, £1,144 19s. 4d. The mileage worked is 45 National Telephone varieties are merely marking time amidst 
mie 5 against 15 ms electrically, and two miles by horses, chan ging of chairmanship, C ounty Council onslaughts, and vigorous 
0 iod last year. aug : ^ 
Open DOO ORBE Der d ! criticism that is going on. The shares are 44 buyers, and the 4 per 
Glasgow Corporation Trams.—For the week ending November l6th, 1901, Debe tock hardiv Be bouebtatcall is it in 
410 416 7s. 5d.. compared with £9,057 2s. 6d. for corresponding week last cent. Debenture & cK Can Dardly ugat at au, 80 gCATCÓ 18 U 
year, and £13,705 for the preceding week, which was the last week of the the market. Judging from some of the lamentations now appearing, 
it might be supposed that National Telephone shareholders were ill- 
advised to retain their investments for another day. But we rather 
fancy that the next speculative wave will carry the price of the 


International Exhibition. 
Liverpool Overhead Railway.—The receipts for the week ending Nov. 24th 
Ordinary shares to 5 ut least. 


were £1,134; corresponding week last year, £1,525; decrease, £91. Total 
from July Ist to date, £83550; corresponding period last year, £85,074 
decrease £1,524. Miles open, 6 miles 57 chains, 
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| 
SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. | 
P:: ee ene dose. | 
` Closing Olosing a 
ent Dividends for 
- - e Fre | I EET MA ema! 
7 [uw | I. dd. fi. Lowes 
82 390 | African Direct Telegraph, 4 % Debs. dea esė " cool | coe | 98 —101 98 —101 ‘ 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . sis "T m an 34— 44 34— 43 
119, "7001| Amason Telegraph 6 Y Debs., Nos. 1 to 1,250 Red. is sss P 4. | 78 — 83 78 — 83 
804 720 Anglo-American ph . ss ee ete as £3 9s.| 73/6 | 3$ 52 — 55 52 — 55 
8,097,640 Do. do. 6 % Pref. - - aes 6% | 6 7 6 98 —100 98 — 100 99 98} 
9,097,640 Do. do. Deferred cee m eec 188. 1 78. 5s. 93 — 10 94— 10 
44,000 | Ohili Wee Nos. 1 to 44, 000 - T oes 3 4 & 5% 4 81— 4 
1, 741,0297 Do. E Bterling 500 year 4 y 4 Deb. Btock Red. Stock = 100 —102 100 —102 
16, 000 Cuba Telegraph eee eee eee TI. eee 10 8 4 95 oe 5 — 6 5 — 6 
6,000 Do. Nin Pret T. cos eot see eon » "à, 4$, ER 14 EE 143 pee pee 
1 931 Direct cee egrap TI. TI coe TT) eve 4 — — 4 eee vee 
905 do. 10 Cum. Pref. eee aoo eee 5 eee mr eee 84 — 94 8)— 9j TI eee 
30,0007 Do do. 4$ Y Debs. - - oe 50 100 —104 95/100 —104 S 
60,7101) Direct United States Oable ... - ..| 20 34% 34% 34% 10 111103 — 113 10$ 
104,3007| Direct West India Cable, 43 Beg. "Deb... ees oes 1.100 —103 100 —103 ves eae 
4,000,000 Eastern Telegraph, Ord. m T Stack 7 % 7 * 7 x, 137 —141 137 —141 140 138 
1,930,807 Do. : Pref. Btock sai eo» | 100 . | 93 — 96 93 — 96 95 es 
1,492, 2681 Do. Mort. Deb. Stock Red. ... Stack .. 112 —115 xdjl12 —115 1134 | 1123 
Eastern * Australasia, and China Telegraph  ... o 7 % 7 E. 7% 132— 144 132— 144 | 144 | 14 
$20,0001 Do. 4 95 Deb. Stock we (113 —118 113 —118 115 111 
300,0007| f Eastern and Bonth ale Telegraph, 4 % Mort Det 100 | .. 51 00 —103 100 —103 101 
? , red. 
200,0007 Do. 4 % Reg. Mt. Debs. ae e 25 .. 100 — 103 100 —103 us m 
180, 227 Globe 3 and Trust ... fi as 10 | 5$ 53%, 58% 114— 11$ | 114—112 llg&| 118 
180, 042 do. 6 95 Pref. ees eee [II 10 6 pee 14¥— 15} 144 T 151 144 ove 
150,000 Great Northern — T E asses 10 |124 iss 15 x 30 — 32 30 — 32 
an u 4 m = 3 
78,000 { Halifax and Berm within Now 1 to 1,30, r) 100 | .. „. 100 —103 100 133 | .. 
17,000 | Indo- Euro Telegraph ..| 25 10 95 10 Y 10 % | 40 — 44 40 — 44 a bes 
100, 0007] London Platino-Brasilian Telegraph, „„ | 100| ... M „ ]|102 ~105 102 —105 ee ios d 
72,680 | Montevideo Telephone, mw ie 72,680...| 1) .. 2 8 i^ idxd i— 3 1 « | 
86,492 Do. do. do. $us Noc to BEAD 114 5 iš ł— 1xd 2— 1 ixi a 
590,000 | National Telephone, 1 to seine” ves - eee - 6 | 6 b b 44— 4gxd| 44— 48 41 tA : 
15,000 Do. . Cum. 1st Pref. ... cee «| 10/16 6 6 12 — 14 12 — 14 124 | ... 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 4i— 5i 4i— 53 414 
2.000, 0007 Do. s Deb. Stock Red. wo. [Stock] 3$ $3 31 96 — 9) 95 — 98 pus d 
500,000} Do. Deb. Stock Red... 100 | .. — |4 $9 —192 89 — 102 1003 1003 
171,504 Oriental Telephone ind Elec., Nos. 1 to 171 804, fully paid 115 5 V 6 *— l| 1— 1 vs » 
100,000 Pacific and European Tel., 4 % Quar. Debs., 1 to DS eee 100 eee eee eee 100 —103 100 —103 
11,839 Reuter's. ee eee ITI [II eee TII eve 8 5 y 4 5 V 5 % 7 — 8 7 — 8 eee 
3,303 Submarine Oables Trust TI eee TT ? [IT Oert. ees eee eee 125 —130 125 —130 1264 
58,000 | United River Plate Telephone 85 56 7. 42— bł 5 — 54 "T 
40,006 Do. do. 5 * Oum. l. pret Nos. 1—40,000 5 ee oo e 4 — 53 44— b 4M 
—. 179,9471 Do. do, 5 95 Debs. ... ecc ^. |Btock| .. ose 1104 —107  |104 —107 
155,600 | West African Telegraph, 5 Y Debs.... à 100 T r . 99 —102 99 —102 
80,008 West Coast of America, Nos. 1—30,000 and 53, 001—53, 008 21 oes ve e mm 2 — 
150,000] Do. do. 4 % Deks., 11,500 gua. by Bras. Bub. Tel. | 100 e | (100 —103  |100 —103 es 5 
75,0007 5 "Debs. aud series, 1008 . 100 | .- . 103 —106 03 —106 i 
848,777; Do. do. 44% Deb. Stock Rede.. 100 ... | 1103 —106 103 —106 105 | 1044 
88,321 West India and Panama egraph coe eee bee eee 10 2 V ix oe — 8— TT) eve 
84,569 Do. do. do. 6 V Oum. ist Prei. 10 isi 51— 64 | 5à— 63 i 
: 4,669 Do. do, do. 6 Oum. 2nd Pref, eee 10 ee eee eve — b 3 — 5 
£ 80,0002 Do. do. do. 5 & Debs., Nos. 1 to 1,800 | 100 S] . [101 —104 101 —104 
8 i 
ji ELECTRICITY SUPPLY COMPANIES. z 
i 100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. y ns E p i— & 1— 8 
y 100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 " . 197 — 102 | 97 —102 


19,661 | Brompton & Kensington Elec. Lt. Bup. Ord., 101 to 19,761 6 6 * 6 T 635 | 7I- 8 | 8— se 8 8 
Do. do. 7 9, Oum. Pref... | 5 s at et 


T £0,000 soe | cee | o | 81— 88 | 81— si 
£ 50,000 haini Cross and Strand . Bupply  .. a 5 8 9 9 9 — 10 9 — 10 idi ET 
ji 59,000 do. do. 44%, Cum. Pref. ere s iss 51— 5 63— R 54. 
: 250,000 De do. do. E Deb. Stock Red. | 100 | ... | ... | . . |105 —107 105 —107 | 1064 | 106 
j 84,000 "Chelsea Electricity Bupply Ord .. eee 5 6 HICH 54%] 5 — 54 | 51— 52 5 
j^ 150,000; Do. do. Deb. Stock Red. ... Stock wee „ [109 —112 109 —112 1114 
3 70,579 | City of Y Tondon 1 Electric Lighting, Ord. 40,001—110,579... | 10 | 6 47 0 93— 10} | 9 — 10 
, 40,000 Cum. Pref., 1 to 40,000 . 10 6 6 6 7 | 114— 12h | 114 — 123 " 
d 400,0001 Do. 5 Deb. Stock. Scrip. (iss. at £115) all paid |... | ... . 122 —127 122 —127 

200,000 Do. 43% 2nd Deb. Stock, Prov. Certs., all paid | 100 102 —105 102 —105 


40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 m? 4 N 4 
20,000 do. do. 6 % Pref., 40,001—60,000 10,69 65,56 
402000) — De 44 % Deb. Stock, Prov. Carts (all paid) Bd. .. A om ; 

3 6 


% 
% 
3 8à)3— 94 | 84)3— oh | .. | 
12 — 18 |12— 13 | 1? 

26 


: is 104 —107 105 —108 106 106 
w 85,500 Edmundson’s Elec. Oorp., Ord. Shares á 516% % 5i— 6 53— 6 $ ie 
gi 120 0. 6 Y Cum. Pref. Sleeve tn dis qwe ese colere. 6 b4— 6 bi 
a 0 Do. do. 4$ % 1st Mort. Deb. Btock. eo | 100 | ... isi .. |105 —108 105 —108 ad 
s 00000 Kensington and N Electric, Ord. — ... 6| ...| vee | oe 11 — 12 |11 — 12 IIS 
» 8 do. 4% Deb. Stock Stock| ... (ad .. |101 —104 101 —104 id iss 
4 rr London Electric suppl 9 Limited, rr n - 63 isi "S li— 1j li— 12 ios m 
Ves wae 3$— 4 34— 4 4 
on Do. do ae 4% 1st Mt. Db. Stock Rd. |Stock| ... A s "o xp 6 Cu = 3 
220.000 9| Metropolitan Electric 8 ly, 101 to 62,500 ds 10 | 5 & 5 * 6 & 134— 144 | 134— 143 14) 133 
350,000. Do. 4i Mortgage roce Btook | 113 —116 113 —116 si M 
8.65 Do. 9195 Mort. Deb. Stock Red. ses 96 — 99 96 — 99 981 S 
4 pus Notting Hill Electric hting . ss is us 6 9 154— 16} 15 — 16 - "- 
30.000 Bt. James’s and Pall Blostric o Light Ord. eee H 175 n n 15 — 16 153 — 164 152 | 154 
150! 0001 Do, s 5 to 40,080 8— 9 8 — 9 A 
12.000 f Do. 5px Deb Stock Red. (YT) 97 —100 97 —100 ee 
50,0001 Bmithfield Market Bio Bupply, | x b eee eee 2 — 21 2 — 23 e 
! Do. [TI [TI 10 oon Ty) 27 — 90 80 — 90 ty 
105598 a South London Electricity Bumpy, 9 Seas — I 4 1 28 |W9 — 2 M 
, estminster Electric Supply, ies wae 5 12 . 13 [4 1019, 114— 123 ed a | veel 12 
* Subject to Founders Shares. 1 Quotations on Liverpool Stock Ex 
$ Unless otherwise stated all shares are full Diwden 
Dividends marked | aro fora dens octies ot edet picto needed, arate, proia being taedas ospital. 


Present 
Issue. NAMB. 
20,000 | British Aluminium 7 % Cum. Pref. .. ds 
800,0007 Do. do. 5 %% 1st Mort. Deb. Btock Rod. 
62,074 | British Electric Traction dá sii aa oes 
90,000 Do. do. 1 Pref. iyi 
600,0007 Do. do. b % Perpetual Debenture Stock ... 
70, 000 | British Insulated Wire eee ET is 
70, 000 do. 6 95 Cum. Pref. "T" 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


50,000 q Browett, Lindley & Co. (1899), Ord. 
6 


50,000 
105, 731 | Brush Eleol. 'Enging., 
150, 000 Do. ria 
125,000! Do. 
125,000! Do. P 


1,969,800 | Oentral London Railway, Ord. Stock is 
440,100 Do. do. 4% Pref. Stock T ie 
440,100 Do. do. Def. do oes oes 
855,000 | City and South London Railway  .. 
47,500 | Do. do. Ord. shares Nos. 22, 501 to 70, 000 .. iss 
54,000 | Crompton & Co., Nos. 1 to 54,000 ... 
100.0001 Do. 5 Y let Mort. Reg. Debs., 1 to 900 ot^ 
: £100, and 901 to 11,000 of £50 red 
99,261 | Edison & Swan Utd. El. Lgt., ' A" shares, £3 pd. 1 to 99,261 
17,139 Do. do. do. “A” Shares, 01—017,199  ... 
844,023! Do. do. do. 4% Deb. Btock Red ui 
100,000? Do. do 5% 2nd Deb. Stock Prov. Certs. all pa. 


112,100 | Electric Construction, 1 to 112,100 ... 
Cum, Pref., 1 to 31,390... «.. 


Perp. 1st Mort. Deb. Bock 
18, 000 | General Elec. Co. (1900) 5 % Cum.Pref. ... 
Do. 


do. 4 % Mort. Deb. 


31,399 
182,5007 


150,000 


Do. do. 


Do. 
Do. 


do. j 
do. 


Ord., 1 to 108,731 . ae 
Non cum. 6 % Pref, . oF 25 


Hi Fei. 2nd Deb. Stock E 
90, 000 Pins 8 shares, Nos. 1—80, 000 


5 V Cum. Pref. -— 
4i 95 1st Mort. Deb. Btock Red wes 


Cum. Pref. ... 


Ben Stock Vis -— 


35,000 Henley's (W. n ini Works, Ord. ... T 
. 95,000 Do. do. 4% % Pref. 
50, 000 Po. do. 44 Mort. Deb. Stock... 
50, 000 | India-Rubber, Chitte-Percha and Telegraph Works oe 
800, ‘0001 Do. do, do. 4 95 1st Mort. Deb ... «és 
97, 500 Liverpool Overhead Railway, Ord. ... we ves 
10,000 |f Do. do. Pref., £10 paid es i 


7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... 
§Rosling, Appleby & Fynn 6 % Cum. Pret. ... v 
37,350 | Telegraph Construction and Maintenance - 

4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 .. 


5 % Om. Pri. Nos. 1 to 20,000... 
Stock 


150, 0002 
20,000 


Do. 


Do. do. 


540, 0007! Waterloo and City Railway, Ord. 
t Quotations on Liverpool Stock Exchange. 


Consolidated Tele 
Natioval Electrio 


* From Birmingham Share List. 


Wiring, 17/6 paid, . 


CHEMICALS, &c. 


ee | ES — — ——— | X | 


i Closing Closing Business done 
Dividends for : 
the last three years, ove goth, Ne. Een. | Now ln, dL 
1898. 1899. 1900. Highest , Lowest. 
EM ves 805 5 — 6 5 — 6 oes js 
sss 87 — 91 87 — 91 yis m 
! E. 8 8% 9 96 134— 144 14 — 144 144| 14} 
.. |112— 121 | 111— 12j 123 | 12} 
121 —124 121 —124 123 | 1224 
18 %| 20 %| 15 % 8— 9 8— 9 v: ie 
51— 58 | 51— 5i E 
ies as 8 % 3— 1 í— 1 is 
re oe 6 48— 1| H— 1lj4xd -— 
T. 53 5 Y 18— 1 18— 18 2 18 
6 6 6 %| 1i— 2% 1g— 2% 2 1} 
T T . |102 —105 102 —105 104} | 103} 
99 —102 99 —102 si "A 
15 5 % 15 5 % 15 5 % 16 — 17 16 — 17 16H 163 
54— 6 54— 6 5| 
, oan 4. ]|112 —116 112 —116 110 | 109 
s . |108 —111 107 —110 1101 1072 
oes a . |105 — 108 105 —108 108 | 107} 
"S - . 107 —110 107 —110 1083 | 1074 
2b% 14%| 14%} 59 — 62 60 — 63 614 | 60 
wi 8 543 — 6 5à— 6 5989 .. 
6 7 s %| 3— 34 3 — 34 37 38 
m i . 100 —105 100 —105 
6 Ii 6 * 28%) $- 1— 8 
6 6 7 23% 14— 24 14— 23 
es . | 80 — 85 80 — 85 
ax 4. | 84 — 89 84 — 89 -— 
6 % 6%| 6% 19— ?1 | M— 22 | g| 25 
7 * sia Wa 24— 3 24— 3 v T 
*. | 98 —102 98 —102 101 | 1^0) 
5 vis .. | 10 — 10] 10 — 104 105 | 103; 
say v» .. | 99 — 102 | 99 —102 "T m 
14 * 15 ] 20 Y 165 — 17 16 — 17 162 | 164 
TO 44%) 4195 | 54— 6 54— 6 s Ri 
95 wba . 112 —116 {112 —116 995 is 
10 %| 10 % 23 — 24 29 — 24 233 | 233 
100 —103 100 —103 T Wi 
si Sx 319, 5i— 63 53— 6} 7 jn 
. |1?4— 123 12 — 124 - i 
ves as 154—164 l&— 164 oni i 
iss se 6 %| 19/- to 20/- | ... — . 8 i 
15 Y 15 174% 38 — 42 38 — 42 404 i 
T oes 104 —106 104 —106 i T 
8 Y 12% 12 * pom 11} c 114 113] .. 


: "URINE DENIM stated all sbares are fully paid. 


one Construction and Maintenance, 2/-—4/- 


J From Manchester Share List. 


Last week. Ino. or Deo. 


9 9, EA 5 4 or Um ugs: 


6 


E. 


From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY adir 
Hanai Ashton; ant Erde Electric 39 


216 pd.), pd. 10 — 103. 


Bank rate of discount 4 per come (October 31st, 1901). 


— 


MARKET QUOTATIONS, Wednesday, November 27th. 


This week. METALS, &o, (continued) 


| This week. | Last week. Ino. or Deo. 


— €——MnH 


a Ass e - es per owt. bJ- z T g Copper Sheet ee ee per ton £80 £80 
a ee oe ee per owt. 22/. . e. g LI] . ee e . per ton i £80 £80 
a „„ Oxalio .. . per c. 82/- 82). " € „ (Electrolytic) Bars .. Der ton E #82 
a 89 eer v oe oe oe per owt. Ln 6 e 6 oe [5] ts ee per ton 
a Ammoniac per owt.| * I- s © n Be . per ton £4 
: Ammonia, Maisie (puh. per ton £8310 s 6 n i H. O. Wire per lb. se t 
per ton £90 ° f Ebonite Rod ° 0 oe ee per lb. l- * 
a Blesehing powder perton| 4j 5 5 „ Sheet is per ld. 5. J- 
& Bisulphide Er rci per ton 215 215 . n German Bilver Wire ° per lb. 1/6 
a Borax .. per ton £18 £18 . h Gutta-percha fine ° .. Per lb. 8, ae 
a Bensole (90: ): dn per gal. ij UE Sa h India-rubber, Para fne .. per lb. 9881 m 8/74, 8/4 5 m Ce 
»" (50 ) . per gal. 6/6 6/6 " $ Iron, Sheets per ton à "dec. 
a Copper Sulphate . per ton £22 £22 , „ Pig (Cleveland warrants) . per ton 40 isr 1d. 
a Lead, Nitrate . per ton £94 494 a € us . according to 8 per ton From £11 | From Ell ve 
a „ White Sugar . per ton £81 £81 . 4 4 Sorap, es per ton, 50/- to 52/6 a n 52/6 
a Mein 3 - e. per Ex Ae a a . „n Wire, gaitai No.8 .. per ton en dto it zx iod e 
a Me per 1 . 9/6 ec. 
a Naphibe, Bolvent (90% a 160°C). per gal.| Bi 6/6 f Lead, English Ingo .. per en. 10 21112 8 
a Fosh Biohromeis, in casks.. per Ib. Bd. Bd. " Sheet ee per ton an 10 £13 10 
a „  Caustio (75/8096) . per ton 9A 9A š 4 Menganin Wire No. 98 se per lb. 8, 
«a „ Bizulphate .. Per ton £85 £86 A g Mercury . per bot. £8 47 6 | £8176 
a Bhellao .. per owt 185 / 185 / ‘ 4 Mica (in original cases), small . . per Ib. 34d. to gd. Bd.to9d. 
a Sulphate of Magnesia .. per ton 4 10 #4 10 " d in " „ medium per Ib. 1/9 to 2/9 | 1/9103/9 
a Sulphur, Sublimed Flowers .. per ton £6 £6 y large .. per Ib. 8/810 3/8 | 8/810 7/8 
2 a ecovered , per ton £6 10 45 10 as p Phosphor Bronze, p "— per Ib. | 1/0) to 1/8 | 1/04 to 1/8 : 
Lump . per ton £5 Ab as iii rolled bars & per lb. 1/1 to 1/4 1/1 to l/é 
: Bcda, Caustic F white 70%) .. perton| £10 15 #10 15, š i " ib ches: por Id. 1/8 
a „ Crystals per ton £8 £8 s 5 Platinum „*. por on 44 1 41 : 
a Bichromate, casks .. per Id. Nd. 944. i t Silicium Bronze W per Ib. |1084. to 1/03/1034. to 1/0) : 
— agio per ton m 4 to £40 2 
METALS, &o. si | E " W nee 
0 * 
b Aluminium Ingots, in ton lots per ton 4148 £148 F i Tim pr per ton | "s^ | "£i | 
» Wire, in ton lots per ton £ 4 - 9 u foil ex per lb 1/6 1/6 en 
b Bheet, in ton lots per ton £191 £191 ee wire, Nos. 1 to 16 per Ib 1/7 17 
p Babbitt’s metal ingots. per ton | £75 to £195 £75 to 41 p White Anti-triction Metals — 
e Brass (rolled metal T to i) basis per lb. ` 134. T " White Ant" brand. per on, £85 vo £65 | £85 o 4605 t 
e be (brazed) per er lb. 1 ‘ te Yarna, 2/108 Grey Cotton, on sp'is per lb Id. * 
2 a „ (solid drawn) . per ib, , , "T u 8 lea. Flax .. por lb bid. i 8 
€ y Wire, sis ee per Ib, 714. 714. " j u Bply 10 Iba. Russian  .. per Ib 4:14. d. 
e Copper Tubes (brazed) per Ib. 10d. 104, T n ibs. Russian, single .. per lb . ‘ * 
E „ (solid drawn) . es per 1d. 1034. . ee 180 Ibs. Jute rove . per ton £10 2 6 £10 2 0 ^" 
0 copper Bars (beat selected) .. per ton oe Zino, Sh". (Vielle Montagne vnd.) per ton 499 10 10 
pt eas pae de n r ew see che D — 
( a | Messrs. G. Boor findia-Rubber, G.-P. and Teleg. Works e Mossrs. Morris Ashby 
b e British joie Co., Ltd Messrs. James & Shakespeare, , m Mesers. W. T, Ghore 22 
Quotations | , Messrs. Thos, ton & Bons. Quotations |), Messrs. Jackson i & Till 3i Oo, Lita uotations et má P. Ormisten & 
supplied by) 4 Messrs. F. Wiggins & Bons. supplied by |, Bolling & supplied dy e e 
7. Meurs, Frederick bib & co. J Meurs. Welter H. Hindley & Ce. ' 


9 Geplier 


< zk 
— — — — 


brake operated by alternating 
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ELECTRIC EQUIPMENT OF CRANES. 


By WILL RUNG, of Baden, Switzerland. "Translated by 
W. PARK and J. LEHMANN. | 


(Concluded from page 622.) 
The Brake.—The electric brake action, produced when a 


running motor is allowed to produce energy as a dynamo, 
does not always bring the armature to a standstill. If 


D, Dashpot; k, Electromagnet; B L, Brake lever: c, Counterweight for brake; u, Motor; B, Brake. 
Fia. 7. 


braking is attempted after the speed has fallen below a 
certain limit, the E.M.F. of the motor is so small that the 
braking effect is likely not to be called into existence at all, 
and of course this method does not enable the load to be 
maintained in any given position. For this reason the 
mechanical friction brake must as a rule 
be added. The ordinary block or band 
brakes are both suitable for this purpose, 
as they may be ea&ily worked automatically. 
Fig. 7 shows such an automatic brake for a 
three-phase motor. An electro- magnet, 
connected up in parallel to the motor, lifts 
the counter-weight of the brake at the 
very moment of starting the motor ; when 
the current is switched off the counter- 
weight is at once released, and the brake 
thus being brought suddenly into action, the 
motor stops almost instantly. When direct 
current is used for the motor the magnet 
operating the brake usually consists of a 
solenoid with an iron plunger. It has not 
been found so easy to devise an automatic 
current, 
and great difficulties had to be overcome 
before a thoroughly satisfactory construc- 
tion was arrived at. Often a small motor 
is employed having fixed to its shaft an 
eccentric, which lifts the counter-weight ; 
this type is still used by some makers, 
although involving several drawbacks, not 
the least important one being a large con- 
sumption of current. Better results have 
been obtained by providing electro-magnets 
similar to those used in the case of direct 
current, but their very noisy way of acting 
was found to seriously interfere with the 
Issuing of verbal directions between the 
crane man and other members of the staff. 
The firm of Brown, Boveri & Co. has re- 
cently succeeded in constructing an electro- 
magnet for polyphase alternating current, 
Which is in every respect satisfactory ; its 
action is absolutely reliable and noiseless, 
and it uses very little current. In order to steady the 
stroke of the movable iron core, this is provided with a 
dash-pot. 

Lately a novel electric brake has made its appearance 
Which has no rubbing surface. It consists in an iron or 
Copper disc mounted on the speediest shaft and rotating in a 
Magnetic field, the current produced in the disc retarding 
the shaft, These brakes, however, suffer from the same 
drawback as followed the use of the motor itself as a brake, 


n 


— 


ME RAMS, 


CONTACT Hat ALONG T 


EA "E | | 
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namely, that their action ceases as soon as the speed has fallen 
below a certain limit. 

General Arrangement of supply mains, motors, and con- 
trolling gear, &c. The current is supplied to the motor in 
the simplest possible manner, a circumstance which has 
greatly influenced the advancement of electric cranes. The 
principle is mainly the same as used on electric tramways with 
overhead conductors, but the relatively small speed of the crane 
allows of greater simplicity than is possible on a tramway 
system. The crane is supplied through contact wires 
| stretched along the wall—two 
if direct current, three if three- 
phase current—from which the 
current is led through insulated 
sliding contact pieces or trolleys 
to the crane, where it passes a 
main switch and fuses, before it 
enters the starting apparatus. 
From this the current reaches 
the different motors and elec- 
tro- magnets partly through 
bare contact wires and partly 
through insulated cables. 

Fig. 8 represents a travelling 
crane for three-phase current 
and having a lifting power of 
25 tons. The whole equip- 
. ment with leads, motors and 
apparatus will be readily understood from the drawing. 
From the leads extending along the room the current 
passes by the trolley wheels through insulated cables to 
the driver's platform, where it is distributed to the three 
starting switches, namely, WI for the lifting motor Mn; 
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Fig. 9. 


W, for the motor M, giving the longitudinal motion; and 
the reversing switch U, for the motor u, moving the crab 
transversely, The motor M, has a squirrel cage armature, 
and thus no oe Aa is provided. Both of the 
motors My and u being placed on the crab itself, eight 
contact wires, Q, are required for the supply, extending 
along the crane girders, and from these the current goes 
through as many insulated contact rolls, o. The lifting 
motor is provided with a friotion brake, controlled by 
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5 electro-magnet, E,. The connections are shown in 
g. 9. | 

The most convenient arrangement possible is that shown 
ab fig. 8, where the motor for moving the crab aside, as well 
as that for lifting the load, is carried by the crab, which thus 
moves by virtue of its adhesion to the rails. From time to 
time another arrangement is met with, by which the crab- 
moving motor is placed upon one of the ends of the crane 
girders, the crab being moved by means of a wire rope or 
chain; this arrangement, however, although rendering the 
design of the crab simple and light, and allowing of greater 
simplicity of the electric connections, cannot be said to be 
satisfactory, involving as it does several drawbacks. The 
wire rope, for instance, which is usually preferable to the 
chain owing to its greater flexibility and lightness, requires 
constant inspection and frequent tightening up, and, more- 
over, its elasticity hinders the exact adjustment of the crab 
over the load to be lifted. 
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Fig. 10. 


Fig. 10 represents the crab of a crane worked by three- 
phase current and designed for loads up to 15 tons weight. 

'The motor for running the crane along the room is most 
conveniently placed on the centre of one of the girders, and 
its shaft is prolonged to the very ends of the girders, where 
it is connected through some gear or other to the supporting 
wheels of the crane. To place the motor at one of the 
girder ends, although affording a slight saving of leads, is 
not advisable, as the elasticity of a long shaft renders it 
possible to twist the entire crane relatively to the rails, when 
Starting and stopping. 

As a rule the shaft of any of the motors is connected to 
the wheel gear by means of a mechanical clutch, which must 
possess some elasticity in order to protect the motor shaft, 
against too sudden torque. The gear may be spur-wheel or 
worm-wheel gear. Nowadays, when slow speed motors are 
extensively constructed, the wheel gear is preferable owing 
to its higher efficiency. Certainly the worm-wheel gear has 
the advantage of not being reversible, provided a suitable 
slope of the threads is used on the worm, so that the load is 
thus prevented from descending accidentally. Usually, 
however, as the speed required is fairly high, this advantage 
can only be obtained at the expense of efficiency. Thus 
it becomes necessary in most cases to provide some form of 
electro-mechanical brake to maintain the load in a given 
position. 

In the case of big swing cranes in harbours and other 
places it has proved very satisfactory, especially when using 
direct current, to disconnect the motors entirély from the 
gear when lowering a load and allow the load to descend by 
its own weight. In such a case the speed is controlled by a 
mechanical brake having its lever connected to the starting 
resistance handle, The hook is made heavy enough to run 
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down by itself when the brake is released and the motor 
disconnected. As by this arrangement the motor will never 
run entirely unloaded nor as a dynamo, a series motor can 
be used for the hoisting gear; this motor presenting, as 
above mentioned, important advantages over the shunt 
motor otherwise necessary. | 

When a travelling crane is required to be very delicately 
adjustable, as, for instance, when used for erecting p 
or for lifting patterns out of the moulds in foundries, all the 
motors must be provided with one or other of the brakes 
described above. 

The starting switches, the automatic cut-outs and a main 
switch are placed on a special platform, from which they are 
manipulated. This platform is preferably supported on the 
crane itself, and in such a position that the driver may at 
any moment have a free outlook upon the entire crane and 
upon the material to be transported. To place the driver 
outside the crane so that he does not move with it, will 
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usually prove an inconvenient arrangement, complicating the 
cables and preventing the driver from minutely following 
the movement of the crane. - 

In the case of small travelling cranes all the regulating 
and starting devices have successfully been fitted to the 
crab, enabling the crane to be worked from below by means 
of ropes or chains. "The need of a special man for driving 
the crane is thus dispensed with, and any workman may use 
the crane without having to communicate with the driver by 
shouting or gesticulating. Further, the workman being 
'close to the material to be dealt with, the most delicate possible 
adjustment of the crane relatively to the load is easily 
obtained. If the crane be controlled from above, but no 
special driver be employed for manipulating it, the switches 
should be easily handled and the controller levers should 
t in the same direction as the resultant motion of the 
load. i 

Lately a further simplification has been introduced, two 
of the switches being so coupled together as to be served 
from a single handle, which is movable in any direction. 
When moved in a vertical plane, only the lifting motor 
starts and thus the load is raised, whereas when moved in a 
horizontal plane the traversing motor only is started, the 
load being thus moved sideways. When moved in 8 
certain oblique direction, both of the motors are started, 80 
that the load moves in an oblique direction parallel to that 
in which the handle is mov Thus the driver has no 
more than two handles to serve, one for each hand, namely, 
the universal handle for hoisting and traversing, and another 
for longitudinal movement of the entire crane. 

This arrangement has been frequently adopted, particu- 
larly in Germany ; but opinions differ as to whether its use 
really facilitates the manipulation of the crane, 
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(U.D.C.); North Ormaby, 


To prevent accidents, any fairly fast running travelling 
crane should be fitted with automatic cut-outa, coming into 
action if the entire crane, or its crab or hook, should try to 
move beyond a certain position. The firm of Brown, 
Boveri & Co. has lately constructed such cut-outs, which 
have been found most reliable, and afford a very high degree 
of safety, not only to the crane, but also to the staff. They 
are so designed as to absolutely exclude the possibility of any 
movement taking place beyond a certain position at which 
the cut-out comes into action, even if the driver should try 
to remake the circuit by hand. However, the back move- 
ment can take place by merely reversing the motor. As 
soon as this has been effected the cut-out closes the current 
again automatically, and everything is once moie in the 
normal condition. These devices are of simple design, and 
can be fitted on any part of the crane. 

To enable the whole of the equipment to be entirely cut 
off from the supply mains, a special main switch is arranged 
Logether with fuses and an ammeter on a small marble slab 
fixed to the wall, or in a special distribution pillar, of which 
fig. 11 gives a view as used for 500— 1, 000 volts. 

The above remarks, although condensed, will clearly 
show that the electric operation of cranes has reached a state 
of great perfection, and the day cannot be very far distant 
when, thanks to its simplicity of working, the electrically- 
worked crane will have entirely swept away all other Systems 
of cranes now worked by steam, hydraulic, or any other 


purely mechanical power. 


——ñ——.... 


APPLICATIONS FOR PARLIAMENTARY 
POWERS, SESSION 1901—2. 


Tum following is a part summary of the applications which are being 
lodged at the present moment with the Board of Trade and Parlia- 
ment for electric lighting, power, tramway and railway powers. 
The full notices will be found in the London Gazette for November 
mi and 22nd. We shall publish the concluding portion next 
week. 

ELECTRIC LIGHTING. 

London (Board of Trade mensure for altering and adjusting 
areas); Hindhead and District (John Grover, of Finsbury Park, 
London); Springhead (U.D.C.); Otley (U.DC.); Wadhurst Gas 
Company (powers as to electricity) ; Tipton (U.D.C.); Birkenhead 
(wiring of premises, alteration of charges, extension of time, &c.); 
Stanley (U. D. C.); Wood Green (U. D. C.); Slough (U. D.C.); New- 
castle - upon-Tyne Electric Supply Company (additional powers for 
parts of County of Northumberland); Leyland (U. D. C.); Tadcaster 
and District (Tadcaster Electricity Company, Limited); Chard 
Gas and Coke Company (electric lighting powers); Bournemouth 
(Corporation) ; Finchley (supply of energy in bulk outside district, 
supply of fittings, extension of time, prohibition of overhead 
wires); Huddersfield (supply of electric fittings); Abertillery 
(U. D.C., supply in balk outside district, and electric fittings) ; 
Ardsley East and West (V. D. C.); Gillingham (provisional order, 
purchase of undertaking of Chatham, Rochester and District Elec- 
tric Lighting Company); London County Council (purchase of 
electric lighting undertakings in the County of London) ; 
Beeston (U.D.C.); Blaydon (U. D.C.); Chester-le-Street (County of 

ham Electrical Power Distribution Company, Limited); Eston 
V. D. C.); Enfield (North Metropolitan Electric Power Distribution 
Company); Dartford (U. D. C., supply in bulk outside district, and 
electric fittings); L. C. C. (general powers, powers to Borough 
Councils to make agreements for wiring and fitting premises for use 
of electricity ; scheme of municipal insurance) ; Bristol (supply of 
wiring and fittings, postponement of sinking funds for electric light 
loans) ; Liverpool ( Corporation, supply of energy to premises having 
separate supply); Cowes (Isle of Wight Electric Light and Power 
Company) ; Carnarvon (Corporation); Saddleworth (U.D.C.); East- 
bourne (supply of fittings, &c.); Pokesdown (Bournemouth and 
Poole Electricity Supply Company); Penarth (amendment of order 
as to terms of purchase by local authority); Lower Bebington 
(U.D.C.); Abram (U. D. C.). | 


TRAMwars AND LIGHT RAILWAYS. 


Glamorgan County Council (Morriston to Pontardawe light rail- 
(aer Doncaster Corporation (light railways); Preston Corporation 
Cony trams); Cheltenham and District (C. and D. Light Railways 
Up Halifax Corporation (various tramway powers) ; Tipton 
ftti C. (to work trams when acquired, also supply electricity and 
M ings outside district); Sunderland Corporation (new trams): 
ine borough and Swinton (a company ; tramway and electric light- 

§ powers, supply of electricity in bulk to other companies and 
tio xt Btockport Corporation (tramways) ; Southampton Corpora- 
visi (tramways provisional order); Brighton Corporation (pro- 
ka 110 order); Newport, Mon. (tramways); West Ham (new lines 
North ment of Act of 1900 as to tramways and street widenings); 
Erdi Metropolitan Tramways Company (use of electric traction) ; 

‘ington (new trams, supply of electrical fittings, supply of elec- 


tricity in bulk outside district); Rhondda 

South Bank and Grangetown (new company); Devonport Corpora- 
tion (sundry powers); L.C.C. (subways and tramways, Theobald's 
Road to Victoria Embankment); Aberdare (U.D.C.); Newcastle- 
upon-Tyne (Corporation extensions); Northumberland (Northern 
Counties Electricity Supply Company, Limited; tram ways from 
Morpeth to Bedlington, Bebside to Blythe and Ashington to New- 
biggin ; obtaining supply of electricity in bulk from other parties) ; 
L.C.C. (tramwaysand improvements, sundry new tramways); Romford 


.(U.D.C); South Shields (Corporation); Birmingham and Midlard 


(B. and M. Tramways, Limited); Bradford (Corporation new tran. 
ways in Bradford and Shelf); Manchester (Corporation, new lines, 
purchase of Salford lines, running powers in Salford, &c.); Wigan 
(purchase of company’s system, new tramways, &c.) ; North Btafford 
shire (North Staffordshire Tramways Company and Potteries 
Electric Traction Company); York (Corporation purchase and elec- 
trical working, further electric lighting powers within and without 
the city); Nottingham (Corporation, tramways, supply of electricity 
within and beyond the city); Tyneside Tramways and Tramroads 
Company (new lines and extensions) ; North Shields, Tynemouth 
and district (extensions Tynemouth and District Electric Traction 
Company); Leicester (various tramway powers); Southport and 
Lytham Tramroad Company (extensions of time); Poole and Dis- 


trict Light Railway (extension Poole and District Electric Traction 


Company); Middlesex (County Council); Birmingham (Corpora- 
tion, construction and working of tramways electrically); County 
of Middlesex Light Railways (Enfield extensions). 


UNDERGROUND AND OTHER RAILWAYS. 


Great Northern Railway (No. 2, construction of railway, partly- 
underground, and powers to lease it to the Great Northern and City 
Railway); North and South Shields Electric Railway (under- 
ground, new company, supply of electricity, agreements with Tyne- 
mouth and South Shields Corporations and Electric Supply Com- 
panies); Great Northern and City Railway Company (extension of 
railway to Lothbury, new subway, stations, &c., extension of time 
and enlargement of tunnels for station purposes, &£c.; City and 
North-East Suburban Electric Railway (No. 2, construction of rail- 
way in part substitution for those mentioned in the 1901 Bill sus- 
pended, and other lines); Charing Cross, Euston and Hampstead 
Railway (No. 3, extension to Charing Cross, station of Metro- 
politan District Railway, and other powers): Great Northern and 
Strand Railway Company (underground); Brighton and Rotting- 
dean Seashore Electric Tramroad (deviation of portion of authorised 
line, capital powers, &c.); Central London Railway (new lines, 
Wood Lane to Goldhawk Road, Uxbridge Road, Leadenhall Street, 
Old Broad Street. A subway from Surrey Street, Strand, under 
the Thames, terminating at a point 240 yds. east of Waterloo 
Bridge and 50 yds. south of the river front of the Victoria Embank- 
ment; subway from Bennet’s Hill, Queen Victoria Street, under the 
Thames, at a point 50 yds. south of St. Paul's Stairs, Powerto acquire 
additional land, generating station, &c.); Brompton and Piccadilly 
Circus Railway (extensions to Charing Cross and Walham Green); 
Metropolitan and District Railway Company (electric traction 
powers, agreements with other underground railways, &c.); Man- 
chester and Liverpool Electric Express Railway Company (devia- 
tion of authorised railway, agreements with Salford Corporation, 
capital powers); Whitechapel and Bow (diversion, extension of 
time, further powers for adapting Whitechapel and Bow Railway 
for electric traction, &c.) ; London, Tilbury and Southend (electric 
working, generating station at Little Ilford, &c.); King's Road 
Railway (Putney extension, provisions as to electrical working); 
North-West London Railway (extension of time); City and Brixton 
Railway (abandonment of undertaking). 


ELECTRIC PowER SCHEMES AND MISCELLANEOUS. 


North Metropolitan Electric Supply Company (further powers, 
extension of limita, generating stations, agreement with North-West 
London Railway Company); Garston and District Tramways and 
Electric Supply Companies (transfer to Liverpool Corporation) ; 
Kent Electric Power (new company, County of Kent); Medway and 
Thames Canal (new company to construct canal, establish generating 
station, and work traftic by steam, electric and other power); 
Gloucestershire (new company to supply power in the County of 
Gloucester); Leicester and Warwickshire Electric Power (new 
company to supply parts of the counties of Leicester and Warwick); 
Derbyshire and Nottinghamshire Electric Power Company (removal 
of restrictions as to erection of generating stations); Northumber- 
land Eleotric Power (new company, County of Northumberland); 
South Wales Electrical Power Distribution Company (additional 
lands for generating stations). 


me 
INSTITUTION OF ELECTRICAL ENGINEERS, 


Abstract of Inaugural Address by Mr. W. Lancpon, President. 
(Delivered Thursday, November 21st.) 


DuRING no period in the history of this country has commerce 
expanded, or the Arts, Science and Literature made such rapid 
progress, as during the past century, and especially so during the 
AT portion of that period. For the reason we have not far to 
seek. 

With the advent of railways there sprang into existence a new 
life. A new era dawned, not only upon England, but upon the whole 
world. Manufacture and commerce grew, and England became 
„ ever the great engineering and commereial centre of tke 
world. 
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Whether animated by those stirring events which accompanied 
the advent of railways, or not, their establishment was soon followed 
by the production of tbe need of the moment, a means of communi- 
cation still more rapid—that first great application of electrical 

science, the electric telegraph, which, coming as à handmaid to the 
railways, was shortly to link together every land and people. 1850 

saw England and the Continent of Europe joined. 1860 bailed the 
completion of that great enterprise which bound together in bonds 
of brotherly enterprise and unity—never, we hope, to be severed 
the mother couutry and the great continent of North America. 

To them, to their authors, England owes much of that greatness 
of which she may be justly proud; but, richly as they contributed 
towards the advancement of the world at large, deep as must ever 
be our debt to them and to those who have worked with them, we do 
not forget there are others whose brilliant achievements, if not at 
present so far-reaching in their beneficerce, have greatly added to 
the lustre of the past period. 

The telephone! Electric lighting! Wireless telegraphy ! The 
various applications of electricity to chemistry and metallurgy ! That 
great boon to suffering humanity, the discovery ofthe Rontgenrays, and 
lastly, but by no means the least, that outcome of Faraday’s brilliant 
discovery of the relationship between the electric current and mag- 
netism, the dynamo. As with wireless telegraphy, so with all these 
great discoveries, each marking a solid advance in electrical science, 
it is possible—nay, even probable, that we are still only treading on 
the fringe of something greater to follow. 

Empblazoned on the annals of that period are names of which 
we, as Englishmen, may well feel proud—James Watt, Faraday, 
the Stephensons, Cooke, Wheatstone, Bright, Kelvin, Siemens, 
Swan, Wilde. 

The past stands before us hallowed by the magnificence of the 
work accomplished. To us it is the gift of a century to improve; 
still to advance. Clamouring for attention, three subjects present 
themselves for urgent consideration :— 

The overcrowding of the cities. 

The advantages of electric traction. 

The economical distribution of electrical energy. : 

No one can look around and remain insensible to the fact that our 
preseut mode of locomotion is destined in the near future to undergo 
great modifieations. Our railways are becoming congested; the 
streets of our chief towns are year by year becoming more than ever 

blocked with traffic. Will the electric tramway deliver us from the 
latter difliculty ? It is very doubtful One would say that the 
streets of Glasgow were made for the electric tramcar, yet there are 
times when even there congestion is rife. What will it be in towns 
where the streets have not been laid out with the liberal regard to 
space which characterises the streets of that great city ? 

The question we have to approach is one of enormous magnitude. 
It is not merely one of business, or one of interest from an elec- 
trical point of view, but one which, inasmuch as it affects the moral 
and physical welfare of a great portion of the community, must 
sooner or later affect our national welfare. Year by year the diff- 
culties consequent, upon concentration of population become more 
apparent, aud there exists no large town which would not welcome 
a more rapid mode of transit between its centre and its boundaries. 
How this is to be best accomplished is a question that must shortly 
call for grave and careful consideration, and especially so in this 
great city of London. 

The electric tramear—those moving palaces of light-—has come 
to stay; but its field in the larger towns will doubtless be local 
traffic only, and with that it will scarcely cope. Traftic between 
the city and the more distant residential districts will require to 
be supplemented by a more direct, more rapid, and more extensive 
means of transit. If these surmisings are correct, and I believe I 
shall carry you with me in my conclusions, the relief we seek will, 
in respect of the larger towns, resolve itself into short suburban 
lines of railway radiating from one or more centres into the sub- 
urban districts, supplemented by a tramway service both in the city 
and in the suburban districts. 

This, it appears to me, will prove the solution of the impending 
charges associated with city life lccomotion, and in it will, I 
believe, be found the means of affording the pent-up population, 
growing more dense each year, that relief which is felt to be so 
necessary for the moral, social, and sanitary condition of the people. 

But the question is one which goes far beyond the needs of city 
locomotion. Is it to the interest of the community that this ready 
means of communication should be limited to city or local areas? 
Have we not in it à means of supplementing the utility of our rail- 
way system, so that not only may populous villages be provided 
with easy and comparatively rapid means of access between each 
other and the neighbouring town, but also with the near railway 
station? It will be evident tnat to afford these facilities to rural 
distriets alone would prove uuremunerative. The point for con- 
sidcration, then, is how can both municipal area and rural district 
' be so served as to become a pecuniary success of such a character 4s 
to extend, as population increases, its advantages farther afield. 
There can be no question of pecuniary success accompanying the 
service of the town and its suburban area, but will this accomplish 
the fall benenut desired? Even the suburban district of a town is 
by no means a fixture. As population increases, as districts become 
populated, as property increases in value, provided convenience for 
locuniotion is established, so will the man of small means find it to 
his iuterest to go farther afield—even to adjacent villages. To 

mord free intercourse between town and village it is apparently 
desirable that,the!limitationtimposed upon this means ‘of, communi- 
cation should be restricted neither by boundary of town nor county, 
but that the basis of its extent and operations should be as nearly 
aualogous 88 possible to that of the railway system. How this 
can best be accomplished, whether by joiut enterprise, as with tbe 
railways, or by county or municipal enterprise, is a question which 


demands careful and far-seeing consideration. The convenience 
which a well conducted service is calculated to afford may be, to 
some extent, gauged by the aunouncement made on the occasion of 
the opening of the Southall extension of the London United 
Electric Tramways Company, to the effect that during the 
previous three months between 8 and 9 million passengers had 
been conveyed over the 74 miles of electric route, then completed, 
at fares which did not amount on an average to Id. a mile. To 
effect the common weal we must carry, to the farthest point remu- 
neratively possible, the advantages which attach to this means of 
communication. By it will the resources of the provinces be more 
fully developed, and to tke cottager be brought some of the advan- 
tages of the neighbouring town. 

As one associated with our railway system, I ask myself in what 
way is this service destined to affect existing railway interests. 
The question is'an important and a difficultone. In some instances, 
as has been the case with the Dublin, Wicklow and Wrexham Rail- 
w&y, it will undoubtedly make its mark on the railway revenue. In 
residential aud in pleasure districts it will be most emphasised ; but 
on the other hand, there is reason to believe that, in many districts, 
it willultimately bring to the railways as many passengers as, in 
other respects, it takes from them. With increased facilities for 
intercourse will come the growth of local industries; the desire to 
sce what others are doing; to keep abreast of competitors; to see 
the world. 'Trade and a love of travel will be stimulated by the 
facilities with which it is nourished. 

I next turn to 


ELECTRIC TRACTION ON RAILWAYS. 


Is electric traction, which is being so rapidly developed in towns, 
to prove of service to our railway systems? 

With the economies; which might be fairly anticipated, were our 
main lines of railway operated by electrical energy instead of by 
numerous steam units as at present, I have, to some extent, dealt 
previously. The conservation of our coal; the greater purification 
of the atmosphere ; the increased cleanliness of all things forming 
part of or bordering upon the railway, are natural advantages con- 
tributing to the welfare of the community at large. 

If such a change could be effected at once, very many improve- 
ments in the mode of dealing with the traffic would appear feasible. 
Thus trains might be despatched at more frequent intervals—trains 
of lesser magnitude, capable of travelling at a higker rate of speed. 
It is obvious that this might also, to some extent, be accomplished 
by the steam locomotive, but to, do so would mean a large increase 
in the number of engines and tenders, increased engine shed 
accommodation, and all attendant expenses. 

In my oflicial capacity it is not my duty to dctermine the speed 
at which trains should travel, but I cannot refrain from expressing 
my conviction that if it were possible to lessen the enormous 
ditference which now characterises the speed of passenger and 
goods trains great advantages would follow. This can only be 
accomplished by lessening the mass of the goods and mineral trains, 
and bringing it more under the control of the brake—a result which 
probably will never be attained under the steam locomotive régime. 

The advantages that would accrue from a facilitation of the traffic 
scarcely call for demonstration. Wherever the traffic is of a mixed 
character, involving the movement of trains at speeds varying from, 
say, 20 to 60 miles an hour, time must, even where scheduled time 
is observed, be sacrificed ; and this loss must be greatly aggravated 
by the shunting of the heavy trains for the passing of those of à 
preferential character. The magnitude of the results arising out of 
this is not, perhaps, fully appreciated, for the existing mode of 
working the traffic scarcely admits of its consideration. But let us 
assume that in shortening these slow and heavy trains we are able 
to run them at a speed of not less than 40 miles an hour. As there 
would be no shunting for the reason that, with the exception of the 
express trains, all would be moving at about the same speed, it is 
clear we should practically double the capacity of the line, and that 
without increasing the labour charges, because, although we double 
the trains, we halve the time. The number of trains that would 
come under this category would probably be 75 per cent. of the 
entire number, and if the method would admit of the acceleration 
of the expresses also, it may well claim an increased capacity of 
100 percent. In other words, such a result would avoid that dupli- 
cation of lines which is now unavoidable, and which is adding 80 
many millions, year by year, to the capital account. a 

The operation by electrical means of the passenger traffic, as. it is 
conducted to-day, would appear to present no difficulty, for if 
necessary, each carriage could be provided with the neccssiry 
motors for its propulsion; but to work a railway economically—to 
reap the full advantages of an electrical service—it is necessary that 
the entire traffic of the line, goods as well as passenger, should be 
worked by the same means. To work one class of traffic by elec 
tricity, and the other as at present, by steam units, although such 8 
course is quite practicable, would involve a large increase in both 
capital and current charges; for the cost of establishing and 
operating clectrical working for the passenger traffic would be very 
little less than it would be if dealing with the entire traffic, and 
there would still remain the cost attending that portion worked by 
the steam locomotive. Such a course appears to me impracticable. 
Therefore, in considering the initiatory stage of replacing the steam 
by the electric locomotive, we have to face the present condition of 
traffic—to deal with the trains as they are made up for the former 
type of motor. Assuming it were determined to test the possi- 
bilities of electricity ou a given section of a line of railway, what- 
ever that section might be—whether terminal or intermediate th? 
electric motor would require to haul the trains that might resc i 
that section of the line as they were handed over from, or requite 
to be carried forward by, the stcam locomotive. It would, in ~ 
have to take the place of the latter, and do its work. It msy 
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said its capabilities to do this under all conditions have not been 
proved. It will, however, be clear that, assuming one electric loco- 
motive incapable, there is no reason why two should not be coupled 
together in the same manner that steam locomotives are coupled. 
And in doing so, it is worth while noting that we should reap some 
advantage, for not only would it be possible for the two to be con- 
trolled by one man, or one set of men, but in distributing the weight 
over a great wheel base, we should, to that extent, reduce the 
impact on bridges and other structures over which the vehicles pass. 
The importance of this will be apparent when we realise that the 
total weight of a modern locomotive and tender loaded exceeds 
100 tons; that of this weight some 34 tons is comprised within a 
wheel base of 9 ft. 6 in.; 26 tons and 24 tons each within 5 ft. 6 in. 
The tendency of the day is to increase the speed of passcnger trains 
and the load of the goods and mineral trains, and to this end to 
employ larger and more powerful engines. In either case this 
course must involve greater stress on both permanent way and 
structural works; and to this extent it would appear that the two 
electric locomotives would be more acceptable to the engineer of the 
line than would the steam locomotive. 

Much interest no doubt attaches to those railway conversion pro- 
blems in hand here aud in other countries; but assuming them 
proved—assuming them to be a success, would that success be 
deemed sufliciently definite to lead to its adoption on main lines 
generally? I scarcely like to commit myself to that opinion. I 
have full faith that our railways will be worked by electrical 
agency, but I want, with you, to look the probability squarely in 
the face. Every line of railway has its own mode of dealing with 
its trafic, and the character of the traffic is not the same on all 
lines. The only'satisfactory way to prove the power of electricity 
to meet existing conditions is to impose upon it the work to be 
done. To do so on a suitably selected section of line would not be 
a great tax upon the resources of any one of our great railway com- 
panies, especially as it need not in any way, for the time being, 
derange the steam-worked traffic passing over that section of line. 
Now let us look at the subject from another point of view. Elec- 
tricity is credited with the power of accomplishing greater speed at 
a less cost than steam. An impression is abroad that greater 
facilities for rapid transit between large centres of commerce are a 
necessity of the day. If it should transpire that electrical propul- 
sion is inapplicable to main line traffic as a wholc—a conclusion 
which few would, even at the present moment, accept—it will 
nnquestionably lead to the establishment between the chief com- 
mercial centres, of high speed passenger electric traction on inde- 
pendent lines. Communication between Manchester and Liverpool 
has, so far, been met—and one would say, amply so—by three lines 
of railway, all running a good train service, yet the construction 
of an electríc line on the mono-rail system has received Parliamen- 

tary sanction. It is an object lesson, and tempts me to ask whether 
the requisite powers would not have been preferably granted to one 
of the existing lines of railway—a line of railway capable of inter- 
change of stock and of connection with other lines—to employ 
electrical agency as it8 motive power, had powers for that purpose 
been sought. 

Nothing could be more disastrous than that competition of such 
a character as, for instance, that thus initiated between Liverpool 
and Manchester should arise. Whatever success may attend com- 
petitive electrical enterprise in this respect must be, to some extent, 
prejudicial to the established systems. If the former should prove 
& pecuniary success, the reverse must be the condition of the latter. 
The capital invested in existing railways exceeds thirteen hundred 
million pounds. The wholsale depreciation of such a vast sum, the 
interest of which forms the income of numerous families and 
annuitants, would be little short of a national calamity. Naturally, 
were independent electric lines of railway to be establisbed between 
the chief centres of commerce it would still leave a large mileage 
ofthe existing lines of railway unaffected by them, but is it from 
those parts of a railway system that the earnings come? The con- 
sequence must be, at the least, a decreased dividend, and probably 
in the end an enforced establishment on the older liues of a similar 
electric service between large towns. 

The work of the railway engineer is to construct railways; and 
if the opportunity arises he will not be deterred from doing so by 
any consideration of the injury his work may inflict upon existing 
interests. The way to prevent him from doing so is to make it clear 
that there is no profitable need for any such addition; and this can 
only be accomplished by the existing systems showing that they ure 
prepared to avail themselves of the same means—to afford as far as 
possible the same facilities and advantages as are to be derived 
from independent electrically worked lines. 

It has been advanced that the existing lines of railways are un- 

suitable for higher speed ; that the stock is cumbrous, and that the 
system is generally unsuitable. This has to be proved. 
_ Railways have to face the fact that electricity as a motive power 
is before them. That if it is not applied to the existing systems—if 
they do not elect to avail themselves of it, it will come inde- 
pendently, and in competition with existing interests. 

To attempt to approach the subject in a piecemeal fashion by 
dealing with a branch line here or there may be of service, but it 
can scarcely affect the main issue. While a small branch line is 
being converted, new lines between importan! centres will be con- 
structed, and the passenger traffic between those centres will at 
least be split between the old and the new service. No one doubts 
the ability to apply electrical energy to branch lines, but many 
will doubt whether the traffic of a branch line can be so regulated 
83 to form a continuous and remunerative service throughout the 
day. With main lines there can be no doubt of a regular demand, 
while most branch lines can with convenience be dealt with from 
the main line power station. Manifestly, however, if the trunk 
lines are eventually to be operated electrically, whatever may be 


done in relation to branch lines shovld be done witha view to 
barmonise with that system which will be ultimately employed on 
the main lines. I do not presume to indicate what that system may 
be—whether alternating or direct current—but it is clear that for 
main lines an overhead elcctrical service is inadmissible; and 
equally, to my mind, is a rigid or semi-rigid rate of speed. With a 
line carrying one class of traffic this latter question may not be so 
important, but on liues carrying a mixed traffic this cannot be so, 
forthe power to vary the speed is & factor which must have an 
important bearing upon the working of the line. The speed, 
gubject to à maximum limit, must be in the hands of the driver. 

To those with whom may rest the privilege to establish elec- 
trically worked lines I would, with all respect, venture to say: Be 
careful that you do not retard that great work which sooner or 
later must invite attention. In the establishment of light high- 
speed point-to-point passenger lines, little difficulty may be 
encountered. It is not with them, however, that the interest of 
the country needs your aid so much as in the conversion of those 
lines which are already established. It is where competition of a 
fruitless character—fruitless in that it will not prove productive of 
a return to the shareholder of the new more than to the share- 
holder of the old—steps in that capital will be squandered. 

The observations with which I have thus far troubled you are the 
result of careful consideration, inspired by a belief in the advan- 
tages of that new power which is before us. In the meanwhile the 
demands of a railway service have to be met by the means at our 
disposal. In it electricity is playing its part. Iu no way derogating 
from that useful service it has always rendered railway enterprise, 
its field is ever extending. In lighting, in local application of 
power for pumping, for lifting, traversing, and other purposes, its 
utility and adaptability, wherever it bas been applied, is such as 
to create a desire for its extension. So far it cannot, bowever, 
be said that its full advantages are being realised. To reap 
these advantages it is necessary that the schemes under 
which it is employed should be more comprehensive, capable 
of dealing with a more extensive service. Probably the nearest 
approach to this condition yet attempted is the high tension 
generating station laid down by the Midland Company at Highgate 
Road, Kentish Town, which at present serves to light the Kentish 
Town, Camden Road, and St. Pancras passenger stations, together 
with the goods stations at Somers Town and St. Pancras, the day 
aud night coal depót at Somers Town, the Midland Grand Hotel, 
various cranes, traversers, and pumps. The output of this generat- 
ing station was for the past year 2,081,129 gw., with a load factor of 
40 per cent. 

There are few railway companies who do not recognise the advan- 
tage of electricity for lighting their offices, goods yards, and depóts. 
In no instance is space or time more valuable thau with a railway 
service. The ability to load and dispatch five trains where, under 
the old and inefficient mode of lighting, only four could be disposed 
of in the same time is equal to a saving of 20 per cent. in capital 
outlay for buildings and land, quite independent of questions of 
labcur and rolling stock. I often doubt, although the advantage of 
electric lighting is so freely admitted, whether this great and 
important fact is realised. The North-Western, the Lancashire and 
Yorkshire, the Br.ghton & South Coast, the Great Eastern, the 
Great Western, the Great Northern, and other companies are reaping 
the advantages of their various installations. Still, there are fields 
of usefulness, embracing large economies, of which advantage is not 
being taken. These are to be found chiefly in relation to goods 
warehouses and in the large workshops of the companies. The 
value of electricity for workshop power has been so fully demon- 
strated in papers read before this and other institutions; it has 


. been in so many cases applied with so much success, and attended 


with so much economy, that it is difficult to understand why it has 
not equally readily found a footing in railway workshops aud ware- 
houses. An object lesson is that of the Burlington railway shops 
at Hanibal, Minnesota. The entire shops are operated electrically, 
boiler house, lifts, turntables, cranes, &c., the total connected load 
exceeding 900 H.P. 

The London and North-Western, the North-Eastern, and the 
Lancashire and Yorkshire Railway Companies have made the most 
use of electrical] energy. In many instauces each of these companies 
have, with evident advantage, replaced old and practically obsolete 
modes of operating cranes and tools by electric motors. "The latter 
company operates its goods depót at Oldham Road, Manchester, 
entirely by electrical energy —lighting, craues, hoists, and capstans; 
the provender mill and warehouse adjoining being similarly 
operated. The new station at Bolton is to be similarly equipped 


for both passenger and goods work, and the signals and points of 


this station are to be worked electro-pneumatically. Many other 
portions of their system also employ electrical energy for various 
purposes. In their workshops considerable advantage has been 
taken of this source of power, always to good purpose. At Fleet- 
wood a large elevator is similarly worked. The London and North- 
Western are preparing to work the whole of Crewe station elec- 
trically. The Lancashire and Yorkshire have also at their Lock- 
wood and Castleton stations electric locomotives, the property of 
private firms, moving the traffic of those firms. These are worked 
Írom an overhead conductor. 

That I may not labour you with many details I have, by the 
courtesy of the various responsible officers of the companies named, 
prepared and attached hereto & schedule of the chief work in this 
respect in operation on the principal British railways; and, simi- 
larly, I am also, by the courtesy of the electrical engineers of these 
companies, enabled to append details of block signalling and tele- 
graph plant. Here it is only necessary to quote the chief features 
of these schedules, viz.: Arc lamps in operation, 7,182. 
Iucandescent lamps, 85,683. Electric energy applied to power 
purposes, 10,527 H.P. In telegraphs total mileage of wire employed 
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on these lines for railway purposes approximates to 113,000 ; wires 
maintained for the Post Office, 86,000. Number of instruments, 
158,286. 

In telegraphy there is little to note otherwise than to record a 
continuous growth of system. As traffic aud competition increases 
so increase the demands on the telegraph service. No form of in- 
strument has, however, proved of greater service in working the 
trains than the telephone. It bas, in fact, become indispeusable on 
all the main lines. 

In the interlocking of the electric block signalling instruments 
with the mechanical signals comparatively little progress has been 
made, The London and South-Western, and the South-Eastern— 
Chatham aud Dover section—show the greatest advance in this 
respect. 

Electricity as applied to the lighting of railway carriages is 
steadily making its way. Some 3,000 vehicles chiefly fitted with 
what is known as Stone's system are now running. 

Why electrical energy has not made more headway on railways 
it is hard to determine. Possibly the ready provision of power 
which will be placed at the disposal of most railway companies by 
the establishment of those electrical power schemes which are now 
taking shape may prove a means to this end. The cost of laying 
down generating plant is undoubtedly one reason why the progress 
has not been greater. 

(To be continued.) 


THE ELECTRICAL WORKING OF RAILWAYS. 


Paper on the “ Working of Electric Railways on Main and Branch 
Lines,” read before the Verein fiir die Forderung des Local 
und Strassenbahnwesens, in Vienna, by the President, Herr 
E. A. ZIFFER. 


(Concluded from page 734.) 


THE President of the Second Section, M. Jules Ludwigh, Member 
of the Upper House and President of the Hungarian State Rail- 
ways, moved the following resolution :— : 

“That electric traction appears to be easily applicable to local 
lines, but on main line railways, unless in very exceptional cases, 
the problem of its employment cannot be regarded as solved, 
especially not if it is a question of conveying long and heavy 
trains." 

He invited discussion on the two points of this resolution, each 
one to be taken separately. 

M. Ernest Gérard, Chief Engineer and Inspector of Goods for 
the Belgian State Railways, desired that the two conclusions of the 
second part of the resolution, referring respectively to long and 
heavy trains, and to short and light ones, should each be discussed 
separately. He was of opinion that the Jatter part of the problem of 
electric traction is already solved, viz., the transport of light trains, 
but, on the other hand, he foresees great difficulty in conveying 
express trains weighing 250 to 300 tons by means of electricity. 

M. G. Rigoni, engineer, and member of the Committee of the 
Association of Italian Tramways, drew attention to the good 
results achieved in Switzerland by the employment of polyphase 
currents. 

M. Anvert pointed out, however, some difficulties in the application 
of such currents, which practically amounts to a system of constant 
speed, and makes it very difficult, if not impossible, to raise the 
velocity in case of need. M. Rigoni, on the contrary, attached no 
importance to these objections. 

A discussion then took place on the subject of collectors, in which 
Messrs. Rigoni, Gérard, Mazen, Baudry (chief engineer on the Paris- 
Lyons-Mediterranean line), and M. Henry Cairo, sub-engineer of 
the Southern Railways, Adriatic network, took part. M. Rigoni 
recommended the use of overbead feeders for polyphase currents at 
high tension, but the other speakers contended that, secing the 
results of former experiments, conducting rails were preferable, 
when once the speed exceeded a certain rate. 

M. von Leber, Imperial Councillor of the Ministry of State Rail- 
ways, also perceived certain objections to the direct application of 
currents at very bigh tension, which it seems are permissible in 
Italy. M. Rigoni replied to this, that in Switzerland, after a course 
of prolonged tests, public opinion had arrived at the conclusion that 
the use of high tension was sufficiently safe for ordinary require- 
ments. M. Cairo added that in Italy the same decision had been 
attained, and he also gave some practical details of the precautions 
taken when employing bigh tension. This question gave rise toa 
somewhat lengthy discussion. 

In practice it is of importance to take into consideration the 
generating expenses of electric traction. M. Solacroup, chief 
engineer of the Paris—Orleaus line, wished to see the technical 
side of the question entirely separated from the industrial one, 
as the present difficultics of electric traction lie entirely in the 
direction of administration. This opinion was, however, 
vigorously debated by many of the members, and in any case it 
would be difficult to estimate, with any degree of accuracy, the 
exact cost of generating electricity for the purposes of railway 
traction. Another element, which would enter very considerably 
into the discussion, would be the exact importance of the traffic on 
the line which happened to be under debate. 

M. Clérault, chief engineer of the Western French Railway lines, 
and M. von Leber, observed that it would be premature even to say 
that tbe question of electric traction on local lines was really solved. 
As rezards the main lines, M. Campiglio, engineer and President of 


the Union of Italian local lines, declared that, in his opinion, 
electricity might lead to a new mode of locomotion, with lighter 
and more frequent trains. 

M. Baudry, chief engineer of the Paris-Lyons-Mediterranean 
line, persisted in maintaining the importance of the employment 
which has hitherto been made of polyphase current, and drew 
attention to the various uses that can be derived from it. 

The two sections of the Congress then arrived at the following 
conclusions, which were unanimously adopted, without modifica- 
tions, by the entire assembly:—''The Congress affirms that the 
progress made in the use of electric traction warrants its introduc- 
tion on certain railway lines, which exist under special technical and 
industrial conditions. At the same time the universal adoption of 
electricity as motive power cannot be regarded as a problem that is 
wholly solved, particularly in such cases where it is necessary to 
transport heavy trains with great rapidity over large areas.” 

We gather from these resolutions arrived at by a body of such 
eminent specialists in scientific and electrical branches, that their 
opinions in regard to the solution of the question of electric traction 
on railway lines were very divided. This was particularly so in the 
case of the French delegates, who have only very recently intro- 
duced electric traction by means of conducting-rails, or a third rail, 
for short distances, on some of their main lines. It was noticeable 
that these gentlemen did not display much enthusiasm for the 
cause of electric traction, a fact which I put down to their only 
having recently experimented with the same. 

In reference to this point, I think that I must not omit to draw 
attention to the fact that on August 1st of last year (1900) electric 


traction was introduced on the Wannsee Railway (Potsdam Railway 


Station) between Berlin and Zeblendorf. I think it the more 
expedient on my part to give a few details on the subject, because 
mention has been made about it in the supplement to the report of 
the French railway officials from the western French lines, and 
from the Paris—Lyons—Mediterranean Railways; also the project 
of electric traction on the Wannsee line was discussed, among other 
electric railway schemes, not only here in this hall, but also in our 
Society's reports, and I myself found occasion to inspect the line in 
question during the course of last summer. 

As far back as the year 1891 Mr. Bork, Director of Railways, had 
suggested the introduction of electric traction on main railway 
lines, and had brought forward in 1896 a proposal to make an 
experimental attempt on the Wannsce line. The causes which led 
to the selection of this particular line for trial trips were, firstly, 
the fact that on this railway, with its double line of rails and 
its great traffic, all the essential arrangements could be thoroughly 
tested ; and secondly, because, by & previous understandiug with the 
firm of Siemens & Halske, the cost of such an experimental line 
could be kept within bounds, this company having pledged iteelf to 
eupply the necessary current direct from their power station in 
Gross-Lichterfelde, aud also to put up the actual electrical equip- 
ment on the length of line between Berlin and Zehlendorf, 8 miles 
in extent. Further negotiations led to the signing of a contract, by 
means of which the generating of the curreut aud the delivery of 
electrical fittings were left in the hands of the above-mentioned 
firm, in return for adequate compeusation. In this way the pro- 
posed scheme for electric traction became a reality. 

In Germany the first experiment was, therefore, made on one of 
the main lines, and it merits particular consideration on that 
account. 

The energy necessary for working the trains on this line by elec- 

tricity was generated in the power stations of the Gross-Lichterfelde 
tramways, which belong to Messrs. Siemens & Halske, and are 
situated at a distance of about 14 miles from the railway. The 
current is a continuous one generated at a pressure of 750 volts, and 
it is conveyed by means of the overhead system of transmission on 
poles to the feeding points of the power mains, which are situated 
at the same height as the Steglitz railway station at a distance of 
about 44 miles from Berlin. 
In order to regulate the considerable fluctuations in the load, au 
accumulator battery has been connected to the power mains at each 
of the termini chosen for that portion of the Berlin-Zehlendorf line, 
which is to be worked by.electricity. These batteries consist of 
311 and 318 cells of type E. S. 44," made by the Berlin 
Accumulator Manufacturing Company, and have a maximum charge 
of 500 amperes and a capacity of 814 ampere-hours for one hour 
discharge and of 1,138 ampere-hours for three hours. In this way 
three power stations unite iu producing the current Gross-Lichter- 
felde, Berlin and Zehlendorf — and their work is divided in 
such a manner that the Berlin battery delivers the greater part of 
the current required between Steglitz and Berlin, the dynamo sup- 
plies the rest and the Zehlendorf battery more or less according to 
the condition of its load. If, on the contrary, the train is running 
from Steglitz to Zeblendorf then the róles of the two battcries are 
reversed. 

The live conductor for each direction consists of a special well. 
insulated rail. It is, therefore, the so-called system of the third 
rail which is employed, and it is arranged in such a way that it 
runs parallel with the other two rails in the centre of the space 
between them, and at a height varying from 12 6 in. to 54 in. from 
the upper edge of the rail and the middle of the track respectively. 
Fer this purpose old railway lines of about 8-2 sy. in. section have 
been laid flange downwards, the joints united by strong copper 
bonds which transmit the current. 'The live rails rest on double 
insulators placed at intervals of 4 to 5 yards, and are theniselves 
fixed to the sleepers by means of irog supporta firmly attached to 
bolsters, so that when repairing the track the electric conductors 
should inaintain their correct height and position. In order to 
protect persons employed on the railway from any accidental con- 
tact with the live rails, wooden guards have been fixed and run 
along both sides of the live rail for the whole length of the line. 
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The current is carried back through the ordinary rails, whose 
powers of conducting have been greatly increased by means of 
copper bonds at the joints. 

"The electric train consisting of 29 axles, weighs about 220 tons, 
is able to carry 410 passengers, and can attain a speed of 34 miles 
per hour on the level; its norma] rate is 28 miles per hour. 

The third-class motor carriages, with three axles situated at either 
end of the train, each contain a driver’s box, so that when the 
direction of the train is altered at the terminal stations, there is no 
necessity for shunting the motor-carriages, and in this way time, 
labour and power are saved. Between the two end motor-cars are 
placed eight local line carriages, four second-class carriages, and four 
third-class carriages of the usual type; so that the entire train is, as 
it were; enclosed between two motor-cars, of which the one pulls, 
and the other pushes, and both work uniformly, so that neither 
jolting nor jerking ensue. Throughout the entire train an electric 
main rons underneath the body of the carriages, by means of which 
the collectors attached to the axle-boxes of the two motor-carriages, 
and, if need be, also to those of some of the carriages in between 
can be coupled in parallel ; there is also a second electric main for 
connecting the two controllers. 

The collector-leads run to the switchboard, from whence the 
current traverses the measuring instruments, the automatic switch, 
the fuses, the resistance and the motors, and from there back into 
the rails. 

Every motor-carriage has three motors mounted on the axles, 
which are attached to the body of the carriage by means of 
springs; the strength of the starting current should not exceed 
200 amperes each. 

In this way all gearing has been avoided, and the distinct advan- 
tage is gained that there is no noise, and there are no toothed 
wheels to be worn away by constant friction. The normal output 
of the six motors amounts to 600 E. P., but at starting it can rise to 

1.000 E. P., in which case the current at 600 volts pressure reaches 
the considerable figure of 1,200 amperes, which, to illustrate it by 
& comparison, is equivalent to an expenditure of force equivalent 
to 15,000 16-c.P. lamps. 

The collectors are equipped with movable vertical iron shoes, 
which trail along the rail. The regular braking of the train is done 
by the Westinghouse brake, but experiments will eventually also be 
made with electric braking. In the place of the ordinary steam 
whistle a compressed air whistle is in use. The lighting of the 
cars and of the signal lights at the end of the trains, in use after 
dark, is in each case effected by means of electric lamps fed direct 
from the mains. Up till now the train has been heated by steam, 
for which purpose a boiler has been fitted to one of the motor 
carriages, but the idea or heating by electricity instead is under 
consideration. 

The exterior appearance of the train differs from tbat of ordinary 
trains only inthe one respect, that there is no steam locomotive at 
the head of it. 

Till now only six timed trains run between Berlin and Zehlen- 
dorf, as it was considered expedient for the present to limit the 


number, owing to the novelty of the whole installation, and the . 


fact that extensions and repairs were to be expected on the line. 


In the course of time the number of trains running in each direc- . 


tion will be increased to 15. Precautions have been taken so that 
in case of a breakdown in the electrical arrangements, a locomotive 
will always be standing in readiness to take the train on. 

In regard to the results of the experiments and the experiences 
acquired, it may be noted that the starting is invariably effected in 
` quiet and smooth way, and that the facts ascertained, and the 
notes taken during the trial trips bave all been collected according 
to a specially prepared plan, and will form a safe starting point for 
farther developments, from a technical and financial point of view, 
in the introduction of electric traction on main line railways. 

Experimental trips in electric traction will be made on 
a large scale on the military railway between Mariendorf and 
Zossen under the control of tle Studiengesellschaft für Elek- 
trische Unternehunngen, in Berlin. (Berlin Society for the Study 
of Electrical Undertakings.) 

Messrs. Siemens & Halske, and the Allgemeine Elektricitiits 
Gesellschaft, in Berlin, each supply one motor carriage, for which 
the specification is as follows:—The carriages are to be 25 yards in 
length, they are to contain 60 seats, and to be 70 tons in weight; a 
polyphase current of 12,000 volts pressure is to be supplied to them, 
whioh is to be converted in the carriages themselves by means of 
transformers to 1,000 volts pressure. In these exporiments the ohief 
question is that of speed. An expenditure of from 1,000 to 
2,000 H.P. would probably be necessary in order to achieve the 
desired speed of 120 miles an hour. 

We should also like to draw attention here to the experiments 
which have lately been made with polyphase currents by the firm 
of Ganz & Co., in Buda-Pesth, to which we already referred in the 
November number of our Proceedings. We may assume, therefore, 
that through the experiments already made, and through those still 
to be made, particularly, however, by the undertaking on the 
Wannsee Railway, a new basis has been laid for the introduction of 
electric traction on a larger scale on the main line railways; and 
quite a new era is opening for railway managers in the way of 
reforma in transpórt, in tariffs, in the speed of the trains, and in the 
saving of working expenses, all of which factors appear likely to be 
conducive to the opening up of farther channels of employment for 
the new motive power on railway lines. The conversion of steam 
traffic into electric traffic should be of especial importance, however, 
for city and suburban lines, where the frequency and rapidity of 
the trains, the absence of smoke and noise, ought to be an induce- 
ment not only to the passengers themselves, but also to the 
inhabitants, 

All the practical results arrived at in the experiments cited by us 


/ 


above will undoubtedly be of use in the adoption of electric traction 
on our own projected City line; and in the interests of public 
welfare it is our sincere desire that the same may be inaugurated 
even if only experimentally, as soon as possible. 


THE DESTRUCTIVE AND LETHAL EFFECTS 


OF HIGH-PRESSURE” CURRENTS. i 


By DR. MARGARET A. CLEAVES. 


THERE are delivered from the high-pressure line of a big transmis- 
sion plant at night, glowing blue with the energy that is streaming 
off into the dielectric, perhaps thousands of kilowatts to distant 
transformers, which may serve to light a whole city or furnish 
power to operate a street railway system. The one result or the 
other obtains according to the conditions of the conducting circuit; 
but, in both instances, it is energy which is delivered at the ter- 
minals, and which, by its expenditure, produccs the different phe- 
nomena instanced. 

In the application of an electric current to the human organism, 
whether administered therapeutically, encountered accidentally in 
the pursuit of one's avocations, or whether applied with intent to 
kill (electrocution), energy is expended withiu the tissues of the 
body, causing physiological change, pathological lesion, or destruc- 
tion of life. The phenomena produced, whether for life, disability, 
or death, depend not alone upon the initial pressure, but upon all 
the conditions of the conducting circuit, i. e., resistance electrical 
and vital, as well as position, superficies, and nature of coutacts. 
A recognition of the oueness of this energy, whether of low or of 
high pressure, whether continuous or alternating in its direction, as 
well as the precise and definite laws under which it acts, conduces 
to an intelligent appreciation of the varying phenomena produced 
by its expenditure. A study of the action of an expenditure of 
energy from a high-pressure source or from a lower pressure, but 
capable under suitable conditions of producing injurious or 
destructive effects, involves an analysis of: 

(1) Experiments made upon animals with a view to determine 
the cause of death ; 

(2) Of such accidents as occur in the use of industrial currents; 

(3) Of the phenomena observed in the electrocution of criminals. 

There is a considerable array of experimental work to be drawn 
from, going back tothe time of Nollet, but much of it was con- 
ducted in a crude and unscientific manner, and is of little save 
historical value. The most careful and scientific work has been 
done within the past eleven years; and the conclusions reached by 
the different experimenters referred to in the following analysis 
point in almost every instance to a uniform action and set of con- 
ditions, although only interpreted by Prévost and Battelli aud 
Cunningham. 

Under the second head the evidence is not so conclusive as in the. 
first and third. In accidents due to electric currents—by reason of 
the fact that they are accidents and occur unexpectedly—the pre- 
cise conditions of the conducting circuit, as well as the phenomena 
pertaining to the mechanism of injury or death, are rarely observed 
with scientific accuracy. Still, considerable data have been accu- 
mulated, which, with the data of experimental work and those 
secured from the electrocution of criminals, suffice to further an 
intelligent analysis of the subject. a 

Under the third division—the electrocution of criminals—every 
opportunity is afforded to note exactly all the conditions of the 
conducting circuit, the pressure, the superficies, position and nature 
of contacts, the precise measurement of current in amperes, the 
time, the resistance, the power of watis, and the work or total 
expenditure of energy in joules. The opportunity also existe, if it 
could be taken advantage of, for obtaining definite, detailed, and 
scientific information as to how and when death occurs; as to con- 
sciousness and sensation; and also whether resuscitation would be 
possible by the immediate application of some special method; and 
it has been suggested that if the law recognised the right of science 
to have present a trained observer, with the privilege of using the 
necessary physiological apparatus in order to record graphically the 
phenomena which take place both during and after the passage of 
the current, as well as to make a careful study of the post mortem 
findings, the result would be of incalculable value in determining 
the mechanism of death in man. £ 

The conclusions arrived at as to the manner in which death 
takes place in man are determined by inference from experimental 
work, from the accidents which take place in the electrical 
industries, and from electrocutions; but the data would be more 
absolute and trustworthy if procured in the way above alluded to, 
and yet at the samc time no harm would be done to the individual 
suffering the penalty of the law. | 

Before entering upon a detailed account of experimental work, 
it would be well to consider the electrical conditions necessary to 
the production of injurious and lethal effects :— 

1. What isto be understood by high-pressure currents in relation 
to lethal effects—i.e., what voltage is necessary to the production of 
fatal results ? | 


* In every instance in which authorities quoted have used the 
word “tension” in relation to an electric current, the writer has 
substituted “pressure,” in order that the terminology may be 
exact. 

1 Handbook of the Medical Sciences. (L. S. A.) 

t Cunningham : The Cause of Death from Industrial Currents.” 
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2. Is it a matter of pressure — i. e., volts alone, or is it a matter of 
current — i. e., amperes as well? | 

9. What influences the latter, the pressure only, or do high- 
pressure currents from position and nature of contacts act as 
medium or low-pressure currents ? 

An analysis of the experimental work (which will be considered 
more in detail from the physiclegical side later on) shows that cur- 
rents of varying pressure have been used to produce a lethal effect 
in the same species of animals, while varying pressures are required 
for different species of animals. : 

For example: Houston and Kennelly used pressures of from 
690 to 1,250 volts alternating (experiments on dogs): Bleile used 
from 50 to 100 volts alternating (experiments on dogs);} Kratter 
used 1,500 volts alternating (experiments on dogs, rabbits, and 
guinea-pigs);i Cunningham employed! continuous currents of 115 
volts pressure from lighting mains, and 194 volts from a battery of 
accumulators (experiments upon dogs) ;$ while Prévost and Battelli 
conducted their experiments with both continuous and alternating 
currents and pressures varying from a low pressure of 120 volts to 
& medium pressure of from 240 to 600 volts, and high pressures of 
from 1,200 to 4,800 volts. | They used in their experiments dogs, 

guinea-pigs, rabbits, and rats. Bokenham and Jones, in their ex- 
periments made upon cate, reported the current, viz.: 0°5 ampere, 
but not the pressure; f| Tatum used from 01 to 1:3 ampere; while 
Oliver and Bolam give only the physiological results obtained 
to which reference will be made later on— but neither the pressure 
nor the current. 

Kratter found that rabbits often survived pressures which proved 
fatal to dogs 10 times the size, and Cunningham found it possible 
instantly to arrest the cardiac function in a very large dog— such as 
a Newfoundland— with a current of but 0'3 ampere; while the 
hearts of small, shaggy terriers, although considerably affected, not 
only withstood repeated shocks of 0°45 ampere, lasting from 10 to 
80 seconds, but quickly recovered from a shock of 0'7 ampere 
applied for 24 seconds. In common with those of Prévost and 
Battelli, his experiments show that certain species of animals, frogs 
and turtles, do not succumb to currents of low pressure. 

- Prévost and Battelli established that with a pressure of 120 volts 
(alternating currents, contacts good—i.e., one upon the head, the 
other upon the limbs) death resulted in certain animal species, 
while others (for example, rats) escaped without harm. 

Kratter found that a short exposure to an alternating current of 
1,500 volts did not always prove fatal to rabbits and guinea pigs, 
while others succumbed presenting typical symptoms. 

With currents of high pressure, Prévost and Battelli found that 
1,200 volts (the contacts being good—i.e., the one upon the head 
and the other upon the limbs) could kill all animals by inhibition of 
the respiratory centre; but thatthe pressure of the current and the 
duration of the contact should increase with the size of the animal 
in order to inhibit the respiratory centre. A rat, for example, suc- 
cumbed to a pressure of 600 volts for one second, while & rabbit 
required 1,200 volts fortwo seconds. A dog of smallest size required 
2,400 volts for three seconds, while a dog weighing 8 kgm. resisted 
a shock produced by the passage of a current of 1,200 volts pro- 
longed for five seconds. ff Nor is the pressure fatal to animals, 
when acting as a high pressure, necessarily fatal to man. 

Of equal importance with the pressure is the position, superficies, 
and nature of contacts. The latter may be of a material which is a 
good conductor, but by reason of imperfect contact they may act as 
a poor conductor, thereby increasing the resistance and diminishing 
the amperes ; the same will be true if the contacts are dry instead 
of moist. With the skin well wetted with salt solution the resist- 
ance is lessened ; and with diminution of resistance there is an 
increase in the amperes. In such a condition of the skin a greater 
amount of current is delivered to the tissues, producing a fatal 
result; whereas, if the skin had been dry and able to perform its 
function as an insulator, the resistance woufd have been so great as 
to have limited the flow in current below the lethal dose. A well- 
insulated contact also serves to increase the resistance and to 
minimise the current. 

The superficies governs the distribution of current on the one 
hand, or its current density on the other. With a large square-inch 
area of contact, the greater the current diffusion; with small 
superficies the greater the current density, within a localised area. 
These are factors of great importance, and must never be lost sight 
of when considering physiological effect. 

The position of contacts is of the greatest importance and largely 
influences the result. All experimental work, as well as what is 
observed at electrocutions, proves that fatal results ensue much 
more quickly when the contacts are so placed as to bring the heart, 
which is the vulnerable organ, on a line which unites the two 
electrodes—i.e., directly in the conducting path; as, for example, 
on the head and calf of the leg. When they are placed on the head 


and forelegs, or in the case of man (electrocuted criminals) on the : 


hands, a much greater pressure is necessary to destroy life. This is 
because the heart is not in the direct pathway of the current. 
When both contacts are placed upon the head, higi:er pressures are 
required to produce fatal results. Here, by reason of the skull, 
there is increased resistance; and, as the evidence shows that 


* Houston and Kennelly: "Death by the Alternating Current." 

+ Bleile, A. M.: The Cause of Death by Electrical Shock." 

t Kratter: “Lesions of Fatal Electrical Currents.” 

§ Cunningham : "“ The Cause of Death from Industrial Currents.” 

| Prévost and Battelli: “The Mechanism of Death by Electric 
Currents in Man." 

Tatum, Edward: Death from Electrical Currents.” 

% Oliver and Bolam: The Cause of Death by Electric Shock.” 

tt Battelli, Frederic C. : The Mechanism of Death by Electric 
Currents in Man.” 


stronger currents, 7.¢., greater amperage (see Houston and Kennelly, 
pressure 690 volts, R. 1,200 ohms, current 6 amperes, dog not killed), 
are withstood, the pressure must of necessity be proportional. As 
will be seen further on, the action of the current is different ina 
head contact than when the heart is included in the circuit. These 
facts all point to the chest directly over the heart, and to the dorsal 
region, as the better places for the contacts in electrocutions ; but, 
as it is desirable that consciousness should be annulled at once, the 
posterior contact could be made to include the cervical spine, 
medulla oblongata, and the head. 

Duration of contact, or time, is another important element. An 
instantaneous contact with a high pressure current may be 
encountered with impunity, but a fatal result will ensue if an 
application of severat seconds —5, 10, or more—be made; or, if a 
high pressure current be applicd for an instant of time and repeated 
fatal results may ensue. 

As to the amperage of a lethal current, it is not definitely known, 
but all the evidence obtained from experiments on animals and 
accidents with industrial currents show that it is very small— 
probably much under 1 ampere. In the application of the death 
penalty, as practised in the State of New York, the strength of the 
alternating current passed through the body of the criminal is 
usually 7 or 8 amperes. In experimental work the species, weight, 
and age of the animal have influenced the result, and the age of 
man, as well as the vital resistance in both man and animals, isa 
factor that must be considered in determining the lethal dose. In 
his experiments Cunningham found that young, well-nourished, and 
hardy dogs bore a stronger current than those older and ill-nourished, 
but that the size and weight seemed to bear no relation to the 
minimum current. 

The nature of the pressure, whether continuous or alternating, is 
not without its influence. Cunningham found that alternating 
currents of moderate frequency, intermittent and coarsely pulsatory 
currents, were able to produce fibrillary contractions of the heart 
much more readily than a non-alternating or a continuous current. 
Tatum found alternating twice as fatal as continuous currente, but 
when the animal experimented upon was under ether the difference 
was much less marked. This would point to the influence of the 
powerful muscular contractions in the production of lethal effects: 
as, under the influence of anzsthesia, there would be a condition of 
general muscular relaxation which would tend to minimise this 
action. D'Arsonval believed that greater danger lay in accidental 
contact with a high pressure continuous E. M. F., because of the 
electrolytic phenomena which accompany the action of the current. 
The living body, in reality, is not à homogeneous conductor, and the 
polar action is produced not only at the points of entrance and 
departure of the current, but at tbe surface of each different tissue 
crossed by the current. This is au opinion—z.c., as to the action of 
the current—which is shared by other physicists, although, as will 
be seen, Tatum concluded that there was nothing in the evidence 
obtained to show that any action on the blood was of the nature of 
electrolysis. 

From the physiological action of high frequency alternating cur- 
rents of high potential as administered therapeutically, as well as 
from the experiments of D'Arsonval, Elihu Thomson and Tesla,“ 
with currents from 100,000 to 200,000 volts, with a frequency of 
10,000 periods per second, it would be expected that fatal effects 
would occur in inverse ratio to the frequency— i. e., that a low fre- 
quency, or periodicity, is more fatal to life than a high. The higher 
tke frequency the greater the current which can be delivered to the 
tissues of the body without injury. 

It is of interest here to note that alternating currents of high fre- 
quency, applied to the exposed heart, produce an increase in the 
number of beats and fibrillation does not occur; and the oscillatory 
currents of high potential very materially hasten the restoration of 
the co-ordinated heart beat in dogs in conjunction with the per- 
fusion of the coronary vessels with defibrinated blood. 

The evidence clearly shows that high pressure currents are not 
along fatal—not even necessarily fatal; that low pressures —95 or 
96 volts, and 115 volts, alternating current—are sufficient to cause 
death; and that while ordinarily pressures under 200 volts are not 
to be regarded as dangerous to life, and those over 500 volts as cer- 
tainly dangerous, everything depends upon the conditions of the 
conducting circuit. In electrocution, to ensure instantaneous and 
painless death, currents of high pressure are of necessity chosen. 

Accidents in the electrical industries are not unduly frequent 
as compared with the accidents in other industrial fields; not 
because the pressures employed would not prove fatal under appro- 


priate conditions, but because these conditions are but infrequently 
fulfilled. : 


- 


(To be continued.) 


THE SILVERTOWN PATENT CONNECTOR 
FOR ELECTRICAL TESTING. 


WE have received specimens of the Silvertown patent connector, 
which will we think, commend itself to electricians as a great 
improvement on the one hitherto employed. 


* Thomson, Elihu: Effects of High Frequency Electrical Dis- 
charges Passed Through the Body.“. Tesla, Nikola: Alternating 
Currents of High Frequency and High Potential : 

{ Cunningham: “The Cause of Death from Industrial Currents. 
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This connector (figs. 1, 2 and 3), designed by Mr. J. Rymer-Jones, 
chief electrician of the Silvertown submarine electrical department, 
has the advantage of being adjustable within wide limits, and it, 
therefore, takes the place of several sizes of the connector in ordi- 
nary use. It can connect together for electrical testing two wires 
of the same, or widely different, diameter, or the ends of two or 
more small wires may be secured in the same hole without the risk 
of any one of them being loose. 


The conductors to be connected together are inserted into the 
holes at a and B near to the two ends of the connector, and are 
secured in position by turning the milled-head nuts, 81 82, 80 as to 
draw their sliding pieces, m—through circular holes in which 


the wires entering at ^ and B respectively pass—in a direction at 


right angles to the conductors, and thus grip them tightly. 

As the wires are encircled partly by the connector tube and 
partly by the slides, the surface of contact is broad and much more 
satisfactory than in the ordinary form of connector, in which contact 
is made by the end of its screw stem pressing, with more or less 
directness, against a solid conductor, or Jburrowing into or between 
the wires of.a strand. 


FIG. 2. 


The slides, m, are limited in their movements both ways; the one limit 
being when the hole in the connector is entirely closed by the slide 
(B, fig. 2) and the other limit being when the holes in both parts 
exactly coincide, admitting freely the conductor (a, fig. 1.) 

Another advantage possessed by the Silvertown connector is that 
it has also two spare screw terminals. Thus: After securing their 
conductors as explained, either s; or s, may be temporarily 
unscrewed to permit another wire (say to the testing apparatus) 
to be hooked on to the slide spindle between the nut and its 
washer, at 201 or wa and then screwed up again tightly. These 
additional connecting points are not available in the ordinary form 


soldered, is made for electric light conductors 1:000 in. diameter 
and under, Class No. A. 1127. À 

The first two connectors, A. 1125 aud A. 1126, have milled-head 
nuts, while the connector A. 1127 for electric light conductors has a 
fly-nut to secure a firm grip and press all the wires of a strand 
tightly together so as to improve their lateral contact. 

A convenient and reliable terminal screw is also made on the 
same principle for voltmeters, ammeters, and other electrical 
apparatus. This terminal will grip firmly with its slide contact a 
stout conductor, or two or more small wires, without fear of one of 
them heing loose. Between the nutand its washer there is also the 
additional means of attachment, as in the "connector," especially 
guitable for very small wires. 


DESIGNING OF CONTINUOUS CURRENT 
J IDYNAMOS. 


By RANKIN KENNEDY. 


Years ago I thought this subject had been thoroughly thrashed 
out, but it seems from the remarks on the papers read at the 
Glasgow Engineering Congress that there is still some doubt as to 
how designs for sparkless machines should be calculated out. Now, 
as a matter of fact, there is nothing easier than to design a spark- 
less dynamo or. motor, and that, too, without the almost innumerable 
nostrums and fakementa which have been patented with a view to 
obtain sparkless collection. 

A few square acres of papers have been written and read on the 
subject of commutating and collection in continuous current 
dynamos, and still we have sparking, heating, aud destruction at 
the brushes and commutators. The solution of the problem of 
sparkless commutation is not so much a scientific question as one of 
costs. 

The specification for making commutation sparkless is briefly 
put in a few words: “ Put enough stuff in the machine.” Of course, 
the stuff must be of the right sort, and in the proper place. 

I shall here only put the matter elementarily, as the scheme is the 
thing, not its actual working out. 

The E.M.F. given out by a dynamo, or taken by a motor, depends 
on three factors :— 

A = the speed. 


' B = the magnetic flux through the armature (total). 

C = the number of turns or bars in the armature winding. 

A is always given in value. - 

B and c are left to the discretion and skill of the designer, and 
on the proportioning of these two factors depends whether the 
machine shall be a success or a failure. 

Other things, of course, also determine the constitution of the 
machine, but B and c are the primary factors — 


B =y 
C 


of connector in use. 


| cia eae Menon 


Dj. 


Fia. 3. 


Moreover, if the wires to be joined together for testing be of such 
small diameter that the connector slides might cut or damage them, 
and thus increase the resistance at the points of contact, the slides, 
m, may be drawn out to their full limit by s; and s, and these 
nuts then become two ordinary single terminal screws capable of 
clamping very fine wires at w, and w, without injuring them (fig. 2). 

The connector is made in two sizes, as shown full size in figs. 1 
and 2, viz.:—For small conductors of 0:144 in. diameter (No. 9 
gauge) and under, class No. A. 1125; for cable conductors of 0°212 in. 
diameter (No. 5 gauge) and under, Class No. A. 1126. . 

Another single slide connector (shown half size in fig. 3) having a 
stout washer with a lug to which the lead wire is intended to b» 


and the greater the ratio, y, the better the machine. 

In order to deal numerically with small numbers, I prefer Kapp's 
units, taking 15 Kapp lines per sq. in. as approximately equal to 
14,000 C. G. S. lines per square centimetre at the same value for u, 
so that those who cannot use Kapp's formule may work it out in 
C. G. S. units. 

In two tests upon a small but well-proportióned machine 


(1) A = 1,000. 
B= 450. 
c = 150. 


Ratio 7 = 3; 


No sparking, perfect working. 


(2) A = 1,000. 
B= 340. 
c= 200. 
f B 340 
Rat S0 RE ee 
AU" c 200 


Results, violent sparking, heati:y, failure. Any proportion of 
c to B below the ratio as 1 is to 3 is dangerous in a bipolar machine, 
hence a good bipolar machine must have a very heavy magnetic 
circuit and few turns or bars on the armature, and these bars must 
be multiplied or very heavy, thus introducing air space difficulties. 
It is, therefore, better to adopt multipolar construction to obtain a 
large total flux, and a small number of turns on the armature; this 
is done by employing 3, 4, 5 or 6 pairs of poles and coupling thc 
armature bars in parallel, a practice which is becoming universal. 

In these cases of multipolar machines, my rule can be applied by 
taking the total flux, B, between any one pair of poles, and the 
number of armature turns or bars between the centres of the two 


B 
poles, as C; the ratio should not be less than „ = 3. 

A sparking collection simply means a weak magnetic flux, and 
an armature with too many turns of winding,the winding being piled 
on to make up for want of magnetic flux. Dividing the armature 
winding into many sections, say, one turn, or two turns, per section, 
also reduces sparking and trouble. 
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Of course, the ratio 3 to 1 only applies when Kapp lines are 
: : : 2,700,000 
used; it would become, in sq. in. C. G. S. lines, 150 = 18,000 
to 1 approximately. 

I have reports from owners of machines built on these principles 
10 and 12 years ago, which are now working as well as ever, and 
have never sparked. 

The simple rule for improving any design which tends to com- 
mutating troubles is to reduce the armature turns of winding and 
increase the magnetic flux. This means increased cost on field 
magnets, and hence the tenacity with which designers hold on to 
cheap fakements which ate supposed to assist in suppressing the 
troubles. 

Another way of arriving at the proportion of c to ; without 
taking the fearful figures required for C.G.S. induction calculations 
is to take the ratio between the sectional area of the magnetic 
circuit and the number of turns of winding on the armature ; thus 
in the machine referred to, the section is 30 in. fully, or 200 sq. 


200 : 
centimetres, giving 150 = 1:33 as the ratio of area in cm. to 
number of armature turns. 

l B 500 
A still better machine would have the ratios es E = 84. 


That is to increase the section of the magnetic circuit from 30 to 
33:3 in., and reduce the armatures turns from 150 to 130, total flux 
500 Kapp lines. There is not much mystery about designing 
machines for sparkless collection. 

Followed logically, this principle leads to the unipolar dynamo, 
in which there is collection but no commutating. A unipolar 
dynamo has hitherto been considered as only fit for low pressure 
and large currents, it being considered impossible to put conductors 
on the armature coupled in series with each other. But this can be 
done, and a unipolar dynamo made for 500 or 600 volts at any 
rCasonable speed. 

In a unipolar machine the magnetic flux can be easily increased 
toa very large value; there is no reversal of maguetism, nor of 
current; no necessity for laminations, and, of course, no commu- 
tating ; a simple device recently discovered renders this long-sought 


machine possible ; when fully developed and protected, it will be 
illustrated and described. 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD NOVEMBER 22ND, 1901. 
Prof. S. P. Titoursos, President, in the Chair. 


Pror. W. Cass IE read a paper on Multiple Transmission Fixed 
Arm Spectroscopes;" also a paper on The Measurement of 
Young's Modulus." 

A paper entitled "Notes on Gas-Thermometry, Part IL," by 
Dr. P. Chappuis, was read by Dr. Harker. 

The Society then adjourned until December 13th. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this Journal by W. P. Toompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 


and Birmingham, to whom all inquiries should be addressed, 


29.682. “Improvements in the construction of carbon filaments for incan- 


descent clectrie lamps.“ J. A. CALANTARIEATS. November 11th. 


22,710. Improvements in telegraph and telephone systems.“ L. CEREBO- 


1A NI and C. MonapkELLI. November llth. (Complete.) 


22,711. Improvements in apparatus for reversing motion transmitted by 


clectrie current impulses through a single line to a body with the aid of motive 
power acting in a definite direction.” L. CrnEBOTANI and M. BERNSIEIN. 
November lich. (Complete.) 

22,712. © An automatic fork to facilitate the bringing into contact of trollies, 
or other means of making contact as used in connection with electric trams of 
the overhead system, with the overhead leads." F. J. BREIHEkTON. Novem- 
ber llth. 


22,546. “Improvements in or in connection with winding machir es for wire 
ropes, cables and the like.“ W. B. Brown. November lih. 

22,700. ‘Improvements in moulding glass vessels suitable for accumulator 
cells." . ML En. (ladiges, Greiner & Co., Germany.) November lith. 

gz£08. ‘Improvements in means for working signals and points on railways 
electrically." E. W. TI AIS. November 12th. 

22,591. ‘Improvements in or relating to electric signalling for railways.“ 
p. W.GoRNALL. November 12th. 

22, 88. "Improvements in aud pertaining to eleetric railways.“ W. L. Wiss. 
(The Maschinenfabrik Oerlikon, Switzerland.) November 12th. 


22, 8. “Improvements in the lapping heads used in electric cable-making 
machines.” E. A. CLaukxosr and J. B. Hyve. November 12th. 
gv -JU. "Improvements in wattmeters.“ W. pv Bois DuppkLLl and 


T. Matur. November 13th. 


22,921. ""Imyrovements in selective systems for electrical communication.” 
S. A. Rr. November 13th. (Complete.) 


22,9 7. "Improvements in electric relays." SIEMENS Bros. & Co., LIMITED, 
and G. Forrest. November 18th. 


22,938. “Improvements in electrical apparatus worked by the axle of a 
vehicle, H. J. J. HUMMEL, (Partly communicated by J. H. L. OxkEx, Ger- 
many.) November 18th. 

22,53. “Improvements in or relating to electro-magnetic cut-oute." E. L. 
JOSEPH and G. GARDNER, November 13th. (Complete.) 


22,978. Improvements in electric meters.“ EvERSHED & VIGNOLES, 
LiMiTED, and S. Eversnep. November 18th. 


22,983. ''Improvements in cut-outs for Nernst lamps.“ E. G. SHEPPARD and 
NEnssT ELrcruic LIGHT, LIMITED. November 14th. 


22,981. Improvements in series resistances for use with electrolytic glow 


bodies," M. SoLoMoN, S. Gowan and NERNST ELECTRIC Licht, LIMITED. 
November 14th. 


22,985. ‘Improvements in the manufacture of heaters for incandescent 
lamps of the Nernst type.“ 

22,990. ‘Novel or improved insulating composition for electrical purposes, 
and a method of applying the same.” J. W. Sankey. November l4th. 


22,997. ''Improvements in reversing gear for internal combustion or electric 
motors for propelling vehicles or traction engines." C. BURRELL & Sons, 
Limiten, and W. C. WiLsoN. November 14th. 


22, (30. Im] rovements in or relating to apparatus for automatically 
swi:ching electric current on or off, turning gas or water on or off, and the 
like.“ J. J. SrockALI, JUN. November lith. 


28,038. “Improvements in or in connection with electric arc lamps.“ F. W. 
Branson. November láth. 


29,046. “Improvements in or relating to electro-magnetic cut-outs.” E. L. 
Joskrn and G. GARDNER. November Mth. (Complete.) 


23,004. “Improvements in electrical measuring instruments.” R. 
ZIEGENBERG. November lith, 


283.059. Improvements in and ene to electricity meters.” W. M. 
Morpey and G. C. Fricker. November 14th. 


23,097. The clectric lamp exchanger for expeditiously renewing lamps in 
chandeliers without using a ladder or scaffolding.” J. Woops. November 15th. 

23,114. '' Improvements in controllers for electric motors.“ F. C. NEWELL. 
(Date applied for under Patents, &c., Act, 1889, Sec. 103, April 18th, 1901, being 
date of application in United States.) November 15th. 

28,115. ''Improvements in windings for electrical machines.“ B. G. Laur. 
(Date applied for under Patents, &c., Act, 1888, Sec. 103, April 17th, 1901, being 
cate of application in United States.) November 15th. 

28116. *'Improvements relating to the regulation and distribution of ek ctric 
currents," B. G. Lamme. (Date applied for under Patents &c., Act, 1889, Sec. 
1915 April 17th, 1901, being date of application in United States.) November 

dtn. ; 


23,131. „An improvement in surface-contact for electric traction.” 
G. F. M. ConNwaLLIS-WEsr. November 15th, 


23,158. “Improvements in or connected with electrical demand or rebate 


indicators." A. WricHT and the Reason MANUFACTURING Company, Lin iI Eb. 
November 15th. 


23,166. Improved devices for use in electric wiring." J. A. ROBERTSON, 
November 16th. 


23,214. Improved manufacture of a material for incandescent electric lamp 
filaments." $SiExENS BROS. & Co, LIMITED, (Siemens & Halske, Acticn 
Gesellschaft, Germany.) November 16th. 

23,215. “Improvements in electrical accumulators,” V. CnuxvaL and 
J. LINDEMAN. (Date applied for under Patents, &c., Act, 1883, Sec. 108, April 
22nd, 1901, being date of application in Belgium.) November 16th. (Complete. 

28,225. “Improvements connected with incandescent or open electric arc 
lamps." L. C. H. MENSINd. November 16th. 


23,230, “Improvements in and relating to eleotrie batteries.“ K. SzwEDE 
and M. NORVICkI. November 16th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompeon 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1900. 
1,148. ''improvement in troughs for electric cables." Siemens Bros. & Ce., A. E. 


Foster, and H. J. Nott. Dated January 18th, 1900. Conduits or troughs for con- , 


ductors are formed with internal projecting portions, and with lids thickened in 
the centre to form fitting shoulders. The projecting portions form a raised sup- 


port for the conductor, and also a spigot joint. 


1,133. ''improvemonts in or relating to Incandescent eleetrio lamps." A. J. 
Boult. (Communicated.) Dated January 18th, 1900. Incandescent lamps.—A 
bulb is partly blown in an open mould shaped to produce straight prismatic 
grooves in the lower part; the bulb is then rotated to curve the grooves, and 
finally is blown to a spherical ellipsoidal, or other form in a smooth mould, 
made in halves. The upper part of the bulb is provided with a reflecting 
coating, or with a close fitting separate reflector. 


1,147. “‘Imprevoments In electric motors for rotary tools and the like.” P 
Jonson. (Comimunicated.) Dated January 18th, 1900, Relates to the construc- 


tion of electric motors for operating rotary tools, especially such as are used in 
dentistry. : 


» 

1,1167. '"A new or Improved adjustable suepousion device for olectrio lamps. 
A. J. Fabre. Dated January 18th, 1900. A lamp and shade are bung by 8 con 
ducting cord, which is passed through a flange and round smal! and large parts 
of a drum free to rotate in a casing weighted by shot, so that the weight of the 
casing and drum balances the puli of the lamp on the larger part H the drum. 
If the lamp is raised the casing descends, and the drum takes up some of the 


cord, while if the lamp is pulled down, cord is unwound from the drum, and the 
casing ascends. 


1,168. ‘‘Regletering apparatus and circuits for telephone measured service.” J. E. 
Kingsbury. (Cominunicated.) Dated January 18th, 1900. Relates to apparatus 
for charging for telephone services by means of registering or counting mecha- 
nism, which is not operated until the calling station is peg in communication 


with the station called. The apparatus is arranged on the central battery 
system. 


7 
1,276. "'improvemonts in or relating to olectrio chain link-welding machiaes. 
A. J. Bonit (Societe E. Giraud et Cie, France.) Dated January 20th, 1900. Boss 
to an electric welding machine for chain links. The chain, ready for welding, l 
passed over a carrier diso adapted to bring the horizontally-placed links in suc, 
cession between the dies and under the welding terminals. The disc is mounie” 
on a spindle and is driven intermittently by a toothed segment on the ay 
wheel. The terminals are mounted on arms worked by cams and springs. in 
welding dies are pressed outwards by springs and inwards by cams on the ws t 
shaft which act upon rollers on their stems. The finishing dies are work : t 
a cam and a rack and pinion respectively. The alternate links aro welded by 
second passage through the machine. 


1,407. “improvements relating to electric tractien on tho condalt and road - 
tact system.” R. Brown. Dated January 28rd, 1900. Electric railways 10d 
tramways on the conduit and road contact systems with mechanically-opers nis 
switches. A wire rope or the like carried by brackets on the vehicle, moves! ot 
shallow conduit alongside one rail, and depresses a roller. ended 10 
counter-balanced levers so that their arms complete the cirouit from the ct 
conductor either through the lever and rope, or through separate road con 
studs and a skate collector to the motors, - 
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No. 1,254. 


THE TELEPHONE AG REEMENT. 


WE remarked last week that * until the terms of agreement 
are published, we cannot judge whether the price paid for 
the privilege (of intercommunication) is high or low." The 
three most important clauses of the agreement may be sum- 
marised thus :—Unless the Postmaster-General determines to 
purchase the company’s business at the septennial period (1 904) 
on the terms of the license (/.e., by agreement or arbitra- 
tion) he will buy at the termination of the license (1911) all 
the plant in use for the company’s London system and 
suitable for the requirements at that date of the telephone 
service of the Post Office within the London area, The 
price to be paid for such plant is to be its fair market value 
at the time of the purchase, due regard being had to its 
condition, state of repair, its readincss for immediate 
working, and its suitability for the purposes required. No 
addition will be made to such value in respect of compulsory 
purchase, goodwill, or prospective profits. Any of the plant 
at present in use which may exist in 1911 will be purchased 
on the above basis, but no future plant will be considered as 
“suitable for the requirements of the Postmaster- 
General" (and therefore the subject of obligatory 
purchase) unless it has been brought into use with 
the sanction in writing of the Postmaster-General or in 
accordance with the specification and rules set out in the 
third schedule of the agreement. 

Anexamination of the whole agreement, and particularly of 
the third schedule, would enable us to form a more accurate 
judgment on the point we reserved last week, but the above 
particulars suffice for the main question. 

The Postmaster-General was ordered by an all-wise 
Parliament to institute a Telephone Exchange Service. 
The Telephone Company’s license expires in 1911, and 
whatever the extent or condition of their plant at that date 
they might be in the position of being unable to make any 
use of it. The Postmaster-General had no power to compel 
the Telephone Company to permit his subscribers to com- 
municate with theirs. The Telephone Company had no 
power to compel the Postmaster-General to purchase any 
portion of their plant on any terms at the end of their 
license. Here are two uncertainties inter-related :—(1) The 
Postmaster-General’s Exchange might develop rapidly and 
render the company’s plant valueless; or (2) the Postmaster- 
General’s Exchange from the lack of communication with 
existing telephone users might not thrive, and the company’s 
plant would either have to be duplicated at a prior date or 
purchased at the expiry of the license at an enhanced 
value. 

The Postmaster-General and the Telephone Company 
have apparently proceeded to utilise these respective uncer- 
tainties a8 the bases of a bargain which should turn them 
into certainties. To any new subscriber who presenta him- 
self the Postmaster-General can offer communication with 


any other telephone subscriber in London. The Telephone 
D 
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Company are certain of the market value of their plant at 
the period of their dissolution if they are sensible enough 
to instal only that of which the Postmaster-General 
approves. 

The commendations bestowed upon Mr. Forbes at the 
expense of the Postmaster-General seem somewhat out of 
place. Mr. Forbes has done his duty by his colleague- 
shareholders, and the Postmaster-General has done his duty 
for the State. Let the above-mentioned terms of valuation 
in the agreement be compared with the following evidence 
from the Parliamentary Committee's Report of 1895 
(Q. 5,089—5,091) :—Lord Stanley: * But in the event of 
the Post Office taking over the telephone (in 1911) what 
they would have to pay you would be, according to arbitra- 
tion, the sum that you have expended in placing the tele- 
phone plant throughout the kingdom.” Mr. Forbes: “I 
am afraid I shall not be before the arbitrators, but I think 
I could find out a claim for something more than that.” 
Altering the word “kingdom” to * London," with which 
only the agreement deals, it will be seen that the Post- 
master-General has provided for something, not more but 
less, than that. It may, moreover, be maintained that there 
is very considerable advantage in defining the terms upon 
which the property shall be taken over when the time 
comes for this acquisition to take place. 

It will be seen that hitherto there has been a divergence 
of view as to the principle upon which an uibitrator's 
decision should be given. The only way of determining the 
license before 1911 is by agreement or arbitration in 1904. 
Seriously divergent views as to basis of values would be 
likely to prevent acquisition by agreement, and the 
uncertainties of arbitration where a guiding principle 
is lacking and the State the purchaser, would tend to 
prevent a resort to that method. Now the situation 
is cleared up as far as the London system is concerned, 
and the possibility of Post Office acquisition in 1904 
is converted into a greater probability, and, unless our con- 
jectures as to the results of intercommunicating calls are 
falsified, we believe the probability will be turned into a 
certainty. 

It is to be regretted that the terms of agreement were not 
publisled at the same time as the new tariff and announce- 
ment of “co operative competition.” If it had been so 
published, much of the uncertainty would have been 
removed, and, we believe, much adverse criticism unuttered. 

The criticism which says that the new arrangement differs 
from the recommendations of the Parliamentary Committee 
of 1898 is sound. "The new competition cannot be called 
“a real and active competition" in the ordinary inter- 
pretation of the words. And there can be no satisfying the 
critic who sees a public advantage in a war of spoliation 
between a sovereign power and a tributary vassal. 

A policy of rate-cutting by the State, whose loss would, in 
part, be made good by the 10 per cent. tribute of 
its rival, would not aecord with the publie conscience, 
however much it might be approved by those who derived 
immediate advantage from it. The criticism which is 

based upon the assumption that the proposed rates of 
charge are too high, is a criticism which is uninformed. 
The complexity of telephone service, its inversion, in many 
important respects, of the law of wholesale and retail, cannot 
be grasped without study. London is the largest city in the 


world ; the area for communication without additional fee, 
we believe, the most extensive. The possibilities of growth 
in subscribers are great. The cost of the service must be 
met by the users, a deficiency to be made good by non-users 
is not to be considered. To lower the rates when experi- 
ence shows it to be possible will be easy. To raise them if 
experience showed it to be necessary would be difficult. Hence 
we believe the Postmaster-General to be right in not making 
rates lower at the start. 

For a small payment a subscriber can test the utility of 
the telephone, whilst hitherto such a test could only be made 
for a comparatively large sum, A “real and active” com- 
petition might under stress have made a rate lower, but the 
usefulness of the service might have been more than pro- 
portionately less. 

We therefore regard the agreement as a sample of fair 
dealing between the Government and the company; it 
gives probably all the public advantage that could have been 
obtained from a real and active competition, prevents some 
waste, and prepares the way for that improvement of 
the service which will only be complete when the authority 
is one. 


The Crawford- ELSEWHERE in our columns we publish 

Voclker Lamp. an article describing the new carbide of 
titanium lamp, which, it is said, can be made with an efficiency 
of 2'3 watts per candle at 100 volts, and for pressures up to 
500 volts ; a few days ago we had the pleasure of visiting 
the laboratory where the lamp is made, and where experi- 
mental work is constantly in progress with a view to further 
development of the invention. A higher efficiency almost 
necessarily involves a higher temperature, and consequently 
the light produced is distinctly whiter than that 
of an ordinary incandescent lamp. Nevertheless, 
the bulb and holder of the lamp are comparatively 
cool, even after being in use all day. The filaments are 
very clastic and tough ; they can be drawn straight with 
the fingers, even when there are three turns in the spiral, with- 
out breaking, and they withstand rough handling. We saw 
a 500-volt lamp alight ; the filament in this case had three 
turus, but it was not necessary to support them, and 
the bulb remained quite cool. Lastly, a lamp which had 
been in use for 6,000 hours without failure showed no sign 
of blackening, and the globe was practically clear. We 
were deeply interested in this striking development; the 
introduction of a high efficiency lamp will be of the greatest 
benefit to the electrical industry, and we look forward hope- 
fully to further progress—more especially as we understand 
that the possibilities of improvement in the direction indicated 
are far from exhausted. 


Metallic Nodules in Calcium Carbide.—Guilbert aud 
Dinan have recently analysed some of those crystalline metallic 
nodules which occasionally are to be found in calcium carbide, 
and find them to consist mainly of iron and silicon, with small 
quantities of aluminium and carbon, and traces of manganese, 
calcium, and magnesium. A sample from the Arbine (Savoy) cat- 
bide factory gave Si, 28:60 per cent.; and Fe, 66:30 per cent.; onc 
from the Giffe works gave Si, 25:05 per cent.; and Fe, 6526 per 
cent.; one from Séchilienne gave Si, 18°60 per cent.; and Fe, 75 22 
per cent. A similar material discovered in Swedish carbide somt 
time ago gave Si, 20:4 per cent.; and Fe, 73 6 per cent.; while 
Lewes has recorded a composition of Si, 30°76 per ceut.; and Fe, 
58:06 per cent. The nodules evidently consist mainly of iron 
silicide; but it is clear that they do not form one simple chemical 
compound, part of the constituents being merely mixed together. 
Lewes has found nodules of two different kinds in some of the car- 
bide ue has examined; but Guilbert and Dinan apparently have 
noticed only one sort. 
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THE CRAWFORD-VOELKER INCANDESCENT 
ELECTRIC LAMP. 


Bx F. Z. MAGUIRE. 
For three years the Crawford-Voelker Laboratory has been 
at work endeavouring to produce a new and more economical 
electric lamp, utilising the rare earths. This work having 
been accomplished, the writer is privileged to give for the 
first time some account of this invention, together with 
some of the advantages which are likely to result there- 
from. 

Engineers have for some years claimed that the limitation 
of carbon as applied to filaments in incandescent electric 


lamps has been reached, and many inventors have been 


seeking other material out of which to produce filaments 
which would give a higher degree of efficiency. It seems 
somewhat strange that the dynamo has attained such a 
high state of efficiency, and that the electric incandescent 
lamp of commerce practically remains where it was 10 
years ago. The claims of manufacturers to the production 
of incandescent lamps of low wattage are all discounted, 
and it is well known that the initial wattage of electric 
lamps averages, in this country, from 4 to 5 watts per 
candle-power, and even more. When we come to consider 
the electric lamp of 200 volts and over, we find still greater 
inefficiency, and Prof. Ayrton, F.R.S., Past-President of the 
Institution of Electrical Engineers, at a Board of Trade 
inquiry held last March, stated that 200-volt lamps were very 
bad, even when made by the best known manufacturers, and 
gave the results of some comparative tests showing the mean 
efficiency at starting of 7 watts per candle-p^wer in four 
groups of 20 lamps each. Sir William H. Preece, K.C.B., 
F. R. S., &c., has also made tests of lamps of 200 volts openly 
purchased from four different leading concerns, and states 
that their mean efticiency was at starting 4°21 watts per 
candle-power, and at 400 hours, 5°74 watts per candle-power. 
The results, as shown, furnish an explanation for large electric 
light bills, and also for the fact that electricity is not a more 
vigorous competitor of gas. 

The average consumer of electric light is perfectly willing 
to use an old blackened lamp that is giving little or no 
illumination, on the theory that it will do fairly well. He 
gives no heed to the fact that this lamp is costing twice 
as much money to run as a new lamp. It is also true that there 
are lamps on the market at the present time such that it would 
be better for the consumer to pay money to the salesman to 
take the lamps away, rather than to use them ; in other 
words, the cost of the lamp itself is but a small factor in 
the cost of lighting. It is the consumption of energy that 
costs the money. 

The beauty and healthfulness and superiority of the 
electric lamp over gas are unquestioned, and yet people still 
continue to use gas with all its disadvantages, because 
electric light remains too expensive ; hence it is with very 
good reason that many inventors in the electrical field have 
sought to improve the lamp by the utilisation of new sub- 
stances which would produce higher economies. 

The Crawford-Voelker incandescent electric lamp is the 
invention which is being brought forward at the present 
time with claims which are most interesting to electric 
supply corporations, as well as to the individual consumer. 
The lamp is the invention of William Lawrence Voelker, 
and he has been working upon it since 1897. 

Colonel H. C. L. Holden, F.R.S., M.Inst.E.E., superin- 
tendent of the Royal Arsenal at Woolwich, who is well 
known for his work in connection with registering electrical 
measuring instruments, has made a series of tests of this 
lamp covering a period of 1,000 hours. 


RESULT OF TESTS. 


Watts per candle at start ae 9 2:535 
. 5 after 500 hours . 2845 
after 1,000 hours . . 835 


3 


Putting the tests of Sir William H. Preece with the lamps 
of various manufacturers against these figures, we find that 
the Crawford-Voelker lamp shows at the start an economy 
of 39:8 per cent.; after 500 hours of burning, as compared 
with the 400 hours of burning for the lamps used in Sir 
William Preece's tests, there is 50 4 per cent. economy. Sir 


William H. Preece discontinued his test after 400 hours, 
because the lamps he purchased were running so high in 
wattage, as to make them uneconomical for further use. 
The Crawford-Voelker lamps, however, continued through 
the 1,000 hours’ test, and at the end of that time showed 
4l'6 per cent. economy over Sir William H. Preece's test 
of only 400 hours. 

Mr. Thomas A. Edison, a number of years ago, was 
engaged upon an attempt to further improve the efficiency 
of the carbon filament, and stated that Prof. Marx, who 
wasat that time the head of the Edison Illuminating Company, 
of Philadelphia, had told him that if a 16-c.P. incandescent 
lamp could be made that would run 20 to the horse-power, 
he could pay 10 per cent. dividend on the capitalisation of 
his company, and compete with gas at 75 cents (8s.) per 
1,000 feet; iu other words, an improvement on the 
maximum efficiency of the best present lamp of 334 per 
cent. would euable the electric supply companies to compete 
with gas. Mr. Edison, in common with a number of others 


THE CRAWFORD-VOELKER LAMP, 


who have attempted to improve the carbon filaments, as 
a matter of fact has failed up to the present time, in 


general practice, to get beyond 13 to 14 lamps to the horse- 


power. The Crawford-Voelker lamp already represents on the 
basis of the Holden tests, 21 to 225 lamps per horse-power, 
which makes the proposition still more interesting. 

The inventor of the Crawford-Voelker lamp claims to 
have discovered a method of effecting a chemical union 
between several rare metals or earths and carbon, thereby 
being enabled to produce for the first time a /rue carbide 
filament, The filaments made under the new process possess 
a higher specific resistance than carbon filaments, seem 
to disintegrate or waste away much more slowly, and are 
practically uniform in their resistance. 

It is also interesting to note that lamps running to such 
high voltages as 500 volts have been successfully made by 
this new process, and do not seem to possess the same 
delicacy that the ordinary 200-volt lamp of commerce shows. 
These high voltage lamps are to be scen at the Crawford- 
Voelker Laboratory, and it may be noted that they can be 
snapped on and off and show less evidence of vibration than 
does the ordinary lamp of 200 volts. 

The maximum pressure allowed under the regulations 
issued by the Board of Trade in this country is fixed at 
about 250 volts, but the difficulty hitherto experienced in 
obtaining efficient and economical lamps of this voltage, 
which would have a life long enough to satisfy the users, has 
practically deprived the supply companies from availing 
themselves of the manifest advantages of the pressure 
already allowable. 

An interesting feature of the new lamp will be noted in 
the illustration, which shows that it is bifurcated at the end. 
The purpose of this bifurcation is to insulate the two ends 
of the filament. Sir William H. Preece, in March, 1885, 
presented to the Royal Society a paper “On a Peculiar 
Behaviour of Glow Lamps when raised to High Incan- 
descence.” It shows that as the voltage applied to glow 
lamps increased, a current flowed through the exhausted space 
between the heels of the filament without passing through 
the filament at all, simply wasting energy. This can also 
be readily shown by means of a laboratory experiment, 
which demonstrates the flowing of the current between the 
ends of the filament. The advantage of this bifurcation 
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has been demonstrated by numerous tests on the part of the 
inventor, and has proved that the life of the filament is 
greatly enhanced by the division of the globe. For high 
voltages it is claimed to be essential. 

It would seem, therefore, that electric lighting, through 
this most important discovery, which has been tested very 
thoroughly for the past 14 months in this country and in 
France, is about to come into a new era of prosperity, and 
that the gas companies will have to look to their laurels, 
because for the first time electric light has reached a basis 
where it can compete successfully with gas. In addition to 
the tests of distinguished experts both here and in France in 
connection with the Crawford-Voelker lamp, many of these 
lamps have been given to consumers for test, and the testi- 
mony concerning their usefulness is a verification of the 
economies claimed. 

In the tests made by Colonel Holden he was not content 
to use a constant voltage, but submitted the lamps to a 
street circuit, which was close to the power house, and the 
lamps were subjected to the fluctuations due to this close 
proximity. Since the date of the tests constant improve- 
ments have been going on at the Crawford-Voelker labora- 
tory, and even greater efficiencies are shown. The laboratory 
has turned out over 200,000 filaments, and makes the lamp 
from beginning to end with the exception of the base. 

In making the base, for high voltages, porcelain is used ; 
for low voltages a division of porcelain is made in the centre 
for the purpose of continuing the insulation through the 
base of the lamp. 

The results herein mentioned refer alone to the carbide of 
titanium. The experiments of the Crawford-Voelker 
laboratory already show that a number of the rare earths, 
other than titanium, produce just as interesting results, but 
have not been worked out to the same extent commercially. 
Combinations with no less than five different rare earths 
have been made, some of them giving exceptionally beauti- 
ful and interesting results, and may mean more for the 
future of the electric lamp than even the results herein 
mentioned. a 

In the writer’s opinion the importance of this invention 
cannot be over-estimated. It is not within the province of 
this article to discuss the field open to a lamp of this nature, 
but it is a matter of common knowledge that any improve- 
ments in the present incandescent lamp, which will make 
electricity a more active competitor with gas, have a field 
which is practically unlimited, and will also be a great public 
benefit. 

For the benefit of engincers desiring details of the Holden 
test, extracts from the report of Colonel Holden are appended 
hereto :— 

Report by Col. H. C. L. Hornres, E. R. S., M. Inst. E. E., on 

CRAWFORD-VOELKER LAMPS. 


In compliance with your request of December 6th, 1900, I have been 
since that date investigating the advantages and watching the 
behaviour of the Crawford-Voelker lamps. . . . I instituted a test 
of 50 lamps, which was started on February 27th, 1901, and con. 
tinued without a break, except to allow of the lamps being measured 
electrically and tested photometrically, for 1,000 hours. 

Kleven lamps out of the 50 broke in the first 500 hours; of these 
the average life would be about 350 hours. During the second 
500 hours 15 lamps broke; their average life was 762 hours. The 
average life of the 11 and the 15 would thus be 588 hours, and if 
we take with these the 24 which burnt for a 1.000 hours, the 
minimum average life of the 50 lamps would be 787 hours. . 

The instruments used were carefully checked from time to time, 
and were correct to the Board of Trade standard ; the continuity of 
the tests was assured by a recording voltmeter and also a recording 
ammeter being included in the circuit. The whole of the lamps 
tested were not only measured by me personally, but were under 
lock and key and also under my seal in the cellar in which they 
were kept uuder test. " 

The photometer used was of the Lummer-Brodhum pattern, which 
js as accurate and reliable an instrument as can be employed for such 
a purpose, and the standard of light was furnished by a defner- 
Alteneck lamp burning amyl-acetate and emitting a light equal to 

88 of what is known as the English standard candle; every care 
was taken by testing lamps on other photometer benches besides 
this one that no error crept in. The results have been corrected on 
the basis of the English standard candle..... The efficiencies 
work out as follows :—At starting the Crawford-Voelker lamps had 
an efficiency of 2:535 watts per candle; at the end of 500 hours the 
Crawford- Voelker lamps had an efliciency of 2:845 watts per candle; 
and at the termination of the test after 1,000 hours the Crawford- 
Voelker lamps had an efficiency of 3:35 watts per candle 

The results of Sir Wm. Preece's test are as follows: — 

The best 8-C. p. lamps (200 volts) obtainable start at an efficiency 


of 4'21 watts per candle, and have, after 400 hours’ burning, an 
efficiency of 5°74 watts per candle..... 

The economy, therefore, shown by the Crawford-Voelker lamps 
over the others is thus 39°8 per cent. at starting, and after 500 hours 
(as against 400 hours of the other lamps) 50 4 per cent.; and even if 
we compare the efficiency of the Crawford-Voelker lamps after 
burning 1,000 hours, when it was 3:35 watts per candle, they show 
a superiority of 41:6 per cent., which is a very remarkable result. 

I have no doubt whatever but that when these lamps have passed 
from the laboratory stage to that of the factory, and I see no 
reason why they should not be manufactured in any quantities as 
soon as the requisite facilities have been provide. Their 
already high efficiency, compared to other lamps, will be still 
further improved. . . .. 

These remarks are specially applicable to the 200-volt lamp. ... 
As regards Crawford-Voelker lamps of lower voltages—100 volts, 
for instance—there is no difficulty whatever in their manufacture 

. and I see no difficulty in producing Crawford-Voelker lamps of 
high efficiency up to 400 volts, or even more.“? 
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ATKINS & APPLEGARTH v. TRE CAS TN BR-KELLNER ALKALI 
COMPANY. 


(Continued from page 878.) 


In the Court of Appeal on 27th ult., the hearing was resumed of the 
application to strike out in the name of the plaintiffs the appeal 
entered in this action. 

Mr. APPLEGARTH, one of the plaintiffs, now appeared in person, 
and stating that they had not authorised the appeal and expressed 
a wish to have it struck out of the list. 

Lord Justice WILLIAMS asked whether the plaintiffs had ceased 
to retain the solicitora whose names appeared on the record. 

Mr. APPLEGARTH said they had given them no instructions to 
make the appeal. 

Lord Justice WILLIAus: But so long as their names are on the 
record, I very much doubt whether you are in a position to make an 
application without bringing them here. 

Mr. ASTBURY, K. C., as representing the Commercial Development 
Company, said he appeared on the instruction of the plaintiffs' 
solicitors on the record to oppose the renewal of the appeal. Messrs. 
Atkins & Applegarth had entered into an agreement with his clients 
by which the plaintiffs could not withdraw their retainer without 
paying costs, which amounted to a large sum, aud of which plaintiffs 
had not paid one penny. 

Lord Justice WILLIAMs said that when plaintiffs had taken steps 
for the removal of the names of the solicitors from the record, they 
could make the application, but possibly before the removal could 
be effected the solicitors' costs would have to be paid. 

Mr. BovsriELD, K.C., for the defendants, observed that it was 
very diflicult to ascertain what steps the plaintiffs could take. 

Lord Justice Romer said the plaintiffs appeared to have given 
the solicitors an irrevocable retainer to act for them, but it was not 
an agreement in which specific performance could be enforced. 

Mr. ASTBURY said it was in evidence that Atkins & Applegarth 
were merely trustees for their clients in the matter. He had 
received no notice of the application, and the moment the plaintiffs 
made an application that interfered with his rights he should move 
to restrain them. 

Lord Justice WILLIAMS thought the most convenient course would 
be tolet the matter stand over so as to give Mr. Astbury the oppor- 
tunity of making such an application as he might desire to a Court 
of first instance. 

The application was accordingly directed to stand over fora 
fortnight. 


THE BnrrisH ELECTRIC Traction Company, LIMITED, v. THE 
COMMISSIONERS OF INLAND REVENUE. 


(Concluded from page 878.) 


In the Court of Appeal, composed of the Master of the Rolls, 
Justices Stirling and Mathew, on 26th ult., judgment was delivered 
in the above case on the appeal of the Commissioners from a judg- 
ment of Justices Kennedy and Phillimore in the Divisional Court 
in November last. 

In this case judgment had been entered against the Crown on 8 
question of the stamp duty payable on a lease made by the Corpo- 
ration of Croydon with the British Electric Traction Company of 
the electric tramways in the district of Croydon in consideration of 
certain annual payments reserved by the lcase. When the appeal 
from the Commissionera was lodged before the Divisional Court, 
there was a dispute as to the payments on the main rent, which 
came to £3,000, but the appeal in respect of that matter was dropped, 
and a consent judgment was entered for the Crown. The indenture 
in question was dated January 23rd, 1900, made between the Croydon 
Corporation and the British Electric Traction Company under Sec. 
19 of the Tramways Act, 1870. It recited that the Corporation was 
empowered by that Act, with the consent of the Board of Trade, 
to demise the right of user of the tramways referred to in the 
indenture, and the right of demanding or taking tolls in respect of 
the same. Clause 2 specified that the terms was for 21 years, and 


i Bince this report was written my predictioh has been verified, 
and Crawford-Voelker 500-volt lamps are an accomplished fact. 
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Clanse 3 gave the principal rents, as to which there was no dispute. 
Clause 4 provided that the company should pay, as from the date 
of a certificate of the Board of Trade, authorising electric traction, 
£100 a year per mile of road along which the tramways were laid, 
in lieu of maintaining roads and repairing tramways, and tbis 
amounted altogether to £900. It was also provided by other clauses 
that the compauy should purchase all electric energy required for 
the tramways from the Corporation at 92d. per unit during the con- 
tinuance of the lease, with a provision that so long as the Corpora- 
tion supplied the energy reasonably required by the company for 
working the tramways, the minimum sum payable in any one year 
should be £4,000, with provision for revision of the price charged 
at the end of the second year. Clause 42 provided for the deter- 
mination by the company in certain contingencies of their obliga- 
tion to purchase electric energy from the Co oration, and 
Clause 41 gave a special power of distress. On behalf of the 
Crown it was contended that, as regarded the £900, it ought 
to be charged with duty as rent, and as regards the 44, 000 
under the head of bond covenant,” &c., under the Stamp Act, 1891. 
The question for the Court was whether the instrument was charge- 
able with the second sums of £20 15s., 10s, and £105, and if not, 
with what duty it was chargeable. Mr. Justice Kennedy thought 
that the sums of £900 and £4,000 did not represent rent, and that 
the stipulations with regard to those sums were “ covenants relating 
to the matter of the lease” within Section 77 (2) of the Stamp Act, 
1391, and that therefore those sums were exempt from the payment 
of duty in addition to that charged on the lease. Mr. Justice Philli- 
more, however, thought that both sums represented rent, and ought, 
therefore, to be taken into consideration in assessing the ad valorem 
duty with which the instrument was chargeable asa “ lease or tack.” 
The judgment of the Court was entered in accordance with the 
opinion of Mr. Justice Kennedy, hence the present appeal of the 
Commissioners. 

The MASTER oF THE Rorrs, in giving judgment, held that, as 
to the sum of £900 under Clause 4, it was to be treated as rent, and 
as to such swelling the ad valorem duty. He construed that clause 
as a stipulation by the Corporation for additional rent payable by 
the Traction Company by reason of the Corporation undertaking to 
keep the demised premises in repair. He therefore accepted the 
contention of the Crown on that part of the case. As to the £4,000 
under Clause 30, the minimum sum payable by the lessees for the 
supply of electric energy by the Corporation, his Lordship did not 
think that that sum could properly be described as rent. It was not, 
in fact, rent, but was a sum payable for electric energy to bc 
supplied, just as gas or water was. He thought the contention of 
the Crown failed as to the £4,000, either as providing a claim for 
stamp duty as a bond or covenant or as being rent. The result, 
therefore, was that the Crown succeeded as to the claim for stamp 
duty on the £900, but failed as to the claim for stamp duty on the 
£4,000. 

The Lorps Justices concurred, and as the Crown had sub- 
stantially failed on the appeal, the respondents were awarded the 
costs of the appeal. 


Disrricr Councit's PowERs OVER ELECTRICAL UNDERGROUND 
WIRES. 
(Concluded from page 880.) 


THe hearing of the act ions Wigham, Richardson & Co., Limited, 
against the Walker-on-Tyne Urban District Council, and the Dis- 
trict Council against Wigham, Richardson & Co. was resumed 
before Mr. Justice Farwell in the Chancery Division on 27th ult. 

Mr. Cripps, K. C., for Messrs. Wigham, Richardson & Co., in 
closing his case, said that there were two points of law. 

His Lorpsuir: It seems to me it is a question of fact; namely, 
whether tbe electrical pipes are part of the vault. 


Mr. Cripps said that the section relied upon by the Urban Dis- 


trict Council set forth that any person in any urban district who, 
without the written consent of the authority, causes a “ building " 
to be newly erected “overa sewer ;” then, secondly, causes any 
vault, arch or cellar to be newly constructed under a street,” the 
urban authority might cause such building, vault, arch or cellar to be 
altered, pulled down, or otherwise dealt with. What was con- 
structed was an arch, and that arch had now been broken through 
and ite place filled up. On the question of fact, the point seemed 
to bé whether the concrete foundation in which the electrical pipes 
are laid was part of the arch which the Council might take away. 
He submitted that it was no part of the arch, and the Dis!rict 
Council had no right to interfere with or cut pipes laid in that con- 
crete flooring. 

Mr. Rosson, K.C., for the District Council, said that the question 
was whether these pipes were in any structure, or in aay part of any 
structure, which the Council were entitled to remove as being 
constructed in contravention of tbe statute. That was the question 
of fact in the case. If could not be said that the floor of a vault or 
arch was no part of the vault or of an arch supporting a superin- 
cumbent weight. The floor was part of the structure ; and if the 
Pipes were laid in the floer of this vault, these pipes and that floor 
Were as much part of the structure which the District Council were 
entitled to remove as any other part of the structure. 

His Lorpsnip, in giving judgment, said that the view he tcok of 
this case was that it turned on a question of fact, namely, whether 
the pipes in question were a structure, or situated in any structure 
which the District Council were entitled to remove under Sec. 26 
of the Public Health Act. The first action was by the local 
authority claiming a declaration in accordance with that section, 
and to that there was no defence at all, because nobody disputed 
that the local authority had that particular statutory right. But 
the company, admitting that, brought a cross action to restrain the 


local authority from interfering with the pipes. The company 
were lessees for 44 years unexpired of the land on both sides 
of Fisher Street. The subsoil of the street, therefore, at the locus 
in quo belonged to them. Wigham & Co, being ownera on each 
side of the street, were minded to take their electric cables from 
their property on the one side to their property on the other, It 
happened that the local authority were themaelves authorised to 
supply, and did supply, electric light, and Wigham & Co. got their 
electric supply from a rival compauy, and their counsel had 
admitted very frankly that they wanted to secure the supply to 
Messrs. Wigham & Co. Had Wigkam & Co., being owners, simply 
drilled a hole through the subsoil and thrust a pipe through from 
one side to the other there could bave been no interference by the 
local authority. But they had built a tunnel, with an arched roof 
and sides and floor of concrete. Such a structure required the 
written consequent of the urban authority before it was built, and 
as it was not so obtained, the urban authority had the right to have 
that stracture removed. Having made that tunnel, the company 
changed their plans, and instead of laying their pipes in the iuterior 
of that tunnel, they cut away tha centre of the concrete floor down 
to the clay, and laid their pipes on the clay; and on the top of 
them'the concrete was filled in again to the height: of the original 
flooring. The local authority wanted to cut those pipes 
on íhe ground that they were part on the floor of the arch, 
vault, or cellar, that they were entitled to remove the floor, 
and inasmuch as these pipes are in or under the floor, they were 
entitled to remove the pipes also. In his Lordship's judgment, the 
place where the pipes were now laid was no part of the floor of the 
vault as built. If those pipes were under the floor of concrete the 
arch could be removed without touchiug the pipes. He was relieved 
from considering the question of bond Jides, because it had been 
admitted that the Urban Council desired to remove these pipes that 
they themselves might get the custom of Wigham & Co. It might 
be for some other tribunal to say how far municipal bodies were 
entitled to compete with other trading bodies by using the 
rights given them for the purpose of protecting the public 
health, so as to take away the customers of their rivals in 
trade. He would say no more on that point at present, 
except that he did not think it was a reasonable use of 
their powers by local authorities, and he was not sorry that 
he was able to come to the conclusion that the pipes as placed were no 
part of a “vault, arch, or cellar,” under the statute. The District 
Council succeeded in their claim for a declaration of their rights under 
the section, and Wigham & Co. would have to pay the costs of that 
action. In the cross action Wigham & Co. succeeded, and there 
would be an injunction to restrain the District Council from 
cutting, disturbing or damaging the pipes or mains, the Council to 
pay the costa of this action. 
Judgment accordingly. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
LIMITED, v. JOHNSON & HooPEB, Loutep. 


THIS case was in Mr. Justice Eady's list on Monday. Mr. Eve, 
K.C., who appeared with Mr. Becket Terrell for the plaintiffs, said 
the parties had come to terms. A consent order was made in the 
terms agreed upon, which, however, were not stated. 


NaTIONAL ELECTRIC WiRING COMPANY v. AARONS. 


IN the Westminster (London) County Court, on 29th ult, his 
Honour Deputy Judge Horton Smith, K.C., had before him the 
adjourned action the National Electric Wiring Company, Limited, 
v. Aarons. This was a claim for £5 8s. 6d. for work done. Mr. 
Heldesheimer was the barrister for the plaintiffs, and Mr. Merton 
solicitor for the plaintiffs. It appeared that defendants (man and 
wife, were sued) took a house in the Hoxton Road, Shoreditch, at 
the beginning of the present year. In it wasan electric light in- 
stallation, put there by the plaintiff company about two years 
before. The company had an agreement with the Shoreditch 
Vestry, which was the supply authority, to wire houses free, on the 
understanding that they received fd. a unit (B. of T.) for the cur- 
rent subsequently supplied over such installations. When Aarons 
took bis new house and found the wiriug, he wrote to the Vestry — 
now the borough—and intimated his wish to become a consumer. 
The Vestry authorities accordingly sent one of their inspectors to 
the premises to test the installation. He found that it was 
earthed in several places, and a communication was sent to the 
plaintiffs (whom witnesses referred to as the Free Wiring Com- 
pany), requesting them to carry out the necessary repairs. The 
contention of the plaintiffs was, that the work they actually did 
was not repairs in pursuance of their agreement with the Shore- 
ditch Vestry, but alterations in pursuance of orders given their 
men by the male defendant, who wanted the position of various lights 
altered to suit his business. John Aarons denied that any of the 
work done could be called alterations.“ He certainly ordered 
none, and considered the amount claimed most unreasonable. The 
Wiring Company did not do 5s. worth of work, and what they did 
do was to take down some “big” (arc) lamps and put up some 
" little tiddy ” (incandescent) ones in their place.—Mr. Cowrie, the 
managing director of the plaintiff company, said that when the men 
were putting in a new installation, or repairing an old, they did 
not follow instructions which might be given them by the prospec- 
tive consumer, because the arrangements might be quite unsuited 
for the use of future tenants. 

His Honour found that both “repairs” and “ alterations” lal 
been done, and that the company were obliged to do the former tr«« 
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as far as the tenant was concerned, under their agreement with the 
Shoreditch Vestry. Defendant would, l:owever, have to pay for the 
alterations. He should turn the matter over to the Registrar for 
him to disintegrate the amounts for the different kinds of work, and 
give judgment for the amouut fovud, with tbe coste, at the discre- 
tion of the Registrar, 


CHAMBERLAIN & HookHAM, LIMITED, v. THE Mayon, ALDERMEN 
AND BURGESSES OF THE BOROUGH OF BRADFORD. 


(Continued from page 832.) 


Lorn Jcstick WILLIAMS said he felt a great difficulty in following 
these things, and thought if he knew the sort of question which was 
raised as to the alleged infringement, it would tend to elucidate 
matters. 
Mr. MovrTON said he would tell his Lordship exactly what the 
nature of the case was. The plaintiffs did not pretend that the 
theory of the brake fighting against this motor was not known— 
people had, asa matter of theory, enunciated it, but nobody had ever 
succeeded in making such a meter. The people who possibly first 
of all enunciated it took out a patent for it, dropped it, and probably 
never made any such meter. The plaintiffs were the first people 
who made a meter on this principle. People did not realise the 
practical conditions which must be observed in order to make the 
meter work. They did not realise that you must have an exceed- 
ingly powerful field, not only for the brake, but it was an advantage 
cven to have a powerful field for the motor, because the obstacle to 
the success of all these meters was friction. You bad to have a 
thing which would move when a single lamp was put on and which 
would not be really disturbed when you put 100 or 1,000 on. Now 
friction interfered so much in the case where there was a very small 
lend or amount that the thing which stood between theory and 
practice was the realisation of how to get over friction, and the true 
way to get over friction was to exaggerate your forces without 
exaggerating your friction, so that a powerful brake and a powerful 
motor would work accurately because friction might be disregarded. 
Mr. Hookham was the first person realising that, to work 
it out in a practical meter, and to show people how 
to make a practical meter. What the plaintiffs said 
of the defendants was that they bad taken their method of 
making this theory practicable, and when their Lordships came to 
examine the defendants’ meter—which was a meter which had suc- 
ceeded in doing the problem—he thought they would come to the 
conclusion that the defendants solved the problem by substantially 
using the plaintiffs’ means. The defendants used powerful magnets 
made in exactly the same way as Hookham pointed out and claimed 
as necessary to make the thing practicable. The defendants said 
that one of the great points of difference was this: The plaintiffs 
measured current in their fig. 4. It was a question whether they 
were confined to current, but he (counsel) was putting the 
defendants’ argument on the point, The defendants said: Oh, 
your meter, on the proper construction of your specification, was a 
meter which only measured current ; our meter measures the product 
of current and pressure, which means energy.” The plaintiffs’ reply 
to that was that these meters were all made for electric lighting 
circuits, where the one condition is that the pressure is to be con- 
stant, and that if the defendants used their meter so that the 
pressure was constant, what they measured was current. The real 
fact of the case was that the defendants’ wasa current meter. That 
was the main distinction which the defendants made between their 
meter and the plaintiffs’. If that defence broke down, the defen- 
dants attacked the validity of the plaintiffs’ patent. That, however, 
was the real question with regard to infringement. A number of 
subsidiary points arose in the second line of defence, but the learned 
counselsaid he would deal with those as the case went on. He 
thought he might say that in this case every possible defence was 
raised, and in those circumstances he felt compelled to read both the 
provisional and complete specifications, as, among other things, the 
defendants said there was disconformity, and that the invention 
claimed in the complete specification was different from that 
described in the provisional. The learned counsel, continuing, said 
that his argument must necessarily be a long one, and he did not 
want to sit down until their Lordships were really in possession of 
the whole case. 

Lord Justice Romer suggested that it might shorten the case if 
they tried the question of infringement or non-infringement first, 
if that could be conveniently done. If the plaintiffs succeeded on 
that issue they might then bave to go into the other questions. 

Mr. MoUuLTON replied that on the question of infringement it was 
necessary to read the specifications and claims. He would proceed 
to do that at once, and would not go into the other questions more 
than he could help. 

Lord Justice RouER: The patent is out now? 

Mr. Mountton: Oh, yes, my lord. 

Lord Justice WILLIAMS: Then it is now a question of damages ? 

Mr. MouLTOoN: Yes, my lord, that is substantially the question 
for me. 

Lord Justice WILLIAMS: I quite understand that. 

Mr. MourToN then read portions of the provisional and complete 
specification, and with the assistance of Mr. Astbury, explained to 
their Lordships the various parts of the meter on & model con- 
structed by the plaintiffs according to the specification. The 
learned counsel explained to their Lordships that permanent magnets 
could be exactly imitated by electro-maguets. If he had a piece of 
iron and wrapped a coil of wire round it several times and then 
passed an electric current through it, it would be to all intents and 


purposes a permanent magnet. You could, therefore, subetitute 
for a permanent magnet an electro-magnet. Ifyou wanted a constant 
electro-magnet you put the ende of your wires on your mains, and 
there was a constant pressure in your mains which would drive & 
constant current round the magnet. 

Lord Justice Romer: Is there constant pressure in the mains? 

Mr. MourTON:Ihopeso. Ido not know whether your Lordship 
is a sufferer? 

Lord Justice WILLIAMB: You put me in a constant state of per- 
haps idle fear in case in a minute or two you will say thie has 
nothing to do with this case. Will you tell me which claim in 
your patent you say they have infringed. ! 

Mr. MourroN replied that he was coming to that directly. The 
plaintiffs sued the defendants on the first, and third claims, He 
would soon bring the culprits in, and then their Lordships would 
see what he was dealing with. 'The infringer used an electro- 
magnet instead of the plaintiffs’ permanent magnet; but he made 
his electro-magnets his moving part, and he put his current through 
his stationary part. That was the alternative in the plaintiffs 
specification. 

Mr. Crrees: We say he does not point it out, and could not 
do it. 

Mr. Movutton said their Lordships might take that as con- 
tentious. The defendant had, as he said, the electro-magnet ; but 
he made it his moving part, and this he put from one main to the 
other main. Electrically it was the same. Now the defendant 
took his rotating part and took the current he wanted to measure 
through those electro-magnets, so that he had got the whole action 
of the constant electro-magnets turning round with the current. 

Lord Justice WILLIAMS: Mr. Cripps, you don’t in any way 
question that what Mr. Moulton describes rightly describes 
what you can do? 

Mr. Cripps: No. 

Lord Justice WILLIAMS: Do I understand that you deny that 
anything in the claim covers what you do? 

Mr. Cripps: Certainly. There are a good many matters in 
issue between us, but with respect to what my learned friend 
said could be done with reference to his meter they were at issue 
entirely. 

Lord Justice WirLIAMS: You criticise what Mr. Moulton said 
could be done with his meter. 

Mr. CniPPs: Quite so. 

Lord Justice WILLIAMS: But you do not criticise his description 
of what your meter did. 

Mr. Cripps: No, I do not. 

" Mr. MouLTON: I was not speaking of my meter but of my speci- 

cation. 

Lord Justice Romer: I do not think I have quite followed your 
third claim. 

Mr. Moutton: May I come to that afterwards, because there are 
a number of alternatives? One of the alternatives is the one the 
defendants have taken. 

Mr. Cripps: In the specification they talk about electro-magnets 
capable of saturation. In a certain sense these might be electro- 
magnets, but they were not electro-magnets capable of saturation. 

Mr. Movrrox asked to be allowed to make good his point about 
the converse being given as an alternative in the specification. The 
specification on page 4, line 50, said, In the meter described 
and represented the main current passes through the armature and 
the shunt through the field magnet, but similar results may be 
obtained by reversing this arrangement, in which case the use of 
iron in the armature is preferable.” 

Lord Justice WILLIAMS: Does not the field magnet there mean 
permanent field magnet ? 

Mr. Movutron said it could not mean that. The energy going 
through the field magnet indicates that it must be an electro-magnet. 
It was quite clear in that specification that the inventor pointed 

out that they might make this interchange of functions. That was 
well known, and would not be contested. 

Mr. CBiPPs: It will be contested. There is no claim upon it. 

Mr. Mourrox: No; but it is perfectly clear that they might in- 
terchange these functions. The specification went on: “In order 
to enable the meter to measure current the field must be constant,” 
E . "and to obtain this constancy in electro-magnets 
they must be saturated.” Learned counsel said he should 
like to explain what was meant by saturation. If they 
took an electric magnet without iron in it the magnetism 
was really proportionate to the current. If they put iron into it, it 
became very much more powerful, but for a long range the magnet 

was still proportionate to the current, perhaps in higher ratio, but 

still proportionate to the current. If soft iron were employed and 
the current was doubled they doubled the magnetism, but there was 

a point beyond which it was impossible to go. The iron would not 

go on increasing in power, so that if they worked with very large 

currents as compared to the piece of iron employed, they would find 
that though they doubled the current they would not double the 
magnetism. They had got as much magnetism into the iron as it 
could contain, and then they said that the iron was saturated, £0 
that if they wanted an electro-magnet that was ever constant, even 
with varying degrees of currents, they took care that it was satu- 
rated because then it would not show any more magnetism. But 
as the specification pointed out, “In electric circuits in which the 
electromotive force is practically constant this degree of saturation 
in electro-magnets is not essential.” They might have there 
electro-magnets instead of permanent magnets. They might 
have them in their field or in their armature. They 
must be made constant. The best way to do 80 is 
to have them saturated, but if the pressure was con- 
stant, then they need not trouble about the saturation. Well, 
now what the defendants did was, as the plaintiffs said, exactly 
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what was described in the specification. What the effect of the 
claim was he would deal with Jater. The defendants had chosen 
to have a copstant electro- magnet in the armature, and so long as 
the pressure in the mains was constant, it was a constant electro- 
magnet in the armature. They carried the current through the main 
field magnets. They did not need to saturate their armature, 
because their current in the armature was at & constant pressure. 

Lord Justice WiLLIAMS: You say in your specification that in 
order to have this constancy of the electro-magnet it must be 
saturated, and then you go on to say in spite of that there is an 
exception, and that they are not required to be saturated. "When 
you come to your claim, what do you say about that ? 

Mr. MouLToN said he did not do anything to exclude it from his 
claim. But to go to the point which his learned friend had 
been trying to suggest as a distinction between his meter and that 
of the plaintiffs. Mr. Cripps said that his instrument, if it was 
put upon a non-constant supply of electricity, that was to say, an 
electric supply where the pressure was not constant, would not work 
asa current meter. But the answer to that was that the defen- 
dants took care that the meters were made and only made for putting 
on a constant pressure. His friend said his was an energy meter; 
that was to say, the armature would measure the pressure and the field 
magnet would measure the amount. Yes, the plaintiffs replied ; but 
you mean to keep the pressure constant, and by doing that you 
really measure the current. As the defendants used it they had a con- 
stant element and a current element, and that was exactly what 
the plaintiffs had. It was quite true they interchanged operations, 
but the plaintiffs carefully told them that they might interchange 
operations. It was electrically equivalent, and no one had ventured 
to deny that. 

The hearing was then adjourned. 


Mr. Mootron, resuming his address on 20th ult., said that when 
the Court adjourned the day before he was just coming to the claims 
in the specification. Before reading them he wanted to put shortly 
what he submitted was described in the body of the specification. 
It was an electric meter for measuring electric current in which you 
had the counter-action of a motor and an electric brake. The 
motor has a constant, or nearly constant, field, and the current 
goes through its armature. There was on the same spindle the 
electric brake—that was the copper disc, which was also in an 
almost constant field, and the rotation of this measured the current 
that passed. That was the structural description of the invention. 
But Hookham pointed out that there were substitutions which 
could bé made. What he said was: I described the field as 
constant and the current going through the turning part, but 
you can convert that and let the current go through the stationary 
part and the moving part be the constant.” That was put asa thing 
known to all electricians. The substitution could be made as a 
matter of course by anyone. If their Lordships went into one of 
the great electric lighting stations to-day with an electrician, that 
electrician would have to go and look at the machine and trace out 
the connections before he could tell whether the moving part was 
the field magnet or whether it was the armature, used in that 
sense. Whetber you got the current for lighting from the stationary 
part or the moving part, could be only worked out by tracing the 
wires which led from the mains. The whole action of dynamos and 


motors consists of inter-action of the two parts. 


Lord Justice WILLIAMs said he did not know what the word 
armature meant. He had seen what the learned counsel called the 
armature in the model handed up. 

Mr. MoULTON: Armature means here, and usually means, that 
part of a dynamo from which you get your current; originally it 


was the rotating part. There is really no difficulty as to the meaning of 


the word, but there is a great deal of confusion. The first meaning 
of the word was this: Your Lordship remembers horseshoe magnets 
—I should think that everybody has played with them when they 
were young—and in order to keep the magnetism of these magnets 
you used to put a piece of iron across the ends. That used to be 
called an armature. It was a piece which did not belong to the 
magnet but was always kept there. 

Mr. Justice WILLIAMS: I know. But will you do what a cheap 
dictionary like Nuttall would do for me, and tell me how it comes 
to be used ? 

Mr. Moutton: Very well, my Lord. It really is that which is 
moved in the presence of the magnets. That was the original 


‘idea, 


Tord Justice Romer: What is the derivation of it? 

Mr. Mourros: It is a French word for outfit. It was applied to 
the piece of iron because it completes the magnet. That is the 
origin I have always given to it myself. 

Lord Justice WinLrAMS: There were little bits like that on 
magnets that I used to have as a child, but Idid not call them the 


armature. 


Mr. MourroN: No, I suppose it was called the keeper. When 
they first had the original idea of a dynamo-electric machine it was 
to have a magnet with something rotating in front of it, and therefore 
that was called the armature. It got that name, and then it got to 
mean the rotating part of a dynamo machine, and that is its normal 


and natural meaning. You always supposed tbat a dynamo was 


made of field magnets to make the magnetic field and the rotating 
art was called the armature. If you go to any of the electric 
ighting stations you will find that all that the engines do is to 
rotate this rotating part in the presence of the fixed part, and that 
starts the currents in the wires, and these currents are collected, and 
those are the currents which animate the lamps, so the rotating part 
got to be called the armature. So we take the armature to be the 
rotating part in this combination, Ithink there was no controversy 


- 


in the Court below that the armature was the part where there 
was the rotating power. There was a great deal of confusion, 
however. 

Mr. BousrrELD: I will admit, for the purposes of this case, that 


the armature is the rotating part. 
Mr. Mourton: Very well The learned counsel, continuing, said 


that the model before their Lordships was a complete description of 


the figure in the drawings. Now he would come to the infringer. 
He would trace the magnet current first. It was in shunt. 
Starting from one pole the current went through the arma- 
ture, in at the top of the rotating part, and through an 
enormous number of coils on the armature, and came back on 
the other pole, so that the rotating part was a conetant field magnet 
and was on the shunt. The consequence was that the constant 
part, which in the plaintiffs’ case was fixed, in that of the defendants 
was rotating, but in both cases it was made constant by being on the 
shunt or by having its own by-pass. That was the sense in which 
both of them were constant. Then, taking the lamp current, that 
went to the fixed part, and through it, and made a magnetic field; 
and this constant magnet rotated in a varying magnetic field, varying 
because if the current was doubled the strength of the mag- 
netic field would be doubled also. If you doubled the strength 
in the other, you doubled the strength in the armature. 
The interaction of these two was exactly the same as if the moving 
part had been stationary, and the stationary part had been moving. 
On the spindle of the defendants was fixed a disc which corresponded 
to the disc which was in the plaintiffs’, and it revolved in a constant 
magnetic field, produced by the two permanent magnets. The 
defendants’ had its own field, so that it differed from the 
plaintiffs’ by having a field of its own for the disc. Both 
these variants, the interchange of the functions of the two parts 
and the having a separate field and not the same field for the brake 
and the armature, were alternately provided for in the specification, 


and any electrician would realise that you could use both the one 


and the other. What Hookham said was “In the meter described 
and represented the main current passes through the armature and 
the shunt through the field magnet, but similar results may be 
obtained by reversing this arrangement,” and so on. Hookham 
touched the infringers by taking that alternative. He pointed out 
the variant that you need not have the disc in the same magnetic 
field as the armature; it might have its own. The words in the 
specification were: The electrical brake may be formed by the 
armature itself so as to rotate in the same field, or it may be inde- 
pendent of the armature and rotate in a separate field, or a separate 
brake may be used in addition to an armature brake. The learned 
counsel said that he might observe that, although from the models 
of the plaintiffs’ and defendants’ machines they looked very different, 
their outward appearance was nothing to go by. 

Lord Justice WILLIAMS (referring to the defendants’ model): You 
say a slight variety in his combination? 

Mr. Movutton: Yes, but a variety with an obvious equivalent. 
The learned counsel then referred to the claims sued upon. The 
first, he said, ran :—'' An electricity meter for measuring currents 
consisting of an electro-motor with constant field arranged sub- 
stantially as hereinbefore described and illustrated in the accom- 
panying drawings, the said electro-motor being combined with an 
electric brake, also moving in a constant, or nearly constant, field, 
preferably the same field as that in which the armature rotates, sub- 
stantially as herein described and illustrated in the accompanying 
drawings.” 

Lord Justice WILLIAMS said that what the patentee said there was 
* with constant field arranged substantially as hereinbefore de- 
scribed.” He said nothing about reversing the arrangement as sug- 
gested at line 50 of page 4 of the specification. 

Mr. MovrroN: No; but that is described. 

Lord Justice WirLIAMS: The subject matter of the invention is 
hereinbefore described as a constant field. 

Mr. Moutton: Yes; but even then, if they (defendants) took an 
equivalent to that pointed out in the specification, I should say 
they would not be outside the claim. 

Lord Justice WILLIAMS: I do not know. I cannot answer the 
question. Ishould have thought that they might make a combina- 
tion different to the combination claimed by you. 

Mr. MourToN replied that he would deal with that point. He 
would not forget any points to which their Lordships had called 
his attention. The learned counsel then read the third claim on 
which the plaintiffs sued :—'' In electricity meters the use, for the 
purpose of procuring a powerful and constant magnetic field, of 
permanent magnets arranged as described, with very large polar 
surfaces closely fronting each other, so as to form a narrow slit in 
which the disc armature revolves, whether the same be magnetised 
in position or otherwise, and the means described for regulating the 
same, when or if necessary, substantially as herein described, and iu 
part illustrated in the accompanying drawings." 

Lord Justice CozENs-Harpy observed that it seemed that the 
patentee claimed a particular mode of producing a result, and that 
the defendants produced the same result by another form which the 
patentee did not claim. 

Mr. MovrroN: Of course, in all these matters, you have to read 
the claims with the specification, and construe them fairly together. 
When you consider that he says you can interchange it, and then 
goes on to tell you exactly how to do it, it is hard to believe how a 
man would care to explain how to get outside his patent. 

Lord Justice WILLIAMS: It is hard to believe it, unless you think 
that the inventor had some particular reason for limitiog his claim 
in the way he has done. Everyone has known of cases in which 
you described alternative means, and you found it discreet when 
you came to your claims to stick to one. 

Mr. MourroN: I have never known of that case. I have 
known where you have kept to one particular claim to your 
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own loss. So here, after mentioning the equivalent, which 
he says is the equivalent by which you can obtain tbe same 
results, he goes on to give specific directiong how you can 
carry that out. It is impossible to think that a man would assist 
with practical directions to get practical resulta in a way he was not 
claiming. The specification abounded with suggested useful alter- 
natives. He thought that when their Lordships followed the whole 
language of the specification and the claims, it was clear that the 
patentee meant to include such variante as he bad described. The 
patentee said you might use as your brake a disc, and he said you 
might also use a cylinder of copper. That was an example. If a 
cylinder of copper were used it would greatly alter the look of the 
5 but every electrician would say it was an electrical equiva- 
ent. 

Lord Justice WILLIAMS: Your invention does not include the 
statement ofa new principle. You can only complain then of his 
taking your combination. A man has a right to take another com- 
bination. 

Mr. MourLToN: Yes; taking another position. No such meter 
had ever existed before. 

Lord Justice WirLIAMS: If you succeed in that, well and good. 
But if you fail on that you cannot make any use of electrical equi- 
valent. 

Mr. Mourrow: That no such meter had ever existed before, I do 
not remember being challenged. 

Lord Justice Cozens-Harpy: There were electricity meters before, 
I suppose ? 

. Mr. Cripps: One point was that there was nothing in our meter 
Which had not been known and used long before. 

Mr. MourTOoN: I never heard my learned friend raise that in the 
Court below. l l 

Mr. Cripps: We said our meter was a Siemens's meter with brake 
attached to it, and that there was uo new element in it. 

Mr. Mour-ron said it wa: never pretended that it was ever used 

before. Theonly thing wasa suggestion thata man tried to use the 
principle for eight years and then could not carry it out. Con- 
tinuing, the learned counsel said his submission was that on a fair 
iuterpretation of the specification the alternatives that were speci- 
fically described, pointed out and dealt with so that they cculd be 
practically used, must be read into the first claim. In the third 
claim the patentee claimed this method for getting a powerful and 
constant magnetic field with large pole-pieces, as compared with the 
distance between them, for the purpose of making a permanent 
and strong magnet. That the plaintiffs said the defendants had taken. 
This was the first solution, the first successful practical meter, on 
this principle. The plaintiffs said that what they realised, carried 
out, aud showed the world how to carry out, was, that you could 
make a strong motor and a strong brake, and that you were not to 
be afraid of making your motor strong, because you must make your 
brake strong, too. Hookham showed the world how to do tbat, and 
the consequence was that this meter succeeded. What the defen- 
dants said was that if you made a collection of everything that bad 
been written and published on the point, and put them all together, 
you could get directions which would enable you to do it. His 
submission with regard to that was that that theory of Mosaic had 
always been objected to by the Courts. A question of novelty was 
a question of fact, and it was not the question whether the world 
might have known, but whether it did. The evidence was the test. 
The test was, did anybody ever know how to make a meter of this 
kind before, and were the plaintiffs the first to teach the world how 
to do it? 
Lord Justice WiLLIAMS: When you say the real question is 
whether anybody ever did make a meter of this kind before, I 
should like to point out that they made electric meters before. You 
must get beyond that. 

Mr. Movtton: I mean an electric meter formed by an electric 
motor acting against an electric magnetic brake. I say the world 
had never seen one before. 

Lord Justice Romer: It has been pointed out that you could make 

electric meters for measuring purposes with an electric motor acting 
against an electric brake, but there had been a difficulty in doing it 
owing to the friction, and what you did was to adopt a form of the 
principle which obviated that difficulty, so that your claim would 
really be for the form by which you carry that into operation. 
: Mr. Moutton: Yes; but I think, when you come to see the 
alleged anticipations, our merits are very much more tban that. We 
say, therefore, although people had seen the possibility of doing it, 
nobody had shown the public how it could be done st all. We say 
that essential for success we have put into our specification, and 
that that is what the defendants have taken. That is the best way 
to put it. N 

Lord Justice WiLLIAMS: You have told us that for eight years 
some person tried to produce such a meter but failed; that the 
difficulty be could not get over was the difficulty your clients did 
get over. What difficulty was that ? 

Mr. Mot.ron replied that the supposed difficulty was getting 
over friction, but his belief was that what stopped them was that 
they did not know how to make powerful and permanent magnets. 
The plaintiffs showed the world the ways of getting over friction, 
besides how to make powerful and permanent magnets. 

Lord Justice WILLIAMS: I want to know what you say was your 
invention which enabled the using of powerful and permanent 
magnets, b»cause powerful and permanent magnets were not novel 

Mr. Mouton: We say they were. We say tbe knowledge of the 
world before with regard to magnets was this, viz.,that you could mag- 
netise a thing powerfully, but that it rapidly would lose its magnetism. 
Jf you maguetised to the full extent a piece of steel, a tap with a 
bammer would make two-thirds of it go. - The learned counsel then 
referred to the evidence of Mr. Dugald Clerk in the Court below, 
and said that Mr. Clerk was asked what the defendants’ meter 


measured at Bradford, and he said current. It was put on an elec- 
tric lighting circuit, which had to have constant pressure, and he 
(counsel) was satisfied to rest with that. It was objected that this 
might be puton mains where the pressure varied very much, and then it 
would measure the product of the pressure into the current. Tt would 
not measure the current, but the product of the two. The plaintiffs’ 
answer was double. 'They said it was used for electric lighting 
mains where the pressure was kept constant, and that the defendants 
showed themselves that it was never meant to be used for varying 
potential, but was meant to be used on a constant source. The 
plaintiffs said the defendants used the meter as they described it to 
be used, as a current meter. What the defendants replied was that 
theirs was an energy meter, and that if you were to put it on a 
non-constant circuit, it would measüre energy. Very likely ; but it 
did not measure energy, it measured current. 

Lord Justice WILLIAus: Do you agree with Mr. Justice Farwell 
who, having described the defendants’ meter as an energy meter, 
says it will not directly measure current at all? j 

Mr. MobLTroN: No, unless it is on a source where the pressure is 
constant—where one element is constant. 

After the luncheon adjournment, reference was made to the 
application which had some time previously been made for leave 
tu file further evidence on the appeal. Mr. Moulton said it bad 
then been agreed between the parties that Mr. Swinburne, as the 
plaintiffs’ expert, and Prof. Ayrton as the defendants’ expert, should 
re-measure magnets put in evidence, and as to which, at the time, 
there was some controversy. Those gentlemen had since met, and 
he had a report. 

Mr. Bousri£r.D said he had no report from Mr. Swinburne. 

Mr. Mouton said this was what happened. In his report Mr. 
Swinburne said that he and Prof. Ayrton measured the electro- 
magnet, but in the condition into which it had been put at the 
trial. Then Mr. Swinburne suggested that it should be measured 
iu the condition in which it was originally, but Prof. Ayrton abso- 
lutely refused to do so, because he said he had never made a state- 
ment about that magnet, and that he had never suggested that the 
magnet, as it existed before, could be used for braking purposes. 

Mr. BovsrIELD objected to the reading of the report. 

Lord Justice WiLLIAMS did not think time would be saved by 
constant interruptions. 

Mr. BovsriELD said he objected to bis learned friend going into 
matters not in evidence before the Court. 

Mr. Movutton: What happened was this; I have got the re- 
port 

Mr. BovsrriELp: Now, I object to that. My friend proposes to 
read a statement not given to us, and which is not in evidence. 

Mr. MouLToN said that all Mr. Swinburne did was to give an 
ac: urate account of what passed when the meter was tested. 

Lord Justice WILLIAus asked Mr. Bousfield if he suggested that 
the results of the tests by the one expert and the other ought not 
to be brought before the Court ? 

Mr. BovsrrigLp: Yes, I do; my friends are departing from what 
was agreed. 

Mr. MourToN: The Court directed that two magnete should be 
tested, and what happened was this: One magnet—the magnet 
which was altered at the trial—was tested, and when Mr. Swinburne 
suggested the removal of the iron pole-pieces so as to make the 
magnet conform to the magnet as it was originally, and then test it, 
Prof. Ayrton refused to do so, as he said he had never made any 
statement as to its braking power. 

Mr. BousrIELD said if this report was admitted he boped their 
Lordships would allow Mr. Swinburne to go into the box so that 
he might cross-examine him if necessary, and also allow Prof. 
Ayrton to be called. As he and his learned friend were not agreed, 
it was necessary to make the matter controversial. 

Mr. JaMES SWINBURNE was tben called and put in his report, 
from which it appeared that. with the disc revolving in a space of 
path of an inch with 100 volts at 10 amperes, the rate of rotation 
was 10 times in 48 seconds. A second experiment at 99} volts at 

10 amperes took 484 seconds. Witness then said that he asked 
Prof. Ayrton to remove the iron pole-pieces for the purpose of a 
further test, but Prof. Ayrton said it was useless to do so, as he bad 
made no reference to the braking power cf the defendants’ machine 
which had not the iron pole-pieces. ! | 

Mr. Mout-ron: Then all that was done was done with the iron 
pieces which were an addition made before the trial, and Prof. 

A yrton refused to have the meter tried without them, because he 
said he had never made any statement with regard to it. Is that 
an accurate account of what passed ?— Yes. 

Cross-examined by Mr. BousrIEL D: Prof. Ayrion's evidence at 
the trial was given with reference to experiments with this magnet 
with these pole-pieces attached? That is not for me to say, but 
you may perhaps take it so. 

And those experiments were repeated ?—Yes. 

And they confirmed the evidence which Prof. Ayrton had given? 
—That is so. 

You expected to find that Prof. Ayrton had made some mistakes 
in his figures upon the information given to you?—Yes, I did. 

And you were disappointed ?—No, not disappointed. There was 
no mistake. f 

Now, then, with regard to these pole-pieces ? 

Mr. Mouttor: We only want to get that the magnet without the 
pole-pieces would not have the braking force suggested. 

Mr. BousrIELD: I tbink it is essential to put a question. 

Lord Justice Wittiams: I don't understand what you want to 
ask. Do you wish to show that Prof. Ayrton did not say 80? 

Mr. BovsrtELDp: No. 

Lord Justice WILLIAus: Then we may take it that Prof. Ayrlon 
did say so. 

Mr. BousrrELD: I have a very great object in putting the ques- 
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tion. It is said now by my learned friend that some other experi- 
ment ought to have been tried and permitted—an experiment in 
which the magnet was tried with the pole-pieces. I wish to show 


why that would not have been a legitimate experiment to try. It 


is not usual to allow a controversial statement to be put in without 


` counsel on the other side being allowed to cross-examine. 


Lord Justice WiLLIAMS: But when I asked you if the statement 


was accurate, you said it was. 


. Mr. BousFIELD: Then I ought not to have admitted anything of 
the kind, because it is the first time I have heard of it, and I bave 
not the slightest idea as to what Prof. Ayrton will say about it. 
But I assume it is as Mr. Swinburne says. 

Lord Justice Romer: I should like to understand where we are. 
As I understand, Mr. Swinburne was only put into the box to verify 
| riments. 

Mr. Mouton: That is all. 
Lord J ustice ROMER: And you have no further evidence in the 
Mr. Movutton: No. 

Lord Justice Romer: Then all the witness says is that he made 
the tests, and that they were substantially in accordance with what 
Prof. Ayrton had said with reference to the magnet at the trial. It 
seems to me, Mr. Moulton, that you want to get in something else, 
something which was not assented to. 

Mr. Moutton: No. It is just the opposite. There were two 
meters to be tested, the one as it was originally and the altered one, 
but with reference to the former Prof. Ayrton said it was useless to 
make the tests, as he had never said it had braking power. 

Lord Justice RoMwER (to witness): Did you test the unaltered 
exhibit ?—No. It was not there, but I would have taken for the 
purposes of my experiments the altered one with the pole-picces off, 
as it would have made it uniform with the other. 

55 Justice Romer: Where was the other exhibit ?—I do not 
ow. 

Mr. MovLton: It was the defendants’ exhibit. 

Mr. BoosFIELD said the exhibit belonged to Prof. Ayrton, and as 
the exhibit marked had disappeared, he was unable to identify the 
particular instrument among the others which he had. 

. Mr. Moutton observed that he was satisfied that the learned 
judge in the Court below thought that the Ayrton magnet in the 
old state was as powerfal as Hookham’s. 

Lord Justice WILLIAMS said there was so much that was remark- 
able about the non-production of an exhibit of this sort that he felt 
they would have to have a personal statement from Prof. Ayrton. 

Mr. BousrrELD said that Prof. Ayrton had been ill or he would 
have been present. He agreed that they must have Prof. Ayrton 
present. If the missing exhibit was in existence and it could be 
identified his learned friend should have it. 

The WiTNESS was then further examined by Mr. Bousfield, and 
said that even 20 years ago a man, if he wanted a braking effect, 
would bring his magnet as close to the disc as possible. 

Re-examined by Mr. MourLToN, he said that before this case he did 
not know of any magnet which had the addition of pole-pieces. A 
magnet without the pole-pieces would have a very poor braking 
power. 

Have you found anything published with regard to Ayrton and 
Perry's ammeter which would show persons how to pnt on the pole- 
pieces ?—No. s 

And in your opinion did Mr. Hookham first teach the world how 
to make these satisfactory brake maguets? 

Lord Justice Romer: That is the question we have to try. 

Mr. MourTos: Well, I am quite satistied with my evidence. 

Lord Justice WILLIAus asked Mr. Moulton if he could tell the 
Court what propositions he hoped to establish. 

Mr. Movtton: I propose to prove that with regard to Claim 1, 
the defendants’ meter has all the points there mentioned, or that 
they have taken what is stated as an equivalent form. Then with 
regard to Claim 3, I propose to prove that that was not known, and 
that the abeence of the knowledge there referred to was the obstacle 
to success in these meters. 

Learned counsel was proceeding to state what he was, by the 
evidence, proposing to prove as to infringement, when the Court 
adjourned. 


Mr. Mourron, on 21st ult., continued reading the expert evidence 
given in the Court below, during the course of which Mr. Cripps 
observed that the defendants had never set up the Ferranti meter 
or the Edison meter as anticipations. 

Lord Justice RomER: I understand that what is said is this: The 


Plaintiffs say that, on this principle, there had been no meter in 


actual use—the principle of the motor and tbe principle of the 
brake was known, and that the patent could only be a patent for 
the application of the principle, and the defendants said they 
bad got a meter different in application, although on the same 
principle. : 

Mr. Cripps: Yes; and that none of the combination claimed in 
Claim 1 is taken by us. 

Mr. Movtron: I join issue in this way: We were the first 
persons who succeeded in doing it, and the first persons who 
described it and to give sufficient directions to enable that to be 
done. I say that makes our invention patentable. With regard to 
the infringement, which is the great point in the case, I say they 
have taken in their combination exactly what we claim in our first 
claim, and that the defendants succeeded in the very way we had 
sacceeded in. 

Lord Justice Rowzz said that if the defendants adopted a sub- 
stantially different method of carrying out the principle, there was 
no infringement, and if they did carry it out on the plaintiffs’ 
method, then there was infringement. P «f 


Lord Justice WirLiAMS observed that you could not patent a prin- 
ciple, as such, at all. 

Mr. MourroN: No. 

Lord Justice WILLIAMS: Having started with that, the conse- 
quence is, that when you speak of patenting a principle, you are 
always speaking of patenting a method, a concrete method of carry- 
ing it out; but, having got so far, I am not quite sure that I agree as 
to what are the limits of protection to an inventor who has thus 
patented a method of carrying out a principle. | 

Mr. Movrros replied that he thought the real difference was as 
to the meaning that you applied to the word “ principle.” You 
could not possibly, say, patent the elastic force of steam. People 
used it, but they could not say they would patent it. But the word 
principle“ must be used in a limited sense. The plaintiffs said 
that they had shown the world how to solve the problem and make 
such a meter. Nobody denied that the plaintiffs bad shown the 
world how to make such a meter. The defendants said that they 
had the right to use that idea, but the plaintiffs said they had got 
success by taking plaintiffs’ road to success and their prescribed 
Means, and, therefore, it was an infringement. The plaintiffs 
eaid that the defendants had succeeded through taking their 
methods. 

Mr. Cripps: Our case with regard to what we do is that both 
the principle and the application were prior to the plaintiffs’ 
invention. 

Mr. Movutton observed that the defendants described their meter 
a8 an energy meter and the plaintiffs as a current meter, but what 
the brake measured must be that which it balanced, and that was 
the energy of the motor. As the only important thing was to 
measure the current, the plaintiffs took care that the magnet was 
constant. The defendants had a contrivance in which they did not 
take special precautions to make the magnet constant, but they put 
it under circumstances in which it was in fact constant. Bradford, 
baving a well-conducted Corporation, kept its mains at a proper 
pressure, and they calculated upon that and put something upon 
their instrument which would spoil its work if it were not going 
to be used in circumstances in which it would be constant. Both 
meters were energy meters, where the current was constant, and 
both were so used that they measured current. The plaintiffs for 
the first time used magnets with large polar surfaces close together 
and used them for braking, and tne defendants were doing sub- 
stantially the same thing. What the plaintiffs said was tbat the 
defendants in ploughing with their heifer had found out their 
riddle. 

Mr. Moutron then continued the reading of the expert evidence 
given before Mr. Justice Farwell at great length. He said that the 
defendants did not allege previous user as invalidating the plain- 
tiffs’ patent, but referred to a long chain of publications as showing 
previous knowledge of the methods claimed, and on that point a 
great deal of evidence was gone into before Mr. Justice Farwell. 
He thought their Lordships would, after hearing the evidence and 
the publications read, come to the conclusion that all that was dis- 
closed consisted of theoretical prophecies and paternal advice 
without any attempt to construct upon those bases a practical meter 
prior to the plaintiffs patent. The defendants bad looked about at 
all the macbines that were made for all kinds of purposes, and when 
they saw a thing which in its form would suit the plaintiffs’ meter 
they said it was an anticipation. He (counsel) remembered the late 
Sir George Jessel (M.R.) saying that you might have a patent of 
selection ; that of all the milliard forms in which a thing might be, 
if you selected one which would answer your purpose, and you 
claimed it for that purpose, it might be that there was real invention 
in that. 

Continuing, the learned czunsel said that the plaintiffs claimed 
to have taught the world how to make & magnet which would 
without ageing remain permanent. 

The learned counsel had not concluded reading, the evidence 


when the Court adjourned. 


Mr. Movutton, on 22nd ult, continued the reading of Mr. 
Swinburne's cross- examination in the Court below, and dealt with 
one of the alleged anticipations relied upon by the defendants, viz, 
Siemens’s specification (No. 1,919 of 1872). In tbat specification 
said the learned counsel, nothing was said about constancy and 
power of the magnet, all it said was that it would be dead to the 
surface. A closed magnet had no influence on what was outside. 

Lord Justice WILLIAMS: In Siemens's provisional specification 
there was a statement that a magnet in this shape would have little 
or no effect upon external objects. 

Mr. MovLToN: No 

Lord Justice WILLIAuS: Mr. Cripps suggests that such a state- 
ment involves necessarily a further statement that such a magnet is in 
a state of constancy, and that if that conclusion is right, it must not 
be based upon the hypothesis that where a magnet is operating 
upon external objects, it is losing some of its force ? 

Mr. Movutron: Now, that is absolutely inaccurate. 

Mr. C BIS: That is not how we put it. 

Lord Justice WILLIAMS: I am sorry to say that I know quite well 
that it is impossible for me to express a proposition in scientific 
language, because I am not a scientist, but substantially I thought I 
had sufficiently explained what was maintained here in unscientific 
language. 

Mr. BovsFieLp said that the proposition on behalf of defendants 
was that it was well known that to get constancy of the magnet 
you had as neaily as possible to keep the magnetic circuit com- 
pleted, and that Siemens said that in order to have the magnetic 


circuit completed, you must have magnets with large polar sur- 
faces 


Mr. MovurToN remarked that in Siemens's specification there was 
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no suggestion of constancy. After reading a great amount of evi- 
dence, he read the judgment of Mr. Justice Farwell in the Court 
below, and in reply to a question from Lord Justice Vaughan- 
Williams, agreed that the claim was for a combination, adding that 
the fact that Hookham’s was not the first instrument for measuring 
electricity, did not alter the merit of the invention, inasmuch as 
the plaintiffs did not obtain a known result by practically the same 
means as those that had been employed before. 

At the conclusion of the reading of the judgment, Lord Justice 
WiLLIAMS said the grounds on which the learned judge had decided 
against Claim 1 in the plaintiffs’ specification were necessary fatal 
to Claim 3, and that the grounds on which he decided against Claim 
3 were necessarily fatal to Claim 1. 

Mr. Mouton said that if the plaintiffs could succeed on Claim 
3, they succeeded on Claim 1, too. He thought that when their 
Lordships came to consider the question, aye or no, was it neces- 
sary for success to have strong and permanent magnets, they would 
decide that it was necessary for success. The defendants had not 
produced any meter which would work without a strong and 
permanent magnet. He (counsel) could not believe that a 
thing like this could have been known, and not have left 
a trace in the whole of the literature of the time. It was, 
of course, very nice for rival inventors to say: Oh, we 
knew all that all the time and what was stopping our succeeding.” 
That was not the way to prove it. He submitted that nobody 
before the date of the plaintiffs’ specification believed that you could 
at once have constancy and power—magnets strong enough to be 
practicable, and magnets that month after month and year after 
year would not decay. It was Mr. Hookham who had found the 
way to have absolutely constant magnets, which were so powerful 
as to make the braking action which broke all the speeds of this 
meter into practical limits, and that it was which solved the 
problem. What the defendants had to show was that more or less 
people knew the problem, and there was not a single thing in the 
literature on which the defendants relied which told the world that 
for success you must have power and for success you must have 
constancy. He (counsel) did not say that the people wanted to be 
told they wanted constancy, but he did say they wanted to be told 
they wanted power. Mr. Hookham said that constancy and power 
must be united for success, and they did not find anybody else 
showing that. He submitted that in this case there was really de 
facto novelty in Claim 3 of the plaintiffs’ specification, and that if 
that was so Claim 1 was good. 

At this stage the learned counsel said he would leave it to his 
learned friend Mr. Astbury to finish the argument and the reading 
of evidence. 

Mr. ASTBURY, in opening his remarks, aaid that his learned friend 
was good enough to say, when he finished his address, that they had 
agreed to divide the work. He hoped their Lordships would not 
imagine from that that he was going to attempt to occupy their 
Lordships’ time at the great length that his learned friend neces- 
sarily did. He was not himself in the case in the Court below, and 
he had had to try to gather it from the report and the speci- 
fications. It seemed to him that the first problem their Lordships 
had to solve was to find some reason how it was that Mr. Justice 
Farwell came to the conclusion he did generally, because sub- 
stantially he found every question of fact against the plaintiffs, and, 
he thought, nearly every question of law that could bear upon the 
points he had to decide. There were before him as witnesses Mr. 
Hookham on the one side and Mr. de Ferranti, a rival inventor, 
on the other. For the present purpose he wanted to say this, that 
those two gentlemen were put one against the other, but he had 
Mr. Dugald Clerk and Mr. Swinburne, who gave evidence for the 
plaintiffs, and Profs. Ayrton and Ewing, who gave evidence for the 
defendants. Of course, it was not a matter of the judge having 
seen the witnesses and credited the one against the other. That 
was absent, of course, in this case. But it was a curious 
problem how it was that Mr. Justice Farwell undoubtedly 
accepted the evidence of Profs. Ayrton and Ewing, and 
entirely disregarded the evidence of Mr. Clerk and Mr. Swinburne. 
Their Lordships knew that Mr. Swinburne and Mr. Clerk, whatever 
else they were, were very careful and accurate witnesses. Whether 
they appeared for one side or the other they gave their evidence, 
he thought, as was well known, with very great care. Certain 
theories had been stated by Profs. Ewing and Ayrton as facts, 
which he had tried to classify, and the learned judge had accepted 
them as such. The most important of them were not put to 
plaintiffs’ witnesses in cross-examination. There were certain state- 
ments of fact made by both those witnesses which could be shown 
to their Lordships by way of argument to be hopelessly wrong. It 
might be demonstrated by the articles themselves. There were 
certain of these matters of fact which their Lordships could see for 
themselves. He could show, without any contest at all, by taking 
the actual articles themselves, what they would do on a disc—he 
could prove that Profs. Ayrton and Ewing were 1,000 per cent. 
out in their remarks, If you got a question of a meter, in which 
you have 1 or 2 percent. out either in the motor or the brake, as 
regarded the law, which they must both follow, the thing was hope- 
less; but if they could show that they were 1,000 per cent. out, 
then their Lordships would be in a position that Mr. Justice 
Farwell was not in. He took their evidence as a whole, and 
accepted it asa whole en bloc, If it turned out that that portion 
of it which could be tested without further evidence was so hope- 
lessly wrong, a8 he submitted to their Lordships it was, then it 
was a very, very great reason for holding that there might be ground 
for similarly dou & great deal of the rest of their evidence. 
For instance, let him give their Lordships one curious answer of 
Prof. Ewing. That gentleman said that if he had had an assistant 
who could not make the plaintiffs’ meter from Marcel Depres's 
paper ot Uppenborn's paper--he forgot which it was, but eithey 


would be sufficient for him—he would have dismissed him as in- 
competent. Now, Sir William Siemens, who, he supposed, was one 
of the greatest electricians of his day, made what was called the 
Siemens energy meter. After his death his brother, Dr. Werner 
Siemens, worked upon that meter with the knowledge of Deprez and 
Uppenborn, but could not make it, so that really what Prof. Ewing 
had said would amount to this, that Dr. Siemens was not fit to be 


an assistant in an electrician’s laboratory. But the whole thing was 


80 monstrous as evidence that their Lordships would have to judge 
when they read that evidence against the evidence of Mr. Clerk 
and Mr. Swinburne, which ought to be accepted. Continuing, the 
learned counsel said their Lordships would find that Claim 3 was 
this: In a new electricity meter the use of permanent magnets, 
powerful and constant for a certain purpose, magnets powerful and 
constant, as shown in the specification. Let them just mark what 
that meant. There was not a word about permanent or constant 
magnets made in that way in the provisional specification, and it 
was suggested in the Court below that the plaintiffs’ patent was bad 
for disconformity, because the plaintiffs’ invention in Claim 3 was 
for a magnet which was not claimed in the specification. But it 
was nothing of the kind. The provisional foreshadowed that the 
plaintifis’ invention, qua the part that was relevant here, implied 
a large, constant and powerful force. It was perfectly competent 
for a man in his provisional, and before he put in his complete 
specification, to state any way, or the best way, he knew for obtain- 
ing that power and constant force that he referred to as one of his 
elements of combination in his provisional specification. There 
was no claim at all in claim 3 for magnets per se. The only claim 
in the third claim was for the use of magnets made powerful and 
constant in a certain way—in an electricity meter for the purpose 
he had described in his specification. If he was right upon that, it 
did not matter a bit whether they were new or old. If he was 
wrong about that, then the patent was bad for disconformity. If 
Claim 3 meant that the plaintiffs claimed magnets per se, their pro- 
visional specification was not a claim for a magnet or anything like 
it. But it wasa claim for the combination of parts and elements 
ina meter. If that was so, it would appear that a very very large 
amount of this evidence was irrelevant. It supplied the 
clue which the plaintiffs were entitled to use, as to 
whetber or not Profs. Ewing and Ayrton were really 
reliable na witnesses upon this particular class of work. 
Prof. Ayrton was a disappointed attempted inventor in this matter. 
He had tried to invent this meter. He had hopelessly failed, and 
after years of failure, and when it was not worth his while to pay 
the fees on his patent—it was after these years of failure that he 
came and asked the judge to believe that he disclosed in that 
specification of his sufficient to anticipate part, at all eventa, of the 
plaintiffs’ invention, and the learned judged believed him and 
accepted that evidence. Far be it from him to suggest that Prof. 
Ayrton was not the most truthful, upright man in every possible 
way. It was not a matter of that kind at all. It was a matter 
where he allowed himself to be led away by theory and stated 
theories as facts, which the plaintiffs could prove to be wholly 
wrong. Now the first problem he (counsel) wanted their Lordships 
to consider was what really was the problem in 1877 that the 
plaintiffs said this invention solved. It was very easy now that 
things had been seen, papers raked up having some bearing upon 
this motor and brake, to say that the problem was simply to make a 
motor anda brake interact according to a proper law. That was one 
of the problems, but it was not the problem. The problem wa: to 
make a commercial instrument that would measure Board of Trade 
units. That was not a scientific instrument, and it was in that 
direction he (counsel) thought that the learned jndge had gone 
wrong. They were dealing with a commercial apparatus used com- 
mercially and for commercial purposes only. What was the pur- 
pose fo. which it had to be used? Under the Electric Lighting 
Acts what the customer had to pay for were Board of Trade units. 
All that talk about current and energy was very, very wide of the 
mark, because what you had to tell on your meter was Board of 
Trade units, and those only, and the plaintiffs’ meter on its clock- 
face showed Board of Trade units, and so did the defendants’. 
Now, what was an energy meter, which Mr. Cripps was so fond of 
referring to? An energy meter was a meter which you wanted to 
put on exactly the same circuit, because the whole difference and 
the whole mistake, if he might so call it, with respect to that which 
Mr. Justice Farwell had made, was in thinking that an energy 
meter was the same thing as an energy measurer. Asa matter of 
fact, it was nothing of the kind. The learned Judge talked in his 
judgment about constancy as one of the factors which was destruc- 
tive of an energy meter, but it was nothing of the sort; it was 
destructive of an energy measurer. If, in other words, you wanted 
to go toa circuit and found out on that circuit at a particular 
moment what the variation of potential was, you used an instrument 
called a voltmeter. That was a thing that you put on for a moment 
or so many minutes, and it would tell you at the time you had got 
it in operation what the pressure wasthat was going through at that 
time. It added nothing up at all "That wasallittold you. For 
that purpose it was abundantly clear. It was obvious to everybody 
that if you had one of your forces constant, that was one of the 
two forces that produced rotation—there were two fields, the arms 
ture field and the magnetic field—the way in which the rotation 
was got was by the inter-action of those two lines of force which 
went in opposite directions and uoed a torque, making the 
thing go round. That field was produced by current and not 
by pressure. The voltage had no effect upon the field. The only 
way by which the magnetio field was produced was by the flow of 
current along a wire or ina et, so that in one of those inter» 
acting parts you bad current flowing, and in the other inter-acting 
parts you had what was called a shunt current paning. It was 
quite obvious that if one of those parta was functionally constant, 
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that was to say, constant because the machine made it a constant 
factor, whatever the current that went through it you would get one 
variant multiplied by one constant. That could only give you current 
because energy was the multiplication of current by pressure. If 
you wanted to get at that, this being on the assumption that 
you wanted to measure variation of energy, and these being 
variants, you must have both interacting parts of your machine 
—parts which would interact—as two variants, and not one as a 
constant and one as a variant. That was an energy measurer. 
“ Now, then,” said his learned friend, our meter is just the same; 
if you put our meter on a circait, a constant field is destructive.” If 
their Lordships would excuse him (Mr. Astbury) putting it in that 
way, it was dreadful nonsense. 

Mr. Carers: Your witnesses said so. 

Mr. ASTBURY: They did not. My learned friend told the learned 
judge that our witnesses had put it on these things, and the learned 
judge accepted it from him. But they did not put it on these 
things. I am going to give you chapter and verse for every word I 
say as regards any matter of contest. But what our witnesses said 
was, with an energy measurer—that is, a thing which measures 
variation—a constant field in the instrument itself is destructive, 
but they denied that it was so in tbe meter, and it is perfectly 
obvious that it is so. I have been speaking about energy measurers, 
bat I am told that I should have referred to them as energy 
indicators. What do the defendants put this meter on a circuit 
for? It is perfectly obvious they put it on a circuit to tell them 
how many Board of Trade units have been consumed, just as we do. 
Continuing, counsel said that what Mr. Hookham did was this: He 
invented a means by which you could overcome the three different 
kinds of friction which were found existing in al] these meters, so 
that he could so standardise his meter that one lamp would only 
just turn it round at all. The magnetic brake was not really 
relevant to that. You took the brake out altogether for a minute, 
and you could so standardise your meter, if you got rid of friction, 
ihat with an infinitesimal amount of current the thing would 
turn. Your brake was only to prevent it running almost to infinity 
as soon as you got more current passing through. Your object was 
simply to keep it slow and keep it proportionately slow. 

Lord Justice Romer: You say that there was something besides 
the commutator and the electric brake and the motor itself—some- 
thing besides those three. 

Mr. AsrBURY: The commutator is one very important way of 
eliminating friction. There are two things. 

Lord Justice RoukR: Where do you point those out as important 
to be got over in your specification ? 

Mr. AsTBURY : I will divide my invention into five. 

Lord Justice RoMER: No, you say there is a combination of those 
five things, and if they were essential you ought to have called 
special attention to it in your specification. 

Mr. AsTBURY : We have actually claimed it in one of the claims. 
The learned counsel then referred their Lordships to Claim 8: 
“The arrangement and combination of parts hereinbefore described 
and illustrated in the accompanying drawing for diminishing the 
friction of the rotating axis.” It might sound very small now, but 
you had to get rid of axial friction, commutator friction, and 
residual friction. Those were three kinds of friction that Hookham 
showed the way to get over, and the defendants had taken every 
single one of them. 

Lord Justice WILLIAMS: I assume, after what you have said, that 
Mr. Hookham's electricity meter would work properly with a single 
lamp, or with a number of lamps; but does Mr. Hookham, in his 
specification, point out that that is one of the advantages secured ? 

Mr. AstBuRY: No; he simply invents it as a commercial instru- 
ment, and your Lordship knows you never, in a specification, 
tell anybody what your specification will do. As long as 
you invent a way of making a thing, and you invent a com- 
pact commercial meter, and give directions how to make it, 
you are entitled to the benefit of anything that flows from making 
it in that way, although that is not mentioned or referred to in the 
specification. You need not even give the quantum, the essentials 
of any part, nor need you give the operation or results of your 
invention at all. As long as you know any invention! is a 
meter for metering light, every result that you get from making 
it in accordance with the directions contained, I submit you get, 
and clearly get, without any suggestion or reference to the speci- 
fication, and I think some judges have suggested it is a very 
dangerous thing for inventors to give their objects, because very 
often it turns out that the invention will in one year be applicable 
to something that was unknown a year or two afterwards, and if you 
had limited yourself to pointing out your advantages, it might be a 
difficulty in the patentee’s way. 

At this stage the further hearing was adjourned. 

(To be continued.) 


[The hearing of this case was concluded on November 29th, when 
their Lordships reserved judgment. Lord Justice Vaughan-Williams 
said that their Lordships would consider whether they would desire 
to hear rad further argument upon the other points on which the 
defendants’ counsel had not yet been heard. } 


ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


The Telephone Service.—The report on the Post Office telephone 
system, the debate upon which was adjourned at the previous meet- 
» Was again brought forward by the Highways Committee at 
y'a Council meeting. It was recommended that a copy of tha 


report should be forwarded to the Postmaster-General, with an 
expression of regret that the Post Office scheme does not establish 
real and effective competition as recommended by the Select Com- 
mittee of 1898, and does not secure to the public the advantages 
which it had been led to expect. 

Mr. CoRNWaLL, as a rider to the recommendations, proposed that 
the Postmaster-General should be asked to receive a deputation from 
the Council on the subject, in order to lay before him reasons why 
he should not ratify any agreement which would prevent an early 
reconsideration and reduction of the charges now proposed by the 
Post Office. In doing so, he remarked that as it stood the recom- 
mendation was hardly sufficiently strong, and that merely to pass 
the Committee's proposal would not convey to the Post Office or the 
public a fair indication of the views of the County Council and of 
London on the subject. 'The Council had no official knowledge of 
the agreement, but they could at least ask the Postmaster-General 


not to tie his hands, and the people of London were entitled to 


know what agreements were being made between the two parties. 

Earl RUSSELL, who seconded the addition to the recommenda- 
tion, observed that there was little to say after the speech of the 
chairman of the Committee in the previous week. He was glad 
that Mr. Cornwall had discovered a further step which might be 
taken. The metropolis was entitled for an expenditure of 
£2,000,000 to a commercial telephone at rates which would pay 
interest on the capital, but they found from the list of charges that 
it was nothing of the kind. To speak plainly, the Council had been 
sold by the Post Office. | 

Mr. Rosinson stated that the whole question was a departmental 
one with the Post Office. After an expenditure of £1,350,000, he 
regretted that the result had not been the production of a cheaper 
telephone service. The speaker then stated that a telegram had 
been received from Lord Londonderry announcing his willingness 
to receive a deputation from the Council on Friday, and if the 
amended resolution was carried, he hoped the clerk would be 
authorised to communicate with the Postmaster-General on the 
subject. 

Mr. BEACHCROFT, who followed Mr. Parker, remarked that disap- 
pointment was general throughout London at tbe terms proposed by 
the Post Office. "The net result was that there was no real competi- 
tion and no likelihood of obtaining a reduction in the charges of the 
Post Office which was already severely hit by the telegraph service, 
and no doubt the Post Office desired to wipe out some of the losses 
inthe past. If the company were to be granted the use of the Post 
Office underground wires, there was no doubt the rights of the 
Council, which had co-operated with the Postmaster-General in 
opposing the action of the company in regard to underground wires, 
had been bartered away. He was of opinion that the County 
Council had not used its best endeavours to work with the Govern- 
ment of the day and the departments of State. 

Mr. Dic&INSON referred to the action of the company at Tun- 
bridge Wells, where the annual charge, in consequence of municipal 
competition, had been cut down to £4, as against £5 17s. 6d. by the 
Corporation. It was only possible for the company to act in that 
matter in the provinces, because it obtained £100,050 in London, 
and tried to ruin municipal enterprise in other towns. 

Capt. SANKEY contended that the scheme of the Post Office was 
the best possibie for London. It was not a final project, but was 
capable of revision. He then compared the charges in other 
countries with those of the Post Office, and submitted that the 
lattcr were equally as cheap. "The prospectus of the company was 
before the public, and the contracts were open to inspection at its 
office; there was no secrecy, and he had personally been to sce 
them. He was of opinion that the Post Office had made the best 
agreement which was possible with the company. 

The Rev. FLEMING WinLiAMS and Mr. McKinnon Woop having 
addressed the Council, 

Mr. HENBY CLARKE, as a City member, stated that he had heard 
nothing in the City but lamentation at the result of the long con- 
ference between the various parties concerned in the question, and 
he expressed the hope that the County Council and the City Cor- 
poration would be able to obtain some remedy. 

Mr. J. W. BENN, in the course of a brief reply to the discussion, 
admitted that the City had taken the matter up in earnest, and had 
decided to hold a conference to consider the que-tion. He would 
be happy to represent the Council at the conference, and the Com- 
mittee would accept the rider proposed by Mr. Cornwall. 

The recommendation, as amplified by the addition, was then put 
to the meeting, and was unanimously adopted. 

Electric Tramway Extension.—The report of the Highways Com- 
mittee reminded the meeting of the authority given last May to 
prepare specifications and invite tenders for the reconstruction of 
those portions of the Council’s tramways between (1) the junction 
of Kennington Road with Westminster Bridge Road and St. 
George’s Circus; (2) the Elephant and Castle, along Old and New 
Kent Roads, New Cross Road and Greenwich Road, and the ter- 
minus at Trafalgar Road, Greenwich ; (3) the Elephant and Castle 
vid Newington Causeway and Dover Street to the junction of New 
and Old Kent Roads. The Committee stated that there were three 
other tramways, the reconstruction of which should also be arranged 
for 88 soon as ble. These were those between (4) the 
Elephant and Castle, along Walworth Road, Camberwell Road, Peck- 
ham Road, High Street and Queen's Road and New Cross Gate; (5 
Camberwell Green and the terminus at Vauxhall Bridge; and 00 
Kennington Park Road and Brixton Road. With regard to tramways 
No. 2, it would probably be necessary for the Council to reconstruct the 
bridge ree fr Old Kent Road over the Surrey Canal, but, owing 
to certain difficulties with regard to four railway bridges over other 
roads, the Committee considered that it was not advisable at present 
to make provision for the reconstruction of the tramways beyond 
Now Cross Gate. With the exception of that portion and of the 
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cable tramway between Kennington and Streatham, the above lines, 
together with the Westminster—Tooting, &c., tramways, comprised 
the whole of the Council’s tramways on the South side of the 
Thames. As to the cable line, which, during reconstruction for 
electric traction, would have to be worked by horse-power, the 
Committee did not think that the work should be taken in hand 
until some other portions of the tramway system had been 
converted, and the horses could be transferred for use on the cable 
line. By the adoption of that course it would not be necessary 
to purchase additional horses which would otherwise be required. 

The specification and drawings for the track rails and fastenings 
and for the slot rails and conductor rails required for the recon- 
struction of the above tramways, equal to about 19} miles of single 
track, had been prepared by the tramway manager and the elec- 
trical engineer. Those gentlemen, the Committee mentioned, had 
prepared a report showing in what respects the specification differed 
very slightly from those of Prof. Kennedy for the Tooting, &c., 
lines. In the specification for the rails for the latter tramways, it 
was provided that the rails should be of British manufacture, and 
that restriction appeared to have had the effect of causing certain 
firms to refr«in from tendering, as only four tenders were received 
for the supply of the track rails and two for the slot rails. The 
tenders for those two items had to be considered together, as they 
were so intimately connected with each other. In the present 
instance the Committee had thought it desirable to include the two 
classes of rails in one specification, and not to impose the restriction 
as to the rails being of British manufacture. It was necessary to 
submit description and drawings of the proposed system to the 
Board of Trade for approval, and to forward copies to the Borough 
Councils of Bermondsey, Camberwell, Deptford, Lambeth and 
Southwark in order that they might, if they so desired, make 
representations to the Board of Trade asking to be heard with 
regard to the projected system. A recommendation to this effect 
was postponed for a week in order that it might be considered in 
conjunction witb a further report on the question. In this the 
Committee explained that in the case of the four bridges referred 
to in the preceding report the difficulty arises from the headway 
being insufficient to permit of the passage under the bridges of the 
type of car proposed to be used. The cost of reconstruction of the 
six lines is estimated at £644,350, of which £576,350 is for lines, 
plant, and rolling stock, and the remainder for new buildings and 
bridge reconstruction. The Committee will next week recommend 
the Council to sanction this expenditure. 

Purchase of Tramways.—It was decided at the suggestion of the 
Highways Committee to convene a special meeting to consider the 
question of entering into an agreement with the South-Eastern 
Metropolitan Tramway Company for the purchase of the latter's 
undertaking. The Committee stated that the directors of the 
company were willing to recommend the shareholders to sell their 
system by agreement under Section 44 of the Tramways Act, 1870, 
for the sum of £50,000. At one point the company’s tramways were 
in close contiguity with the Council's tramways, and it would only 
be necessary to construct a few yards of track in order to link up 
the two systems. The acquisition of the undertaking would assist 
in the further development of tramways in that district, and the 
Committee, therefore, considered that the purchase would be of 
advantage to the public. The price, of £50,000, was fair and 
reasonable, and the Committee mentioned that under the ordinary 
purcbase clause of the Act, the company’s lines could not be cem- 
pulsorily acquired until 1909. 

Shallow Underground Tramways.—lIt was stated by the Highways 
Committee that the tramway manager and the electrical engineer 
had presented their report on the construction and working of the 
subway tramway at Boston, U.S , and on the rapid transit subway 
now building in New York, and that Mr. J. A. Baker had appended 
a statement of his views at the request of the Committee. As the 
report would be of special interest to members and of great use for 
future reference, the Committee had given instructions for a copy 
to be supplied to each member, and a copy would also be supplied 
to the editor of each of the newspapers published in London. It 
was also intended to place copies on sale at 1s. each, and as the 
report was of great importance to London, the Committee recom- 
mended the Council to forward a sufficient number of copies to the 
City Corporation and the Borough Councils, in order that each 
member of those bodies might receive a copy. This proposal was 
adopted. " l 
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CORRESPONDENCE. 


Coal Consumption per Unit in Power Stations. 


After all W. H. J.,“ is practically at one with me as 
regards load factor, since the highest ammeter reading is 
what I referred to as permitted by the circuit-breaker. It 
seems to me that the terms ought to be synonymous. I 
look on the maximum load in the same ratio to the circuit- 
breaker as I do working pressures in a steam boiler and the 
set of the safety valve. Otherwise, if I had an engine safe 
to run at 50 lbs. only, 1 would not load the safety valve, on 
even a strong boiler, to 100 lbs. 

For an early definition of the load factor of a traction 
station, see Dr. Louis Bell, who defined it as “the ratio 
between average and maximum output.” 


‘of such holders. 


As a matter of fact, is not the circuit breaker intended to 
limit the maximum output ? 

I don’t follow “ W. H. J.” in his remarks re plant load 
factor, further than that the output varies for three- 
fourths of the time between 75 and 125z; nor dol see 
what is meant by my being * supposed " to think that 50 
per cent. plant will not generate 50 per cent. of output. 
In a station of which I know nothing, of course, plant is 
nothing tome. If the plant has a load factor of 100 per 
cent., all I can say is it was bought well, if it will stand 
double its rated capacity on a station load factor of 50 only ; 
for the mean load being 100.r, the engine evidently is rated 
at 100, and the station load factor being 50 per cent., the 
maximum output must be 200z. 

Assuming the engines to be compound and arranged to 
give their double output with a cut-cff in the H.P. cylinder 
of 4 stroke, and a cylinder ratio of 1 : 3, the expansion at 
latest cut-off is 4 times; the mean pressure from, say, 150 lbs. 
initial is 93°4 lbs., one half of which, or, say, 46°7, represents 
about 11 expansions, as the rating of the engine for its 
makers’ selling power. Thus, if the plant load factor is 100 
per cent., and the station load factor is 50 per cent., the 
plant is loaded to 200 per cent. of its rated capacity at the 
short periods of maximum output, and must, therefore, have 
quite a wide range of loading. W. H. J.” tells us that 
the maximum load rarely exceeds 166 per cent. of minimum, 
a statement that is not quite reconcilable with a 50 per cent, 
station load factor. Indeed, except for the qualifying words 
“ three-quarters of the run," and“ rarely the variation of 
only 25 per cent. above and below a certain output, points to 
a station factor of 80 per cent., which is probably more than 
is secured in any station in Great Britain without a battery ; 
of course, this is an important point because load factors 
would always be higher than they are, if we could count 
them merely during full service hours, and not include 
shedding and unshedding of cars. This reduces the economy 
of working quite a little, and may justify the employment of 
sets of smaller size for such times, The plant load factor is 
really meaningless, unless we know steam pressure and 
cylinder capacities, when alone we can make use of the term. 
The question may be asked, What, volume is generated by the 
L. P. piston per rated H.P.? 

W. H. Booth. 

London, November 30th, 1901. 


Information Wanted. 


I shall be glad to know if any of my fellow readers can 
suggest any means for making an ordinary lampholder abso- 
lutely watertight at the lamp socket, or know of any maker 
I have tried the commercial watertight 
lampholder with rubber cord grip, and rubber sleeve over 
socket, the latter of which does not meet the requirements 
of the purpose, and utterly fails after a short time. For the 
purpose required, the lamps cannot be enclosed in water- 
tight fittings. 

Moisture. 


Examination Test for Electrical Engineers. 


In reply to the suggestion of the gentleman who signs 
himself * The Booster of the Middle Wire," I beg to 
say that I should be honoured and pleased to receive the 
names of any gentlemen who wish to help in starting this 
movement at my address, 99, Talbot Road, Bayswater, 
London, W. I should also be pleased to give whatever help 
I can to any committee that may be formed, as this is a 
matter in which I am greatly interested, and which I feel 
sure will greatly benefit a large number of engineers. 


L. Francis Fogarty. 


Poplar Union Electrical Works. 


My attention has been called to certain correspondence in 
your last two issues as to some difference of opinion between 
the contractors for three motors in connection with these 
works, and an unsuccessful tenderer for the same. It is, of 
course, outside my province as consulting engineer to the 
Union to take notice of this controversy, but as my name 
has been mentioned in the letters, I thought it might lead to 
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misunderstanding. I may say that there has been no dis- 
cussion by the Engineering Committee of the Poplar Union 
regarding this particular plant, except as to the payment of 
the trade union rate of wages. 

You have, I know, referred to the trade union clause in 
your columns on many occasions, but I would mention that 
in this case the question of “ boy " labour was dealt with fully 
by the Committee and Trade Society, the latter stating that 
it was quite in order for a “ learner " to be employed with a 
fitter. 

Referring to foreign plant, I was not concerned with the 
settlement of the contract referred to, but would mention 
that the tenders were fully considered by the Committee, 
particularly the next British tender (which was not the 
tender of Stephens, Smith & Co.) This British tender 
would have been accepted (although not the lowest) had it 
not been for the fact that it was for a new design of machine, 
and details as to the mechanical construction would not be 
given. 

Regarding the sporting offers, a committee would not be 
justified in allowing their plant required for daily work to 
be placed in the hands of unsuccessful tenderers, so that they 
might gratify gambling instincts on the result of tests. 

It appears to me that it would be preferable for 
Messrs. Stephens, Smith & Co. to study more closely the 
question of ** competition " rather than bewail their fate and 
make incorrect statements in the technical press two years 
after the settlement of a contract. 


As to my position, I may mention that I am in no way | 


interested in either the successful or unsuccessful tenderers ; 
or, in fact, in any manufacturing or contracting firms. I 
therefore hold quite an independent position as a consulting 
engineer, and my interests are the interests of my clients, 
having in view, at the same time, patriotism and justice. 


F. J. Warden-Stevens. 
Westminster, December 3rd, 1901. 


Wireless Telegraphy in Italy. 


Your article, ** Wireless Telegraphy in Italy," in your 
issue of last week, is full of interest, showing, as it does, 
the steady progress made by the Italian Navy in the use of 
wireless telegraphy. It seems to me, however, that it may 
be misunderstood ; I am sure, therefore, that you will allow 
me to avail myself of this opportunity of saying that Mr. 
Marconi has throughout received much kindness and en- 
couragement from the Italian Government and the officers 
of the Army and Navy. The relations between Mr. Marconi 
and the Italian Government remain as cordial as ever; as a 
matter of fact, the Marquis de Solari, whose name you refer 
to in your article, has been working with Mr. Marconi in 
England for many weeks, and is at the present time working 
in one of our stations in this country. 

I sent a copy of this letter to the Marquis de Solari, and 
he has written to me saying: The whole of the Italian 
Navy will be very glad of your declaration of our friendly 
relationship with Marconi, and you can also say that I have 
come here to communicate the details of our work to him, 


and to complete our improvements with the enormous strides 


of the great inventor of the wireless telegraph.” 
S. Flood Page. 


Marconi Wireless Telegraph Company, 
December 4th, 1901. 


The March of Municipalisation. 


Some months ago you were kind enough to publish, under 
the heading, “ Municipalisation or Monopolisation ?" a 
warning and appeal to electrical contractors to combine, that 
emanated from my pen. Little did I imagine at the time 
that my fears were so soon to be realised, nor in such an 
empbatic manner as I found was the case on turning to my 
ELECTRICAL Review last Friday. The more one ponders 
over this question of municipalisation, the more one is 
driven to ask, Where will it all end?" Six months ago 
the County Council were apparently satisfied with seeking 
powers 4o enable metropolitan municipal supply undertak- 
ings to undertake the wiring of private premises. Now, 
nothing short of the complete control of London's electricity 


supply will do. The very boldness of this latest scheme will 
ensure its receiving attention, though whether it will become 
law is another matter. But why, may we ask, has the 
Council taken up this new scheme, when the water supply 
and river steamboat service, of which so much has been said, 
still remain “as you were?" Surely these are more pressing 
needs that the Council might give their attention to than 
this effort to create a huge monopoly, that is, to say the 
least, unnecessary. If only we could see a reason for this 
wholesale ** buying-up " policy, there would be no call for 
comment; but there is no reason, or if there be one, it is 
known only to the Council itself. Whether the idea is to 
create an immense communistic trust, or to prepare the way 
for the millennium, must remain a matter for conjecture. 
Be that as it may, the question of municipalisation has now 
become a burning one, and demands the serious consideration 
of not only the members of the electrical profession but every 
business man. The thin end of the wedge has already been 
driven in; it behoves the business men of London to see 
that it goes no further. This cool scheme to buy out the 
London electric supply companies, should it be successful, 
will only be the precursor of many more of a similar 
character—in fact, there are already whispers in the air 
anent the establishment of municipal markets. En passant, 
I may say that so keen is the spirit of municipalisation in 
some quarters, that in a ceitain metropolitan borough I wot 
of, in spite of certain expenditure having been declared 
illegal by the auditor at the last audit, the councillors are 
still continuing the expenditure. There is a Gilbertian 
flavour about this in the fact that when the amount illegally 
expended was surcharged, it was found that in place of the 
heroic councillors it was the poor town clerk that would 
have to suffer if the surcharge were enforced. So the 
auditor's decision is ignored, and according to latest advices 
this very Progressive council has now set up in the milk 
trade. If this can be done by a borouyh council, what are 
we to expect from the County Council? Progress is a very 
good thing doubtless, yet you may work a willing horse to 
death, and it does certainly seem as if the L.C.C. are going 
too fast and too far, so much so, indeed, that, owing to the 
removal of the stimulus of healthy competition, progression 
threatens to become retrogression, and municipalisation but 


another name for monopoly. 
Sidney Frost. 


Ventnor, December 3rd, 1901. 
[Our correspondent will be interested in an article on 
page 953.— Eps, Exec, Rev. ] 


REVIEWS. 


Gas and Fuel Analysis for Engineers, By Avavstus H. 
GILL, S. B., Ph.D. Second Edition, Revised. New York: 
John Wiley & Sons. London: Chapman & Hall, 
Limited. 1901. 

In the preface the author says that this book “is in no 
sense a copy of any other work, nor is it a mere com- 
pilation.“ 

The appearance of a book bearing the above title, at a 
time when the economical combustion of fuel is so seriously 
engaging the minds of engineers and all power users, will no 
doubt attract attention, as any work that will assist engi- 
neers to procure a higher efficiency in the consumption of 
fuel for power purposes is sure to have a good reception. 

In the introduction the author points out that with a 
knowledge of the chemical composition and temperature of 
the chimney gases and an analysis of the coal and ash, the 
loss due to imperfect combustion and to the temperature of 
the escaping gases can be determined, He instances as an 
example a case where, from the results of the gas analysis 
alone, he was able to increase the efficiency from 58 to 70 
per cent. 

After giving particulars relating to the taking of the 
samples and the various apparatus necessary, he goes on to 
describe some of the apparatus arranged for analysing the 
gases, including Orsat’s, Bunte's and Elliott’s systems. He, 
however, only considers engineers capable of determining 
the carbonic acid, oxygen and carbonic oxide, adding that 
the determination of the hydrocarbons is difficult for the 
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inexperienced end should be left to a competent chemist. 
We do not quite agree with his views in this case, as the 
addition to the apparatus necessary for determining 
hydrogen and the hydrocarbons increases the cost only 
slightly, and anyone who has mastered the manipulation of 
CO, O and CO determination by the apparatus described, 
could with a clear explanation make the further determina- 
tions of H, CH,, &c., which would render an examination of 
generator or blast furnace gas of considerably more value in 
his investigations. 

The following chapter deals with the calculations necessary 
to determine the efficiency of the combustion. 

Solid, liquid, and gaseous fuels are clearly described, and 
formule showing the chemical composition are given in each 
case. | 

While the author has his doubts of the ability of an engi- 
neer to make determinations of the hydrocarbons in gas 
analysis apparatus, he further on gives details of analysis of 
fuels, which requires costly apparatus and considerable 
chemical experience, and which is hardly likely to be 
attempted by any but a chemist having a laboratory at his 
services. 

Apparatus for ascertaining the heat value are fully described, 
and for those who can afford the outlay, they will be of con- 
siderable service, though these are mostly to be found in 
laboratories rather than in the hands of engineers. 

The methods of calculating the heat value of various 
classes of fuel will be found very useful. 

On page 48 there appears to be an error in the percentage 
of carbonic acid in blast furnace gas, for this usually ranges 
from 6'0 per cent. upwards to about 12°0 per cent. Some 
useful tables are given in the appendix. 

Whether furnished with apparatus or no, a study of Mr. 
Gill’s work will be of considerable help to all those not 
thoroughly grounded in the chemistry of combustion of 
fuel. 


The Induction Motor, By B. A. BEHREND, 
Electrical World and Engineer, 1901. 


The keynote of this book is given on the title page, where 
the author takes a quotation from the writings of Prof. J.J. 
Thomson. 

* The absence of analytical difficulties allows attention to 
be more casily concentrated on the physical aspects of the 
. question, and thus gives the student a more vivid idea and a 
more manageable grasp of the subject than he would be 
likely to attain if he merely regarded electrical phenomena 
through a cloud of analytical symbols." 

The book is certainly free from analylwal difficulties, 
inasmuch as it contains no mathematical analysis whatever. 
The results are deduced geometrically, but not always with- 
out difficulties. 

We presume that by analysis is meant calculations per- 
formed by the aid of algebra in contra-distinction to geo- 
metrical methods. 

It is impossible for us to take the view that geometrical 
methods are always superior to algebraical analysis. Some- 
times diagrams become so intricate and complicated, that the 
sight of them is sufficient to bewilder and dismay. Some- 
times, on the other hand, a simple diagram can teach more 
than pages of algebra. The best way is to combine algebra 
and geometry, so as to expound the subject most clearly. 

It is difficult to imagine a simpler or more concise method 
than that of vector algebra, which combines the simplicity 
of easy algebra with the lucidity of geometrical methods. 
If we have to attack the problem of determining the 
equivalent impedance of several mutually inductive circuits 
arranged in parallel, the method of vector algebra is 
immensely superior to either geometry or commutative 
algebra. l 

Mr. Behrend has, however, employed the geometrical 
method very effectively, and has avoided the use of compli- 
cated diagrams. His chief fault is occasional brevity at the 
expense of sufficient explanation. Tt is not wise to expect 
readers of books to be capable of solving geometrical 
riders, especially when the book happens to lay claim to an 
elementary treatment of the subject. This fault is not 
uncommon with writers who, themselves masters of their 
subject, forget that their readers may not be able to supply 


New York: 


for themselves the omitted parts which lead up to the result 
attained. Any expert can write a book on his subject 
which will be intelligible to similar experts ; but to write 
for the ignorant, for those seeking knowledge, he must have 
the faculty of imparting his knowledge; in other words, he 
must be a teacher as well as an expert. : 

The book is essentially one for engineers engaged in 
alternating current work, and as such supplies a want. 
Designers of alternating current motors should certainly 
study it carefully : they will find much that is useful. The 
chapters on “ The Leakage Factor and the design of three- 
phase and single-phase motors are especially good and 
useful. 

The whole problem of the design of inductive motors is 
one of how to reduce magnetic leakage. Thepower factor of 
induction motors is low because there is large leakage ; that 
of stationary transformers is high because the leakage is 
low. These points are so well dealt with that any engineer 
engaged in this class of work will be amply repaid for the 


time spent in making a thorough and careful study of the 
book. i 


The Calorifie Power of Fuels. By HERMANN POOLE. 
New York : John Wiley & Sons. London: Chapman 
and Hall, 1901. 


This is, perhaps, the best book on fuels generally that has 
yet appeared, and though essentially intended for American 
practice, the treatment of the subject is quite standard, and 
the American element is only prominent in that the fuel tables 
are more detailed for American coals. At the same time, 
the tables of other coals are good, especially for India and 
Germany. Curiously enough, the table of British coals is one 
of the briefest, being hardly larger than that for Bulgaria. 
Indeed, both Yorkshire and Staffordshire are ignored. 

The work was commenced as a translation of Scheurer- 
Kestner’s work on combustibles, but it was found desirable 
entirely to remodel the book, though most of the cuts are 
from the original work. It is hardly necessary to 
say that coal occupies most of the space, though 
wood, peat, gas and oil are also dealt with. Though 
sulphur is a constituent of most fuels, and is itself a 
fuel, there are really but two elementary fuels, hydrogen and 
carbon, These two elements alone, or combined with each 
other or other substances, form the basis for all fuels. If 
we know how much hydrogen or carbon exists in a given 
fuel we can closely approximate to the power of that fuel. 
The result is modified by the state of chemical action 
already attained, as, for example, where some of the 
hydrogen has already been oxidised, and its further calorific 
capacity shut off to that extent. 

Dulong has long been accepted as a great authority on 
combustion, His formula for calorific capacity was 


r = 8,080 C + 34,500 (n = MI 


This formula thus took cognisance of the oxygen. Various 
other formule have been suggested, but probably Dulong's 
formula is as close as can be expected for calculation. The 
actual calorific capacity of a fuel is only to be found by 
experiment. Chapter III. deals with experimental calori- 
metry and describes calorimeters, and gives very full details of 
their construction and working and of the calculations and 
corrections to be made in using them. This matter con- 
tinues to the end of Chapter VI. 

In Chapter VII. solid fuels are described generally ; liquid 
fuels follow, the value of which is enhanced by the fact 
that they are liquid, and therefore for equal weights of 
carbon and hydrogen must have a value superior to solid 
fuel, in so far as the heat of gasifying a liquid is less than 
the heat of gasifying a solid. 

In this connection the author refers to Admiral Selwyn's 
tests in 1884, when he obtained an evaporation of 46 lbs. 
of water per pound of liquid fuel. Given a heat of 
evaporation of water of 966 units and a calorific capacity ` 
of 22,628 units for the best petroleum fuel quoted at 
page 90, we cannot sce how it is that the anthor passes the 
46 lbs. of evaporation with so little remark. It is scarcely 
probable that petroleum fuels are endothermic to such an 
extent as wonld be demanded by an evaporation of 46 Ibs. of 
water per pound of fuel. 
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Even acetylene and benzine are only endothermic to the 
extent of about 20 and 22 per cent. above the Dulong 
formula. We certainly do not think that evaporations of 
46 lbs. are to be lightly accepted as probable, for no hydro- 
carbon appears to contain over one-seventh its weight of 
hydrogen. We seem to remember hearing a few years ago 
about some wonderful. evaporations, and a claim that 
nitrogen had been induced to combine with oxygen in the 
furnace, and if we rightly remember, this was most strongly 
stated. It would indeed be serious if nitrogen had been, or 
could be, so combined in large quantities. The author 
ought seriously to examine this huge evaporation, and the 
sources of his information. 

Gaseous fuels are next dealt with, including producer 
gas, the generation of which is clearly explained in respect 
to its thermic absorptions. 

In Chapter X. the use of coal under steam boilers is 
treated of, with methods of boiler testing, coal sampling, 
analysis, and quality of steam in respect of moisture. In 
the next chapter air supply and combustion is dealt with 
on its practical side, including the sampling of waste gases 
and calculation of volumes from analysis. Anemometers 
are described, also the econometer and other necessary in- 
struments. The Ringelmann smoke scale is illustrated. 
We have used this scale ourselves, and found it satisfactory 
as a means of estimating the quality of smoke by colour. 

The following chapters are calorific, and deal with heat 
distribution and temperature of flame; the question of dis- 
sociation is referred to in connection with maximum tem- 
peratures, a subject that is very little understood as yet, and 
is complicated by the double action of dissociation and varia- 
tion of specific heat at high temperatures. 

The physics of carbon are well treated, and the author is 
clear on the effects of allotropism. He iscontent to assume 
that the heat of the first oxidation of carbon is equal to that 
of the second oxidation, though it is thought by Berthelot 
to be greater by a number unknown, and he accepts the 
difference of heat output as the latent heat of vaporising 
solid carbon. In an appendix are given the rules of the 
American Scciety of Mechanical Engincers for conducting 
boiler trials, and the volume closes with a valuable series of 
tables of gases and their properties, of the coals of various 
countries, of oils and gaseous fuels. 

As the book is based on a European original, and does not 
deal with boiler forms, but merely with fuels, it is thoroughly 
general in its teachings, and is one of the best books on 
its subject that we know. 

We note what appears to be an error. The fuel 
tables give the percentage composition of all the con- 
stituents of coal so as to total up to 100, including 
water and ash. A statement on page 114, however, states 
that the water and ash are not included in the sum total of 
100 per cent., but are additional. This is done in a few 
instances with some of the Russian coals, but not for all the 
Russian coals, so that the tables are somewhat misleading, 
The German tables are given on both systems by request of 
Prof. H. Bunte. 
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ETHE MANUFACTURE OF ELECTRODES. 


AN article by Mone. G. Strauss has recently appeared in the 
Revue Générale de Chimie Pure et A ppliqué which describes 
the process employed for manufacturing and testing elec- 
trodes at the factory belonging to the Société des Carbures 

étalliques. This company owns several calcium carbide 
works, which are situated at Notre Dame de Briancon, Le 
Castelet, Bellegarde, and Berga. The electrode factory is at 
the first-named place, on the right bank of the Isère, just 
opposite the carbide works, with which it is connected by 
means of a bridge. It consists of three buildings containing 
respectively crushing machinery, mixing and compressing 
plant, and the ovens and gas producers. Power is derived 
from a 225-H.P. turbine and an electrical motor driven by a 
200-volt 95-ampere alternating current, transformed on the 
spot from part of the 15,000-volt supply delivered to the 
carbide factory from the central station at Radja. The 
raw materials used are three in number—retort carbon, 
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petroleum coke, and coal tar. The first is obtained in 
varying qualities, from soft to hard, from light grey to 
pure black, and has to be thoroughly mixed up in order 
to produce a homogeneous product. Originally, retort carbon 
cost about 50 francs per ton ; but owing to the great demand 
for it, it is becoming difficult to procure, and now costs about 
150 francs. Petroleum coke, a shining black porous body, 
is the residue of crade petroleum distillation. It is employed 
chiefly in the manufacture of specially hard electrodes, such 
as are required for igneous electrolysis. As bought, this coke 
is very pure, containing less than 1 per cent. of ash and no 
volatile constituents. The coal tar is either a product 
refined from ammonia, distilling between 240° and 
330° C., and having a specific gravity of 1:283 ; or else it is 
an artificial mixture prepared from pitch by solution at a 
steam heat in a heavy tar oil. The carbon is first crushed 
in machines fitted with hard cast-iron jaws, and then passed 
through a series of sieves to grade it into powder of varying 
degrees of fineness, the final sub-division of the powder being 
dependent upon the diameter of the electrodes made. Next 
the powder is mixed in steam-jacketed apparatus with the 
necessary proportion of tar, and ground under edge-runners, the 
rollers of which weigh 3,500 kilos, As it leaves the grinding 
machines the mixture forms a thin flat cake, hard, but 
flexible, and it is then ready to be moulded into shape. 
There are two methods commonly adopted for forming 
the electrodes — by simple pressure, or by extrusion, 
^.^, forcing the material through a draw-plate. The 
latter method requires more costly apparatus, but gives a 
more uniform product, and is employed at the works now 
being described. When electrodes of less than 200 sq. cm. 
in cross-section are being manufactured, the material from 
the edge runners is charged into stamping presses, the lower 
halves of which are split stecl mortars, the upper halves being 
steel stamps weighing 500 kilos., which are made to fall on 
the mass through a distance of 1 metre. In this fashion 
* cartridges " are prepared that weigh between 180 and 220 
kilos, each. These are placed in steam-Jacketed hydraulic 
presses, and by means of a pressure of 500 or 600 atmo- 
spheres, the material is forced through holes at the opposite 
end of the press. When larger electrodes have to be made, 
the * cartridges " are formed by hydraulic pressure in the 
casing of the hydraulic extrusion press itself, using a pressure 
of from 150 to 500 atmospheres, and they weigh no less than 
l ton each. Finally they are similarly extruded under a 
piston giving a pressure of 2,000 tons. Before this larger 
plant was laid down, electrodes of from 500 to 900 gq. em. 
in area were manufactured by cementing. Smaller carbons 
were painted with tar, fastened together with screw plates, 
and burnt into a solid mass. The stoving is done in a 
Siemens regenerative furnace working continuously. The 
electrodes are loaded into muffles, the empty space in which 
is filled up with carbon dust, and put into the furnace, and 
the arrangement of flues is such that each muffle is gradually 


' warmed up for five or six days before it is exposed to the full 


heat of the stove. 

In orderto test the conductivity of these electrodes, a 
sample is fastened upright in a metal mould 20 or 30 mm. 
high, and molten Jead is poured in. The same is done at 
the other end, and then a hole is made in each casting 
which is filled with mercury. The exact distance apart of 
the mercury contacts is measured, and the resistivity of the 
carbon is determined by means of a Thomson’s bridge 
arranged for low resistances. The electrical properties of 
such carbons vary greatly according to the nature of the raw 
materials employed in their manufacture; and they are also 
affected by the manufacturing process, as well as by the way 
in which the burning is carried out. To exemplify this, M. 
Strauss quotes the following tests :—A Swiss electrode was 
taken, 900 sq. cm. in section, and of perfectly sound appear- 
ance. On measurement it gave the bad result of a = 14,837 
microhm-centimetres, A French specimen which appeared 
to be much inferior, gave « = 8,872. A German electrode, 
of the same size, made by the “extrusion” process, 
gave av = 6,790; while the products of the Société 
des Carbures Meétalliques give values ranging 
between 6,000 and 6,200 microhm-centimetres. The 
specific resistance, however, of these carbons decreases with 
their diameter. To show that the temperature and duration 
of the stoving process affect the resistivity of electrodes, 
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M. Strauss mentions an experiment where a carbon 30 cm. 
long and 10 x 10 cm. in area was placed between four 
others 20 x 10 em. in size, and the five burnt together. On 
examination, the central rod gave a = 6,700, and the ex- 
ternal ones 7 = 5,800. This increase in resistivity as the 
electrode is larger in size is due to the fact that the internal 
portion of the rod is burnt less thoroughly than the exterior, 
and imperfectly burnt material conducts badly. In con- 
clusion, M. Strauss appends a table of the specific resistances 
of carbons of different thicknesses, in which the extreme 
values are : 2 em., 5,000; 3 cm., 5,079—5,194; 25 em., 
0,484—25,548 ; 30 em., 5,943—6,261. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING DEC. 4TH, 1900. WEEK ENDING Dec. 3RD, 1901. 


Amsterdam vs .. Value £27 Adelaide T .. Value £312 
Antofagasta. Teleg. mat. 157 5 Teleg. apparatus — 2,013 
Auckland. à T «cs 54 Alexandria .. es T .. 296 
Bombay  .. 2 on . 195 Buenos Ayres E ix .. 459 
Calcutta T we . . 1,270 i Teleg. cable RN 85 
Cape Town.. bs xe s» did HS Teleg. mat. ee 1,126 
Colombo ‘ 46 ! Calcutta "A T . 1,539 
Copenhagen a T «s 18 Cape Town .. as à T 90 
K Teleg. wire .. 109 ' Channel Islands... 95 P 8 
Demerara. Teleg. mat. .. 996 Chinde $4 sa as e 79 
Durban - s ET . 815 Copenhagen zs 955 .. 260 
East London. Teleg. mat. .. 816 " Teleg. wire .. 214 
Fremantle .. 23 Ss 0 444 Durban $ sis d .. 865 
Gothenburg. Teleg. wire 22 | East London es "m .. 09 
Halifax. Teleg. paper .. . . 164 Fr Teleg. mat. „ 217 
Hamburg. Teleg. mat... >> 300 Fremantle .. ws . &50 
3 Teleg. wire. - 45 Gothenburg és Si zi 65 
Malta.. tus 219 Lyttleton . " is we 65 
Melbourne. 104 | Melbourne 400 
» Teleg. mat... .. 1,569 is Teleg. mat. .. 342 
Nordenham. Teleg. cable .. 1,000 Ostend is x ju .. 220 
Ostend E A A . 696 Port Elizabeth  .. ws . . 213 
Penang. Teleg. mat. .. .. 156 | Rio Janciro.. 2 xa .. 200 
Port Elizabeth  .. Y .. 100 , Stockholm. Teleg. wire T 67 
Rio Grande. Teleg. mat. ss 60 2 Teleph. mat. 148 
Rio Janeiro.. es i T 81 Sydney x ey s .. T1 
‘i Teleg. mat .. 801 Tokio xs di S e. 19 
"i Telephones ate 50 Valparaiso .. F E e 60 
Rosario ; zs si p 53 Wellington.. RE as T 91 
Rotterdam. Teleg. wire . 1 
St. Petersburg Ex aes T 80 
Santiago de Chili.. N er. 213 
Santos. Teleg. mat. e H 
Sydney m xs e ww 1,122 
„ Elec. lighting machinery 8,125 
Valparaiso ,. v oe - 55 
Wellington .. ar T" s 64 
Total es £14,448 Total £11,779 
Foreign Goods Transhipped. 
Brisbane. Teleph.appar. Value £1,012 Durban. Telephones Value £87 
Hamburg. Elec. mat. .. . 205 New Vork. Elec. mat... a 83 
Total es £1,217 Total si £120 


Applications for Parliamentary Powers. Session 
1901—02.—The following is the concluding portion of the applica- 
tions which are being lodged at the present moment with the Board 
of Trade and Parliament for electric lighting, power, tramway and 
railway powers. The full notices will be found in the London 
(tazette for November 26th and 29th. 


ELECTRIC LIGHTING. 

Morpeth, Ashington, Newbiggin-by-the-Sea, Bedlingtonshire, and 
Morpeth [Rural] (Northern Counties Electricity Supply Company, 
Limited); Barton Regis (District Council); Leadgate (Northern 
Counties Electricity Supply Company); Stevenage (U. D.C.); 
Hitchin (U.D.C.); Knutsford Light and Water Company (power to 
accept transfer of the Knutsford U.D.C. electric lighting under- 
taking and to apply for electric lighting powers); Louth (Corpora- 
tion); Southwark (Borough Council); Newburn (Newcastle and 
District Electric Lighting Company); Stanley and Tanfield 
(Nortbern Counties Electricity Supply Company); Stockton 
(U.D.C.); Seghill, Earsdon and Tynemouth [Rural] (Northern 
Counties Electricity Supply Company); Amble (Northern Counties 
Electricity Supply Company); Felixstowe and Walton (U.D.C., 
general powers, including supply of electrical fittings, exemption 
from liability to supply electricity in certain cases and prohibition 
of overhead wires); Tottenham (U. D.C.); Cleethorpes (U. D. C., 
supply of electric fittings, exemption from supply in certain cases, 
tramway powers and purchase of generating station of the Great 
Grimsby Street Tramways Company); Camberwell (Borough 
Council) ; Trefiew (Llandwrst Electricity Supply Company); West 
Riding (West Riding Tramways and Electricity Supply Company); 
Church Stretton (Church Stretton Land Company, Limited); Nor- 
wich (Corporation, purchase of company's undertaking); Lees 
(U.D.C.); Leatherhead and District (Leatherhead and District 
Electricity Supply Company); Chiswick (U.D.C.); Paignton 
(C. D.C.); Chepstow (Chepstow Electric Lighting and Power Com- 
. Paignton (Provincial Electric Supply and Traction Com- 
pany); Dover (Corporation, purchase of undertaking from 
company, &c.). 


TRAMWAYS AND LIGHT RAILWAYS. 


Preston and Lytham; Croydon and District (B. E. T. Co.); 
Hounslow, Slough and Datchet (Metropolitan District Electric 
Traction Company); Cheadle and Gatley U. D.C.); Lees (U. D. C.); 
Accringtonand Burnley Auxiliary and Light Railways and Tramways 
Company); London United Company (new tramways in London, 
Middlesex and Surrey, and various other powers); South Shields, 
Sunderland and District B. E. T. Co.); Rossendale Valley (Rossen- 
dale Valley Tramway Company, adaptation of old and construction 
of new lines); Hey wood (Corporation); Mountain Ash (U. D.C.); 
Swansea (Corporation, new tramways and other powers); Salford 
(Corporation, construction of new lines and alteration of existing ; 
joint board to work tramways now worked by Manchester and 
Salford respectively); Todmorden (Corporation); Scarborough 
(new company, various lines); London United Company (Light 
Railway Extensions, No. 26); Exeter and District (new company); 
Tottenham and Walthamstow Tramways (Metropolitan Tramways 
and Omnibus Company); Southport Corporation); Hove, Worthing 
and District (Brighton and Shoreham Tramways Company) ; 
Walker (U.D.C.); Saddleworth, Springhead and Lees (new com- 
pany); West Riding (Knottingly extension, West Riding Tram- 
ways and Electricity Supply Company); Wrexham District 
(extensions W. & D. Electric Tramways, Limited); Hastings 
(extension, Hastings Tramways Company); Torquay and Paignton 
(new company); Llandudno and Colwyn Bay (light railway, 
Llandudno, Colwyn Bay and Rhyl Electric Traction 
Company); Dover, St. Margaret's and Martin Mill (Sir 
W. Pearson, Sir J. Jackson and Sir W. Crundall); Bourne- 
mouth (Corporation); Dover River and Alkham Valley Light 
Railways (Sir W. Crundall, R. Tritton, G. and A. Clark); 
Windsor and Maidenhead Light Railway (Metropolitan District 
Electric Traction Company) ; Clacton-on-Sea and St. Osyth (new 
company); Warrington (Corporation); Dudley and Rowley Regis 
(Dudley and Rowley Regis Councils); Watford and District 
(Watford and District Tramways Company); Barnsley and Don- 
caster Light Railway ; Southend-on-Sea and District, Bradwell-on- 
Sea and Colchester Light Railways; London United Tramways 
(Light Railway Extensions, No. 25; Torquay and Paignton (new 
company); Canterbury and Herne Bay: West Manchester Light 
Railway (extensions and amendment, West Manchester Light Rail- 
way Company); Leeds (Corporation); Walthamstow and District 
(U.D.C.); Wakefield and District Light Railway (Dewsbury and 
Castleford extensions); Pontypridd (U. D. C.); Nottingham Suburban 
(new company); Derby and Nottingham (new company) ; Chiswick 
(U.D.C.); Crystal Palace Light Railways (Crystal Palace Light 
Railways and Tramways Company); Wolverhampton (Corpora- 
tion) ; Torquay and Paignton (Provincial Electric Supply and Trac- 
tion Company). 


UNDERGROUND AND OTHER RAILWAYS. 


Baker Street and Waterloo (extension of time and other powers); 
Manchester City Circle Railway (powers to a company to construct 
a circular underground railway from a point near Victoria Station); 
London United Electric Railways (new company, construction of 
underground railways from Shepherd’s Bush and Hammersmith to 
Barnes, Charing Cross, Clapham Junction, and Marble Arch; also 
agreements with London United Tramways, Limited, and other 
companies); City and Crystal Palace Railway (various powers, 
including electrical working); Metropolitan Railway (various 
powers, including electrical working); London and Brighton Elec- 
tric Railway (new company): Edgware and Hampstead (sundry 
powers to a new company, generating station); City, Wandsworth 
and Wimbledon (new company, underground electric lines); Charing 
Cross, Hammersmith and District (underground railways and sub- 
ways from Hammersmith to Barnes, from West Strand to River 
Thames, from Strand to Piccadilly Circus, from Piccadilly Circus to 
Hyde Park Corner, new company); Victoria, Kennington, and 
Greenwich (new company, underground and electric lines); Picca- 
dilly and City Railway (No. 2) ; North-East London Railway (No. 2, 
underground lines in London, Middlesex, and Herts); East 
London, City and Peckham (underground railways from Plastow 
to Gracechurch Street and Peckham, new company). 


ELECTRIC POWER SCHEMES AND MISCELLANEOUS. 


Manchester District Telephone Board (Powers to Manchester, 
Salford, Stockport, Eccles, Stretford and Gorton Councils, to provide 
telephonic communication in and around Manchester); National 
Telephone Company (Powers re Manchester area); Ashton-under- 
Lyne (Corporation, extension of tramway and electric lighting 
powers); Cornwall Electric Power (New Company generating 
station, supply of electricity in the County of Cornwall) ; National 
Telephone Company (Kingston-upon-Hull, application of Sec. 3 of 
Telegraph Act, 1899, to agreements between the company and the 
Corporation). 

PRIVATE BILLS LEGISLATION. 


Our Parliamentary correspondent writes :—On Saturday 318 plans 
in connection with private or local Bills in promotion for the ensuing 
session of 1902 were deposited at the Private Bill Office. Amongst 
the electric Bills were the following :— f 

Railways.—London and Brighton Electric; Manchester and Liver- 
pool Electric Express; Great Northern and City ; City and Crystal 
Palace; North and South Shields Electric; King's Road Extension; 
Edgeware and Hampstead; Brompton and Piccadilly (new lines and 
extensions); Metropolitan District Railway ; City, Wandsworth and 
Wimbledon; Charing Cross, Hammersmith and District; Great 
Northern and Strand; City and North-East Suburban Electric 
(No. 2); London United Electric; Central London Railway (new 
lines); Metropolitan, Charing Cross, Euston and Hampstead (No. 3); 
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Hast London, City and Peckham; Piccadilly and City Railway 
No. 2); and North-East London Railway (No. 2). 
Tramway.—Tyneside Tramways and Tramroads Company (new 


Worthing and District Trams; Wrexham District (extension) ; 
Birmingham and Midland Trams; Scarborough Trams; Erdington 
ms; Mexboro’ and Swinton Trams; L. C. C. (Subways and Tram- 
ways); Northumberland Electric Trams (Morpeth to Beddington, 
Bebside to Blyth, and Ashington to Newbiggin); Croydon and 
District Electric ; South Shields, Sunderland and District ; Torquay 
and Paignton, Saddleworth, Springhead and Lees; North Ormsby, 
South Bank and Grangetown Trams; Newcastle Corporation Exten- 
sion; Hastings Trams; Brighton and Rottingdean Seashore Electric; 
Rossendale Valley ; York Corporation; Manchester Corporation; 
and London United Tramways. 
| Power Bills. Cornwall Electric Power; Northumberland Electric 
Power; Leicester and Warwickshire Electric Power; Kent Electric 
Power; Gloucestershire Electric Power; South Wales Electrical 
Power Distribution Company. 

Electric Lighting Provisional Orders. Tottenham; Stockton; Eston; 

Stoke Newington ; Saddleworth; Glasgow; Lees; Morpeth, Ash- 
ington; Newbiggin-by-the-Sea; Bedlingtonshire and Morpeth 
(Rural); Seghill, Earsdon and Tynemouth (Rural); Stanley and 
Tanfield; Chiswick; Leadgate ; Bournemouth; Newburn; Nairn ; 
Amble; Dumbarton; Wood Green; Leyland; Beeston; Hebden 
Bridge; Hucknall Torkard ; Enfield; Blaydon ; Holyhead ; Chester- 
le-Street; Dover; Lowth; Paignton; Barton Regis; East and 
West Molesey; Chepstow; Carnoustie; St. Andrews; Thornaby- 
on-Tees ; Govan; Woolwich ; South Banch-in-Normanby ; Trefiew ; 
West Naughton; Church Stretton; Stanley; Paignton; West 
Riding; Mytholmroyd; Gillingham; Hindhead and District; 
Tipton; Camberwell; Stevenage ; Hitchin; Southwark; Leather- 
head and District; Cowes ; Aberdeen; Otley ; Slough; Springhead ; 
Edmonton ; Tadcaster and District; Pokesdown; and Frinton-on- 
Sea. 
Tramway Provisional Orders. — Greenock and Port Glasgow 
Extension; Lees Urban District Council; Stockport Corporation ; 
Chiswick Urban District; Aberdeen Suburban; Bournemouth 
Corporation; West Riding Knottingley Extension); Torquay and 
Paignton; Sunderland Corporation; Southampton Corporation ; 
Brighton Corporation; Todmorden Corporation; Rothesay Exten- 
sion; Southport Corporation; Aberdare; Walker Urban District; 
Cheadle and Gatley Urban District ; and Mountain Ash. 


Books Received.—“ Grundriss der Elektrotechnik 
(Kraftübertragung, Bahnen und Automobile, Kosten elektrischer 
Anlagen und Sicherheitsvorschiriften),“ by Heinrich Kratzert. 
Leipzig and Wien: Franz Deuticke. 1901. Mks. 6. 

"Grundriss der Elektrotechnik (Elektriche Beleuchtung).“ 
Leipzig und Wien: Franz Deuticke. 1902. Mks. 10. 

‘Knowledge Diary and Scientitic Handbook for 1902." London: 
Knowledge Office. 3s. net. 


Catalogues, &e,— The General Electric Company have 
sent us a copy of their electric glow radiator circular. The lamps 
used in these radiators are of the Robertson ” type, each absorbing 
300 watts. 

Messrs. Haycraft & Son, Limited, of Deptford, send us an illus- 
trated circular of their American steam motor cars. 

A new catalogue of the “Evershed” soft-iron instruments has 
been brought out by Messrs. Evershed & Vignoles, Limited, who, 
by the way, have a City office at 110, Cannon Street, E.C., in charge 
of Mr. P. F. Brittain, where all information respecting the “ Ever- 
shed moving coil and soft iron instruments” can be obtained, and 
the instruments seen. We have also.received from this firm a new 
list of their testing set. 

The B.T.H. Company's November 25th list, No. 114, is devoted to 
a description of their magnetic blow-out series parallel controllers, 
types K and L, for electric cars and locomotives. It is fully 
illustrated, with street views of lines where B.T.H. controllers are 
in service. 

Messrs. Marshall & Woods, Gray's Inn Road, W.C., have brought 
out a list of their improved electric lamps for the light treatment of 
lupus and other skin diseases. Their Lortet and Genoud apparatus 
was recently described in the ELEcTRICAL REVIEW. 

Messrs. Offord, Wilson & Bartield, of Birmingham, have sent us 
advance sheets of their brass case meters and new cast-iron wall 
plug. The meters have been designed with a view to strength and 
cheapness, and we understand have been found satisfactory in prac- 
tice. The wall plugs have been used in large quantities for factory 
and workshop lighting, a purpose for which they were specially 
designed. 'The makers are also manufacturers of various other 
apparatus, including theatre accessories, aluminium case galva- 
nometers, time switches, automatic switches, and resistances. 

Messrs. Falk, Stadelmann & Co. have issued a supplement to 
their bell catalogue. It details telephonic apparatus, electro- 
medical apparatus, and accessories. 

Messrs. O. Berend & Co. have sent us circulars of their petroleum 
torches, blow lamps, &c. 

Messrs. Geipel & Lange are sending out circulars and illustrations 
of their high resistance field rheostats for boosters, balancers and 
motor-generators, which are made for any resistance from 5 to 
10,000 ohms. The resistance is mounted in the form of small units 
on the back of a slate panel on the front of which are contacts 
travelled over by a lever which varies the resistance as desired. 
These units are of the Ward-Leonard enamel pattern, and consist of 
pottery tubes wound with the resistance material and covered with 
porcelain enamel which effectually protects is!from contact with the 
atmosphere, The current-carrying wire can therefore be kept ex- 
tremely small and run at a high temperature without deterioration. 
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Thus a switch of compact form is made possible. One pattern is for 
the back of switchboard, the other is for the front of switchboard or 
for fixing on a wall. Each pattern is made with either 25 or 50 
steps, and the slate front is only 12 in. square. u 

Mr. G. Braulik sends us a copy of his List No. 17, detailing variou? 
kinds of measuring instruments. 

The Bryant Trading Syndicate, Limited, electrical importers and 
exporters, of 16, Guddford Street, Leeds, have sent us a copy of a 
report by Prof. G. D. Aspinall Parr, on their china and porcelain 
electrical pendant fittings and shades. The company is shortly to 
issue a list of these specialities. Readers may obtain copies of the 
report by writiog to the above address. 

A list of carbons for electrical purposes comes to hand from Fabius 
llenrion, of Nancy. 


Cork Exhibition.—All applications for space at the 
Cork International Exhibition have to be lodged by January 15th. 


All communications should be addressed to the Secretary, Depart- 


ment of Agriculture and Technical Instruction of Ireland, Upper 
Merrion Street, Dublin. Manufacturers of machinery are requested 
to make a special note of the above date and address, or, better still, 


to apply at once. 


Dissolution,.— Messrs. H. E. Richardson and J. H. 


McLaren, electrical engineers, North Finchley, have dissolved 


partnership. 
Epstein Accumulators : Messrs. W. ©. Rooper 


and (0.8 Factory at Stafford.—-It is now some time since 
Messrs. W. O. Rooper & Co., of Stafford, commenced to manufac- 
ture, under license, the well-known Epstein storage batteries. From 
time to time it has been our pleasant duty to publish particulars of 
tests which have shown this type to be of the first class, both as 
regards life and service. 

We have recently had the opportunity of inspecting the factory 
and observing the various processes of manufacture under thc 
guidance of Mr. Vicarey, who was for many years associated with the 
late Mr. Epstein as his laboratory assistant, both with the experi- 
mental work aud the actual manufacture at the Epstein Company's 
works at Milton, Staffordshire. Mr. Vicarey is now works manager 


for Messrs. Rooper, which augurs well for the careful attention to 


detail necessary for the production of a first-class accumulator. 

The works, situated about 10 minutes' walk from the station, 
were originally occupied by a brewery company, and with 
slight alterations have been admirably adapted for their present 
purpose. The building itself is so large that a separate shop is 
provided for every process, a distinct advantage in any works 
where lead is chemically treated. The yard accommodation is very 
considerable, and will also allow of more than doubling the present 
premises. 

Following the guidance of the manager, the power house was first 
visited ; here the Corporation supply at 420 volts is transformed to 
suit the varying requirements of the processes. The switchboard 
admits of many combinations of town supply, dynamos and bat- 
teries, to suit the requirements of the forming rooms. 

Tae battery we saw working consists of 105 cells, and it is worthy 
of note here that most of the plates of which it consists have been in 
constant use for four years, or longer, some of them as long as six 
years, without any sign of deterioration. The capacity is 1,000 
ampere-hours, and has to supply all demands that may be put upon 
it. This battery is housed in an outbuilding adjoining the power 
house. Being a permanency, the plates are burnt together in sets 
to a common bar, which again is burnt to the corresponding bar of 
the adjacent cell. 

To follow the plates through their various processes, we visited 
the casting room, where the lead, which is absolutely chemically 
pure, is cast in moulds. The centre web varies from 2 mm. 
to 3 mm. in thickness; the grooves vary from 34 mm. to 
4 mm. in depth; the area of surface presented for active 
use is therefore about five times the plane surface. The 
plates are then trimmed on a circular saw driven elec- 
trically, pressed, and then immersed in the boiling or pickling 
baths in dilute acids; no washing is necessary, as the acid is prac- 
tically “killed” during the process of pickling. From the 
boiling room the plates are removed to the drying room, where 
they are dried in a temperature of 100° F., in suitable separating 
racks for a period of not less than 24 hours. After drying, the 
plates are placed in the forming celle, and temporarily connected 
by lead burning, the formation electrolyte being then placed in 
the cells and forming commenced. 

The forming occupies roughly 150 hours, and is taken in three 
stages; the first about 50 hours, the second 40—60 hours, and the 
final 40—50 hours, the current varying from 74 to 28 amperes per 
plate. Between each formation the plates are removed and in- 
spected, after which they aretested by successive charges and dis- 
charges. The plates are then removed to the plumbers' shop, where 
they are built up into sections. 

The process is, as will be seen, extremely simple and straight- 
forward, but occupies a considerable time, the period required to 
make a finished plate from the pig lead being 21 days. There is 
no doubt but that the time occupied in the manufacture, and the 
care bestowed on every detail, are responsible for the extraordinary 
length of life aud capabilities of this now well-known type of plate. 

The joiners' shop aud packing shop call for only passing mention. 
The plumbers' shop, where lugs are burned on when necessary, calls 
for more attention, as it is here that all small detached parts are 
manufactured, including Rooper's ingenious connection, which we 
mentioned some months ago. This connection relies for its success 
on the ductility of lead and in use for connecting up the plates of 
a cell has proved most successful after lengthy trials. Everyone 
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knows the difficulty in raising out of a cell a section containing 
many plates. With this connection the plates have a slotted disc 
lug burned on at one corner; into the slot is placed a lead coated 
pin with screwed ends on which are threaded lead washers of suitable 
thickness to act as distance pieces, the whole being screwed firmly 
together by means of lead-coated nuts, until perfect contact 1s 
obtained. About 12,000 plates have already been erected on this 
system with absolute success. The surfaces of the lead are so inti- 
mate that the acid cannot creep and destroy the contacts by 
sulphating. Of course large numbers of plates are still burned up 
in the ordinary way. 

The acid tis loner malt tubs, lined with lead, are at the top 
of the building, and all acid is pumped up to these from the 
precipitating tanks, mixed to the proper sp. gr., analysed and used 
again. The sulphate of lead deposited in the pits is a valuable 
waste, which finds a ready market. 


Leaving the workshops, we pass to the laboratory, where every . 


material is analysed, it being fully established that when plates or 
cells have failed in the past it has been due to impurities, especially 
in the acids, which must be chemically pure, free from arsenic 
(not always so in breweries), and in this connection it may be well 
to say that Messrs. Rooper will always analyse acids, free of cost, 
for their customers. 

Of the Epstein cells we need say little ; carefully and properly 
made they are thoroughly satisfactory, their capacity is good, and 
their life long, while from their construction the plates are as free 
from buckling under undue discharge rates, as any other makes, and 
being pure lead are easily straightened. At present they are put 
on the market in the A, B, and C types, the latter being seml- 
portable, while a portable cell is contemplated in the near future. 
Full particulars as to capacity, &c., are given in the maker's cata- 
logues. 

5 the large numbers of batteries of the F pstein type in use 
may be mentioned those at the Birmingham Corporation Meat 
Market; Messrs. Willans & Robinson, Limited, Rugby; the Midland 
Railway at various places; Eaton Hall, Chester; Stattordshire 
County Asylum; Berkshire Asylum; II. M. “s Dockyards; Woolwich 
Arsenal; and at Goodrich Court, Ross, Herefordshire (in this 
instance the battery has been in use for nine years, and now prac- 
tically has as good a capacity as ever.. 


For Nale.—Darnsley Corporation wants to sell a /»-Kw. 
high speed steam dynamo. 


France.—La Sccicté de l' Accumulateur Bainville is the 
name of a company which has just been formed in Paris with a 
capital of £2,000. 


Mansion House Charge.—We are informed that at the 
Mansion House on Monday, before Mr. Alderman Vaughan Morgan, 
Wm. Geo. Bradley, an assistant wireman, of 37a, Juniper Street, 
Shadwell, was cbarged with obtaining goods from the General 
Electric Company, of Queen Victoria Street, by means of forged 
orders; aud Abrabam Goldsmith, electrician, of 237, Whitechapel 
Road, was charged with feloniously receiving such goods from 
Bradley, well knowing them to have been fraudulently obtained. 
The prisoner Bradley, it was alleged, had cbtained the goods on 
official order forms stolen from the order beck of Messrs. G. Weston 
and Co., electrical engineers, of 58, Fenchurch Street. Formal 
evidence of arrest, &c., having been given, the accused were 
remanded until Friday, the Alderman agrecing to accept bail of £500 
for Goldsmith. 


Micanite.— Our American contemporaries publish a 
notice from the Mica Insulator Company, of New York, to the 
effect that the validity of their American and European patents 
has been acknowledged by the following powerful electrical 
manufacturing concerns :—General Electric Company, Schenectady ; 
Westinghouse Electric and Manufacturing Co., Pittsburg; the 
British Westinghouse Electric and Manufacturing Company, 
London; the Westinghouse Electric Company, Limited, London; 
the British Thomson-Houston Company, Limited, London; Allge- 
meine Elektricitiits Gesellschaft, Berlin. In view of the litigation 
that took place a year or so ago and its result, the outcome of the 
actions, which, we understand, have again been started will be 
watched by all concerned with infinite interest. Since the material 


has becn universally used, the question raised again is an 
extensive one. j 


Stamp Duty.—In the Court of Appeal on Thursday last 
week, before the Master of the Rolls and Lords Justices Stirling 
and Mathew, the case of the Attorney-General v. tte Mayor and 
Corporation of the borough of Eastbourne came on for argument. 
It appeared that in 1899 the Eastbourne Electric Light Company, 
Limited, entered into an agreement with the Mayor and Corpora- 
tion of Eastbourne for the sale of the undertaking to the Corpora- 
tion. In order to carry out the agreement a conveyance was exe- 
cuted, and the question before the Court was the amount on which 
the stamp duty should be calculated. The Crown claimed it on 
£88,749, which they said was the real purchase money given for the 
company's concern, whereas the Corporation said that no duty was 
payable on £37,929, which was part of the larger sum, as it was the 
price of the personal property sold by the company, and that real 
property alone was chargeable, with an ad valorem duty of 5s. in 
every £50. The Divisional Court held that the contention of the 
Commissioners was right, and that the instrument should be 
stamped with £443 15s. From that decision the Corporation ap- 


pealed. At the conclusion of the argument, thei ! p- 
missed the appeal, with costs. : » their Lordships dis 


Trade Announcements. — Messrs. Royles, Limited, 
notify that from December 1st their business is transferred to Irlam, 
near Manchester, where they have erected a modern works ex- 
pressly adapted to the more perfect and expeditious production of 
their special manufactures. 

Mr. G. B. Peers notifies that he is removing to more convenient 
offices situate at No. 11, Princes Chambers, John Dalton Street, 
Manchester. 

Messrs. Willans & Robinson's office staff at Thames Ditton will 
be removed to the Rugby works next April. 


Water Concession.—A syndicate which owns a con- 
cession abroad wants to negotiate with those willing to provide 


machinery and working capital for utilising the power. See Official 
Notices" to-day. 


What the British Consuls have to Say.—/Zletri 
Light and Power Plant of Florence.—Consul-General Percy Chapman, 
reporting on the industries of the Province of Florence (Italy), gives 
some interesting particulars concerning the works of the Tuscan 
Electric Company. He states that the works are built on ground 
44 metres long and 31 metres wide, the buildings containing the 
engine hall, the boiler room, the battery of accumulators, the work- 
shops, the technical offices, &c. The electric current is produced at 
a tension of 350 volts by two dynamos msnufactured by a 
Nuremberg firm, which have a total power of 1,200 H.P., and 
by three supplementary dynamos of 300 ir». in all. The main 
switchboard was likewise made and mounted by the same firm. 
The two generators are directly coupled with two horizontal com- 

ound condensing steam engines, manufactured by Signor Franco 
Tosi, of Legnano, of a total power of 100 H. P., making 150 revolutions 
per minute. There are three tubular boilers, of which one is for 
reserve, also supplied by Signor Franco Tosi. These boilers supply 
the steam at a pressure of 10 atmospheres, and have a heating 
surface of 200 sq. metres each. The water necessary for feeding the 
boilers is obtained from a well under the engine room. The battery, 
supplied from Frankfurt, is able to furnish 861 amperes at 350 volts, 
and to store energy sufficient to supply 5,000 16-c.P. lamps. The 
works are built to permit of a large increase, so as to be able to feed 
45,000 lamps of 16-c.r. lit at the same time, or over 70,000 lamps 
installed. The current is distributed on the three-wire system. 

The Florentine Electric Tramways, Consul-General Percy Chap- 
man states, are worked by the Belgian Tramway Company, of 
Brussels, and have large works in the Viale Militare. There are 
four large boilers and three engines directly coupled with dynamos, 
two of 400 K P. each and one of 225 H.P. The installation was 
made on the trolley system by a New York firm. The total length 
of lines working, or which will soon work, is 125,265 metres, ol 
which 34,000 metres are in thc commune of Florence and 91, 265 in 
other communes. When the lines are fully at work 70 cars will be 
running. Each will carry 38 passengers. When the adoption of 
clectric tramways inside the city of Florence was first discussed by 
the Communal Council in 1896, Consul-General Chapman remarks, 
some members did not fail to point out the advisability of discard- 
ing the trolley and of adopting some system without overbead wires 
that would not permanently spoil the city. But the majority, 
seconded by public opinion, which was anxious to avoid delay, and 
considering that all other systems were as yet new and liable to 
further improvement, and also too expensive, approved the imme- 
diate working of the tramway by the trolley, rescrving to the com- 
mune the right (Art. 4 Capitolato) to oblige the company to Paid 
the system whenever desired, compensation being provided for the 
difference of the working expenses and reimbursement to the ee 
pany of the capital required for the change after odii e 
proceeds from the sale of such material as might have T 
untit after the change. In fact, a committee, gpecially APP tio , 
reported on February 12th, 1899, that after the recent installa 15 
in Paris, Hanover, Copenhagen, Turin and Rome, no doubts "n 
be entertained ae to the practicability and perfect safety an. i 
traction by accumulators, and recommended the adoption 15 ee 
system of trolley and accumulators, the first outside, 65 ki edad 
and the second inside, 7 kilometres, Florence, so that cars PCM 
with both aceumulators and trolley would, beyond the gemi 
surrounding the city, lift up tbe trolley, put it in contact WI Nes 
wire overhead, and proceed outside the city on the old RE n 
The financial question was not, however, thoroughly enter n 
but it was stated that the difference in the working expenses 15 
the new system would not be very considerable. On the 0 i 
hand, the Ingegnere G. Lenci, assessor of public works, 90 ite 
opinion tbat the adoption of accummulators would cost U^ e 
£240, per car beyond the expense incurred by tbe trolley. decl 
General Chapman remarks it is now premature to state what 155 ge 
will be arrived at; but he thinks it may be anticipated that he ae 
system will be found as yet too expensive, and that the W i 
Florence will be carried on for many years to come on the p 
system. 
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ELECTRIC LIGHT AND POWER NOTES. 


Chepstow.— The Electric Lighting and Power Comp 
has given way to the D.C. on tho matter of charges, 115 an 
has agreed to a maximum of 7d. per B. of T. unit for lig fore ve 
5d. for power. The application to Parliament will there 
the approval of the D. C. 
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Adelaide.—The Electric Lighting and Traction Company 
of Australia have received advice from Australia that a supply of 
electricity has been commenced from their Adelaide station. The 
company's stations at Melbourne, Geelong, Adelaide and Port Ade- 
laide are now all in operation, and the supply is beiug rapidly taken 
advantage of for lighting and power purposes. 


Dorking.—The U.D.C. has resolved that the resolution 
passed in November, 1900, agreeing to transfer the electric lighting 
provisional order to a company, be rescinded. 


Durham Collieries.—Messrs. Reid, Ferens & Co., 
electrical engineers of Sunderland and Newcastle, bave just com- 
pleted an installation at Esh New Winning Colliery, Waterhouses, 
County Durham, for tbe owners, Messrs. Pease & Partners. The 
installation consists of two Robey horizontal engines, with cylinders 
of 15 in. diameter and 30 in. stroke, driving two Reid, Ferens and 
Co.'s dynamos of 137 amperes 220 volts each. These machines are 
lighting the colliery above and below ground, there being about 200 
lights altogether. In addition to supplying the colliery, they also 
supply the Esh D.C. with energy for 46 32-c.p. lights; and the 
Brandon and Byshottles D.C. with energy for 51 32-c.r. lamps. The 
wires are carried on 30 ft. creosote poles, 50 yds. apart, and the 
lamps are 100 yds. apart. The colliery is also supplying private 
consumers in the district with energy for 300 16-c.p. lights., for 
which they charge 4d. per unit. The Sunderland firm named has also 
just installed a system of street lighting for the Broompark D.C. at 
Ushaw Moor. The installation consists of 36 25-c.r. lamps, the 
energy for which is supplied by a dynamo at New Brancepeth 
Colliery, owned by Messrs. Cochrane & Co. The cost to the Council 
is £2 per lamp per year. Aldin Grange and Auton Style are also to 
be lighted. The whole undertaking is in the hands of the Broom 
Parish Council, which has spent £900 on the plant. 


East Ham.—Owing to the increasing demand for elec- 
tricity it will be necessary to provide additional machinery in the 
generating station, and the electrical engineer (Mr. Ullmann) has 
been directed to prepare plans. 

Edinburgh.—A report prepared by the resident electrical 


engineer shows that the total connection is now 431,016 8-c.P. lamps, 
and the total horse-power for motors is no less than 8,443. The largest 
output between May 15th and November 21st was 5,546 xw. Works 
cost per unit sold, ‘561d. Total cost per unit sold, ‘866d. The 
report states that the erection of the new 1,200-H.P. steam dynamo 
at M'Donald Road station will be completed very shortly, and that 
there will Le ample machinery at the two stations to supply the 
demand for the winter. 

The E.L. Committee has recommended that application be made to 
the Secretary for Scotland to borrowa further £90,000 for the erection 
of works. This will make a total of £790,000 for which borrowing 
powers have been authorised in connection with the electric 
lighting undertaking. 

Gloucester.— The Corporations of Gloucester and 
Cheltenham have succeeded in excluding their areas from the Bill 
which is being promoted for the supply of electricity in the Forest 
of Dean, Stroud Valley, &c. 


Grays,— The new electric light and dust destructor 
works were formally opened at Grays last week. The total cost of 
the works has been just under £20,000. The installation is capable 
of supplying 3,000 private lights and 3,000 more for public or 
private lighting. The charge to private consumers is 7d. per unit 
for the first hour’s use and 4d. afterwards, with 34d. for power 


purposes. 

Guildford.—The T.C. has appointed a Special Com- 
mittee to report upon the value of the Electricity Supply Company’s 
undertaking, with a view to its being taken over by the Corporation. 
The Council has also decided to obtain expert opinion at a cost not 
exceeding 50 guineas. The capital of the company is over £21,000, 
and last year there was a deficit on the working. 


Hospital Lighting.—The Bolingbroke Hospital, Wands- 
worth Common, is being electrically lighted throughout, and fitted 
with a complete system of intercommunication automatic tele- 
phones by Messrs, Duncan Watson & Co., who have also secured 
several similar contracts for important hospitals in and around 


London. 


Hull.—The E. L. Committee has considered a letter from 
the new manager of Earle's Shipbuilding Yard and Engine Works, 
asking the Committee to quote the lowest possible price for the 
supply of electricity for driving the shop machinery and for light- 
ing. It wasstated that about 900,000 units per annum would be 
required. Messre. Amos & Smith also made application. The elec- 
trical engineer recommended that manufacturers consuming not 
less than 500,000 units a year be charged 1d. per unit, and the Com- 
mittee agreed. 

India.—A provincial town in Bengal, a purely native 
one—Dacca—is entirely Jighted by electricity. The Nawab of 


Dacca, Sir Ahsanullah, has had an installation Jaid down, costing 
nearly four lakhs of rupees, or over £20,000, at his own expense. 


Liverpool.—A deputation of tradesmen and residents 
waited upon the Electric Power and Lighting Committee last week, 
to request that Renshaw Street, which has just been widened, might 
be lighted with electricity instead of gas. The Committee decided 
to recommend to the Council that electricity be used. 


Mutford and Lothingland.—The R. D. C. has received 
a letter from the Lowestoft T.C., stating that the E.L. Committee 
had resolved that application be made for a license to supply elec- 
tricity in the rural district; also one from Mesars. Barber & Croft, 
of Oulton, asking the Council to grant wayleaves to enable them 
to erect poles and wires to distribute electricity in the rural 
district. The D.C. resolved to consider the advisability of applying 


for a prov. order, and replied accordingly. 


Ormskirk.—Last week the U. D. C. decided to obtain a 
report on the establishment of the electric light in the town from 
Mr. Piers (Manchester), at a fee of 20 guineas. 


Otley.—The D.C. has determined to apply to the B. of T. 
for a prov. order for electric lighting for the district, and Mr. 
Wilkinson, electrical engineer, of Harrogate, has submitted two 
a to the Council for the supply of energy. to 9,000 8-c.P. 
amps. 


Paisley.—The T. C. has approved of a recommendation 
by the E.L. Committee to supply the company with the electrical 
energy required for the working of the tramways. 


Pembroke.—The D.C. has decided to make application 
for a new loan of £20,000 for the purpose of extending the clectric 
lighting facilities. 

Pontypool.—At the meeting of the D.C. the E.L. Com- 
mittee reported on the proposed purchase by the Council of the 
plant and works of the Pontypool Electric Lighting Company. It 
was resolved to convene a special meeting for December 9th to con- 
sider the matter. 


St. Andrews.—The draft agreement between Messrs. 
Crompton & Co. and the Corporation has received the support of 
the E.L. Committee. Before coming to & binding arrangement, 
however, it is thought desirable to get the advice of an expert. 


. Sale.—Mr. W. C. E. Meade-King has held a L. G. B. 
inquiry into the application of the U.D.C. for sanction to borrow 
£8,000 for electric lighting purposes. 


Twickenham.—The U. D. C. has approved of the appli- 
cation of the Edmundson's Electricity Corporation for a prov. order 
for lighting the district. 


Walsall.—The Walsall Theatres Company are putting 
down an electric plant of their own, owing to the Corporation not 
reducing its charges for the energy used. 


Wimbledon.—The electric engineer reports that there 
are now 30,307 8-C P. lamps belonging to private consumers, and 
4,560 public lamps connected. The E.L. Committee has approved 
of the draft agreement with regard to lighting the parish of Merton 
from the Council's mains, which are also to be extended westward 
to Rayne's Park. 


Epsom.—It is proposed to light the Grand Stand at 
Epsom Race Course with electricity at a cost of about £1,675. This 
includes cost of 1,000 lamps and a passenger elevator. The Grand 
Stand Association are willing to pay for the cable from the Council's 
generating station. When the revenue from private sources along 
the route amounts to £120 per annum, the Council reserve the right 
to buy back the cable at £600. The Association also will guarantee 
to pay a minimum of £25 yearly for current for a period of years 
to be agreed upon. This and an alternative scheme have been 
reported upon by Mr. Hawtayne. A schedule of alterations and 
extensions at the electricity works has been prepared in readiness for 
au application for an additional loan. 
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ELECTRIC TRACTION NOTES, 


Accrington.—The Accrington Steam Tramways Com- 
pany have declined the Corporation’s offer to treat for the pur- 
chase of the Church to Clayton-le-Moors section of their system 
with a view to its conversion into an electric tramway. They 
point out that such a transaction would risk their shareholders’ 
interests, and suggest that as their lines extend into various muni- 
cipal and district council areas it would be more business-like for 
the Accrington Corporation and other authorities affected to join in 
a scheme for acquiring the company's undertaking as a whole. The 
directors are willing to consider such an offer, but urge that it is 
unreasonable to expect them to “lop off” portions of their lines for 
sale to different buyers at different times. 


Ayt.—A conference between the Tramways Committee 
and the representatives of the District Committee was held on the 
27th ult. with reference to the proposed extension of the electric 
tramways to Burns's monument. The construction of the line will 
be pushed forward in order to be ready for next summer's traffic. 


Blaekpool.—Although the ircrease of fares on the 
promenade section of the Blackpool trams has had the effect af 
reducing the number of passengers, more money has been earned. 
At the Town Council meeting on Tuesday it was stated that in 1900 
when the 1d. fares were in operation, the passengers numbered 
3,345,245, and the receipts were £21,657, during the 8eason— May to 
September, inclusive. This year the passengers numbered 2,753,29 
and the receipts from 2d. fares reached £22,511. It was pointed ou 
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in regard to the increased tariff, that if the Corporation depended 
upon Blackpool people alone, they would not be able to run tramcars 
at all, and 4d. fares would be possible if the summer traffic were 
maintained all the year round; put as that traffic was only for a 
short period, the Corporation were bound to make the fares 
remunerative. 


Bingley.—At the last D.C. meeting the Highways Com- 
mittee reported that a letter had been received from Mr. Quin, of 
Blackpool, suggesting a scheme for tramways between Shipley and 
Keighley, passing through Bingley. The Committee replied that 
they were favourably disposed toward the scheme, and were giving 
the matter further consideration. Mr. Quin proposes that the local 
authorities through whose districts the tramways should pass should 
lay the permanent way, and afterwards let to him for a period the 
right to run tramcars, supplying him with electrical energy for that 
purpose. 

Bordeaux.—A petition is being signed at the present 
moment in Bordeaux against the use of the overhead system, and 
demanding its substitution by the underground, Or, adds the 
petitions, “ by compressed air or steam.” Several other improve- 
ments of a minor nature are requested ; sucb, for instance, as the 
placing of three hands on each car instead of two, a ticket-issuer, a 
wattman and a conductor, erection of kiosques, &c. 


Brighton.—The Ditchling Road, the Drive and Beacons- 


field Villas section of the Corporation electric tramways has been 
completed, and Colonel Von Donop made an inspection of it on 
29th ult. 


Burnley.—The new electric cars were run for the first 
time at midnight on Monday, but a good many townsfolk were 
present. The electrical engineer, Mr. Birkett, and the tramways 
manager, Mr. Mozley, were among those present at the trial trip, 
which passed off successfully. 


Cardiff.—4 special meeting of the C. C. was held last 
week to consider a recommendation of the Tramways Committee 
that the Council make a final offer of £50,000 to the Tram- 
ways Company for the whole of their system, exclusive only of 
the depots, rolling stock, horses, Ke. The Tramways Company 
offered to sell under these conditions for £54,500. An amendment 
was moved that the company's offer be accepted, but was with- 
drawn, and the recommendation of the Tramways Committee was 
adopted. 


Chester.—At a meeting of the Tramways Committee 
last week, the question of the system of traction to be adopted for 
the trams which have been acquired by the Corporation was con- 
sidered. It was decided to recommend the Council to proceed with 
the overhead trolley system from near the fountain, Bridge-street, 
to Saltney at the earliest possible opportunity. The system in the 
principal thoroughfares has not been settled, the committee await- 
ing the results of experiments being conducted with the surface 
contact system at Wolverhampton. The Committee recommend 
the retention of the services of Mr. John Gardner, the present 
manager of the trams. 


Dewsbury.—With the exception of a few holdings, the 
whole of the shares of the Dewsbury, Batley & Birstall Tramway 
Company have been bought by the British Electric "Traction 
Company. 


Exeter.—The Council has appointed an Electric Trac- 
tion Committee to consider the question of dealing with the present 
horse trams (run by a company) and of extending the service to all 
important routes through the city to the suburbs. The Committee 
(on November 23rd) considered a letter from Mcssrs Tahourdins and 
Hitchcock, solicitors to the Electric Tramways Construction and 
Maintenance Company, Limited, 34, Victoria Street, Westminster, 
asking the Corporation’s consent to the promotion by the company 
of a Bill in Parliament authorising them to reconstruct the present 
short length of tramway and add seven new routes, two of them 
running to the suburbs of Heavitree and Alphington, outside the 
city boundaries, the whole to be run by current supplied by the 
Corporation. The Committee decided to recommend the Council 
to decline to consent to the proposed Bill, and to oppose it in 
Parliament if necessary. The Committee next considered a report by 
Messrs. R. Hammond and A. Dickinson, Westminster, who had been 
retained to advise the Councilon the general question of electric 
tramways in the City. Eleven specific questions were submitted 
to the experts, and their replies are summarised below. They 
advise the Council, as the road authority and owners of the 
electric light undertaking, to become the owners of the 
city tramways, and to work the tramways themselves in 
preference to leasing them, remarking on the improvement in the 
cost of generation which has been effected in those towns in which 
electric traction and lighting have been combined. They recom- 
mend the alteration and extension of the lines (not, however, to the 
extent contemplated by the Electric Tramways Construction and 
Maintenance Company), the total length of tramways recommended 
by the experts being 11 miles, in approximately 84 miles of 
streets as compared with 24 miles of existing lines in 2} miles of 
streets. The gauge recommended is 3 ft. 6 in., the same as at pre- 
sent, and a continuous current, supplied by a bare overhead feeder 
at 500 volts pressure, 20 amperes per car being suggested as & basis 
for the machinery and feeders. The continuous current could be 
supplied from the new works about to be erected, either converted 
from the two-phase or supplied by special plant. Messrs. Hammond 
and Dickinson estimate the total cost of acquiring the present 
undertaking and equipping it and the suggested new lines at 
£92,500, or approximately £8,409 per mile. Alternative systems of 


traction for certain sections of the line would be possible but highly 
inadvisable. The minimum car-miles run should be 400,0.0 per 
annum, and on the low traffic receipt of 9d. per car-mile the total 
traffic receipts would be £15,000 per annum, and as the working 
expenses should not exceed 54d. per  car-mile, £5,833 
would on this basis be left to pay interest and sinking 


opinion that no service of cars can be successful which does not 
pass through that thoroughfare. Through the narrowest parts they 
say it would be necessary to lay the line on the double-single 
method.—The Committee also received a letter from the British 
Electric Traction Company, Limited (whose purchase of the exist- 
ing tramways has been sanctioned by the Board of Trade), con- 
cerning that company’s proposal to apply for powers to construct a 
54-mile line, but resolved that the company be informed that the 


and (2) if such tramways be adopted, should they be laid through 
High Street, Queen Street, and Fore Street ? 

The City Council on Wednesday evening considered the Com- 
mittee’s report. Councillor Perry, in moving its adoption, said the 
Council would have the option of acquiring the present tramway 
system next July. The notification of the intention of the Electric 
Tramways Construction and Maintenance Company to apply for 
Parliamentary powers had come as & thunderbolt to the Council. 
‘ouncillor Ross, in seconding, thought the experte' estimate of the 
mileage cost (about £8,000) was extraordinarily low, compared with 
such places aa Taunton and Plymouth, where the cost had been 
£12,000, and Nottingham, where the cost had been between £14,000 
and £15,000. He had, further, never heard of working expenses 
being less than 64d. or 7d. per car-mile. 


Italy.—The Mediterranean Railway Company has just 
completed the first section of the lines it proposes in future to work 
electrically that from Milan (Gallarate) to Pato (Ceresio). Next 
year the installation of the Gallarate-Loreno and Gallarate-Harona 
sections will be carried out. The total length of the lines to be 
worked electrically is 130 kilometres. 


Leeds,—The Corporation will watch with interest the 
proposed street cleansing by electricity at Nottingham. If the ex- 
periment should revealany new instrument of real usefulness, the 
Lighting Committee will not delay in taking advantage of Notting- 
ham's experience. The tramways department already own an 
electric snow sweeper, which is capable of clearing 4 miles of snow- 
covered track per hour. It has also an electric watering machine, 
with a capacity for pulling over 2,000 gallons of water on the tram- 
lines. ' 

Mr. W. L. Jackson, M.P., chairman of the Great Northern Rail- 
way Company, speaking at the annual dinner of the members of the 
Association of the Leather Trade of Leeds and district last week, 
said: There is a great change coming over the railways. One 
cannot say whether we are going to continue to haul our trains by 
steam locomotives, or whether we shall have to face an enormous 
outlay on electric motors. Nobody can question what a convenient 
method locomotion by electricity is, and it will be a most serious 
competitor. It may not come in my time, but I believe that, certainly 
as regards passenger work, you will see electricity as the motive 
power on many of the great branch and suburban lines of the 
country.” 


Wolverhampton.— Our local correspondent WI ites a8 
follows :—‘‘ Considerable surprise and no little indignation 18 being 
expressed that the Lorain Company have not yet completed 
‘experimental line’ on the Bilston road, whereon a test 15 to 
made of their surface contact system of electric traction p 
to its general adoption or rejection— by the Town pon 
Alderman Mander, chairman of the Tramways Committee of E 
Town Council, stated at the September meeting of that body t d 
the contracts entered into with the Lorain Steel Company, Limited, 
provided for a certain portion of the electric tramways to be Saree 
by the end of October—the exact date he mentioned was p 
months from July 26th. The first portion to be completed Ta 
was stipulated, an ‘ experimental mile.’ On this mile a 30 days a 
of the new system is to be made, and if successful the system 18 7 
to be extended to the other lines, several of which have been ca 
structed and partly equipped in readiness. We are now, 155 A 
in the month of December six weeks beyond the time pat 1915 
by Alderman Mander—and yet there is no sign of the test se 
applied. The line, it is true, is nearly finished, but its equip 
is far behind. This is creating great dissatisfaction. 

Liverpool.—At a recent meeting of the Tramway ae 
mittee, a motion by Mr. F. Saunby in favour of univers i ito 
fares, dating from January 1st, 1902, was defeated: by seven v 
two. ‘ded 

Manchester.—The Electricity Committee have o » 
that they will be able by the end of May to undertake the supp 


of the electric current for the Hyde Road and Btockport 
tramway routes. Other routes will be supplied afterwards. 


special 
Wimbledon.—The U.D.C. have appointed a e 
Committee to report upon the preliminary notices lor 
schemes affecting Wimbledon. 


(Continued on page 937.) 
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THE CENTRAL EXCHANGE OF THE LONDON 
POST OFFICE TELEPHONES. 


THE approaching completion of the huge undertaking upon 
which the engineering staff of the Post Office has been 
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ment and sub-basement of the building, and partly on the 
top floor; at present only a portion of the space available is 
utilised. | 

The main cables enter the building through tunnels exca- 
vated towards Queen Victoria Street on the south side, and 
Carter Lane on the north. In these tunnels were laid liter- 
ally hundreds of ducts, consisting of 
polygonal tubes of earthenware, bedded 
in cement, Eleven layers of these, with 
10 in each layer—110 in all run to 
an underground chamber in Queen 
Victoria Street, while 95 ducts lead to 
Carter Lane. Each duct is intended 
to receive a lead-covered cable of 434 
conductors, insulated with paper and air 
Space; the conductors are of No. 20 
S.W.G., and are stranded in pairs to 
prevent inductive disturbances and 
“cross-talk,” if not cross talking! These 
cables were wholly supplied by com- 
panies established and working in 
this country. Their cost amounted 
to from £950 to £1,000 per mile. 


CHIEF TESTING OFFICER’S DESK. 


busily engaged during the last two years, and the recent 
promulgation of the tariff which is to be pat in force, have 
attracted so much attention, that n brief account of the 
work which has been accomplished will probably be of in- 
terest to our readers. We say brief 
advisedly ; for a full technical description 
and explanation of the complex arrange- 
ments rendered necessary by the magnitude 
of the task, and the peculiar conditions 
involved, would fill our available space for 
many weeks. 

The main features of the new service 
are as follows:—The adoption of the 
Western Electric “common battery " sys- 
tem; the use of underground conductors ; 
provision for a toll rate of charging ; inter- 
communication with the trunk lines 
to provincial towns, with other Post Office 
exchanges operated on the permanent 
current system, and with the National 
Telephone Company's system ; and various 
minor advantages, incidental to the use 
of the common battery system, such as 
the automatic signalling of calls, clears, 
and faults, &c. 

The Central Exchange, which is the 
first to be taken in hand, is situated 
in the Savings Bank Buildings, Queen 
Victoria Street, and is designed for an 
ultimate capacity of 14,400 subscribers ; 
it will therefore eventually be one of 
the largest exchanges in existence. The present accommoda- 
tion provides for 5,400 subscribers. Ample provision is also 
made for junctions and trunk lines, which will be referred 
to later. 

The telephone department is lodged partly in the base- 


We shall deal with the outside 
work in a later portion of this 
m l article. 
The sub-basement was excavated beneath the original 


basement for the reception of the cables, and is furnished 


with vertical racks, carrying horizontal angle irons, which 
provide a seating for blocks of ** battery slate," 9 in. square 
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HORIZONTAL SIDE OF INTERMEDIATE DISTRIBUTING FRAME 
(The cable rack and the back of the fuseboard are also shown in this view.) 


and 1 in. thick ; these are laid at intervals of about 9 in., 
so as to form ventilated shelves upon which the cables are 
laid in regular order. Each shelf accommodates three 
cables, side by side. "Thus all tbe cables are visible and 


accessible throughout their whole length in the sub-base- 
G 
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ment, and the intervention of the slates prevents electrolytic 
corrosion of the iron frames due to contact with the lead 


sheathing. 


The cables are brought along the shelves to the west end 
of the room, where they terminate. They are too unwieldy 


Moror-ALTERNATOR FOR RINGING, AND TonE-SIGNAL DRUMS. 


to be carried further, so at this point smaller cables, each 
containing 217 pairs of silk-covered wires, of No. 22 S. W. G., 
are joined up to them. The joint 18 made in the 
usual way, each joint in the conductors being soldered and 
covered with a paper sleeve, after which a large leaden 
sleeve, which has been slipped over the cable before- 
hand, is drawn over the bunch, and a 
wiped joint is made at each end of the 
sleeve with the lead sheaths of the two 
cables. Finally, a composition of castor 
oil and resin is pumped into the sleeve 
through a brass nozzle, which is then 
closed with a screwed cap. 

The cables, thus reduced in bulk and 
weight, pass on upwards into the basement 
proper; in doing so, in order to avoid 
crossing one another, they are turned 
completely over, remaining, however, in 
the same order as in the sub-basement. 
The basement is fitted along one side 
with a large iron frame in the form of a 
rack; this is provided with horizontal 
terminal blocks on one side, and with 
vertical ones on the other. The incoming 
cables are led along the rack, each of 
them ending at a suitable point near one 
of the horizontal terminal blocks, which 
are arranged according to a code, so that 
any cable can be at once identified, and its 
destination known with certainty. The 
individual pairs of subscribers’ wires arc 
brought in systematic order to consecutive 
terminals on the respective blocks, and 
terminate upon them. 

As may be supposed, the work of 
codifying and arranging the connections 
at this point is a matter of no small 
difficulty and importance ; it is simplified 
as far as possible by the use of distinctive 
colours for the paper coverings of the 
wires, but this alone is insufficient for the 
purpose. However, the problem has been 
solved, and no confusion can possibly arise 
between the various circuits. 

On the other side of the rack are the 


VERTICAL SIDE OF INTERMEDIATE DISTRIBUTING FRAME, AND FRONT OF Revay Rack. 
vertical blocks, each fitted with 100 sets of terminals, 
numbered consecutively. A cable containing 102 pairs of 
wires, of which two pairs are spare, is connected up to the 


terminals, and runs from the basement to the intermediate 
distributing frame on the top floor. 

Now, on the horizontal side of the main frame, the sub- 
scribers’ wires are arranged purely with regard to the 
respective cables of which they happen to be constituents; 
consequently their numbers in relation 
to the apparatus, are, on this side, 
in a state of chaos. On the vertical 
side they must be in perfect order. 
To effect a transformation is the 
function of the distributing frame. No 
matter where, for example, No. 1,001 
may happen to terminate on the horizontal 
side, his pair must be connected with the 
terminals marked 1,001 on the vertical 
side. For this purpose a pair of wires, 
called jumper leads," are soldered to 
the incoming terminals, led along the 
‘frame to a point opposite the appropriate 
vertical board, then across the frame, 
through an insulated ring, and up or 
down to the required terminals on the 
vertical board. Thus chaos is reduced to 
order. 

It is obvious that, thanks to this 
arrangement, a subscriber’s number need 
not be changed in the event of his 
removal from one house or street to 
another; so long as he remains within 
the area controlled by the exchange, 
he may carry his number with him, 
the necessary correction being made on 
the main distributing frame. 

In addition to the functions already explained, the 
vertical boards provide accommodation also for the heat coils 
and lightning arresters. These are clipped on the terminals, 
one on each pole of the circuit. Further, by the removal 
of the heat coils and the insertion of a plug, a subscriber's 


circuit may be divided at this point into two parte, her 
external to the exchange, the other inside it; a flexible t 
connected with the plug extends both sections to the chi 
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testing officer's desk, which is located in the same room, and 


is fully equipped with means for carrying out all manner of 


tests on the condition of the lines, position of faults, &c. 
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Front VIEW or PART OF SUBSCRIBERS’ (Loca) BOARD, IN COURSE OF CONSTRUCTION. 


The testing desk is shown in one of our illustrations, but 
the system of connections which it encloses is so complex 
that we do not propose to explain it in detail. 

The cables passing between the top floor and the base- 
ment are carried up a disused lift-shaft, the lift having 
been removed to leave it available. They are supported by 
horizontal cast-iron frames in an ingenious and simple 
manner; a piece of glass-paper is wrapped round the lead 
sheathing, and a split circular wedge is driven in between 
this and the iron frame. The supports are situated at 
intervals of about 12 ft. 

The remaining equipment of the basement consists of the 
batteries and main switchboard, charging and ringing 
machines, and the repeating coil racks. 

Two main batteries are provided, to ensure against break- 
down. Each of them consists of 11 Chloride cells, with 33 
plates, in leaden tanks. The latter are large enough to 
accommodate 65 plates eventually. The present capacity is 
2,000 ampere-hours at 250 amperes discharge; the 
final capacity will be 4,400 ampere-hours. Each cell 
contains nearly 8 carboys of dilute acid, and when com- 
pletely equipped with plates, will weigh 2 tons. The leaden 
tanks are } in. thick, and are reinforced by wood battens at 
each side, They are carried on a wood base board supported 
by glass insulators,on wooden frames laid onthe concrete floor. 

The batteries are housed in a separate chamber, cut off 
from the main room by a glazed partition. 

For reasons which will appear later, it is a prime essential 
to the success of the common battery system that the resist- 


ane of the battery shall be very low; hence the large size 


ofthe cells and of the main leads. The latter consist of 
two 91/12 cables in parallel on each pole, giving a cross- 
sectional area of 1°53 sq. in. The positive pole is earthed by 
means of a No. 0 S.W.G. copper wire, connected with the 
cylinder of the hydraulic lift, which extends to a depth of 
about 40 ft. into the earth. 

Each cell is provided with a separate lead to a voltmeter 
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switch on the main switchboard, so that the electrical con- 
dition of the batteries can readily be tested from that point. 
Further, a No. 0 wire is joined to each battery between the 
second and third cells 
from the positive 
(earthed) pole, for the 
„ ͤ 7 line relays. | 
EE E cc EE The charging plant 
E consists of two similar 
motor-generators of the 
Western Electric Com- 
pany's make. Each of 
the motors is of 25 H.P., 
and drives the generator 
at 650 revolutions per 
minute through an in- 
sulating coupling. Both 
motors and generators 
are of the  four-pole 
shunt-wound type; the 
motors are run off the 
electric lighting mains 
at 102 volts, or off a 
dynamo driven by a gas 
engine, which is to be 
installed as a reserve. 
The generators are rated 
at 500 amperes, 20 to 80 
volts, and have specially 
large commutators ; the 
latter are built of many 
segments, and multiple 
eopper gauze brushes 
are used, it being 
claimed for this con- 
struction that if neces- 
sary the service could 
be carried on direct 
from the generator, 
without annoyance due 
to the humming caused 
by commutation. 
Theringing apparatus 
consists of two small two-pole machines, of which we 
give an illustration, Each of these is a motor- 
alternator, one being designed for a supply pressure 
of 24 volts for running off the battery, and the other 
for 102 volts for running off the electric light mains, 
The armatures are double wound, the generator side being 


RESISTANCE Lamp Rack. 


connected to slip rings, so as to give an alternating current at 
75 volts for ringing magneto bells. The field magnets are 
differentially compound-wound, and a choking coil is inserted 
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$ he leads from the battery, to prevent disturbance of the 
atter. 

The armature spindle of each of the ringers drives, by 
worm gearing, the *busyback" and *'don't-answer" tone 
signal drums, These are connected with the battery, the 


CABLE Racks, AND Back View or LocAL BOARD UNDER 
CONSTRUCTION. 


current passing through an interrupter on the armature 
spindle, and then through the slow-running drums. The 
latter cause signals to be sent intermittently once in two 
seconds; the interruptions produce a humming sound in the 
telephone receivers, which is split up by the busyback " 
into regular beats, thus — — — — — and by the 
*don't-answer" into beats thus - — - — - — - — 
so that the signals are clearly distinguishable from one 
another. Their use will be explained later on. 

The main switchboard consists of three panels of slate, 
allotted to the motors, generators, and batteries respectively. 
On the motor panel a double-pole, double-break throw-over 
switch is provided, to couple the motors with either the 
electric light plant or the reserve plant. Each motor has 
a separate 250-ampere d.p. double-break switch and fuses, 
as well as a Cutler-Hammer starter. The small ringing 
motor-generators have similar provision, but for 25 amperes 
and 6 amperes respectively. On this panel are also two 
voltmeters, one reading 0—50 volts, and the other 0—3 volts 
for testing individual cells, with an 11-point voltmeter switch. 

The generator panel carries two heavy d.p. double-break 
600-ampere charging switches, and an automatic overload 
and reverse current safety cut-out common to both. The 
latter is operated through a polarised relay, and cuts out 
with certainty when the current falls to zero. There are two 
ammeters, reading 0—300 and 750—0—750, the former 
having a switch by means of which it may be connected 
with shunts in various circuits. The generator pressure is 
regulated by Ward-Leonard rheostats. Throw-over switches 
for the tone signals are also provided on this panel, as well 
as for the battery voltmeter. 

The battery panel is fitted with a very heavy throw-over 
double-break switch for charging, and a massive d.p. double- 
break throw-over switch for substituting one battery for the 
other without affecting the working of the exchange. This 
is done by putting the two batteries in parallel for a moment 
inthe act of switching over, a resistance contact being pro- 

vided to prevent an excessive flow of current in the event of 
the pressures being materially unequal. Fuses are also pro- 
vided on this panel. 


The measuring instruments are all of the Weston type 
and knife switches are used throughout. f 

There remains the repeating-coil rack, which is placed 
near the battery in order to minimise the resistance in 
the common battery circuit. This rack carries all 
the repeating coils, which are interpolated in the “cord 
circuits" to be described later; there is also a fuseboard, 
on which is a fuse for each coil, on the negative pole; those 
on the positive pole, which is earthed, require no fuses. 
The cables from the operators’ keyboards to the repeating 
coils and back again are lead-covered, like the others already 
mentioned, and are taken through the same shaft. 

We turn now tothe equipment of the “ operating theatre.” 
This is situated on the top floor, and is well lighted from the 
roof, this being, of course, the main reason for the predilection 
always shown by telephonists for upper storeys. The centre 
of the room is occupied by the junction board ” ; starting 
opposite one end of this, the“ local board" runs round two 
sides of the room at present, roughly forming, with the 
junction board, the letter U. When the exchange reaches 
its full capacity, the local board will extend round three sides 
of the room. The supervisor’s desk is in the centre of the 
room, at the open end of the U. 

Behind the junction board are the racks for relays, meters 
and resistance lamps, and the intermediate distributing 
frame, while a large fuseboard is fixed opposite the first end 


of the local board. A private office for the engineering staff 


is partitioned off near the door, opposite the intermediate 
frame. 

The latter is shown in one of our views, and is a very im- 
portant and useful apparatus. In general, it is like the 
main distributing frame in the basement, but in this case, 
the connections on the horizontal side are all in numerical 
order, while those on the vertical side may or may not be in 
order. The horizontal side is provided with iron brackets, 
to which are screwed wooden slips, each 64 in. long and 
about 4 in. deep. Each of these slips carries 80 terminals 
on the upper side, and provides for 20 circuits. The ter- 
minals consist of simple strips of brass embedded in ebonite, 
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STRIPS OF JACKS CONNECTED WITH CABLES, AS RECEIVED AT 
CENTRAL EXCHANGE. 


and the connections are made by soldering. The cables from 
the main distributing frame are brought overhead from the 
cable shaft through the wall of the room, being tuppo 

by iron frames, and are distributed to the terminals on the: 
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horizontal side of the intermediate frame ; as each cable con- 
tains 102 pairs, it requires five terminal strips. There are, 
therefore, for 5,400 subscribers, 54 cables and 270 strips. 
No less than 260 wires end on each terminal strip, so that in 
all there are over 70,000 joints on this side only of this 
frame. 

The terminals on the vertical side of the frame belong to 
the leads from the subscribers’ local sections," die., the 
jacks upon which all calls are received. They are connected 
with the terminals on the horizontal side by * jumper leads," 
in exactly the same manner as in the case of the main dis- 
tributing frame. In the first instance the local section 
jacks will be connected in numerical order ; 180 are allotted 
to each operator’s position. Now, as time goes on, it will 
be found that some operators are kept too busy, while others 
are slack; in order to apportion a fair amount of work to 
each operator, it will be necessary to transfer some of the 
busier subscribers from the overworked operators to the 
leisured ones, and to replace them by subscribers whose calls 
are few. This will easily be accomplished at the inter- 
mediate frame, by crossing the jumper leads, without in any 
way interfering with the local section jacks themselves or 
with the operator’s duties. 

Behind the intermediate frame is the relay rack, of which 
we give a view; and behind this again is the meter 
rack. The connections to all this apparatus are taken 
from the horizontal side of the intermediate dis- 
tributing frame, and are therefore quite unaffected by any 
change in the arrangements of the jumper leads. The relays 
and meters are arranged in blocks of 10. The resistance- 
lamp rack is immediately behind the junction board, and is 
arranged in blocks of 101 lamps. 

The local board is divided into 10 sections of nine panels 
each, and 80 operators’ positions. The subscribers’ jacks, 
from 0 to 5,400, are multipled—i.e., repeated—in each of 
these sections, and are connected to the horizontal side of the 
intermediate frame, so that they are permanently arranged 
in numerical order. They are mounted in strips of 20 
(0—19, 20—39, &c.) measuring 73 in. wide x & in. deep; 
three vertical lines divide the strips, at every fifth jack, and 
horizontal lines separate blocks of 100 (0— 99, &c.) from 
one another. Each block is numbered from left to right in 
the ordinary way ; thefirst 9 blocks run right across a section 
(nine panels), after which the second 900 start again at the 
left hand side, above the former. "Thus no difficulty will be 
met with in adding jacks up to the full capacity of the 
excliange, and although the system seems rather confusing, 
it is readily mastered by the operators, who hardly need to 
read the numbers, so skilled do they become. 

Below the multiples come the outgoing junctions," of 
which there are 240 ; these are exactly similar to the sub- 
scribers’ jacks, but are multipled every sir panels instead of 
nine, there being 40 per panel. Next are the local sections; 
these consist of jacks and call-signal lamps, mounted in 
strips of 10, the 10 jacks taking up 74 in. x ; in., and the 
10 lamps 74 in. x Ts in. As already mentioned, there are 
180 local jacks per panel, and these are not multipled. 

Space is provided for a total of 14, 400 subscribers, and 
1, 800 outgoing junctions; also 60 local jacks can be added at 
each position, so that on this basis 60 operators will be 
required for the full capacity of the exchange. 

An extra 4-section is added at the commencing end of the 
subscribers’ board, and a similar extra third at the beginning 
of the junction board, because, otherwise, the end operator 
could not conveniently reach the whole of a section. 

On the keyboard at the foot of the vertical panels there 
are 17 pairs of cords and plugs for each operator, 17 pairs 
of clearing lamps, 17 meter keys, 17 speaking and 
ringing keys, and an extra ringing key for the call wires ; 
there is also a panel of 12 order wire keys for the call 
wires, which are multipled at every position. 

The junction board consists of nine positions, i.e., 27 
panels, plus the extra three panels already mentioned. Six 
positions are allotted to incoming junctions from other central 


battery exchanges ; two to Post Office permanent current 


exchanges, and one to trunk-line service. 

On this board the subscribers’ multiples are arranged as 
on the local board. 

Above the multiples are 240 outgoing junction jacks, 
multipled every six panels. These belong to exchanges 


which have not a full set of junctions to other exchanges, 
and therefore have to communicate with them via the central 
exchange. 

Below the multiples is a row of 10 jacks ; five of these are 
for the “ busyback ” signal, and five for the“ don't answer 
signal. 

A “ pilot ” lamp is provided at each position; this is for 
use when a reduced staff of operators is at work, and is 
employed at night in conjunction with a bell. The latter 
draws attention to the call over a call wire, and the lamp, 
lighting up, indicates the position where the call occurs. 

There are ‘28 junctions at each position, each provided 
with a cord and plug, and on the keyboard there are also 28 
Speaking keys, 28 ringing keys, with electrical restoring 
device, and a resetting key for cutting off the signal bell 
and lamp just mentioned. There is one clearing lamp in 
circuit with each plug. A grouping key on each keyboard 
provides for grouping any number of positions together 
when desired, and there is a block of 15 order wire keys at 
each position. 

(To be continued.) 


ELECTRIC TRACTION NOTES. 


(Continued from page 932.) 


Nottingham.—The Council on Monday considered a 
report as to the proposed light railways in the city. Sir James 
Mackenzie’s project, of which public notice had been given, was to 
provide light railways connecting the city electric tramways with 
Hucknall Torkard, Arnold and Carlton, and with the systems of 
tramways at Derby and Ilkeston. Sir Bache Cunard’s project was 
to construct light railways on a similar gauge connecting the city 
tramways with Alfreton, Derby, Hucknall Torkard and Arnold. 
The report on the two schemes, together with the correspondence, 
was referred to the General Purposes Committee. 


Surrey.—The Richmond and Twickenham Times gives 
prominence to a statement that the L.U.T. Company and Britisk 
Electric Traction Company have come to an agreement with regard 
to the division of the County of Surrey into “spheres of influence," 
within which each proposes to promote tramway schemes. Broadly 
speaking, the L.U.T. Company will seek to develop the district 
between the Thames and Wimbledon, Sutton, and Leatherhead, 
while tbe B.E.T. Company, starting from Croydon, will confine its 
portion to the “hinterland " of the county. The B. E. T. Company 
have undertaken not to intrude westward of the line passing through 
Wimbledon, Malden, Ewell and Epsom. 


West Bromwich.—The E.L. Committee have instructed 
the electrical engineer to prepare plans and specifications for the 
extensions of the plant necessary at the Corporation’s electricity 


works, in order to supply the power required for running the trams. - 


Mr. R. C. Quin has been appointed consulting engineer in the 
matter. 

Woolwich.— Much regret is expressed locally at the 
withdrawal of the L.C.C. scheme for an electric tramway from New 
Cross to Eltbam, on account of the authorities at Deptford and 
Lewisbam declining to contribute towards the cost of the necessary 
road widenings. 


TELEGRAPH AND TELEPHONE NOTES. 


Cape to Cairo Telegraph.—We make the following 
extracts from the report of the British South Africa Company :— 

"On January 1st, 1901, the rate for cablegrams between 
Southern Rhodesia and Europe was reduced from 4s. 2d. to 3s. 8d. 
a word. The rate for inland telegrams had been previously 
reduced to 2d. per word, with a minimum charge of 2s. for 12 
words, on November 1st, 1899. 

"'The telegraph system has shown rapid expansion during the 
past two years, the lines under the control of the Postmaster- 
General now extending from Mafeking to Lake Tanganyika, a 
distance of 2,031 miles. At March 31st, 1901, there were 81 offices 
open, including those belonging to the African Trans-Continental 
Telegraph Company, Limited. At that date the Rhodesia telegraph 
system consisted of 3,554 miles of line, with 5,2142 miles of wire. 

“ The agreement with the Eastern Telegraph Company, Limited, 
and the Eastern and South African Telegraph Company, Limited, 
for the provision of additional cable communication between the 
United Kingdom and South Africa has been signed. 

“The construction of the African Trans-Continental telegraph 
line bas been steadily pushed forward in spite of transport 
difficulties. It has now been carried for a considerable distance 
along the eastern sbore of Lake Tanganyika. The branch line 
from Domira Bay to Fort Jameson has been completed, and the 
total length of line constructed at March 31st last was 1,308 miles 
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Since the line crossed the Anglo-German frontier, thc German 
officials have rendered valuable assistance, and have supplicd most 
of the labour necessary for construction. 

“The traffic receipts for the year 1900 amounted to £3,188, a 
decrease of £159 as compared with tle previous year. The 
revenue obtained from the internal traffic iucreased by nearly 30 
per cent., and from the traffic passing between A. T. T. offices and 
Portuguese East Africa, by nearly 150 per cent., but, owing to the 
interruption of trafic between Southern Rhodesia and the Cape 
Colony, tbe amounts paid to the British South Africa Company aud 
the cable companies show a decrease of £495. 

“ A service of silver plate was presented by the company in 
June, 1901, to Sir Somerset R. French, K.C.M.G., Postmaster- 
General for the Colony of the Cape of Good Hope, in recognition 
of the valuable services rendered by him in connection with the 
Rhodesian postal and telegraph system." 

The Berlin correspondent of the Times says that the semi- 
official ergans state that the Cape to Cairo line of the Africau 
Traus-Continental Telegraph Company has now been constructed 
as far as Bismarckburg, and that it is ultimately intended to con- 
nect the German East African line with it at Ujiji. 


International Telephones. —.X vote. of 51,000 lire 
has just been made for the construction of an international 
telephone line between Italy and Switzerland. This line will follow 
in Italy the Milan—Como—Chiasso route, and will be joined to the 
line at present in course of construction between Chiasso and Zurich. 
A vote of 700,000 lire has been apportioned for the construction of 
the international line between Frauce and Italy, which will 
give a connection between Rome and Paris, following in Italy the 
route: Rome, Acquapendente, Siena, Firenza, Bologna, Piacenza, 
Voghera, Vercelli and Turin, to Mont Cenis, with branches from 
Vorhera to Genoa and Milan. he wires will be of silicium bronze, 
and the line will be laid as far as the French frontier before the 
bad season sets in. Ifthe winter is not too severe, the works will 
be continued on the mountain, and the two lines should in this 
case be finished early next year. 


New American Cable.—The 7% says that the cable 
steamer Turadu on Saturday last finished laying a cable between the 
Azores Islands and Ireland for the Commercial Cable Company. 
This completes the fourth cable of that company between the 
United States and England. 


Richmond (Surrey) Telephones.— The Postmaster- 
General has acquired premises ad jacent to the existing Post Office, 


wherein it is proposed to instal a telephone exchange. It is 
expected that the service will be available next April. 
Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 
Latakia- Cyprus " cs 2 € .. June 20, 1699 .. s 
Para-Maranham xi e E" "T . March 1, 1900 .. oe 
LANDLINES :— 
" yia Hanekin” on Persian territory .. Feb, 24, 1900 s 
Pekin-Kalgan  .. Sie - ee . June 14, 1900 . . Nov. 27. 


Maimatchin-Kalgan .. is a s .. June 30, 1900 
Communication with Baranquilla and Cartagena Dec. 8, 1900 
n towns of Venezuela .. Oct. 81, 1900 


.. Nov. 21. 


Wireless Telegraphy,—Satisfied with the utility and 
success of the Marconi wireless telegraph installation of the cross- 
Channel steamer C'/cmeautine, the Belgian States Government has 
decided to fit apparatus to all its passenger boats. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—December 18th. ‘Tenders are invited by 
the Netherlands Ministry of the Colonies for the supply of tele- 
graphic apparatus. 


Birkenhead.— The Corporation Tramways Committee 
invite tenders for a supply of the following stores for the 12 months 
ending December 31st, 1902 :—Poplar wood blocks; cast-iron brake 
blocks and other castings; motor grease; river sand; cleaning 
cloths ; sponge cloths and brushes. 


Brussels.—December 11th. An adjudication will take 
place on this date at the Bourse of Commerce (salle de l'Union 
Syndicate), Brussels, for supply of sundry requisites for the use of 
the telegraph service in 25 lots, viz.— Ist lot, galvanised iron wire 
(caution 1,180 fr.); 2nd lot, cables (1,370 fr.); 3rd lot, copper wire 
(210 fr.); 4th lot, copper wire insulated (5,020 fr.); Sth lot, pliable 
wire (50 fr.); 6th lot, irons and rods (290 fr.) ; 7th to 12th lots, 
ironwork (2,170 fr., 1,700 fr, 2,030 fr., 2,030 fr., 370 fr. and 280 fr.) ; 
13th lot, galvanised steel receivers (2,510 fr.); 14th to 19th lots, 
isolators (14th and 15th lots, 620 fr. eacb, 16th lot, 400 fr., 17th and 
18th lot, 1,520 fr. each, 19th lot, 130 fr.); 20th to 24th lot, tele- 
phonic aud telegraphic apparatus (20th lot, 720 fr., 21st lot, 100 fr., 
2- nd lot, 1,080 fr., 23rd lot, 360 fr., 24th lot, 300 fr.); 25th lot, nuts, 
supports, screws, &c. (190 fr.). 

Burnley.—December 12th. Electric lighting plant, 
battery, switchboard, wiring and mains, steam pumps, piping, &c., 


for tbe electric lighting of the Union Workhouse. See ''Official 
Notices " November 22nd. 


East Ham.—December 9th. Wiring the new municipal 
buildings. See Official Notices” November 29th. 


France.—December 16th. Estimates will be opened at 
the Hotel de Ville, Surisnes, France, on 16th prox., for the supply 
of three electric units and pumps, for the purpose of raising water 
in the departmental drainage station; and at the Hotel de Ville 
Courbevoie, France, on same date, supply of two electric groups and 


pumps for same purpose. Information in each case from the 
municipality. 


France.—December 17th. Tenders are being invited 
until the 17th inst., by the French Post and Telegraph authorities in 
Paris, for the supply of 15 kilometres of iron pipes for pneumatic 
pipe lines. Tenders are to be sent to Le Sous Secretariat d'Etat des 
Postes et des Telegraphs, 103, Rue de Grenelle, Paris, whence 
psrticulars may be obtained. 


Hornsey.—. January 15th. Pipework and mechanical 
coal-handling plant for electricity works for the U.D.C. See 
“ Official Notices“ to-day. 


Horsham.— December 17th. Meters (D. C.) and cut- 
outs for the electricity works. See Official Notices" to-day. 


Hudderstield.— December 9th. Engine, 750-Kw. gene- 
rator, boosters, boiler, piping, stoker and conveyer, economiser, 
switchboard, line equipment, cables and conduits, car bodies, trucks 
and equipments for the Corporation traction scheme. See “ Official 
Notices " November 22nd. 


Leith.—December 16th. Boilers and economiser, 
condenser, cooling tower, pipes, dynamo and feeder panels. See 
* Official Notices " to-day. i 

London.—December 12th. Electric wiring, &c., of 


Bishopsgate, Brompton and Manchester Square fire brigade stations 
for the L.C.C. See “ Official Notices” November 22nd. 


London.— December 19th. Electric fire alarm system 
for the N.W. Fever Hospital, Hampstead, for the Metropolitan 
Asylums Board. See Official Notices“ November 29th. 


Maidenhead.—December 13th. Steam piping, trans- 
formers, motor-generators, battery, switchboard, arc lamps, cable 
work, and crane for electric lighting works. See Official Notices 
November 22nd. 


Maidenhead.—December 13th. Stoneware conduits for 


electric mains, arc lamp-posts, &c., for T.C. Consulting engineers’ 
Burstall & Monkhouse. 


Maidstone.— December 19th. Electric light fitting and 


wiring at various public buildings for the Corporation. See 
“Official Notices“ to-day. 


North-Eastern Railway.—December 9th. Tenders for 
telegraph stores for six months (1) Telegraph apparatus; (2) Tele- 
graph wire and line stores. Forms of tender, &c., from Mr. Graves 
Telegraph Department, York. 


Nantwich.—January 6th. Water-tube and Lancashire 
boilers, c.c. steam dynamos, pumps and piping, switchboard, mains 
posts, battery, meters, crane and dust destructor for the U.D.C. 
See '' Otlicial Notices November 22nd. 


Oban.— December 18th. Three 60-KW. steam dynamos, 
two water-tube boilers, economiser, &c., for electric lighting. See 
„Official Notices " November 29th. i 


Pontypridd.—December 14th. Water-tube _ boilers, 
stokers, economisera, steam engines, dynamos, balancer, switchboard, 
workshop, crane and arc lamps, for electric power station. See 
“Official Notices" November 22nd. 


Reading.— December 28th. Water-tube boilers, econo- 
miser, pumps, engines, condensing plant, generators, switchboard, 
crane, motors and car equipments, car bodies, trolleys, &c., for the 
Corporation. Borough engineer's office, Town Hall. Specifications, 
&c. (10 guineas). 


Southampton.—December 14th. Electrical equipment 
of printing and other machines in the Ordnance Survey Office 
Southampton. See Official Notices " November 22nd. 


Spain.—December 9th. The Municipality of Plencia 
(Biscay), Spain, will on this date consider tenders for the electric 


lighting of the town from 1902 till 1908. Particulars from the 
Secretary. 


Sunderland.—lecember 20th, Cast-iron pipes and 


copper piping, valves, &c., for electric light station. See Official 
Notives " to-day. 


Wolverhampton.— December 20th. Two-phase motor- 
generators, boosters, switchboards, and battery, for Midland Elec- 
tric Corporation. See “ Official Notices” to-day. - 


Tuesday, December 10th.—At 8 p.m. 
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CLOSED. 
Aberdeen.— Messrs. Macartney, McElroy & Co. are to 


carry out certain track work, overhead wire construction, &c., for 
the Corporation, for the Union Street and Holborn Street lines at 
about £3,834. A new car depót is to be erected at Mannotield. 


Leeds.—Tenders amounting to £138,815 have been 
provisionally accepted by the Corporation Lighting Committee for 
works in connection with electric lighting mains. This is exclusive 
of the tender for the supply of 60 standards for electric arc lamps 
at £7 19s. 6d. each. 


London.—The following tenders were submitted for 
supplying and fixing power distributing mains, electric lighting 
installation, and system of inter-communicating telephones at the 
new printing works of the Celvicol Company, Limited, 76, South- 
wark Street, S. E., to the specifications of Mr. B. H. Jenkinson, con- 
sulting enginenr :— 


Cecil Cooper & Co... - e Ke " .. £50813 0 
Drake & Gorham .. Š% as ra bs mye 456 10 0 
W. Heath ee ae ee ee ae . » ee 423 0 0 
F. Hooydonk & Co... s i 418 8 0 


F. A. Glover & co. i] (Accepted) 411 0 0 

Manchester.—The City Council on Wednesday con- 
firmed the letting of a number of important contracts. Included 
in the contracts are those with the Electrical Company, Limited, 
for the supply of two 0,000-H.P. slow-speed engines, three-phase 
generators and  motor-generators for Stuart Street station at 
£113,000; with Messrs. C. H. Normanton & Son for the 
whole of the builders’ work required in connection with the engine 
and boiler houses at Stuart Street station; with Messrs. A. R. 
Bullivant & Sons for the erection of buildings, &c., required for the 
sub-stations at Heaton, Norrix and Denton; and with Messrs. 
T. & W. Meadows for the erection of buildings, &., required for 
the sub-station at Levenshulme. 


Middlesboro’.—The E. IL. contract for the North- 
Eastern Railway Company's new power station at the Middlesboro' 
Docks has been let to Messrs. Baker Bros., Middlesboro’and Stockton. 


Perth (W.A.).—The contracts for extension plant for 
the Perth Gas Company have been allotted as follows :—750-H.v. 
engine, Messrs. Willans & Robinson, Limited; 500-kw. multipolar 
dynamo, Messrs. Dick, Kerr & Co, Limited; water-tube boiler, 
with chain grate stoker and superheater (from Glasgow Exhibition), 
Messrs. Babcock. & Wilcox, Limited; condensing plant and iron 
smoke-stack, Messrs. Grant, Ritchie & Co.; feed water pumps, 
Messrs. Clarke, Chapman & Co., Limited ; electric cables, the Tele- 
graph Manufacturing Company, Limited; switch gear, Messrs. 
Nalder Bros. & Thompson, Limited; meters, Messrs. Ferranti, the 
Bastian Meter Company, and the General Electric Company (1900), 
Limited. 


Plymouth.— Messrs. W. Scott, Limited, of Leeds, have 
the contract to supply 300 tons of rails and fishplates to the Cor- 
poration at £7 12s. 6d. per ton for rails, and £9 2s. 6d. per ton for 
fishplates. 


Wimbledon.—The U. D. C. has accepted the tender of 
Mr. G. W. Clarke for wiring aud tittings at the generating :station. 


FORTHCOMING EVENTS. 


Friday, December 6tb.--At 8 p.m. Institution of Junior Engi- 
neers. Meeting at the Westminster Palace Hotel. 
Paper on “Street Railway Construction for Electric 
Traction,” by Mr. F. S. Pilling. 


At 6.30 p.m. Northampton Institute City Polytechnic, 
St. John Street Road, E.C. Distribution of prizes by 
the Marquis of Northampton. 


At 8 p.m. Institution of Civil Engineers. Students’ 
meeting. Paper on Gas Engine Construction," by 
Mr. R. W. A. Brewer. 


Saturday, December 7th.—City of London College Science Society 


to visit the works of the Baker Street and Waterloo 
Railway. 
At 11 am. Institution of Electrical Engineers (Students' 


section). Visit to the Fulham Electricity Supply 
Works. 


Institution of Electrical 
Engineers (Glasgow Section). Meeting in the rooms 
of the Institution of Engineers and Shipbuilders, 
207, Bath Street, Glasgow. Aluminium: Notes on 
its Production, Properties and Use," by W. Murray 
Morrison, member. 


At 8 p.m. Institution of Civil Engineers. Ordinary 
meeting. Paper to be further discussed :—'' Train 
Resistance," by John A. F. Aspinall, M.Inst.C.E. ; and 
a paper, Motive Power from Blast Furnace Gases,” 
by Bryan Donkin, M.Inst.C.E. 


Wednesday, December 11th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham Section) Meeting in the 
Municipal Technical School, Sutfolk Street. Dr. W. E. 
Sumpner will read short papers on The Power Factor 
of Alternate Current Circuits," and “On the Work- 
shop Testing of Dynamos and Motors.” Experiments 
will be shown illustrating—(1) Slip in three-phase 
motors. Heyland's device; (2) Lag and lead in alter- 
nate current motors; (3) Resonance. The Nernst lamp 
and other apparatus will also be shown. 

At 8 p.m. Society of Arts. Paper on Aluminium,“ by 
Prof. Ernest Wilson, M. Inst. E. E. 

At 3 p.m. Institution of Civil Engineers. Students' visit 
to Messrs. Maple & Co. 's new electrically-driven 
cabinet factory in Highgate Road. 

Thursday, December 12th. —At 8 p.m. Institution of Electrical 
Engineers. Conclusion of discussion on “ The Physival 
Properties of Certain Aluminium Alloys and Some 
Notes on Aluminium Conductors,” by Prof. E. Wilson, 
member; Some Principles Underlying the Profitable 
Sale of Electricity,” by Mr. Arthur Wright, associate 
member. 

Friday, December 13th.—At 5 p.m. Physical Society of London. 
Meeting at the rooms of the Chemical Society, Bur- 
lington House. Paper “On Circular Filaments and 
Circular Magnetic Shells equivalent to Circular Coils, 
and on the equivalent Radius of a Coil,” by Prof. 

| Thomas R. Lyle. 

Tuesday, December 17th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester Section). Meeting at Owens 
College. Paper by Julius Frith, A. I. I. E. E., and 
E. H. Lamb, B.Sc., on The Breaking of Shafts in 

Direct-Coupled Units caused by Oscillations set up at 
Critical Speeds.” 

Thursday, December 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Dublin Local Section). Meeting at the 
Royal College of Science, St. Stephen’s Green, Dublin. 
An address will be given by the chairman, Prof. W. F. 
Barrett, F. R. S. 


ELECTRICAL REVIEW ELECTRIC 
TRACTION ISSUE. 


OUR issue which appears on December 13tb, will be known 
as our “ Electric Traction” Trade number. It will contain 
a mass of material relating to electric tramway and railway 
matters, and will be about double the size of the ordinary 
issue of the ELECTRICAL REVIEW. On this account it is 
necessary to proceed to press somewhat earlier in the week 
than is our usual custom, and we shall be glad if all of our 
friends will note the latest time for sending in matter as 
follows :— 

Notes, correspondence, and all matter for editorial columns, 
by Wednesday morning, 11th inst. 

Copy for new advertisements, and corrections for standing 
advertisements, by Monday morniny, December 9th. 

Official Notices and small pre-paid advertisements can be 
received up to first po. Thursday morniny, 12th inst, 


NOTES. 


Yorkshire College Engineering Societ y» Leeds.— 
Mr. Wilson, of the Brush Electrical Enginecring Company, Limited 
Loughborough, a former student of the College, delivered a lecture 
before the above Society on Monday, November 25th, taking for 
his subject "The Development and Utilisation of Electric Power 
for Traction.” Dealing tirst with direct current systems, he pointed 
out the methods of generation and transmission of power from the 
station to the cars, and especially noted the system of teries- 
parallel control. He then described the alternating current systems 
and their modes of working. The lecture was fully illustrated by 
Us ox a pene in PE and at its close an animated discus- 
sion too ace, the proceedings terminating wi 
thanks to Mr. Wilson, : iQ AL 


Glasgow University Physical Society,—' The consti- 
tution of this society for the present session, 1901—1902, is as 
follows:—Hon. President, Lord Kelvin, GC.V.0, FRS. &c- 
Prof. A. Gray, LLD., F.R.S.; Vice-President, W. Stewart 
M.A., D Se.; secretary and treasurer, J. G. Gray, Esq., the Physical 
Laboratory, Glasgow (telephone No. 2,002). 


Society of Model Engineers.—The third annual con- 
versazione of the Society of Model Engineers was held at the 
m ym isi ie Strcet, E.C., on Saturday evening last 

e chief feature was the exhibition of engi i | 
electrical apparatus. PETIERE UE 
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Calcium Carbide as a Reducing Agent.—As the 
numerous experiments carried out by Moissan, Warren, Tarugi, 
Frolich, and others upon the reducing power of calcium carbide, and 
its value as a metallurgical reagent, have given somewhat contra- 
dictory results, a fresh research upon the subject has been instituted 
by F. von Kiigelgen, who has reported recently in the Zeitschrift fiir 
Elektrochemie. When lead oxide is mixed with calcium carbide, 
both in fine powder, avoiding excess of the latter, and the crucible 
is heated in a wind furnace, carbon dioxide is the only gaseous pro- 
duct, and the final reaction is 5PbO + CaCa = 5Pb + CaO + 2CO,. 
The action begins at incipient redness, but is incomplete, analyses 
showing that at such a heat only the calcium of the carbide acts as 
a reducing agent, the carbon being separated thus: PbO + CaC. = 
Pb + CaO + 2C. This reaction develops a good deal of heat, which 
is usually sufficient to raise the temperature toa point at which the 
carbon can exert part of its reducing power; when, or by the assist- 
ance of some external heat, the other portion of the main reaction 
is determined: 4PbO + 2C = 4Pb + 2CO, If an excess of 
carbide is employed, only the calcium serves as the reducing agent ; 
and the greater the excess, the more does the whole reaction 
approach the second equation given above. The heat developed by 
the interaction of lead oxide with calcium carbide is not sufficient 
to cause the decomposition to spread throughout the mass when it 
is started at one point. In some quantitative experiments, when 
anhydrous calcium chloride was added as a flux in order that the 
metal should separate as a button, the yields varied from 
80 to 97 per cent, and the calcium in the lead was 
onlyg between 0:04 and 0'20 per cent. When lead chloride 
is treated similarly, the reaction PbCl + CaC. = CaCl, + 
Pb + 2C, liberates so much heat, and is so violent that it may be 
started with a match, proceeding explosively through the mass. The 
carbon liberated prevents the metal from cohering nicely, so that 
the yield is smaller than in the previous case. The lead contains 
0:04 per cent. of calcium. By using a mixture of lead oxide and 
chloride, the violence of the second reaction is lessened, and the 
carbon may be made to act as a reducing agent as well as the 
calcium. A mixture of 150 parts of lead chloride, 120 parts of lead 
oxide, and 37:24 parts of 88 per cent. carbide was fired with a 
fragment of lead chloride and carbide only, and gave a button of 
metallic lead weighiug 91 per cent. of the theoretical yield. With 
copper oxide the final reaction is the same as that with lcad oxide. 
It proceeds more violently, but requires a higher temperature to start 
it. Within certain limits, the violence increases with the excess of 
carbide. A mixture of 40 grammes of copper oxide with 12 grammes 
of calcium carbide fired by a little copper chloride and carbide gave 
a yield of metal exceeding 90 per cent. When a large excess of 
carbide is used, the copper contains notable quantities of calcium: 
equal parts of copper oxide and carbide yielded a copper with about 
107 per cent. of calcium in it. The reaction between copper 
chloride and calcium carbide is also more vigorous than that 
with lead chloride. It may be started with a match, and proceeds 
with explosive violence. The yield ranges from 80 to 95 per cent. 
of the copper. Similarly with lead, a mixture of the oxide and 
chloride of copper with calcium carbide (143, 60, and 32:5 parts 
respectively) may be advantageously reduced, as liberation of carbon 
is avoided. The decomposition can be started with a match, and is 
complete in a few seconds. By mixing copper chloride with the 
oxides of other metals alloys can be won at a single operation. For 
instance, 5 parts of copper chloride, 5 of zinc oxide, and 3:3 of 
calcium carbide gave a brass containing 86°40 per cent. of copper, 
13:48 per cent. of zinc, and 00041 per cent. of calcium.  Copper-tin 
bronzes may be prepared in an identical fashion. From 5 parts of 
copper chloride, 5 of manganoso-manganic oxide, 5 of copper oxide, 
and 3 of calcium carbide the author obtained an alloy containing 
91:02 per cent. of copper with 888 per cent. of manganese, which 
was malleable enough to be hammered to a thin foil in the cold. 
Silver chloride is reduced by calcium carbide very smoothly, the 
metal being recovered as a single button. The reaction may be 
started with a match. The silver in one experiment contained 
0:01 per cent. of calcium. The process should be useful for working up 
silver residues. Zinc oxide is not well reduced, though its chloride is ; 
but the metal does not melt to a button. Mixtures of zinc chloride 
with copper oxide with or without nickel oxide, yield alloys. Tin 
behaves like zinc, but & mixture of stannous chloride and copper 
oxide gives a bronze. Bismuth oxide and chloride can be reduced 
easily, separately or mixed together. Chromium oxide in the 
furnace, or chromium chloride by simple application of a light, 
yields metallic chromium as a powder, but it contains much carbon. 
Alloys of lead and chromium can be obtained in the same manner. 
The oxides of molybdenum, tungsten, and manganese can also be 
reduced by calcium carbide in the furnace, yielding metallic 
powders. Manganous chloride gives a powdered manganese rich in 
carbon. Arsenic, iron and nickel may be similarly isolated. The 
hydroxides and chlorides of sodium and potassium are not com- 
pletely decomposed; but in presence of molten metallic lead, no 
alloy of lead and sodium can be prepared. Magnesium oxide is 
not reduced by calcium carbide; its chloride is only imperfectly 
decomposed. Aluminium oxide and chloride yield only a powdery 
metal; and attempts to win an aluminium bronze were unsatisfac- 


tory. Cerium chloride gives a grey powder, which is presumably 
metal containing much carbon. 


Appointments Vacant.—An assistant is requiréd in the 
electrical engineering department at Accrington at £104; a clerk, 
also a shorthand clerk and typist, at Hackney electricity works at 
£200 per annum and 35s. per week respectively ; a shift engineer is 
required for Buxton; a junior assistant engineer is wanted for 
Hanley electricity works at £100 per annum; a switchboard 
attendant for South Bhields; and an electrician-in-chaage is wanted 
for Folkestone. 


- 


: M r " . 0 

Water-Power in New Zealand.—Great strides in the 
development of water-power for electrical purposes are beiug made 
in New Zealand. 'The New York Electrical Review, referring to 
the matter, says that the latest project on foot is to utilise the 
water of the Wiamakariri River for generating electricity for 
the proposed electric tramways at Christchurch and for electric 
lighting. In accordance with instructions, Mr. Robert Hay, 


M. I. C. E., has prepared a report for the Christchurch Corpora- 


tion on the subject, and of the two schemes submitted to 
him, he recommends that known as the George bridge project. 
The race to be constructed at the point of intake will be about 
six miles in length. A good site has been selected for the 
power station on the banks of the river, and the engineer considers 
that a permanent foundation for the building and machinery may be 
obtained without risk of encroachment by the river. The power 
required at Christchurch is 3,000 E. P., for which Mr. Hay estimates 
it is necessary to provide 5,000 H.P. at the generating station. The 
fall at the point of delivery having been fixed at 90 feet, the 
required flow of water will be 489 cubic feet of water per 
second, and allowing 74 per cent. for sundry losses by bends, 
&c., the capacity of the race must be equal to a discharge of 
525 government heads of water. Dealing with the subject 
generally, Mr. Hay draws attention to the danger of interference 
with the supply of power through interruptions of the water supply 
from various causes. He, however, considers the scheme quite 
feasible, and thinks the actual works for conveying 500 to 600 heads 
of water from the Wiamakariri to the site of the proposed power 
house can be successfully carried out, and utilised for the purpose 
of providing power for generating electricity for transmission 
to Christchurch. He estimates the cost of the work from the intake 
at the Wiamakariri to the pipe head at the termination of the race, 
including inlets, tunnels, race excavation, conerete lining, benching, 
new race and piping, at £54,700. Turbines with connections, 
generators, switchboards, transformers, exciters, meters, buildings, 
&, would also have to be estimated for, but with these Mr. Hay 
does not deal. He recommends, in conclusion, that the corporation 
should lease or sell the concession to a private syndicate to carry 
out the scheme, reserving a right of purchase. 


Steam Pipes and Boiler Mountings.—The Man- 
chester Steam Uscrs’ Association calls attention to the use of so- 
called cast-steel for boiler mountings. It would appear that the 
term cast-steel is rather elastic, and has been made to cover 
materials which, while perhaps stronger than cast-iron, do not 
possess the elasticity one associates with steel proper. The Associa- 
tion thinking that '"'cast-steel" might legally be considered to 
embrace these alloys" now stipulates “ mild cast-steel,” about 
which there can be no misunderstanding.” We are glad to see 
that this stand has been taken by the Manchester Steam Users’ 
Association, for at least one instauce has come under our notice 
where misunderstanding has arisen in respect of the material for 
boiler mounting blocks owing to a difference of opinion as to the 
material covered by the words “ steel ” or ‘‘cast-steel.” Engineers 
generally will not, we feel sure, care to take risks with materials 
analysing like steel that have not been manufactured on approved 
lines known to produce safe material. Indeed, we would rather rely 
on a manhole mouthpiece welded up from a good rolled section than 
on a casting of doubtful elasticity—not that a good mild steel 
casting properly so called is not perfectly reliable. The Association, 
however, refers to material of as low a tensile strength as 6 tons per 
square inch. The trouble with steel castings of good quality has 
been that they are so full of blowholes, but there are one or two 
firms who do make a good casting. Otherwise it might almost be 
necessary to revert to cast-iron. We would ask how it is that steel 
castings are 80 very costly in this country. They are perhaps less 
than half the price in America, or even cheaper than that, and by 
no meuns always bad, though we have seen, it is true, shocking 
examples of bad steel castings from there. The Association has 
also a few remarks on steam pipes, with the perennial but necessary 
warning about water. In one case a plug of water struck 
the brass valve of a junction valve, turned the valve inside out, 
and drove it through its seat into the boiler against 150 lbs. steam 
pressure without even breaking the valve casing. It is pointed out 
that no case is known of an isolating valve having acted, but the 
fear is expressed that if one of these heavy balls were set in 
motion by the sudden flow of steam it would fracture its seat. 
Possibly a few figures would help us here. A ball of 8 in. diameter 
weighs about 70 lbs, and at 150 lbs. pressure has a push on it of 
about 7,5001bs. It will thus be hurried against its seat with a force 
107 times gravity. If it is closing a 6-in. hole it will rest at least 
14 in. from the seat, to which it will travel in less than ‘01 of a 
second if our figures are right, and will thus inflict a very heavy 
blow on the seat. We believe these isolating valves are allowed 
very much more run than the proportion we indicate, and there 
certainly appears reason to doubt their safety. Such a valve 
requires a greater ratio of inertia to the propelling power behind it 
before it can be safe. Copper is not advised as a material for bends. 
Steel is far more elastic. Bends to allow for expansion are best 
placed horizontally, so as not to interfere with water drainage. The 
stretch of a bend or loop is proportional to its mean height, and 
inversely as the square of the diameter of the pipe. To take up 
stresses, therefore, bends ought to be thin, but to provide for 
expansion of a long pipe they should be as thick as the 
pipes. When coupling up a boiler to a range of pipes, the junction 
valve on the boiler should be placed on the top of a vertical branch 
as high as the main steam pipe, so that water cannot accumulate over 
the valve. From the junction valve the branches from each boiler 
should preferably enter the top of the steam main rather than its 
side; the steam main should fall towards onei end for drainage 
purposes, and should be drained by a trap to the feed well. When 
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several boilers and engines are connected to one steam main this may 
be brought quite low at the back of the boilers, where circumstances 
favour the position, and the engine pipes also branch out from the 
top of the main, this system allowing great freedom for expansion. 
There is a danger that where the engine branch has a shut-off 
valve just over the main this may leak slightly, and water may 
collect above the valve and cause water hammer should the valves 
be opened. Any vertical pipes above valves should have drain 
pipes and separate traps. Every steam pipe arrangement is, in 
fact, very apt to be full of little pockets, and should be care- 
fully examined for these before being decided upon, and such 
eliminated, or, if unavoidable, rendered safe by proper 
drainage. It is rather the habit to assume that the expansion of 
a steam main needs to be taken up entirely as between itself and the 
boilers. This is not, perhaps, quite true, for the brick seating of a 
boiler has an expansion probably not far inferior to that of the steam 
pipes. It must be remembered that the bricks are hot—about 1,000° 
—and the steam pipe is comparatively cool. At some point in a 
long steam pipe it is, perhaps, desirable to anchor it. Where liable 
to move by pressure, as in the case of expansion joints, the 
anchorage must be good and ample. As pointed out by the Associa- 
tion, steam pipes are boilers by Act of Parliament, and bring owners 
under the same responsibilities. 


National Electrical Contractors’ Association.— 
The members of the Northern Section of this Association met 
at the Hotel Metropole, Leeds, on November 23rd, Mr. 
Wallis (Leeds) presiding. Representatives were present from 
Leeds, Newcastle, Sunderland, West Hartlepool, Huddersfield, 
Bradford, Stockton, Middlesbrough, York and Ossett. Mr. Bland 
(West Hartlepool) moved the following resolution, which was 
seconded by Mr. Gowdy (Newcastle), well supported, and carried 
unanimously :— 

That a sectional association comprising the North of England embraced by 

Berwick and Carlisle on the north, and Hull, Sheffield and Manchester on the 
south, be formed, with the object of easier organisation and combination for 
mutual interests of the respective local associations in their districts. 
It was decided that the officers of the Association consist of a 
president, three vice-presidents, secretary and treasurer, and a dele- 
gate from each local section (an association with more than eight 
members to send two delegates) The following oflicers were 
elected —President, H. Bland (West Hartlepool); vice-presidents, 
E.J. Dugdill (Manchester) E. C. Wallis (Leeds), S. H. Gowdy 
(Newcastle); hon. sec. and treasurer, W. Cross. Rules were prc- 
posed as follows, as well as one or two minor rules:— 

That the Association consist of the various local gections in the district, 
bounded on the north by Berwick and Carlisle, and on the south by Hull, 


Sheffield and Manchester. . 
That two general meetings and four executive meetings be held annually in 


towns selected by the executive. 

That the objects of the Association be—(a) The better education of the non- 
technical public and the raising of the status of the skilled electrician; (^) 
mutual protection in trade disputes; (c) the protection of general trade 
interests. 

It was decided to hold the next meeting in Manchester on the third 
Saturday in January. Secretaries of local associations in this dis- 
trict are requested to communicate as soon as possible with Mr. W. 


Cross, 4, St. Nicholas Buildings, Newcastle-on-Tyne. 


Electrical Apparatus for Steering Ships.—It is 
stated that experiments have just been completed in Lord Craw- 
ford’s steam yacht Valhalla, at Cowes, with the Hon. R. Brougham’s 
invention for steering ships with electrical apparatus. 


Electrieally-Lighted Buoys.—^A system of electric 
light buoys for the narrow channels of rivers is to be given a prac- 
tical trial on the St. Lawrence between Montreal and Quebec. An 
electric cable is to be sunk in the middle of the navigable channel, 
and is to be connected to two lines of electric lights, supported by 
cork floats, one on either side of the channel. Power will be trans- 
mitted from Montreal, and it is proposed to have the lights on one 
side of the channel of a colour different from those on the other 


side. 


Personal.— Mr. C. C. Howard, assistant traffic manager 
of the Liverpool tramways, has been appointed traffic manager of 
the Bolton tramways, with a salary of £250 per annum, advancing 
to £400. Mr. Howard has been connected with the Liverpool tram- 
ways for 21 years. He was selected by the Bolton Tramways Com- 
mittee out of 50 applicants for the vacant position. 

The Daily Telegraph announces the retirement of Mr. H. W. 
Brookman, superintendent at the Central Telegraph Office, St. 
Martin's-le-Grand, who ceases active work at the end of the year. 
He began his official career as an operator in the Magnetic Company 
just before the outbreak of the Crimean War, and was transferred 
to the Government service in 1870, when the undertaking was pur- 
chased by the State. 

Mr. J. E. Turner, having resigned his position in the Electrical 
Sundries Company, is now representing Messrs. A. Emmanuel & Son, 
Limited, manufacturing electricians, 9, 11, 13, George Street, 
Manchester Square, W. ; 

It is announced that Mr. J. H. Stanhope, late of Leeds, and 
recently the sectional engineer of the Post Office Telegraphs at 
Bradford, has been appointed engineer-in-chief of the Central 
Telephone Exchange in the metropolis. 

Mr. C. W. Shepherd, who has been traffic manager on the 
Harpurley section of tbe Manchester Corporation tramways for 
eight years past, has been appointed traffic superintendent of the 
Bradford Corporation tramways at a salary of £200. Mr. Parkin- 
son, the tramway inspector of the Bradford Tramways and Omnibus 
Company, Limited, lost the position by one vote only. 


Ball Lightning.—Trepler suggests an explanation of 
the mysterious ball lightning, founded on some interesting experi- 
ments he has made on the discharge from a large multiple plate 
influence machine. When one of the electrodes of the machine isa 
metal point, and the other is a disc of some semi-conducting 
material, such as slate or basalt, an almost continuous discharge takes 
place, which appears at first as a glow, then, with increasing strength 
of current, becomes a tuft discharge, and a tuft arc light. Ifa 
metal ball, which may or may not be insulated, is held between the 
poles, the same phenomena show themselves on it as if it were an 
electrode, i e., tufts, &c., are formed on it. An aperture $n a non- 
conductor, such as a plate of mica, behaves much the same as the 
metal ball a mass of light being formed in the aperture when the 
plate is held between the electrodes of the machine. With 
sufficiently strong current a row of luminous masses separated by 
non-luminous spaces form in the path of the current on each side of 
the plate of mica, justas if the current alternately expanded and 
contracted in section. Tcepler considers that these luminous masses 
may be produced by atmospheric discharges, and give rise to the 
appearance of ball lightning. Tœpler's experiments are described 
in the Annalen d. Phys., Vol. vi., p. 339. 


Late Correspondence.—As we go to press the following 
letter comes to hand:—*''In your current issue, I notice a letter 
from Mr. H. T. Harris, in which he takes exception to the 
Everett, Edgcumbe horse- power meters, apparently on the ground 
that his own firm have, at some time or other, worked out the 
horse-power corresponding to various currents at a given voltage, 
and marked the scale accordingly. That they may have done so I 
do not for a moment doubt. It is not, in fact, by any means an 
operation attended with insurmountable difficulties. 

"However that may be, I can confidently say that Messrs. 
Everett-Edgcumbe & Co. do not for a moment claim to have 
originated a new principle any more than M. Santos Dumont would, 
I should imagine, claim to be the first person who attempted to 
fly.—KENELM EDGCUMBE, London." 


Water-tube Boilers.—The London correspondent of 
the South Wales Daily News says that tbe Japanese Government, 
which in future will build its own warships, has decided to stick to 
the water-tube system of boiler. It has tested the Belleville 
against the Niclausse boiler. The Italian aud German Govern- 
ments will probably also institute a series of comparative tests. 


Country House Lighting.— The National Electric 
Wiring Company's Liverpool branch has obtained an order 
from Earl Derby, K.G., for the complete electric lighting of 
Holwood House, near Bromley, Kent. 


Municipal Trading.— Last week, at the opening meet- 
ing of the session of the Statistical and Social Inquiry Society of 
Ireland, held in Dublin, his Honour Judge Shaw, the president, 
read a paper on " Municipal Trading.” 


For Sale.—The Colchester Corporation is offering certain 
electrical plant, lamps, and lighting accessories for sale. See 
“ Official Notices“ to-day. 


THE CENTRAL STATION ENGINEER. 


Mr. J. SPENCEB, switchboard attendant at Bolton electricity 
works, has been appointed junior assistant engineer to the Chelten- 
ham Corporation Electricity Department. 

Mr. HERBERT BROADBENT, manager of the Perth (W.A ) elec- 
tricity works, who has been in this country for some months for the 
purpose of purchasing extension plant for his company, has left for 
Australia. The Perth Gas Company has over 1,000 electricity 
customers, and generates 1,000,000 units per annum. 

Mr. W. M. Roaerson, chief assistant engineer in Nottingham 
Corporation Electricity Department, has been appointed electrical 
engineer for Halifax. The salary is £400 per annum. Mr. 
J. M. SuvrH, of Keighley, and Mr. R. BLACKMORB, of Wakefield, 
were also interviewed. 

At the last meeting of the Buxton U.D.C., it was resolved that 
the assistant electrical engineer (Mr. LEEMING) be appointed 
electrical engineer to the Council at £150 a year, with the usual 
premium from one apprentice if required. Mr. CALvERT was 
appointed consulting engineer until the completion of the new 
works, subject to the committee being satisfied as to terms. 

The West Ham Borough Council, at their meeting on Tuesday, 
tre 26th ult., agreed to the following increases in salary :—Mr. 
W. J. BULLOCK, mains superintendent, £175 to £225 per annum; 
Mr. S. H. Cusaina, chief clerk, £150, by £10 per annum, to £200; 
Mr. A. France, shift engineer, £2 2s. to £2 108. per week. 

On Saturday evening last a complimentary dinner was given to 
Mr. A. J. L. PLUNKET, late power superintendent of the Kidder- 
minster and District Electric Light and Traction Company, on his 
leaving to take up the position of chief engineer at Merthyr Tydvil. 
At the conclusion he was presented with a pipe rack and case of 
pipes from his colleagues on the managing staff, 
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NEW COMPANIES REGISTERED. 


Electric Equipment and Securities, Limited (72,015).— 
This company was registered on November 29th, with a capital of £100,000 in 
£1shares, to acquire and deal with real and personal property of all kinds, and 
in particular lands, rsilways, buildings, hereditaments, business concerns and 
undertakings, mortgages, charges, annuities, pa'ents, licenses, shares, stocks, 
debentures, securities, book debts, claims, and the like, to act as an electric 
light company generally, and to carry on the business of electricians, electrical, 
mechanical, gas, and general engineers, suppliers of electricity for light, heat, 
motive power, and other purposes, manufacturers of, and dealers in, ali apparatus 
and things required for, or capable of being used in connection with, the gene- 
ration, distribution, supply and employment of electricity, filters, founders, mill- 
wrights, wire drawers, tube makers, meta) workers, coa] and coke merchants, 
manufacturing, analytical, and general chemists, chemical manufacturers, lamp, 
stove, furnace and grate manufacturers and merchants, ironmongers, financiers, 
&c. The first subscribers (each with one share are:—H. Slaney, 4, Bishops- 
gate Street Within, E.C., accountant; A. W. Birch, 150, Cromwell Road, S.W., 
major; G. Marnti, 318, Dashwood House, New Broad Street, E.C., gentleman ; 
A. H. Dibley,12, Cornfield Terrace, Eastbourne, clerk; H. Richards, 318, Da h- 
wood House, New Brcad Street, E.C., gentleman; G. H. Deeks. 39, Ampthill 
Square, N. W., gentleman; and A. E. Barnard, 277, Lewisham High Koad, S. E., 
gentleman. Minimum cash subscription, 10 per cent. of any shares first offered 
to the public. The number of directors is not to be less than three nor more 
than seven: the subscribers are to appoint the first; qualification, £100; 
remuneration, £100 each per annum. 


Gjers, Mills & Co., Limited (72,017).—This company was 
registered on November ?9th, with & capital of £270,000 in £100 sharee, to 
acquire as & going concern the business now carried on at Middlesbrough on- 
Tees under the style of Gjers, Mills & Co," to adopt an agreement with John 
Mills and Lawrence F. Gjers, and to carry on the business of ironmasters, mine 
owners, iron and steel manufactureis, manufacturers of electricity for sale in 
bulk or by retail, and both for public and private purpores, colliery and wharf 
owners, wharfingers, lime burners, miners, workers of and dealers in iron, iron 
Ore, ironstone, limestone, steel, coal, coke, tlate, clay, bricks, gas, and all ores, 
metals, and mineral substances and their producte, mechanical, electrical and 
general engineers, suppliers of motive power, shipowners, carriers by land and 
sea, &c. The first subscriters (each with one share) are:— L. F. Gjers, Busby 
Hall, Northallerton, ironmaster; J. Mills, Newham Hall R.8.0., Yorkshire, 
ironmaster; J. V. Cooper, Westbrook, Middlesbrough, secretary; C. E. Mills, 
Tanton Hall, Stokesley gentleman: A. H. Mills. Curraghbawn, Nenagh, 
Ireland, gentleman; W. H. Mills, West Moor, Marton R.8.O., Yorks., solicitor; 
and Mrs. A. G. Gjers, Busby Hall, Northallerton. No initial public issue, The 
number of directors is not to be less than three nor more than five, The first 
subscribers are J. Mills (chairman), L. F. Gjers, J. V. Cooper, and C. E. Mille. 
The two first named may each retain office so long ar he holds £10,000 shares, 
with £8,500 paid or credited as paid thereon; qualification of ordinary directors, 
one share; remuneration of ordinary directors, £100 each per annum. 
Registered office, Ayresome Ironworks, Middlesbrough. 


United Electrie Light and Power Supply Company, 
Limited (2,024). —- This company was registered on November 29th, with a 
capital of £16,000 in £1 shares, to acquire from Oliver Moon and John A. 
Loughlin for £3,000 a concession granting the exclusive right of supplying elec- 
tricity to the town of Guimarnes, in the province of Minho, North Portugal, and 
to carry on in Great Bri ain, Ireland, Portugal, or elsewhere the business of 
suppliers of electricity for light, heat and power, electrical and mechanical 
engineers, makers of cables, wires, lines, accumulators, lamps, works and elec- 
trical apparatus, suppliers of fittings, motors, arc lamps, and other accessories, 
&c. The first subscribers are :—J. A. Loughlin, The Mount, Higher Broughton, 
electrical engineer, with 50 shares; A. R. Parker, Wellington Terrace, Ardwick, 
architect and surveyor, with 50 shares; W. Taylor, Rose Villa, Ardwick, Man- 
chester, electrical engineer, with 50 shares; F. Taylor, 75, Spear Street, Man- 
chester, brace manufacturer, with 80 shares; W. H. Taylor, Glannant, Car- 
marthen, electrical engineer, with 50 shares: O. Moon, Clifton Road, Chorlton- 
cum-Hardy, electrical engineer, with 50 shares; and A. H. Gregory, 58, Rawson 
Street, Farnmouth, yarn talesman with 30 shares. Minimum cash subscription, 
£2,000. The number of directors is not to be less than two nor than flve; the 
first are John A. Loughlin, Wright Taylor and Alfred Parker; qualification, 
£50; remuneration, £15 per annum. Registered office, 9, Albert Square, Man- 
chester, 


Liquid (Electric) Register Syndieate, Limited (71,985).— 
This company was registered on November 26th, with a capital of £9,000 in £1 
shares, to adopt an agreement with Gerald 8. Hertslet and Edward 8. Morris, 
and to carry on the business of electricians, electrical and mechanical engi- 
neers, Manufacturers of all apparatus and things connected with the generation 
and employment of electricity, Ke. The first subscribers (each with one share) 
are: J. A. Innes, 42, Stcckfield Road, Streatham, S. W., stationer; R. M. 
Gauntlett, p53, Ivydale Road, Nunhead, 8.E., stationer's manager; E. Swain, 
6, Churchill Terrace, Huxley Road, Leyton, clerk; F. M. Hewland, 1?, Earl 
Road, S. E., book-keeper; S. T. Richards, 20, Beulah Road, Thornton Heath, 
clerk; G. W. Mecham, 4, Leopold Road, Walthamstow, c'erk ; and G. Cooper, 
21, Colchester Avenue, Manor Park, Essex, clerk. No initial public issue. The 
subscribers are to appoint the first directors; qualification, £200; remuneration, 
£100 per annum for the chairman, and £50 each for the others. Registered 
o tice, 110, Cannon Btreet, E.C. 


Electrical Machinery Developments Company, Limited 
(71,004)... This company was registered on November 28th, with a capital of 
£10,000 in £1 shares, to carry on the business of finarciers, promoters, con- 
tractors, constructora of railways, tramways and electric and other works, 
builders, &c. The first subscribers (each with one share) are:—F. W. Lowther, 
151, Cannon Street, E.C., contractor; E. J. Haggar, 18, Ferron Road, Clapton, 
N.E., accountant ; T. H. Jones, 14, Ainsworth Road, Croydon, clerk; C. 8. 
Keeble, 27, Soames Street, Denmark Park, B. E., engineer's assistant; W. E. 
Hopper, 47, Glenelg Road, Acre Lane, Brixton, S. W., secretary; H. E. Brougham, 
836, Romford Road, Forest Gate. shorthand writer; and R. M. Wellman, 22, 
Albert Road, Leyton, clerk. No initial public issue. F. W. Lowther is 
managing director for life. 


Clayton Engineering and Electrical Company, Limited 
(72,014).--This company was registered on November 29tb, with a capital of 
£60,000 in £1 shares, to acquire all or part of the undertaking, business, assets 
and liabilities of the Clayton Engineering and Electrical Construction Company, 
Limi ed, to adopt an agreement between M. Whiteley, the liquidator of the 
Clayton Engineering and Electrical Construction Cempany, Limited, of tbe first 
part, the Clayton Engineering and Electrical Construction Company, Limited 
of the second part, and John Morris (as trustee for this company) of the third 
art, and to carry on the buriness of common carriers, carriers of paesengers, 
ive stock, produce, goods, minerals and merchandise, electrical, mechanical, 
hydraulic and general engineers, electricians, contractors, manufacturers of 
and d alers in railway, tramway, electric, magnetic, galvanic and other 
apparatus, boiler makers, wire drawers, iron and brass founders, contractors for 
electrical installations, builders, electrical tramway, railway and liebt railway 
constructors, &c. The first subscribers (each with oneshare) are: E. J. Byrne, 
Gravelly Hill House, near Birmingham. gentleman; J. B. Bedson, Newton 
House, Hyde, M. Int t. C. E.; G. Ward, 14, Brown Street, Manchester, C.A.; 
J. M. Binstead, Asbton-on-Mersey, C. A.: H. V. Bowen, Ivy House, Higher 
Openshaw, Manchester, electrical engineer: M. Whiteley, 17, Knight Street, 
Hyde, secretary; and C, H. Blyth, Green End, Burnage Lane, Didsbury, clerk. 
No Initial public issue. The nomber of directors is not be less than two nor 


more than seven, provided that the Law Guarantee and Trust Society, Limited 
may, $0 long as they guarantee any of the debentures of the company, appoint 
a special director, who thall not be required to hold any qualification; qualif. 
eation of ordinary directors, £250; remuneration of ordinary directors, £200 
each per annum ; of chairman, £750 ; of special director as fixed by agreement, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


C. Lindley & Co., Limited (69,356). — Particulars of 
registered mortgages and charges. Date of creation of mortgage securing 
deb: ntures, April 29th, 1901; total amount secured, £5,600; date of resolution 
creating series of debentures, May Ist, 1901; particulars of property mortgaged 
or charged. A specific charge on leaseho'd hereditaments (1) 84, Englefield 
Road, Hackney; (2) ground in rear of 105, Mortimer Road, Kingsland; and (3) 
part of 9, Waingate, Sheffield; and a floating charge on all the company’s assets 
and property, including uncalled capital. Trustees, R. H. N. Lindley, W. C. 
Lindley and J. 8. Crowther; date of present issue, April 29th, 1901; amount of 
present issue, £5,600 in 56 debentures of £100 each, 


British Aluminium Company, Limited (41,104). — This 
company's annual return was filed on October 16th, when the entire capital of 
£400,0C0 in 10,000 A” 6 per cent. preference, 20,000 7 per cent. preference, and 
10,0C0 ordinary shares of £10 each had been taken up. £10 per share has been 
called up on all the '* A" preference, 16,770 7 per cent. preference, and eight 
ordinary shares, resulting in the receipt of £262,270. £5,510 remains inarreara. 
£132,220 considered as paid on 3,230 7 per cent. preference and 9,992 ordinary 
shares. No mortgages or charges. 


Mather & Platt, Limited (60,387).— This company’s annual 
return was filed on October 15th, when 32,505 preference and 40,000 ordinary 
shares were taken up out of a nominal capital of £775,000 in 37,500 preference 
and 40,000 ordinary shares of £10 each. £10 has been called up on each of 
21.706 preference and 2,500 ordinary shares, resulting in the receipt of £242,050. 
10,800 preference and 87,£00 ordinary shares considered as‘ fully paid. No 
mortgage: or charges. 


Electric Tramways Trust, Limited (69,080).—This company’s 
annua) return was filed on October 18th, when seven shares were taken up ont 
of a nominal capital of £20,000 in £1 shares. 47 has been paid. No mortgages 
or charges. The original capital was £100. Increase registered in September, 


Ferrolite Electric Syndicate, Limited  (61,376).—This 
company's annual return was filed on November 4th, when 1,121 A“ and 
21,910 “B” shares were taken up out ofa nominal capital of £380,000 in 8,000 
“A” and 22,000 B” shares of 41 each. £1 per share has been called up on 
1,021 A and 12s. per share on 100 A shares, resulting in the receipt 
of £1,081, £21,910 considered as paid on “ B" shares, No mortgages or charges. 


SUPPLY STATION ACCOUNTS. 


THE view we took two years ago when dealing 

Leyton Urban with the periodically recurring deficit thai 

District Council sppears as the result of the working of the 

Electricity ^ Leyton Council's undertaking is supported by 

Accounts, the accounts last issued. Leyton has attempted 

too much, and the quick and large return which 

alone could have enabled the revenue to run up with the co. ts and 

charges incurred has not been forthcoming. The consumer may 

benefit for a time, but when over £7,000 stands as a suspense account 

against the undertaking, we should not be surprised to hear that 

serious misgivings are felt as to the wisdom of continuing a policy 

which has failed to win success. What has happened is easily seen 
from these figures :— 


Gross Finan- 

Total ex- Revenue. Average cial 

Year. Units sold. Capital. cost. penguure: í return. tene 
£ ; $ 


1897 123,797 
1898 248, 905 
1899 423, 476 
1900 608,674 


28,247 259 1,971 2,437 349 —737 
47,047 2:40 2,491 3,417 320 —928 
71,528 263 4,634 6,072 3-44 —1,465 
98,022 3:02 7,662 8,752 345 —3,292 


The loss has run up from a total of £1,336 in 1897 to £7,022 at the 
end of last year, and as each year has shown an increasing deficit 
upon its own working, it is almost obvious that the consumers will 
soon have to pay a remunerative price, or the rates over‘the whole 
district will be called upon to put money into their pockets. 


GENERAL STATEMENT. 


1899. 1900. Ino, 
Total capital expenditure .. £71,528 298,022 £26,494 
Number of units sole. . . 423,476 608, 674 185,198 
No. of lamps connected... ... 20,741 29,182 8,441 
Maximum load in W/. 378 469 91 
Gross revenne 46,072 48,752 22.680 


Gross expenditure... ves 44,634 
Gross profit us —€ . £1,438 
Average price per unit sold  ... 3:36d. 


£7,662 253,026 
8:87d. + ‘Old, 


wo oy 


There is practically no change in the revenue account. The costs 
show several large increases; coal is higher by over !d. per unit, 
but this is almost wiped out by reductions in wages, oil, &c., and 
repairs, leaving the works cost at a figure only .';d. greater 
than before. It is only fair to show that £797 of the establish- 
ment charges are due to law costs which are of a special 
character, and that rent and rates now take £327 instead of the 
nominal 20s. of 1899. These are matters the engineer cannot 
contro], nor has he any direct influence upon the sums required to 
meet interest and repayments. As things stand, however, the total 


cost is over 3d. per unit. 


REVENUE STATEMENT. 
1899. 1900. 
Gross. Per unit. Gross, Perunit. Inc. 


Sale of energy £56,922 336d. 28,548 3:37d. Old. 


Meter rents . 117 ‘07d. 170 ‘07d. Od. 
Profit on wiring, &c. .. m 10 d. 24 21d. 4 Old. 
Rents received: Premiums, &c. 23 Old. 10  :00d. — 01d. 


£8,752 3 45d. + 01d. 


£6,072 3-44d. 


— — — 


Cost oF PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit, Ino. 


loading same. . £1,244 71d. £2,680 1°06d. . 35d. 
Oil, waste, water, and engine) 324 18d. 265 10d. — 08d. 
Balaries and wages n 
aioe and ptos 1327 75d. 1,550 617. —-14d. 
street lamps. 
Repeirsand maintenance J 


Gross revenue 


buildings, engines, boilere, à ° EN 
dyusmoe £o ard 8 695 40d. 807 *89d. — 08d. 


Works costs . £3,590 £5,302 209d. ＋ 05d. 


Bent, rates and taxes — .. 1 (Od. 327 »13d. + 13d. 
Management expenses, 
salaries of creas engi- 674 338d. 837 *83d. —-‘05d. 
pear; secretary, clerks, 
) 


o. 
General establishment 
charges, stationery and 
printing, law charges and 
insurance. l 
Other expenses s 1 — — — — — 


Total costs n 


369 21d. 1,196 47d. 4 26d. 


£4,634 2 63d. £7,662 302d. 


The increase in the net loss is £1,827. Of this £1,479 represents 
the growth of the financial charges. J he gross profit was less by 
£348 than in 1899, and as then a loss of £1,465, the deficit without 
any increase in capital expenditure would have exceeded the 
previous year unless the heavy law cbargcs could have been escaped, 
or the rates, &c., kept as before. 


PROFIT STATEMENT. 


Interest on loans and deposits .. is ; 
Binking fund for repayments .. i - T 1,506 2,212 
Net profit carried forward 2 


Gross profit ... 


THAT it is not essential for an electricity 


Lancaster supply undertaking to possess a large output in 
Corporation order that a profit may be made, is proved by 
Electricity the results of the Lancaster Corporation works. 
Accounts, The engineer during tke period we deal with 


below was Mr. W. Alan Fraser, and great credit 
is due to him for more than maintaining the record of the previous 
year. The net profit has nearly been doubled, in spite of an 
Increase in the coal bill and heavier repairs. 


GENERAL STATRMENT. 


1899. 1900. Inc. 
Total capital expenditure ve £32,705 £35,380 £2,585 
Number of units sold 277,259 324,684 47,425 
Number of lamps connected 21,639 25,060 3,421 
Maximum load in kilowatts V 334 366 32 
Gross revenue s me . £4,504 £5,890 £1,386 
Gross expenditure E 5s £2,347 43, 163 £818 
Gross profit es 05e o £2,157 22,727 570 
Average price per unit sol * 388d. 4°15d. — 4 27d. 


In 1898, 157,564 units were sold at Dd., and 19,330 at 4d. These 
prices were reduced for the en suing year, when 194,622 units were 
sold at 44d., and 31,039 at 3d. Last year the extra cost of genera- 
tion was covered by the charges being raised; 172,338 units were 
sold at 5d., 59,000 at 44d., 18,795 at 34d., and 21,877 at 3d. As a 
result the sale of energy brought in over 43d. per unit, an increase 
of just over 4d. upon 1899. The relation of recent outputs is as 
follows :— 
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Gene- Public Private 

rated. lighting. supply. : 
1898  .. 220,329 27,672 177,014 204,684 
1899  ... 316,749 51,598 225,661 277,259 
1900 370,607 52,674 272,010 324,684 


31 arcs. 24,590 lamps. 


Plant installed, 420 Kw. 


REYENUE STATEMENT. 
1899. i 1900. 
Gross. Per unit. Gross. Per unit. Ino. 
£4,478 368d. £5,610 415d. + 27d. 


m 1 ‘00d. ‘00d. 
Sales and repairs of lamps " EE 913 . 
and other ADDATA CUR E l s 915 18d. 4- 18d. 


Proportion of apprentices’ | g 449 ; 
premiums, costs refunded, | 26 02d. 34 02d. 00d. 
and bankers' interest. ) 


Gross revenue 


Bale of energy 
Meter renta 


£4,504 390d. £5,890 435d. T 45d. 


— 


During the past three years coal and repairs have been steadil y 
tending upwards, while oil, waste, & “, and establishment charges, 
have just as surely been on the down grade. The other items are 
not much different, except the last, which 1s not an engineering 
cost at all. The profit from fittings, &, amounted to 222. 


Cost OF PRODUCTION, 


1899. 1900. 
Gross. Per unit. Gross. Perunit, Ino, 


One ote PME NES £853 "74d. £1,240 »92d. 4 18d. 
U ’ 9 e e ole e " 3 
W En 139 12d. 131  *09d. — 03d. 
Salaries and wages incurred 
in generation and Sistribu- | 506 44d. 589 44d. 00d. 
ion. 
Repairs and maintenance of 
buildings, engines, boilere, | 337 29d. ^08 38d. + 09d. 


lamps. 


— e 


dynamos, &c., and usi 


Works costs ... £1,825 1:59d. £2,477 ]:83d. ＋ 24d. 
Rent, rates and taxes vs 113 10d. 150 11d. + 01d. 
paper a Spy expenses, 

aries of managing engi- 

neer, n SE 218 19d. 216  *16d. — 03d. 
Ko., and audit fees. 
general . 
charges, t . e. . 
printing, law charges snd] 152 134. 118 »Og9d. — 04d. 
Other ez pensét: Cost of i 
labonr and fittings bon! 29 02d. 202 »15d. 4 13d. 
) 


consumers’ premises. 


— — 


Total costs .. £2,347 2:03d. £3,163 234d, + 31d. 


Owing to the increase in price, and in ou'put, the revenue has 
increased by £1,386, while costs are greater by £816 only, improving 
the gross profit by £570. As the interest, &c, charges only absorb 
£61 more than in 1899, there is an augmentation of the net profits ` 
by £506, bringing the £671 of 1899 up to £1,177. Of this latter 
sum the larger part or £750 is placed to the reserve fund, a well- 
considered step, and the local rates receive practically the same 


amount as before. 
PRorIT STATEMENT. 


1899, 1900. 
nterest on loans ..  .. TAM MEC T £935 £990 
Sinking fund for repayments .. . 551 560 
Net profit carried to reserve fand .. .. .. 250 750 
" » to credit of district rates 421 427 
Gross profit wide T £2,157 £2,727 


CITY NOTES. 


The Westminster Electric Supply Corporation. 


AN extraordinary general meeting of this corporation was held at 
the registered office, Eccleston Place, Belgravia, S.W., on 
Wednesday, December 4th, when the following resolution was 
passed: — That the capital of the company be increased from 
£550,000 to £800,000 by the creation of 50,000 new shares of £5 
each, such shares to be called preference shares, and to carry a 
cumulative preferential dividend at the rate of 45 per cent. per 
annum on the capital for the time being paid up thereon, with a 
preferential right over the ordinary shares of the company in the 
distribution of the assets in case of the winding up of the company, 
such shares to be issued in such series at such times and prices and 
in such manner and with such regulations as to times for payment 
of dividends and otherwise, as the directors may from time to time 
determine." Lord SUFFIELD, who presided, said that the new 
capital was required for the extension of the business, which was 
continually ex panding. 


Stock Exchange  Notices,.— The — Committee hag 
appointed a special settling day as under :- "Wednesday, December 
18th. Maxim (Sir Hiram) Electrical and Engineering Company, 
Limited — 134,500 shares of £1 each, fully paid, Nos. 20,001 to 
154,500. Application has been made to the Committee to appoint a 
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special settling day in and to grant a quotation to :—Perth Electric 


Tramways, Limited—£150,000 5 per cent. first mortgage deben- 
ture stock. 


Western Telegraph Company.—The directors have 
declared an interim dividend, payable on December 20th, of 3s. per 


share, or at the rate of 6 per cent. per annum, free of income-tax, 
for the quarter ended September 30th, 1901. 


Commercial Cable Company.—A quarterly dividend 


of 12 per cent. and a bonus of 1 per cent. on the capital stock has 
been declared payable on January 2nd. 


TRAFFIC RECEIPTS. 


Birkenbead Corporation Trams.— During the four weeks which ended with 


November 17th, 682,500 passengers were carried on six electric car routes. 
Receipts for the four weeks, £3,116. 


Blackburn ration Tramways.—The receipts for the week ending Nov. 
99th were £459; corresponding week last year, £390; increase, £69. Total 


to date, £24,182; corresponding period last year, £21,418, increase, £2,784. 
Miles of tr&ck open, 8$. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 


November 80th were £171; corresponding week last year, £187; increase, 


£94. Total receipts to date, £20,856; corresponding period last year, 
£19,718; increase, £643. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
a 29th were £3,681; corresponding period last year, £2,989; inorease, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending November 22nd :— 


— ———À —— a 


Comparison 
with corres- | Aggregate. 
Amount ponding week of (6 = 
Company. of last Year. weeks. Amount. Ine. or Dec. 
£ £ | £ | £ 

Croydon E 439 210 ~ | 47 15,476 | 1,558 | — 
Devonport .. 357 — — 22 8.750 — — 
Dudley—Stourbridge | 583 116 — | 47 | 80.940 |15,805 | — 
Gateshead .. .. | 595 | = — | 2} | 16,791 tA = 
Greenock-Pt. Glasgow, 343 — — 7 1,719 — == 
Hartlepool ..  .. 1991 ! 8 |— | 47 10,688 | 1,814 = 
Kidderminster... 90 8 — | 47 5,758 | 6814 — 
Merthyr  .. .. M | — | — | 88 &356 | — | — 
Oldham—Ashton .., 494 — i 88 17 28,46 ' 8,166 — 
Poole | 183 — — 33 | 95410 | — | — 
Potteries 1.328 | 18% | — , 47 | 65,756 19162 | — 
Bouthport! .. Pn | 106 — 24 47 7.723 | — | 2,767 
South Staffordshire! 684 , — 30 47 36,120 2, 400 — 
Swansea s% e| Be8 10 — 47 20 709 4,258 | — 
Taunton ea M 49 — — 134 | 1.165 — — 
Tynemouth .. ss 166 -— | — 85 9,9077 — — 
Wolverhampton Di, — 78 , 38 | — | 47 — 8,086 | To | = 


* Partly horse 1 Reconstructing. _ TP Partly steam. 


Central London Railway.—The receipts for the week ending Nov. 80th were 
£6,°62; corresponding week last year, £5,766; increase, £1,096. Total 
receipts from July lst (22 weeks), £134,295. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Dec. Ist were £3,262; corresponding week last year, £1,901; increase, 
£1,858. Total from July lst to date, £45,936; corresponding period last 


year, 3 increase, £10,076. Miles open, 61; corret ponding period last 
year, 43. 


Dover Corporation Tram ways. — The receipts for the week ending November 
goth were £170 1s. 34d.; corresponding week last year, £157 128. 74d.; 
increase, £12 88. 8d. Total to date, £10,456 16s. 7d.; corresponding period 
last year, £9,920 88. 5 d.; increase, £536 8s. 14d. Miles of track open, 8; 
Car miles run, 1901, 5,879; 1900, 4,968. Number of cars. 1901, 12; 1900, 11. 


Dublin United Tramways Company.— The receipts for the week ending November 
99th were as follows:—D.U.T. Co., electrio cars, £8,218 7s. 7d.; D. S. D. Co., 
electric oars, £696 68. 10d.; total, £3,914 14s. 5d. ; corresponding period last 

ear—D.U.T. Co., electric cars, £8,265 8s. 11d.; ditto, horse cars, £21 15s. 10d. ; 

S. D. Co., electric cars, £651 3s. Rd.; total, £3,941 8s. 5d.; decrease, 
£96 4s. Od.; aggregate to date, £108,618 19s. 5d.; egate to [date last 
year, £102,447 178. 2d.; inorease, £1,17128.31. The mileage worked is 45 
miles electrically, as against 48 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Glasgow Corporation Trams.—For the week ending November 30tb, 1901, 


£10,794 10s. Id., compared with £8,999 18s, 6d. for corresponding week last 
year. 


Liverpool Corporation Trams.— During the week ended November 15th, 
1,850,000 persons were carried by the electric cars. Receipts, £8,542; in- 
crease, £424 upon the corresponding week of Jast year. 


Liverpool Overhead Railway.—The receipts for the week ending Dec. Ist 
were £1,486; corresponding week last year, £1,569; decrease, £133 Total 
from July lat to date, £34986; corresponding period last year, £86,643 ; 
decrease £1,657. Miles open, 6 miles 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE demand for money gives no indication of slackening, and day- 
to-day advances command about 3} per cent., while even more has 
been paid this week. Another instalment on the new Controls 
became payable on December 5th, which did not make for ease in 
Lombard Street, and there are the regular end-of-the-year fears 
being trotted out again with regard to a money squeeze in three 
weeks’ time. Notwithstanding these influences, investment 
markets in the Stock Exchange are not bad by apy means. The 
marking cf Consols ex dividend on Monday helped to rally gilt- 
edged securities as a whole, and the only part of the globe where 


financial stress may be anticipated is New York, the gold exports 
being exceptionally heavy of late. The markets in which electrical 
investors are chiefly interested are maintaining their positions with 
considerable firmness. 

Encouraged by the improving traffic receipts, City and Sonth 
London varieties are distinctly good. The Ordinary stock now 
stands at the highest price attained this year, and is a full 18 
points above the lowest. In 1900 the two ends of the seesaw were 
represented by 70 and 52. The shares have alao participated in the 
better feeling shown by the stock, but the market in these—con- 
trary to the usual precedent—is narrower than that for the stock. 
The senior securities of the company are harder, the 1891 Preference 
being 1314 and the 1896 Preference are 125; both are 5 per cent. 
Perpetual stocks. The 4 per cent. Debenture stock stands at 115, 
having risen this week, and is only 24 points lower than Central 
London 4 per cent. Debenture, now at 1174. London, Tilbury and 
Southend is drooping somewhat at the suggestion to electrify part 
of the system: the Consolidated stock is quoted 137 to 140, and the 
market thinks fresh money may be wanted. Both the underground 
descriptions are coming to the front again, Metropolitans being 71 
and Districts 264. The latter stock, we fancy, is worth attention at 
the present time. Great Northern and City “A” shares remain at 
81, and there is no quotable change to report in any of the other 
electrical railway stocks. 

The National Telephone agreement with the Government has 
aroused such fierce hostility, that the market prudently lowered 
the price of the Ordinary shares to a fraction under £4, in cate 
telephone holders should be frightened into selling. Moreover, the 
splitting scheme is regarded with great disfavour, it being urged 
that all the Ordinary sbareholders will be landed with odd lots, 
which it will take a long time to get settled into round amounts. 
The new issue of 6 per cent. Preference ehares is another dis- 
couraging feature, and no market bas been made in these. We 
should not care to advise a purchase of the latest comers, which, in 
our opinion, will probably hang round about par in a marketless 
condition. They are directly responsible for the full of 2s. 6d. in 
National Telephone Third Preference. The terms of purchase 
are not altogether liked in the market, and although the general 
impression continues that the company has driven a very bard 
bargain with the Government, the shares are, for the moment, out 
of favour in the Stock Exchange. 

In the Electricity Supply section, Charing Cross and Strand are 
weaker on the news that the company is thinking of an appeal for 
new capital on behalf of its City baby. The latter wants more 
money in connection with its extensions, and there is some doubt 
at present as to the form which the new emission should take. 
Brompton and Kensingtons are again harder, and present every 
appearance of advancing to 10, doubie their par value. West- 
minsters are inquired for, but are unaltered in price. New Notting 
Hill shares at 2} premium, keep hard, and generally, this depart- 
ment is being assisted with & good deal of business. 

Callender's new shares are quoted at 9 premium, and the last day 
for sending in applications has now passed. The issue represents a 
bonus of 30s. to proprictors of the old shares, but we have 
heard of several people who calmly threw their papers into the fire 
with "other rubbish," much to the subsequent worrying of the 
company’s secretary. The old shares are £15 middle, c the bonus 
represented by the rights. British Aluminium Preference are flat 
at 5, the fall in copper being in some mysterious way connected 
with this depression. 

London United Tramways allotments came out a few days 480, 
and a dual set of prices has now been established in dealings for 
cash, and for the special settlement, the Preference quotations 
being !3 premium and 43 premium respectively, while the Deben- 
ture stock is about 2 premium. British Electric Tractions are * 
good market, and a little buying of the Debenture stock bas 
hardened the quotation. Potteries Electric 44 per cent. Debenture 
is receiving attention, the stock standing now at 107. The Ordinary 
shares are 113, the Preference 10; but there is no business doing in 
either. Calcutta Trams mark a 10s. rise at 123. British Westing: 
house Preference are better at 54 er the 3s. dividend, and a large 
number of shares change hands daily. As we have pointed ont on 
several occasions, these Westinghouse Preferences are a good spect- 
lative investment. 

Telegraph securities call for little notice this week. Easter 
Ordinary is a point better, but the 34 per cent. Preference 
has eased off the same extent. The Western group displays à 
climbing tendency, and African Direct Debentures are 1 per cent. te 
the good. Anglo-American varieties are practically unchanged, wilh 
the exception of a fall of 4 in Anglo “A,” but we welc;me the 
narrower quotation for Direct United Statesshares. The unreliably 
wide prices issued under the auspices of the Stock Exchange Com 

mittee are wholly discreditable to that body, and even the smallest 
improvement is something for which to be thankful. 


D o——— — ux 
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Baere ss done 


Bor Dividends for one intere k ended 

0 wee 

ence NAME. | Share the last three ears Quodam TES Dec. áth. 
Ime. T 18. | 1909. Hignest. | Lowess 

82,390 | African Direct Telegraph, 4 B Debs $us .. | 100 |... . | 98 —101 99 —102 sex vs 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 ... 10 E NP 34— 43 34— 4i e . 
119, 700 Amason Telegraph 5 Y Debe., Nos. 1 to 1,250 Red. .. | 100 | ... ds . | 78 — 83 8 — 83 2n D 
804,720 | Anglo-American Telegraph ... M M. s ... |Btock| £3 9s.| 73/6 33 52 — 65 | 52 — 55 52$ | ... 

8,097,640 Do. do. 6 B Pref ` 585 * Stock 6 % | 6 6 98 —100 98 —100 o9 984 
8,097,640 Do. do. Deferred Me RA „ |Stock|188. I 78. | 5s. 93— 10 93— 92 zn eng 
44,000 | Chili Telephone, Nos. 1 to 44,000 ... 9 a. cee s 5| 3 4 5%| 3à— 4 3à— 4 34 
13,333, 300$ Commercial Oable — ... $100 | 8 8 .. 180 —190 180 —190 "€ s 

1,741,0297 Do. do. Sterling 500 year 4 y ^4 Deb Stock Red. 8 Stock de .. |100 —102 101 —1C3 102 | 1013 

16,000 Cuba Telegraph ee [II eee eee eee 10 8 7 y 4 vee 5 — 5 — 6 F 53 v9" 

6,000 Do. 10 96 Pret. TI. eee coe ees ees 10 10 eee TT 134— 144 134— 143 14} es 
12,931 Direct Bpanísh dm ees eee ee eos eee 5 4 4 % 4 y4 3 peas 4 3 E 4 e»t eee 

,000 Do. do. 10 Cum. Pref. ee eee ee 5 eee ees eve 84 — 9 8$ — 93 see ves 

30,000! Do. do. 44 Debs. eov 00 oe eee tee eee 100 —104 % 100 —104 p^ eae aes 
60,7102) Direct United States Cable. e 20 SEY | SHY | 34% | 103— 114 | 102— 113 | 114 103 
104, '3001| Direct West India Cable, 44 Y Beg. Deb. ete oe | 100 | ... i .. |100 —103 100 —103 1014 |... 

4,000,000 Eastern Telegraph, Ord. S oes [II] [III [Ir Stock 7 96 7 926 7 y 4 137 —141 138 —142 130 139 
1,930,£07 Do. rel. Btock ove oo. | 100] .. A *. | 93 — 96 92 — 95 954 | 93 
1,432, 2682 Do. Mort. Deb. Stock Red. m oo. Stock T" we |112 —115 112 —115 112 see 
300,000 | Eastern Extension, Australasia, and China Telegraph  ... Edo 7951725 |7 95, | 132— 141. | 131— 141 141 | 14,4 
320,0007 x: 4 95 Deb. Stock 995 ie „ |113 —118 {113 —118 1154 | 115 
and Bouth Ibas Telegra; h, 4 Mort. Deb. E M 
300,0007 slegraph, + a Deb 100| .. 521 .. 100 —103 [100 —108 | .. | on 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Bab.) 1—8,000 s .. 100 —103  |100 —103 100) | 100 
180, 227 Globe Telegraph and Trust Vis due is 10 52% | 54% 114— 112. | 114— 112 114 | 113 
180, 042 Do. do. 6% Pref. was ..| 10 is * | 1484—15} | 14$— 151 144 ... 
150,000 Great Northern Telegraph, of Co penbagen 10 123 15 % 30 — 32 30 — 32 is i 
Halifax and Bermuda Oable, 44 95 lst Mort. Debs., E = 
78,0002 1 vata, eba | 100 " 100 —103 100 —103 
17,000 | Indo-European Telegraph ..| 25 10 * 10 95 10 * 40 — 44 40 — 44 - 
100,0007, London Platino-Brasilian Telegraph, 6 % Debs. * | 100 | .. 102 —105 102 — 105 « sse 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 73,680 .. I] PE 1— 4 i— Id -— 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 114 "T i— 1 i— IXd .. — 
590,000 | National Telephone, 1 to 590,000 . tes 5|6 5 % — 34— 4 49 3j 
15,000 Do. 6 % Cum. 1st Pref. ... 888 106 6 12 — 14 12 — 14 " T 
15,000 Do. 6 95 Cum. 2nd Pref. ... 10 6 V ó 6 12 — 14 12 — 14 sud 
250,000 Do. 5 J Non-cum. 3rd Pref., 1 to 350,000 | 5 5 b 5 4j— 5h | 4i— 5 5 4j 
25000, 0007 Do. 5 Deb. Btock Red. 885 Stock 33 33 an 95 — 98 95 — 98 T eP 
500,0007 Do. Deb. Btock Red... 825 100 we | A 99 — 102 | $9 —192 1012 1003 
171,504 | Oriental Telephone sud Elec., Nos. 1 to 171,504, fully paid 116555 6 Y| 2-145 18— 1 PR iss 
100,000}! Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 . 100 | ... iui .. |100 —luy 100 —103 e és 
11,839 | Reuter’s... " ees as ~ - 815%/5%15% — 8 7— 8 uds 

8,303 | Submarine Cables Trust T: - see 2 iss .. |125 —130 125 —130 127 
58,000 | United River Plate Telephone x 5 6 ]7 € | .. 5 — 53 5 — 53 aes ; 
40,006 Do, do. b % Cum. pret. Nos. 1—40,000 6 ooo eee eee 44— bi 24— b+ mE ° 

179,947! Do. do. b % Debs. II, [Ir [II Stock eee eee eee 104 —107 104 —107 eee . 
155,600 West African Telegraph, b Y Debs. YT) eee eee ove 100 eee eon eee 99 —102 99 —102 eee rm 
30,008 | West Coast of America, Nos. 1—30,000 and 53,001—539,008 | 24 | ... sis iss — — - 880 
150, 0007 Do. do. 4% Dets., 1—1 500 gua. by Bras. Bub. Tel. 100 ... aes .. 100 —103 1100 —103 T - 
207,930 | Western En Telegragt, Ltd. Nos1—207990...  ..  ..| 10|7 S7 7 V | Mi— 142 | 141— 142. 14% 14 
75,0007 do. b 5% Debs. 2nd series, 1906 s. | 100 | ... ses e. (293 —106 104 —107 5 es 
848,7772 De. do. Deb. Stock Red. eee e. | 100 | ... i . 103 —106 103 —106 a 
88,921 | West India and PRIMA 1 ..| 10/295 | . B— f d— 8 m 
563 Do. do. 6 Cum. 1st Pret. ve | 10] wor es . 5$ — 63 5 — 6xd| 575 . 
4,669 Do. do. do. 6 Cum. 2nd Pref.. ee 10 oe coe qe 3 S 5 34— 44 eos 
80,0007 Do. do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 . « 101 —104 101 —104 - 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... l| x she — — m 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 i35 "T 97 —102 97 — 102 aa es 
19,661 Brompton & Kensington Kiev. Lt. Sup., Orad., 101 to 19, 761 56 6 6 8 — 8 84 — Bë 81 .. 
20,000 Do. do. 7 95 Oum. Pret... is; vis 81— 8% H4— 8i SN es 
50, 1000 | Oharing Oross and Strand Electricity Supply __... swi 5 8 9 9 „ 9 — 10 8b — t4 Se or 
59,000 Do. do. do. do. 44% Cum. Pref. B] us dé khs f4— 5} 5t— bë 53 ats 
250,000 Do. do. do. 4% Deb. Stock Red. | 100 | ... s . . |105 —107 105 —107 as i 
34,000 *Chelsea Electricity Supply, Ord. 516% 67,1519 | 51— 5 54— 5 ‘an sta 
150,0003 Do. do. q Deb. Stock Red. Stock) ... s . 109 —112 109 —112 vu HA 
70,579 City of London Electric Lighting, Ord. 40,001—110, 679... | 10 6 45 00 9 — 10 9 — 10 ag 91 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 . 10 | 6 6 6 % | 114— 124 | 114— 124 178 1 8 
400,0007 Do. 5% Deb. Btock, Scrip. (ias. at £115) ‘all paid "n 2 .. 122 —127 122 —127 M 
200,000 Do. 43% 2nd Deb. Stock, Prov. Certs., all paid | 100 . s .. |102 —105 102 —105 ? js 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 mi 4 4 % 84— 83 84— 93 BIL du 
20,000 Do. do. do. 6 95 Pref., 40, 001—60,000 100'6%/6%/6%/} 12 — 13 12 — 13 mn 2x 
403,0007 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. T M Sas .. 105 —108 105 —108 i sai 
35,500 , Edmundson's Elec. Oorp., Ord. Shares ve iie 5 6 6 7 | 54— 6 53— 6 - 
20,000 E do. 6 V Cum. Pref. Sith: fisse cat om be 53— 6 54— 6 " 
120,0007 do. 44 % 1st Mort. Deb. Stock. ... 100 s | e. 4105 —108 105 —108 7 
21,000 Kensingion and a rei Electric, Ord. —.. 5 11 — 12 11 — 12 2 
90,000 do. 4% Deb. Stock Stock . woe | 101 —104 101 —104 1 
110,000 iando Electric Burpl Corporation, Limited, Or. 8. un 8 aes 14— 12 11— 13 13e 
49,840 po, do 6 95 Pref. 5/69 | .. b 3à— 44 33— 4} 4 311 
250,0007 de do. 495 1st Mt Db. Stock Rd. Stock 96 —100 96 —100 e " 
98,769 Metropolitan Blectric Bup ly, 101 to 62,500 as 10 5 * 5 * 6 % 134— 141 | 134— 144 143 | 13i 
220,0007 44 t Mortgage Depenture Btock 1113 —116 113 —116 sig i 
250,0007 D. 9195 Mort. Deb. Stock Red. 15. Stock " 96 — 99 96 — 99 As T1 

8,652 | No Hill Electric Lighting T ..| 10/6 7 7 15 — 16 15 — 16 154 154 
40,000 | St. ines and EE m Electric Light, Ord... - 5 144955 144 nb 154— 164 | 154— 164 16 1513 
20,000 Do. 7 & Pret., 20,081 to 40,080 | 5 7 8 — 9 8 — 9 i5 " 

150,0007 Do. P 91 Deb. waa Red. eee 100 III I see 97 —100 97 —100 " 

2,000 | Bmithfield Market Elect. Supply, | ess oes 5 .. ees - 2— 21. | 2— 94 24 Š 
50,0002 Do. 18 — eee eos 100 eee eee see . — A 3 80 — 90 TIT "TP 
65,000 | Bonth London Electricity Supply, "s | 6 i 2 — 24 | i | 58 

109,518 | Westminster Electric Supply, e io 5 |12 % 18 Y, 104% hay ut: 111— 123 191 | 12 
* Subject to Founders Shares. + Quotations on Liverpool Stook 1 
t Unless otherwise stated all shares are fully paid. Dividends paid in deferred share warrants, h prof ia baing used as capital, 
Dividends marked § are for a year consisting of e latter of one year and the first part of the n 


"H: 
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SHARE LIST OF ELECTRICAL COMPANIES,— Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present 


Closing Business dong 
AMB Dividends for otation otation 
Issue. : ghare,| the last three years, | Rov avin, poer Deo itk ba 
1 | 1808. | 1809. | 1900. Highest | Lowest 
90 ,000 British E EE 7 e 14 1 Cum. Pref. eon eee see vee 10 e vee ee 5 — 6 4à — 54 5 45 
300,000} Do. 1st Mort. Deb. Btock Red. .. |Btock| ... iss 9 | 87 — 91 87 — 91 ec ess 
62,074 | British iiaeo Traction eoo c e o». | 10] BH 8 & 9 9 14 — 144 | 14 — 144. | 148 | 14 
90,000 Do. do. Te . - ee s] 101 .. eoe * |112— 121 | 11$— 12} 123] 123, 
600, 000? Do. 5 ee Btock ... |Btock 121 —124 122 —125 123 55 
70,000 British . Ord. . [II SE TI eee eee 5 15 9 20 * 15 * 8 — 9 8 — 9 TI e 
70,000 Do. (1890). Pref. toe eee ee 5 eee 51— 52 54— 53 " 
50,000 |«[Browett, Lindley & Co. a ] 8 è £1 £ : 8 í— 1 3— 1 : 
50,000 Cum. Prein. E11. 6 H—14xd 4— 14, : 
105,731 | Brush Elec. Enging., Ord., 1 to 106 ue ae 2| 4 si 5 € 18— 18 | là— 18 
150,000 Do. do. 4 oum. 6 ; ii 2| 6 6 6 %| 11— 23 lj— 2 
125,0007 Do. 45 4 veo .. |Btock| ... , . 102 —105 102 —105 
125,0007 Pen ra Deb. Deb. Stock Stock 99 —102 99 —102 
000 Callender's Cable Gonstratio „Nos. 1—30,000 ... 5 15 * 15 * 15 9 16 — 17 143 — 151 142 
40, 000 do. 5 Cum. Pref. eee b Ir) eee b — 6 54— 6 5H 
90,0007 Do. do. 41 % 1st Mort. Deb. Stock Red . Stock ‘es . |112 —116 112 —116 
1,969,800 Central London ER [] Btock eee eee ea Stock eee 0 107 —110 107 — 110 109} 1084 
440,100 Do. do. 4 t% Pret. Stock .. [IL eee Stock e * 0 105 —108 105 —108 
440,100 Do. do. do. . Stock j 


855,000 | City and Bouth London Railway wes — 
47,500 | Do. do. Ord. shares Nos. 22,501 to 70, 000 .. 
64,000 | Crompton & Oo., Nos. 1 to 54,000 


100,000? Do. 5 J 1st Mort. Reg. Debe., "rm 


2% li 18%| 60 — 63 63 — 65 | 65 63 
owe peu | Be 8. [.6-— 6$! eb oe 
6 P 74%) 8 V 3 — 34 3 — 34 3B | .. 


2100, and 901 5 11,000 of 280 4 e| sae 100 —105  |100 —105 
99,261 Edison & Swan Utd. El. Let, “ A" shares, £3 pd. 1 to 99,261 | 5 F F A% à— 88| i— 8 : 
17,189 Do. do. “A” Shares, 01—017,139 ..| 5 6%| 6 J 24%] 1à— 21 | 14— 25 M 
844,0237 Do do. do 4% Deb. Btock Red 100| .. | .. | .. |80— 85 | 80 — 85 E 


100,0007 Do. do. 5 2nd Deb. Stock Prov. Certa, all pd. 


112,100 | Electric . 1 to 112, 3 T 216 3 6%) 6 Y 12— 22 13— 23 11 .. 
31,390 Do. 7 Cum. Pref., 1 to 81, 390.. eee eon 2 7 rr) eee 24— 3 24— 3 24 21 
182,500? Do. = 4% Perp. 1st Mort. Deb. Stock. Stock 4, | 98 —102 98 —102 a is 
18,000 | General Elec. Co. (1900) 5 Y Cum. Pref. ... P ..| 10 ves . | 10 — 10 | 10 — 10} - 
150,000 Ww, T) Su s Work a T" ass dis Btock| - " 3 99 25 99 — ta - 
95,000 Henley's egrap or. ees eee eee 14 16 20 % 16 — 1 16 =m 1 m 
95,000 Do. & Pret. eee vot b ees 44% T — 6 54— 6 53 eo 
50,0002} Do. do. do. 44 Mort. Deb. Stock... Stock .. 112 —116 112 —116 ; 5 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ew | 10 10 [4 10 * .. | 28 — 24 23 — 24 20434 o 
800,0007 Do. do. do. 4 95 1st Mort. Deb ... * |100| ... e *. |100 —103 |100 —103 = T 
97,500 |f Liverpool viles Bailway, Ord. . one T 10 | 3i 38%| 319| 53— 63 53— 63 hs - 
10,000 t Do. Pret., £10 paid eee ees 10 5 5 eee 12 — 123 12 — 123 eve 

7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7, 0s % 10 T . |154— 164 | 154—164 

§Rosling, Appleby & Fynn 6 % Cum. Pref... T e. | £1 = TM — *. 19 / to 20/- 

$7,350 Telegraph Construction and tenance ... Vs Ss 12 | 15 NV 15 171 38 — 42 38 — 42 391 
150,000 000i Do. 4 % Deb. Bds. Nos. 1to1 psp Red. 1909 ese 100 ses eee 104 -—106 104 —106 

25,000 | Telegraph serene Ord. Nos. 1 to 25,000 T" ; 8 %| 12 12 * pa 114 | 104— ilįzd 

20, 000 Do. do. 5 95 Om. Om. Prt. N Nos. 1 to 20, 000.. E 6 5— 6 
640000 Waterloo and Oity Railway, Ord. Stock 100 x g 9. 9 * 9 ear 91 — 94 91 — 94 | | 

t Quotations on Liverpool Stock Exchange. 000 ul sharee G20 falls GIS. From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY dog 

Conso Construoti d Main x dham, Ashton, Hyde Electri „ 155—106. 

9 Telephone — e stru 110 paid 4.14 tenance, 2/-—4/- Ql pit ton, and duree o tan a), 2 * and 
* From 3 n List, From Manchester Share Liat. 


Bank rate of 8 4 per a (October 31st, 1901). 


MAREKET QUOTATIONS, Wednesday, December 4th. 


CHEMICALS, &o. This week. | Last week. Ino. or Dec. METALS, &o, (eontinued.) This week, | Last week. Ino. or Dec. 
" ee es owt. — ee ee ee oe ton] nominal £80 rt 
ae = fan aaa ee es Det ont. sj sy. ee g Copper Fhost ee se ee Pr on nominal £80 ee 
6 [1] Oxalio . ee ee per owt. B3J- B3J- 0 e $8 (Blectrolytio) Bara e per ton £82 £82 ee 
a „ Sulphuric.. „. per ot. 8 8 ee 6 n RT Sheets . per ton £90 £90 ee 
a Ammon Sal ee per owt, J- l- ee e 8$ $8 ee per ton £94 £84 oe 
« Ammonia, Muriate (crystal) .. per ton 898 1 898 10 T 9 n " H.O. Wire per lb. 12 e 
a. [T] ry e per ton 280 280 ee f Ebonite ee ee ee ee per ib. ig * aa 
@ powder e ee per ton M | 21 oe f 90 Sheet eo ee ee per ìb. K 5j- e 
4 of Oarbon .. per ton £15 £15 ws n German Bilver Wire „ per lb. b [^i . 
a Borz  .. . per ton £18 £18 a h Gutta-peroba fine 85 per Id. &- 
a Bensole e 07 „„ Def gal. q/- qJ- s * India-rubber, Para fine .. . per lb. N51 AT 8/64 to 8/74| då. dea. 
42 „ (00 „ Per gal. b 6 ae 1 Iron, Charcoal Sheets per ton 18 
a ul oe ee per ton 222 E" i n Pig (Cleveland warrante) .. . per ton an 48/5 8d. det. 
4 Nitrate per ton £94 £94 dis © os Forgings, s per ton £11 | From £11 
* n White Sagar oo «=o per ton £81 £81 ee 4 n Sorap,heavy.. .. per ton 47/6 to tO,- | 50/- to 63/6 3/6 dec. 
Less ra e oe „% Wire, galvanised No.6 .. per ton Pree . 
a Na e per gal. 5/6 5/6 3 s Lead, EnglahIngo . per ten suo 4 %% dee 
per iD. d. B4. ee 9 ^» N ° ee per ton £18 10 418 10 . 
a » Caustic ee per ton £94 94 ER m Manganin Wire No. 98 .. . per lb. 8/- 8%. L 
@ IT ee ee per ton £85 £85 0 Mercury e per bot. £8 17 6 £8 17 6 es 
5 ee perowt| 185 / 1 10 5 4 Mica (in original cases), email . per Ib. 8d. to 9d. | 8d. to 9d. e 
a Bulphate of Magnesia per ton &4 10 âit ee 4 n per Ib. 1/9 to 3/9 1/9 to 2/9 ee 
ur, Sublimed Flowers .. per ton p. 48 Me 4 n i . per lb, to 1/8 to 7/8 oe 
e a Recovered .. e per ton 4 10 £5 10 5 " dum per Ib. | 1/03 to 1/8 to 1/8 e 
per ton A5 A5 ee p T bars & per 1b. to 1/4 to 1/4 oe 
s Bods, Conse (white v i per ton an 2 as p " w sirip&ibeet per Ib. | From 1/8 omi | 
( ee ee ee Platin ee ee e : 
2 i ce ME s e e Bec. Maguet aoc ioe to asep'a per ib. hot to 194 i 4% 
n es 
. METALS. &o. 5 Pa A „ dt : 
> Aluminium in ton lots per ton 4148 PT ji g Tin, nk. . e te fiio | ann 4 
P o a foes | m | amt | | ke ence ER) | | 
ee ee eo per ib. rx 
Rabbi metal ingots.. .. pet ton | 15 to 4195| Tb vo #186). White Anti. friction 2 
: — san 25 a : " White Ana” , ee 20 don 495 te 408 A9 to 406 oe 
e be ee 1b, ' te Taras, 8/10: Grey on mis Der ib. 74, 4. d 
6 n drawn) .. Ib ee u s mas e ee ee ib. 3 
9 y Wire, be ee ee ve u Ibs. Russian "TJ Ib " 
13 : ee . . ee n ussian, cingit .. — "SE" n a 
© Casper Basa (beet valocteat - ten | nominal » Sine, mane (Fiske - bed.) X e 
a Messrs. G. Boor & Co. Indie-Rabber P. „ Werks . eorr, Morris Ashby, Limited. 
b British Aluminium Oo., Led š 122 i pr. Mni 2 H. W, T, Glover à Co. Lid, 
e P: 0 e j 
12 E Wal EET e oa ; an Seat 
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METAL MARKET. Fluctuations in November. 
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Nov. 1 4 6 6 7 81112 13 1415 18 19 20 21 22 25 26 27 28 29 


LEAD (ENGLISH). 


Nov.1 4 5 6 7 81112131415181920 21 22 25 26 27 28 29 


— 7 t. . 
IRON. 


TIN. 


rc? COPPER (G.M.B's.) 
Nov.1 4 6 6 7 81112 13 14 15 18 19 20 21 22 25 26 27 28 29 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Abstract of Inaugural Address by Mr. W. Lanapon, President. 


40 LLLLLLLLLLLLLLLLLL 
29 NS Delivered. Thursday, November 21st. 
OO RE GE RR UR EE ER E ELT — enor 
25 EEIEELEESESECEHEEEE CET] PR 
TT (Concluded from page 908.) 
os LE LE LT —ä — 

24 Ht te rH] HY DisTRIBUTION OF POWER 
RINC (V.M's.] 
23 222222 CSS Iw the development of schemes for the distribution of electrical 
22 C energy, not merely for power, but for all purposes useful to the 
21 = Pe ee Ae IE ee Ae community at la i i 
ya rge, we, as a nation, are by no means singular. 
PTT Te TE TE ET Other countries are equally availing themselves of them for various 
20 h quaiy g 
19 JIILLLLLLLLLLLLLLLLL. industrial purposes. Great Britain cannot boast of some of those 
18 KEEENEIENB ET. pps dep p s great natural advantages enjoyed by other countries, bnt, although 
17 [LL LLLA : E water-power is not ours to command, we have in our coalfields a 
16 BRE BN GER a RET — produet which there is every reason to believe will prove of equal 
value. 
Gass El The time has come when we have to put to ourselves the ques- 


tion: To what extent are these schemes destined to aid economical 
manufacture, and the conveniences and needs of everyday life? 
To some extent this is an unsolved problem, but that they will prove 
a 1 powerful factor in all industrial operations there can be 
no doubt. 


£20 
19 Fatt — E BE EE ttt Competition in the production of all marketable articles will, in 
18 — — —ñ46—᷑ the near future, be extremely keen. Equally sure it is that the 
17 advantage will lie with those who are able to produce at the least 
16 -LILLLELLELILAJ JE L cost. It is only when we fully realise this that we see how impor- 
15 HT EL T T L Td dL IL ELLL IL IL IGILILLLLG.Z tant it is, in the welfare of the country, that every means by which 
Senn production may be cheapened should receive our most careful and 
SFr considerate attention. We feel that we are entering upon a contest 
F Lek oh bo with others—others possessing, to all intents and purposes, equal, if 
12 — att — 55 more favourable, means than ourselves for the 5 of 
11 + those very articles which we propose to produce. We see that in 
10 EIE Ec EMEND the establishment of the means for famihie to those who need it 
— rh bo the power which is to aid in this economical commercial propa- 


ganda, other lands are in advance of us; that we are only now 
awakening to the means by which it is given us to compete in this 
race. 

The extent to which it may be carried must naturally resolve itself 
into a question of how far it will pay to do so. If it is confined to 
those localities where population is already congested, it will but 
tend to aggravate that condition of life, the relief of which it is 
felt is becoming one of the most serious questions of the day. A 
cheaper mode of construction would admit of greater latitude, and 
to this end it might be of advantage to consider whether, in prac- 
tically unfrequented parts, the regulations which now attend the 
use of overhead wires, would admit of such modification as would 
confer upon these schemes a status which would tend to place them 
more upon a level with those of other countries, 

If the establishment of these power schemes is to be of that ser- 
vice to our industries which may fairly be anticipated, it is of the 
greatest importance they should receive at our and other hands all 
the aid in our power. It is in searching out means for effecting 
economies and in securing tbe higher attainments of life that 
science plays its most useful part, and we must not forget its 
ultimate object. Science is but à means to an end. The scientist 
lays bare the principle. Others take up bis parable and apply it to 
the use of mankind. It is in its application that we recognise the 
merit of the discovery and pay homage to its author. Its end has 
been for the benefit of the beings of the world. 


CONCLUSION. 


I feel that I cannot close these remarks without tendering to the 
members my hearty congratulations on the progress of the Institu- 


£126 

124 I tion. Although the funds at our disposal are not, in the interest of 
123 — — the objects of the Institution, so great as we could well desire, and 
122 g pq EL though we have made but little tangible progress in the establish- 
121 - 2222 ud ae a a apt ar 1 aaa 1155 1 oe our 

indebtedness e Institution of Civ ngineers for that great 
120 222 and generous consideration so gracefully accorded us in the ae of 
119 eae this noble theatre, the Institution is doing work of which we have 
118 F reason to be proud. The membership is a growing quantity, and 
117 EN with its growth the field of operations is widening. Local sections 
118 JIN] are adding their quota to the work done in the promotion and dis- 
115 Prin cussion of subjects material to the knowledge and development of 
114 eek electrical science ; still the advantages of electrical agency and the 
113 B simplicity of its application are largely unknown. Compare the 
112 E simplicity of an electric motor with the details of a local steam or 

gas plant, and conceive when electricity is brought to our doors 


and its advantages are more clearly understood, how much of that 
machinery from which motion is now produced will be displaced by 
the electric motor. It is for you, gentlemen, in your communica- 
tions and papers to be read and discussed before this and kindred 
institutions to remove this deficiency, to show by what is being 


i 

ye CCT daily accomplished the economies which lie in the use of elec- 
_tricity and the advantages it possesses over other forms of dis- 

67 gi ope rm 

68 2 or can I abstain from tendering to you my congratulation 

65 the work of utility which ivalta jour Mora. No profession bas 

c4 before it so large a field as that which constitutes the basis of this 

A Institution. I would that I could congratulate you on the extent 
of work done, Electrical development in England has not been so 


satisfactory as it should have been, Over-legislation— 
desire to protect the subject, often at the cost ar tial "to rio he 
has to look for his means of support, has, no doubt, retarded eleo: 
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ScHEDULE A. DRraiLs OF ELECTRIC LIGHTING AND POWER INSTALLATIONS ON THE FOLLOWING RAILWAYS :— 


— — c —€—— ———M — —— — — 


Approxi- | | 


| : approxi: l i , | No. of coaches 
Railwa arc | descent applied Particulars as to purposes to which electrical energy is applied, and of lighted by 
y | lamps anos ipower important works in contemplation. indir ea 
in use. C.P. | system employ 
i in use, ;,PUrposes. , , 


— -——Á——— e — — — — — ee 
r 


Lancashire and York- 500 | 6,800 | 1,460 | Oldham Road Goods Station ( Manchester), wholly worked by electricity, viz., : 
shire | | 22 18-m.P. capstans, two 40-H.P. motors operating wagon hoists; motors and three 
| ' driving traversing cranes, gantries, and a number of 15-cwt. jiggers. | saloons 
| | . Provender mills adjoining also operated electrically. The whole of these | 
| | premises and yards also electrically lighted. Bradford Warehouse — 
| ij Three high-speed travelling cranes for unloading and storing wood, each 
| | operated by three motors. Bolton.— A power station has been built for 
| operating whole of station—capstans and cranes (including 40-ton Goliath 
| | | , crane with longitudinal travel of 200 yds.) in goods yard; hoists in ware- 
* houses and on station platforms; air valves in connection with pneumatic 
| | signalling, and complete lighting of paesenger station, offices, goods yard 
and signals. At various stations.—A number of small motors—of 3 to 
5 H. p.— operating luggage hoists between subways and platforms, in- 
| cluding an overhead Telpher track for parcels at Manchester, Victoria 
Station. Liverpool Hotcl.—Passenger, dinner and coal lifts. Newton 
Heath Locomotive and Carrioge and Wagon Works.—Portion of lathes, | 
i | shafting, cranes and fans. Steamers, Tug-boats and Dredgers.—Lighted 
| | (including mast, side and signalling lights), and fans operated electrically. 
| l | (The lighting of the Fleetwood Docks, including a large grain elevator, 
| is accomplished by means of electricity.) | 


Midland  .. .. 1,885 | 13,731 | 750 in- 50 H.. working pumps at 700 lbs. pressure for hydraulic lifts; 25 E. p. | 11 (Stone) 
stalled. working compressor for pneumatic drilling, &.; 78 H.. working pumps; 
250 esti- 83 EH. P. working overhead traversers; 20 H.P. working wagon traversers ; 
| 2 135 Hf. P. working capstans; 35 E.. working cranes, lathes, &c.; 15 H.P. 
| for new 


working fans; 250 H.P. working granary machinery chaff-cutters, ele- 

i | : work. vators, crushers, hoists, &c.; 9 H.P. working miscellaneous. | 
North-Eastern ... 429 7,306 . 2,204 Travelling jib cranes, overhead travelling cranes, capstans, luggage hoists, | 2 (system no 
! | | goods warehouse travellers, ticket-printing and ticket-destroying ma- stated) 

| chines, punching and shearing machines, saws, grindstones, paint mills, 
| lathes, coke crushers, and ventilating fans. Jn contemplation: Important 
| ' installations at Leeds, Hull, and West Hartlepool. Electric overhead 
| | | travellers, cranes, hoists, and capstans for goods warehouse, Newcastle, 


and a number of arc and incandescent lamps being installed at the latter 
| | | place, and not included in summary. 


South - Eastern and 308 2,392 122  Slade's Green Locomotive Shed. Motors employed for pumping, for coaling 925 (Stone) 
Chatham engines, and for lathes, &c., in workshops. Jn contemplation: Installation | 
| | | | | for Queenborough Pier for lighting and for cranes and capstans. 
London & South- | 76 220 Nil. Southampton Dock.—Large electrical installation. Steamships.—All “ fitted” 326 (Stone) 
Western 


with electric light. Fitting up Salisbury Station (about 800 incandescent | 
and 30 500 watt arc lamps). i 


North Stafordsuirs c af | 1.400 20 Used for driving machinery: lathes, cranes, luggage lifts, air- pump, venti- 79 (modified 
| | | : lating fans, and for cooking, &c. | Stone) 
North British .. 969 2,681 10 One 10-z.P. motor for passenger elevator. 7 (Stone) 
: | | S 291 (Carswell) 
Caledonian ... .. 480 6,014 | 90 | 


Using for drainage pumping and hydraulic pressure pumping for operating 27 (Stone) 
signals; also in horse-provender stores (where provender is mixed for 3 (Vickers and 
, 1,070 horses). New Works in Progress: Glasgow Central Station.—Power Maxim) 
| Station of 1,050-Kw. capacity for lighting and power—for hoists, pumps, 
| | fans, traversers, &c. Edinburgh.— 500 Kw. additional plant, for hotel lighting 
and other purposes, with 2,000 16-c.P. lamps. Stirling Station. —500 incan- 
; descent lamps (station and offices). Perth Station Hotel.—450 incandescent 
lamps. In contemplation: Glasgow, Buchanan Street Passenger and Goods 
| i ) | Station, Head Offices, §c.—Power station of 2,000-Kw. capacity. 
Great Eastern m 8 | 405 Nil. 
| 


. | No motor load. 
Great Western. | 166 3,764 Nil 


' | 
! | 


9 (Stone) 1 (by 
. cells) 


Midland Gt. Western | — | — — Nil. | mE ©... 100 vehicles 
(Ireland) ‘ | | (Stone) 
Great Northern 927 9,842 1,198 Doncaster Works (Locomotive and Carriage and W'agon).—Used for working 88 (Radcliffe) 


| 
| 160 travelling cranes (35 tons and 20 tons load each), two walking cranes, , 
3 ; one engine traverser, and for driving shafting in sections and some 
| machine tools with separate motors, 

| 

| 


Cheshire Lines 219 763 Nil. | Used only for lighting. : 


8 (Stone) 
Applied to overhead cranes and shop traverser. i (Stone) 


Gt. Northern (Ireland) 84 | 529 750 Employed for working a tramway round the Hill of Howth five miles. 231 (Stone) 


Glasgow &S.- Western | 


| Tee house is at Sutton, and there are three engines, each of 
l i O H.P. 
London, Brighton, 301 800 Nil. But question of employment for power purposes is under consideration. 271 (Stroudley 
and South Coast. | | and Hough- 
! | i ton) 
| | | 215 (Stone) 
Great Central m | 716 6, 168 333 | For air-pumps, water-pumps, electric lifts, travelling cranes, wood working | 11 (Stone) 


, machinery and iron turning. Lighting comprises whole lighting of fol- | 1 (Vickers and 

| | | lowing:— Goods  Depóts.—Marylebune, Leicester, and Nottingham. Maxim) 

| | | Sorting Sidings.—Neasden, Woodford, and Annesley.  Warehouses.— 
i 


arylebone, Leicester, Nottingham, and Liverpool. Passenger Stations. 
—Marylebone, Woodford, Leicester, Nottingham (Victoria), Sheffield | 
(Victoria), Oldham (Clegg Street), and Manchester (London Road). 
| l Receiving Offices and Depots. London, Bradford, Liverpool and Manchester. 
Great Southern and; 57 15 Nil. — — — — 21 (Stone) 
Western (Ireland) i | 
London & N.-Western , 425 pes 3,300 | 


The working of points and signals, warehouse cranes, capstans, hoists, | 830 (Stone) 
pumps, and shop tools. | 

| 

| 


— 


— — MM 


Ay 


i 
l 
| 


i 


Totals ... ... 7,182 . 85,683 | 10,527 


3,452 


a E E O — TT 
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SOHEDULE B.—MirgAaGm AND OTHER DETAILS OF TELEGBAPHS AND BLook SIGNALLING ON UNDERMENTIONED RAILWAYS. 


Mileage of line | | | Number of | Mileage of 
| which the electric Number of blook posts where Number of | telegraph agen E nisinteicéd 
Railway. block is interlocked mechanical eignala x: telephones | instruments employed for for the 
with mechanical are operated by electricity, ' for of all kinds, railway Post Office 
| signals. i e | Purposes. | Telegraph 
! partment, 
i 
Caledonian i TOT T | 25 Nil. 1,629 | 16,688 i 6,890 5,120 
Cheshire lines ... kat ios ior 1} Nil 260 1,586 | 1,184 725 
Glasgow and South-Western ... $us 4 13* 359 1,6520 1,8144 1,888 
Great Central. 164 Nil 918 7.036 | 4,259 1,209 
Great Eastern ... E oa me 59 109 715 11,704 6,777 4,802 
Great Northern m pe - 34 16 6°4 10,427 7,747 4,379 
Great Weetern ... a ae - 16 N il 2,155 25,924 15,256 14,003 
Lancashire and Yorkshire  ... "" Nil Nil 1,950 8,380 5,229 2,268 
London, Brighton and South Coast ... 80 Nil 600 2,944 3,500 2,494 
Several signals and points are 
London and North-Western ... Nil l worked experimentally at Crowe | 2,361 10,450 ' 13,500 8,200 
| | i (by Signal Department). 
London and South-Western ... ps | 345 (Experiment) six automatic posts 1,213 14,663 7,325 7,917 
Midland... O - V " 25 | Nil 2,820 20,344 12,845 15,213 
North British us 54 Nil 562 3,466 7,1934 3,622 
Nortb-Eastern ... T - = 1 Nil : 1,820 14,726 10,7671 9,449 
North Staffordshire... 2 M Nil oss s mss 418 1,181 8504 4334 
| 350 Nil. electrical shunting | 
South-Eastern and Chatham.. -- | (Double line M 1 Hh % 650 | 4613 | 4804 
Great Northern of Ireland Nil Nil 1601 | 242 ' 1,338 3,280 
Gt. Southern and Western of Ireland — Not to hand. | — | — — — 
Midland Great Western of Ireland... | — — | 32 401 . 1,167 2,210 
138 19.510 158,286 , 112,256 866,017 


Totals... 913% | 


l ( 66 e 
G. and S. W. Ra‘lway. l 


— — —— — — 


accumulators. 
worked from 8—12-volt accumulators. 


trical progress, and consequently the production of electrical 
machinery. Oft do we hear the cry for education. Educate ! 
` Educate! Certainly, let us educate, but of what avail is education 
without experience? Are our engineers deficient in education? Do 
those electrical plante and installations which have been established 
indicate a want of knowledge? Do they fail to favourably com- 

with those of a similar character in other countries? Why is 
it that America has forged ahead in electrical appl cations in the 
manner she has? Is it due more to education than experience? It 
is experience that has gained for her engineers and manufacturers 
the position they have attained in the provision of electrical equip- 
ment. It is this experience that has enabled them to determine 
that which is adapted to meet the demands arising out of this 
new power; to standardise it, and lay down plant for its manu- 
facture. 

Experience can only be obtained by actual work, and that actual 
work has been, by those to whom power to put it into operation has 
been assigned, delayed till the last moment when, perforce, much 
of it has had to be enirusted to those who were prepared to provide 
promptly the necessary parts. Work has been delayed, experience 
sacriticed, and much that should have enriched British industry has 
passed into other channels. I am sure that I do not stand alone in 
echoing the expression of the President of the Glasgow Inter- 
national Engineering Congress, Mr. Mansergh, the late President of 
the Institution of Civil Engineers, that what is needed is greater 
liberty—greater freedom less restraint! Is electrical science in 
those applications to which I have referred destined to be of service 
to the public weal? Is it now serving the community with advan- 
tage? If so, is it desirable that statute limitations should interfere 
to preclude or to prejudice its progress? If found to be unde- 
sirable, or in any way injurious, nothing could be easier than to 
restrain its use. To do so in anticipation is to stay its progress and 
deprive the country of its valuc. Do not let us lose sight of the 
fact that when railways were being established throughout the 
country there were towns certain towns - that declined to be 
associated with them, but in a very short time they became sensible 
of their folly and had to seek the suffrage of the railway—only, in 
some instances when too late, for they have been left out of the 
main route, and have never recovered their prestige. In these dis- 
tribution of power schemes the country has before it somethiug of 
value to its commerce equally great. Assume that a district desires 
to be exempt in order that it may provide for itself. Unless it can 
produce as economically as the larger scheme it must increase the 
local cost of production and injure its users, or drive them into 
another area where they may be more advantageously served. 

It js in the full belief that electricity is destined to prove of the 
greatest service to the commonwealth and that its advantages have 
been too long retarded, that I have ventured to submit to your con- 
sideration these remarks, In doing so my effort has been to view 
the subject from that broad standpoint—the national interest; the 
benefit of the greatest number. This Institution is a composite 
body, embracing within its folds every branch of electrical science, 
having varions interests to protect; but of this [ feel sure, that 
however varied those interests may be, one and all its members are 
animated by but one desire—the progress and welfare of the 
couutry. We believe that electricity is to play a very important 
part in engineering work, and we are ambitious that England shall 
not sacrifice that high position in engineering science which has for 
so long distinguished her. | 
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In what way, by what means, whether by private enterprise or 
by municipal effort, electrical progress is effected is not so material 
as that it is effected. So long as its fullest advantages are placed 
at the disposal of those who desire to avail themselves of them, you, 
gentlemen, as well as I, will welcome the means, whatever they 


may be. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


Inaugural Address of the Chairman, Mr. C. H. WorpinauHam. 


(Concluded from page 875.) 


ADMITTING for a moment the principle of municipal trading, what 
is its proper sphere, and what are its limitations? For very few, 
except professed communists, would advocate its indefinite exten- 
sion. The city of Glasgow may be looked upon as the apostle 
of municipalisation, and therefore, ia order to find the case fairly 
stated from the municipal point of view, I cannot do b:tter than 
quote the Lord Provost of that city. Io defining what, in his 
opinion, were the conditions necessary to render an industry a 
proper one for a municipality to take up, he stated that it must be 
monopolistic in its nature, must be a necessity for the inhabitants 
of the district, and must cause interference with the streets. 

Such a definition, while allowing a large field for municipal 
enterprive, imposes well defined limitations. For example, it 
effectually cuts at the vicious principle of muuicipalities becoming 
manufacturers; by mo possibility can any kind of manufacture 
fulfil all three conditions of being a monopoly, a necessity, and of 
causing interference with the streets. 1f municipalities stop short 
at the point indicated, aud cuntiue themselves to employine plant 
manufactured by private companies, and using it for the sipply oulv 
of public necessities, the mauufacturing portion of the electrical 
engineering profession, at all events, bas nothing to lose and every- 
thing to gain by the estab'ishment of undertakings fur which capital 
is found at a low rate of interest. 

The danger, however, cannot fail to be ever present that the 
bounds will be overrtepped. Fir example, a large tramway under- 
taking must of necessity have extensive repair shops for both its 
cars and its motors. How great will be the temptation to keep 
these shops busy by making new cars and new motors? It ia sound 
policy from a purely trading point of view, and those responsible for 
the financial success of the undertaking would he more than haman 
if they let ideal considerations of the ethics of municipal trading 
stand in their way. 

It is this danger of overstepping the bounds that leads many to dis- 
approve of all municipal trading on the principle actuating the 
ardent temperance reformer when he will bave nought of the 
moderate drinker, but less prejudiced persons hold that, if a thin 
is good in itself, it is a pity to condemn it for fear of abuse. j 

However satisfactory properly regulated municipal trading may 
be to the manufactur: r, there arè other issues affecting the industry 
generally that cannot be so regarded. The charge is often brought 
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against municipal undertakings that they are of necessity parochial 
in character, and that in consequence, unless private trading is intro- 
duced, no large schemes, such as those of power distribution or com- 
prehensive tramways schemes, can be worked. 

This contention is based on two fallacious assumptions. In the 
first place, there is nothing to prevent local authorities combining 
for a large scheme. An example of such combination for lighting 
and power supply is seen in Manchester, where some eight or ten 
neighbouring authorities have agreed to take their supply of elec- 
trical energy from the city, while an even larger scheme for the 
tramways has been successfully negotiated, if one overlook the 
temporary secession of Salford. 

The second fallacious assumption is that with trading companies 
the parochial difficulty will disappear. Those who have tried to 
arrange comprehensive schemes find that the difficulties of satisfying 
all requirements often prove insuperable, and the enterprise has to 
be dropped. 

That there are inherent weaknesses in municipal management 
cannot, I think, be denied, and first among these I should place the 
liability to an entire change in the constitution of a committee, not 
on account of any inability to manage the undertaking, but purely 
from political reasons. Nothing can be worse for any undertaking 
than sudden and erratic changes of policy, and this want of con- 
tinuity often produces disastrous results. A most noteworthy 
instance occurred recently in a metropolitan district in which an 
extensive and useful lighting and tramway scheme was projected, 
carried through its initial stages, and then, owing to a change in the 
constitution of the committee, suddenly dropped. 

Next, the large size of most municipal committees tends greatly 
to hamper the work and to preclude the prompt action necessary in 
commercial undertakings, while the class of man preponderating on 
town councils tends each year to deteriorate, and men whose 
business is confined to the keeping of a small shop find themselves 
called upon to direct large undertakings requiring for their conduct 
a very Napoleon of commerce. 

Again, there is a fatal tendency on the part of members of 
municipal committees to seek to shine as technical experts, often 
deriving their knowledge from some friend who has a smattering 
of the subject. These men insist upon interfering with their paid 
advisers, frequently marring their carefully thought-out plans. 

Lastly, there is the danger, and it is a very serious one, of 
political considerations being allowed to influence the policy of 
municipal trading committees. More especiatly is this the case 
where any question of labour arises. Many members are in abject 
terror of the working class vote, and will go to almost any length 
to avoid losing it, with the result that the undertaking is severely 
handicapped. 

Other charges, such as a tendency to corrupt practices, to 
favouritism of individuals, and so forth, are frequently brought 
against municipalities, but the tendency to these vices is inherent 
in human nature, and is quite as rife among directors of public 
companies as among members of municipal committees. 

In spite of the drawbacks I have enumerated, excellent results, 
as we have seen, are produced under municipal management, and 
the reason for this is, I think, to be found in the class of man who 
bas been attracted to the work. Municipal electrical engineers 
have shown themselves to be of quite a different stamp to the pro- 
verbial municipal official, and as a body they have displayed a 
spirit of independence, a keen enthusiasm for their work for its own 
- sake, and an ardent desire to improve their undertakings in every 

possible direction. Central station practice owes much to muni- 
cipal engineers, and one cannot but contrast the open manner in 
which they publish their results and experience with the policy of 
secrecy pursued by most of the officials of public companies who 
have fallen very far short of the ideal set up a good many years ago 
by Colonel Crompton, who was, I think, the first to urge upon elec- 
trical engineers the necessity for full publication in the interests 
of the industry at large, a doctrine which he was one of the first to 
put into practice. 

Let us now leave this instance of the tendency to rush to 
extremes, and turn to another in which zeal has been allowed to 
outran discretion and common sense. 

. During the past year much commotion bas been caused by the 
action of certain gas and water companies in the matter of possible 
danger from electrolysis arieing from the operations of traction 
By stems. 

"The tendency mentioned has been evinced by both parties to the 
controversy. On the one hand, the gas andi water companies, not 
satisfied with protecting their property, have sought to impose! con- 
ditions which would make it commercially impossible for electrical 
engineers to carry out their work, while, on the other, electrical 
engineers have sought to repudiate responsibility altogether. 

Let us look at the position impartially for a moment. Immense 
sums of money belonging to communities or to individual share- 
holders are invested in gas and water pipes laid underground, on 
the due maintenance of which depends the distribution of such a 
vital commodity as water and of such a universally employed agent 
as gas. There arises a Dew industry which necessitates the passing 
of electric currents through the &oil in which these pipes are laid. 
It is known that uuder certain conditions these currents may 
damage the valuable property already in existence. Is it to be 
wondered at if those responsible for such property become alarmed 
and seek to insure themselves against loss if damage should occur? 
It is urged that if the promoters of electric traction comply with 
certain arbitrary regulations drawn up by the Board of Trade when 
the state of knowledge of the subject was far less complete than 
now, they would be exempt from all liability for damage caused, no 
matter how great this may be. Is this position consistent with 
common fairness? The gas and water companies have, with the 

sanction of J‘arliament, expended their money in order to meet 
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public wants. Is it just that another company, which no less, but 
not more, than they, serves the public, should be allowed to conduct 
its operations in such a manner as to destroy their property? All 
parties should be granted the free use of the soil, but no one of 
them should be allowed to damage any other. 

Surely, the only reasonable position is that the traction companies 
should be allowed to carry out their work in the manner sanctioned 
by the Board of Trade, but if damage can be proved to have been 
done by them, then they should bear the cost. If the traction com- 
panies have the confidence in the Board of Trade regulations which 
they profess to have, they surely cannot object to this because they 
will do no damage. On the other hand, if they do the damage, 
they ought to pay for it. 

It is objected that many bogus claims for ordinary corrosion will 
be made on the electrical companies; this may be so, but, after all, 
the onus of proof of damage lies upon the gas and water companies, 
and the electrical engineering profession has not hitherto proved 
itself lacking in either ingenuity or ability, and may safely be relied 
upon to take care of itself. At all events such a consideration 
ought not to affect the broad question. 

In this controversy the disastrous effect upon electric traction gene- 
rally that would arise from a wholesale destruction of gas and water 
pipes, if such destruction should take place, seems to have been 
lost sight of, and I venture to think that those who point out the 
danger and enforce attention being paid to it now, are far greater 
benefactors to the profession than those who vociferate that theres 
no danger, and urge on traction companies to what might be ultimate 
ruin. There is no doubt that if the danger is recognised now, it 
can very well be avoided, for a much lower limit of drop of 
potential than that allowed by the Board of Trade can easily be 
worked to. 

The second of our failings to which I have alluded is a want of 
foresight. A striking instance of this is the recent extensive 
promotion of Bills for the establishment of companies to generate 
electrical energy and distribute it over large districts. I do not 
wish for the moment to say one word upon the merits of these 
schemes. No doubt there are circumstances under which they may 
advantageously be undertaken, while, in other instances, it is diff- 
cult to see any justification for them. In any case, however, it is 
certain that they will require for their carrying out enormous 
quantities of plant of very large calibre. This demand is suddenly 
sprung upon our manufacturing firms; can we expect they will be 
ready to undertake the work? Surely the better plan would have 
been to have provided the capital first to extend existing companies, 
or even establish new ones for making the plant, and then to have 
promoted the power companies to purchase this plant. 

Looking at the subject from a commercial point of view, there is, 
after all, but little advantage to the electrical industry as a whole 
in extending the use of electrical appliances if the manufacturers 
cannot share in the development. I greatly fear that the course 
adopted will result in the orders going abroad through the unfortu- 
nate want of foresight in thus putting the cart before the horse, the 
labour and enterprise expended thus by the promoters of the 
fin availing only to increase the prosperity of our commercial 
rivals. 

I might adduce many examples of want of foresight, but I will 
only allude to one other which has particularly struck me, probably 
on account of my long connection with central station work. 

I refer to the way in which central stations are so often designed. 
In the early days of public supply it was not surprising that the 
demand should be under-estimated, and stations be put down on & 
totally inadequate scale, but now, in the light of accumulated ex- 
perience, it is astonishing to see the initial instalment arranged for 
apparently without any regard to future increase, or if such increase 
be allowed for at all, it is of extremely limited extent. 

Over and over again one sees designs such that it is physically 
impossible for the station to grow, and within a few years an 
entirely new station will have to be provided. 

Only a few months since I read a description of a station con- 
cerning which it was naively remarked that the first instalment, in 
which a capacity of 1,000 B.. was allowed for, would be self-con- 
tained and independent of further extensions later on, ss though 
this were a merit of the design; and this in face of the efforts that 
are being made to centralise supply, even at the expense of costly 
long-distance mains. The two self-contained stations might almost 
as well have been a couple of miles apart as far as cost of manage- 
ment is concerned, while there would have been the benefit of such 
advantage as might arise from cheapening the distribution. In the 
eame station the entrance to the repair shop was through the battery 
room—more want of foresight. : 

In concluding this address, time will only admit of my touching 
very briefly on one or two of the problems most likely to occupy our 
attention in the near future. 

One matter which was mooted in the very early days of the elec- 
trical industry has come into great prominence in this country during 
the last two years, namely, the supply of electrical energy over large 
areas including small and e towns and vi B. It does not 
appear, however, as though the method by which this is to be 
accomplished has received the consideration it deserves. In place 
of the problem being gone into thoroughly, it seems to have been 
assumed that a few enormous generating stations supplying, in some 
cases, to distances of 20 miles, must be the right thing, and there 
has been vague talk in which coal, gas engines, gas producers, 
recovery plant, revision of Board of Trade regulations, and B0 forth, 
have figured obscurely. . 

These hazy ideas, eked out with violent vituperation against 
everyone venturing to offer opposition, have given the impression 
that the difficulties have all been solved, and that it only remains to 
carry out the work. No explanation has been vouchsafed as to bow 
the superposition of a number of similar demands, each with a low 
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load factor, is going to give as a resultant an improved load 
factor, or why a number of inherently unprofitable towns, when 
connected together by mains, the interest charges on which repre- 
sent a large proportion of the total probable revenue, will be con- 
verted into a goldmine by the use of the magic words supply in 
bulk.” 

Granted that gas engine driving with producer gas, in conjunction 
with recovery plant, gives the cheapest production of electrical 
energy, what evidence have we that such engines will enable alter- 
nators to be run in parallel satisfactorily under working conditions, 
and it must be borne in mind long-distance transmission must 
almost of necessity be by alternating currents. Recovery plant, no 
doubt, gives excellent results on a 100 per cent. load factor, but its 
successful working requires nice adjustments among all its parte, and 
its capital cost is high. What will be the effect of the sudden 
fluctuations of demand incidental to a central station, and how will 
the question of cost be affected when the interest charges have to 
be earned in an actual station with a load factor very much below 
100 percent? Again, is it remembered that in order to get the 
steam necessary for the recovery plant at a low cost, about one- 
fourth of the generating plant must be run by non-condensing 
engines, and this proportion must be preserved at all loads ? 

I do not say that these difficulties cannot besurmounted ; I think 
they can, but I do say that we have heard little of the way in 
which they are to be met, and that meanwhile great mischief is 
wrought to less ambitious schemes by the utopian pictures which 
have been presented to the public of power supplied to consumers 
at prices no greater tban the actual cost of generation, the cost of 
distribution and other essential charges being left out. 

That gas engines driven with producer gas will in the future sup- 
plant steam in electrical generating stations there can be very little 
doubt, bnt their use willnot be confined to stations of abnormal 
size, for their inherent advantages are very great. The consumption 
of fuel is but little more than half that of steam-driven plant, and 
the cleanliness and compactness of the system, coupled with the 
reduction of radiation and stand-by losses, render possible great 
strides in the direction of cheapening electrical energy even in very 
small stations. 

There is one method of supplying small towns and villages which 
has not, I think, been put forward, but which might prove a cheap 
and easy solution of giving to them the advantages of electrical 
energy. 

There are few towns so small as not to have a gasworks. Why 
should not the gas company establish producer plant and sell the 
gas to a locally formed electrical company, or to the local authority 
to use for driving electric generators? I should deprecate the 
gas company undertaking the electrical portion of the business 
themselves, partly because their staff would not have the necessary 
experience, partly because they would be tempted to stifle the elec- 
trical work. On the other hand, if the course I suggest were taken, 
each portion of the work would be looked after by those most com- 
petent to deal with it, and it would be to the interest of both 
parties to make the electrical undertaking succeed, for the gas com- 
pany could make as great a rate of profit on the producer gas as on 
the ordinary lighting gas, while still enabling the electrical company 
to produce cheaply. 

In considering this matter, it must not be forge tten that the pre- 
paration of producer gas for gas engines is by 7.o means a simple 
matter, and if to this be added an ammonia recovery plant, a con- 
siderable amount of skill is required on the part of those looking 
after the manufacture. This skill is available in gasworks, and for 
this reason it would pay to put down recovery plant for producers 
working on & much smaller scale if the operations are carried on in 
connection with such works than if the plant were isolated. 

This extension of the gas company's make would not be at the 
expense of their existing business, for it is a matter of experience 
that the introduction of electric light sets a higher standard of 
illumination, and actually increases the demand for gas for ordinary 
purposes, hence the introduction of the electric supply would be a 
clear gain to the gas company. 

Gas engineers who are not wilfully blind to events must recog- 
nise that the public likes electric light and power if it can get them 
at a reasonable cost. It would be far wiser for them to accept the 
inevitable, and by joining hands with those they now look upon as 
enemies participate in this new outlet for their enterprise. Elec- 
trical engineers on their part would do well to recognise that gas 
engineers can help them, and to invoke their assistance in the 
application of gas for the production of electrical energy. 

Perhaps the most important question of all at the present time is 
what has been so infelicitously called the “ electrification of rail- 
ways.” That is to say, the application of electrical energy to the 
propulsion of ordinary railway trains over long distances. 

Electric tramways have now become firmly established in this 
country, and there can be little doubt they will shortly become 
practically universal. The horse as a rival was easily beaten; the 
steam locomotive is one more difficult to displace, but the problem 
is already being vigorously attacked, and it looks as though for 
underground railways the battle is already won. The invasion will 
not, however, stop here, and already the application of electric 
traction to the main lines of railway is receiving serious considera- 
tion. What the result will be is by no means certain, but the 
present tendency to higher speeds is wholly in favour of electric 
traction. Though there is unquestionably much yet to be worked 
out as regards details, the future is distinctly promising. 

E This problem is iu reality closely allied to the one to which I 

ave already referred, namely, the supply of large areas of country, 
and the satisfactory solution of one problem will go far to help that 
of the other. Much depends upon the question of the pressure of 
supply to the motors on the trains, and on whether direct or alter- 
nating currents will be the more satisfactory. These are matters 
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that must be gone into closely in each individual case with full 
data, but that a solution will be found can hardly be doubted. 

I am compelled to leave untouched many matters that I might 
well include, but I havé already trespassed far upon your patience, 
and I will, therefore, conclude with the expression of a hope that 
the session before us may be full of profit and interest to our 
members, and that many of the matters which I have so briefly 
touched upon will be fully discussed, and ample consideration be 
given to widely differing views. 


THE PRESENT POSITION OF THE CARBIDE 
OF CALCIUM INDUSTRY IN EUROPE. 


WE have more than once referred in our columns to the excessive 
capitalisation which has characterised the development of the 
calcium carbide and acetylene industry in Europe. 

Works for carbide manufacture have been multiplied out of all 
proportion to the demand for this product. The majority of such 
works are now lying idle, or are devoting their power and plant to 
other purposes. France, Italy, and Switzerland could each, alone if 
required, supply the present European demand for calcium carbide; 
while in Norway, Sweden, Germany and Austria, plant for carbide 
production is to be found in excess of the local consumption. 

The Societa Forni Elettrici, of Rome, cannot pay any dividend 
for the last financial year; the Aktien Gesellschaft Elektricitats- 
werke Wynau, with works at Langenthal, in Switzerland, is in 
liquidation; and the carbide factory at Lauffen, in Germany, is shut 
down, as the account for the last financial year showed a loss of 
£400. At Thusis the generating machinery is to be turned to 
aluminium manufacture; and at the Ruhr carbide works, wood pulp 
is now to be produced. 

This position of affairs is chiefly due to the past policy of the 
large German electrical firms, which have promoted sub-companies 
for carbide manufacture, in order to obtain an outlet for electrical 
plant and machinery. The recent failure of Schuckert & Co., of 
Nuremberg, to pay the expected 10 per cent. dividend for the year 
1900—1901, is chiefly due to this policy. In 1899—1900, the 
Nuremberg firm were engaged in erecting a large power-station 
at Jaice, in Bosnia, where 9,200 E. p. was to be developed from the 
River Pliva by hydraulic engineering works of an extensive 
character. The directors of the Leipzig Bank were induced to 
invest heavily in this undertaking, and Schuckert & Co. themselves 
provided a certain proportion of the invested capital It was 
arranged that 8,000 H. p. of the 9, 200 H.P. available at Jaice should 
be devoted to carbide manufacture, and, in addition to the gene- 
rating machinery, the Nuremberg firm supplied the plant required 
for the carbide works. In April, 1900, the plant was ready for 
operation, but the fall in carbide values, which occurred last year, 
upset all the calculations of the promoters, and the Jaice carbide 
works have utterly failed to earn the expected dividends. Under 
these circumstances, when the Leipzig Bank failure occurred, the 
Schuckert Company were obliged to take up the shares in the Jaice 
undertaking, held by the bank, and the £210,000 which had been 
set apart for the dividend payment was used in settling the bank 
account. It is now reported that the Nuremberg Company has 
succeeded in disposing of the sbares, but it is very questionable 
whether more than one-half their nominal value has been obtained 
for them. The original mistake was in the decision to devote 
such a large portion of the power available at Jaice to the manu- 
acture of & product for which the demand is still very limited. 

The German metbod of financing industrial undertakings offers 
many advantages, but it is not without disadvantages; and the 
recent experience of the Schuckert shareholders will no doubt render 
the technical directors of German firms more eautious in future, and 
less inclined for reckless speculation in the carbide industry. 


THE DESTRUCTIVE AND LETHAL EFFECTS 
OF HIGH-PRESSURE” CURRENTS. f 


By Dr. MARGARET A. CLEAVES. 


(Continued from page 910.) 


In the electrocution of criminals, high pressure currents varying 
from 1,300 to 2,000 volts, periodicity about 130, are commonly used. 
and an alternating current of 1,700 volts has traversed the tissues of 
the body (electrocution, Jaylor, 1893) without arresting the respira- 
tion even with an application of 50 seconds’ duration, and second 
and third applications of the current were necessary in order to 
kill the condemned criminal. (This statement must not be construed 
as an implication that high pressure currents do not kill, as used in 
electrocution at the present time, but is an illustration of the fact 
that a high pressure current is not necessarily fatal. Other factors 


* In every instance in which authorities quoted have used the 
word “tension ” in relation to an electric current, the writer has 
E "pressure," in order that the terminology may be 
exact. 

1 Handbook of theiMedical Sciences. ( U. &. A.) 
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influence the result, as will be pointed out later on.) The case of 
Jaylor also illustrates the fact—brought out by the experiments of 
Prévost and Battelli—that when the pressure is high, even when 
the heart lies on the line which unites the two contacts —i. e., within 
the conducting path—this organ may not be affected, and that the 
nervous centres, continuing to be fed, are able to resist the aclion of 
the current; nor was the current traversing the tissues sufficient, in 
this case, to produce inhibition of the nerve centres, with definite 
arrest of the respiration. For the accomplishment of that result it 
was necessary to make a second and even athird application. 

In the case of McElwaine (second electrocution), in which the 
points of contact were the head and arms—the hands and forearms 
being immersed in jars of saline solution—the effects were even less 
pronounced, and a second application, with the contacts applied to 
the head and calf of the leg, was found necessary in order to kill 
bim. As in the case of Jaylor, the respiration was not affected by 
the first application. On the other hand, an alternating current of 
very much lower pressure—as low as 95 or 96 volts—has proved 
fatal in man; while several fatalities (four in number) occurred in 
a German mill,* within a short space of time from an alternating 
current of 115 volts pressure. 

In the death resulting from contact with an alternating current 
of from 95 to 96 volts, all the conditions of the conducting circuit 
were good (see No. 9 of the tabulated references to accidents from 
industrial currents). The subject, a workman in a potash and 
alcohol plant, was instantly killed by an alternating current of from 
95 to 96 volts. He stood on an iron tank covered with soda lve— 
an excellent conductor—and his boots were wrapped with rags of 
twiled linen. f Here was the best of contact, for the saturation of 
the linen rags implied of necessity a similar condition of the leather 
of his boots, and no doubt the conductivity was increased by the pre- 
sence of nails in his boots, as is common in working men, although 
it is not so stated. The contact lasted for from 4 to 5 minutes, and 
the man was a drunkard. In this case, while the pressure was low, 
the resistance, by reason of position, superficies, and nature of the 
contacts, was reduced to a minimum, and the current strength (or 
number of amperes) must necessarily have been high. In addition, 
the heart was in the conducting path, the duration of contact was 
prolonged, and the man was a drunkard. In this instance, then, 
everything favoured a large electric energy, i. e., a pressure, while 
low, fully effective because of low resistance, and resulting in large 
amperage; while long contact and diminished vital resistance, by 
reason of intemperate habits, contributed to the fatal result. 

While there does not seem to be any direct connection between 
the lethal effect and the number of joules, there must be some 
remote effect, for the greater the energy, the greater the chance of 
death. The conditions in the above instance favoured the maximum 
rate of expending energy, the destructive power of which must have 
been increased, however, by the prolonged contact (300 seconds). 
The experiments of Prévost and Battelli show that the fatal effects 
are due to the energy, and that the energy required for killing a 
given animal increases in proportion to its weight. In a 1 lb. 
guinea pig, 400 joules were necessary to arrest respiration; while in 
one weighing 10 ozs., but 250 joules were necessary.! 

From experiments upon animals, accidents from industrial cur- 
rents, and the electrocution of criminals, it is evident tbat the 
lethal effect is due to a sudden discharge. If the same amount of 
energy in joules was passed through the body slowly, the effects 
might be quite different. For example, 400 joules, the lethal dose 
fora 1 lb. guinea-pig, might mean a pressure of 20 volts, a current 
strength of 20 amperes continued for one second of time, t.e., 20 * 
20 x 1 volt- ampere seconds = 400 joules; or 20 x 0'1 x 200 volt- 
ampere seconds = 400 joules. The result would be very different 
in each instance. In the tirst, a sudden discharge of great power ; 
in the second a gradual expenditure of energy, lasting for 200 
seconds, and accomplishing the same amount of electric work, but 
not violent nor disruptive in its action, as in the former instance. 

This detailed case, as well as experimental work and the electro- 
cutions instanced, show that the pressure necessary under one set of 
conditions is not required under another, and that alethal dose does 
not of necessity require a current of high pressure. Prévost and 
Battelli found that under good electrical conditions, a dog - contacts 
head and hind limbs—could be killed with a current of 10 volta 
pressure; while 80 volts were necessary, under the same conditions, 
when the contacts were made to the head and fore-legs. In the 
former instance, the heart lay in the conducting path, while in the 
latter it did not, and was not only reached indirectly —requiring 
more power—but. by reason of increased resistance, a greater 
pressure was required to secure the current necessary to the produc- 
tion of a lethal effect. 

This experiment illustrates the influence of the position of the 
contacts, a8 does also the case of McElwaine (second electrocution), 
in whom the head and hands formed the points of contact. In this 
instance the contacts were good— i.e, saline solution — and there 
was à large superficies; but, by reason of their position, they were 
objectionable for the purpose contemplated, in that the heart was 
not placed in the conducting path, and consequeatly death did not 
result until their position was changed. 

It is clearly shown, tberefore, by an analysis of the work of 
different experimenters as wellas of the accidents from industrial 
currents, that lethal effects follow contact with pressures of widely 
varying E. M. F. 

An accidental contact with a high-pressure line or terminal or 
with any pressure for that matter rarely involves the same set of 
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conditions, and often the conditions existing are such as to render 
it ineffective as a high-pressure current. Favourable conditions are 
obtained only (1) in experimental work, and (2) in electrocutions. 
It is not then a matter of pressure alone, for death results from 
currents of low pressure as well as from those of high pressure, and 
the latter are oftentimes ineffective, while a fatal result may follow 
contact with a low-pressure current. 

Cases 3 and 10 (sce tabulated references) illustrate the inefficacy 
of a high-pressure current with poor contacts; while No. 9 is a 
striking example of the efficacy of a low-pressure current with the 
best posifion as well as nature of the contacts; and it is not only a 
question of diminished electrical resistance, but of vital resistance 
(see Case 9) as well. 

There can be no donbt that vital resistance must be counted as 
one of the conditions governing the action of a lethal dose. Kratter, 
in his experiments, found that a short exposure to an alternating 
current of 1,500 volts did not always prove fatal to rabbits and 
guinea-pigs, while others succumbed. With all the conditions of 
the conducting circuit absolutely the same, and with auimals of the 
same species, age, and weight, this would indicate to the writer a 
difference in vital resistance—a factor which cannot be lost sight 
of in the administration of a lethal dose of electricity any more 
than in its therapeutic administration. 

Cunningham, in his experimenta, established the fact that any- 
thing acting to depress the vital forces increases susceptibility to 
the current. For example, after the cervical cord in an aniestbetised 
dog had been exposed and divided, it was found that a very brief 
passage of a current of 0°25 ampere caused the heart to stop immedi- 
ately, although previously one of 0°65 ampere bad been readily 
withstood. Whatever serves to depress the general condition 
increases the susceptibility even to weak currents. 

From the action of a low-pressure current, when the effect is upon 
the heart (ie, causes fibrillar contraction), it is seen that such 
animal species as rats, frogs and turtles recover spontaneously, 
whereas in the higher order of mammals, as well as man, death is 
absolute; but that from currents of a higher pressure death results 
in the former with a lower pressure and shorter contact than in the 
latter. This is when currents of high pressure act by reason of 
position and nature of contact as such. 

The spontaneous recovery of such animals as rats, frogs and turtles 
depends upon the phenomena connected with the heart. The action 
of a low-pressure current is more severe and more lasting as the 
animal kingdom is ascended. The cold-blooded animals recover 
from the action of the current on the heart, while the warmer- 
blooded animals saccumb. The heart is paralized in ventricular 
tremulations in all animals, and the phenomenon produced varics in 
intensity according to the genus of the animal. Prévost and Dattelli 
used four genera of warm-blooded animals :— 

l. Dogs, in which the characteristic action in the heart (ventri- 
cular tremulations) is well defined. 

2. Guinea pigs—adults—in which the tremulations were most 
often, but not always well defined. 

3. Rabbits, in which the tremulations are oftenest transitory, but 
in some cases well detined. 

4. Hats, in which the tremulations last only during the electrisa- 
tion of the heart. When this ceases the tremulations disappear and 
the ventricles resume their beat.* 

These observations are in accord with the well-known physio- 
logical fact that while the hearts of the higher mammals very 
rarely recover spontaneously from a condition of tibrillar con- 
traction, the hearts of those lower in the animal kingdom and 
of cold-blooded animals do; that in them a lethal effect must be 
produced by asphyxia, and necessitates the use of a current of 
higher pressure. 

Results of Experimental Work, Physiological.—Tbere is a wonderful 
similarity of result in retrospect of the work of different physiologists 
made within the past 11 years to determine the mechanism of death, 
although the earlier investigators did not carry their experiments to 
the definite conclusions of the later ones, and in some instances 
failed to appreciate and interpret correctly the phenomena observed. 
By far the most important experiments, aud the only ones to which 
reference will be made—others having a purely historical interest 
are those of (1) D'Arsonval, 1887; (2) Edward Tatum, Pbysiological 
Laboratory of the University of. Pennsylvania, 1890; (3) Houston 
and Kennelly, Private Laboratory, Puiladelplua, Pa., 1594 (under- 
taken not to determine the mechanism of death, but whether death 
did occur as the result of pressures similar to those used in electro- 
cutions in which conticts were good, in order to refute the idea that 
in electrocution the current did not kill, and that the autopsy did); 
(4) Bokenham and Jones, Laboratory of the Royal College of 
Physicians and Surgeons, London, 1895; (5) A. M. Bleile, 


Physiological Laboratory, Ohio State University, 1895; (6) 


Kratter, 1895; (7) Oliver and Bolam, 1897; (8) Prévost and 
Battelli, Physiological Laboratory, University of Geneva, Switzer- 
land, 1899; (9) R. H. Cunningham, Physiological Laboratory, 
Columbia University, 1899. 

As a result of the experiments upon anima!s, of a study of acci- 
dents from industrial currents and from atmospheric electricity, and 
also of electrocutions, the generalisation is obvious that death due 
to an expenditure of electrical energy within the tissues occurs in 
two ways:—(1) By mechanical lesions of vital structures, or (2) by 
arrest of organic functions essential to life— /.e., by arrest of 
respiration, heart’s action, or nutritive exchange. ) 

Death occurs, as a rule, in the first way, from lightning stroke, 
and there is an actual mechanical disintegration of vital structures. 
This is, however, not always the case. The deaths from lightning 
in this country are happily very few, being estimated at only about 
one per million of the population per annum. Oftentimes no trace 
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of injury can be seen upon the subject of the accident, but in other 
cases various marks are found upon the body, or the clothing will 
be torn or scorched ; and it not infrequently happens that the boots 
are torn off the feet, and nails driven out of the soles of the boots. 
The following case illustrates, in a striking manner, the disruptive 
action of this tremendous energy. 

The accident occurred in Guildford, England, August 25th, 1897, 
and the inquest revealed that the man was found, one-half hour 
after a single flash of lightning and a clap of thunder, lying on bis 
face. Around him, within a radius of several yards, were his 
clothes and boots, which had been torn and scattered about in an 
extraordinary manner. The lightning appeared to have struck him 
on the right side of the hend, tearing his cap to pieces and burning 
his hair off. It then passed inside his collar, down the front of bis 
body and both legs into his boots, which were torn to pieces, and 
then it passed into the ground, making a hole about 18 in. in cir- 


' eumference and 3 in. deep. His collar was torn to pieces, the front 


of his shirt was rent into ribbons, the jacket and undervest were 
literally torn to shreds, and the knickerbockers he was wearing were 
stripped from him and scattered on the ground. His stoc. ings and 
gaiters were similarly torn to pieces, and on the boots the lightning 
had a remarkable effect. They were burst open, some of the brass 
eyelet holes were torn out, nails were forced out, and the soles were 
torn out. 'The skin had been torn off the chest, and the right leg 
was torn and blackened ; blood was issuing from the mouth and 
right ear.* l 

In viewof the fact that the current strength of a particular stroke of 
lightning, from the data presented, has been estimated at at least 
hundreds, if not thousands, of amperes, it is not difficult to account 
for the phenomena described. t 

There is no doubt that a lightning stroke acts sometimes as a high 
pressure current—i.e., it causes an inhibition of the respiratory centre 
and syncope, and it is in such cases that recovery follows either 
spontaneously or from artificial respiration. That death occurs 
sometimes in the first way from industrial currents is unquestionable, 


and the post-mortem findings in some of the electrocutions point to 


an actual mechanical disintegration of the vascular structures; at 
least, such seems to have been the case in the twenty-fourth electro- 
cution (Hampton), witnessed and reported by Drs. A. E. Kennelly and 
Augustin Goelet.t In this case, upon post-mortem examination, it 
was observed that the blood was driven from the peripheral vessels 
into the organs and tissues of the chest and head, and there was 
actual rupture of the over-distended vessels. Examination of the 
brain demonstrated the presence of a quantity of dark blood, 
due to rupture of the blood-vessels. It was estimated that at 
least two quarts escaped from the scalp and cranium in removing 
the brain. Upon thé removal of the dura mater, the vessels on 
the surface were seen to be distended, while in many places there 
were evidences of rupture. The same condition existed in the 
interior of the brain, and coagulated blood was found at the base of 
this organ. 

As to the actual mecbanism of death occurring in the second 
way, for a long time there was no uniformity of opinion among 
physiologists. Happily, more solid ground scems now to have been 
reached. 

(To be continued.) 


MUNICIPAL COMPETITION. 


THE time has arrived when the electrical trades must take 
prompt and energetic action, if they are to save their 
business from the ruinous competition threatened by the 
municipalities. The preliminary notices of the Bills 
intended to be promoted in the next session of Parliament 
bristle with attacks on the trading community connected 
with the electric industry. 

The London County Council lead the way with Bills, in 
the first place to enable the Metropolitan Boroughs to absorb 
all the existing undertakings established by private enterprise 
within the area of the County of London ; and in the second 
place, to empower these authorities to expend money upon the 
Wiring and fitting and supplying with wires, fittings and 
apparatus, the premises of any of their consumers, or pro- 
spective consumers, of electric energy, and to enter into and 
to carry into effect, agreements and arrangements with 
respect thereto, and to make such charges therefor, whether 
directly or otherwise, as they may think fit, and to borrow 
money for the purpose. 

Hitherto some protection has been enjoyed by the trades, 
through the practice of the Local Government Board of 
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refusing assent to loans for free wiring, but this course can 
no longer be relied upon, and if the projected Bills are passed, 
no such action could stand in the way. 

Leading towns in the provinces are asking for extensive 
trading powers, and it must not be forgotten that a power- 
ful society exists for promoting their interests in Parliament. 
The Association of Municipal Corporations must be met by a 
strong combination of the electrical trades, with a branch in 
every town where their interests are threatened, to counteract 
the efforts of the organisation supporting municipal trading. 

Such an Association would exercise an important influence 
upon the local councils, as well as in opposing pernicious 
schemes in Parliament. 

It was hoped that the Special Committce of the Institution 
of Electrical Engineers would have come to the rescue of the 
trade, but apparently they take no action, and so far as 
münicipal trading is concerned, opinions and interests within 
the Institution are too much divided for that body to effectively 
lead in the matter. 

The London Electrical Contractors' Association's meeting 
last week was full of interest. Mr. Gillard pointed out at 
the meeting the case of a Borough Council under-quoting 
to such an extent that a large firm of ratepayers had to 
abandon their contracting business ; and he drew no fanciful 
picture of the effect upon the legitimate trader of such com- 
petition by a local authority, using public money to deprive 
their own ratepayers of their livelihood. 

Drastic measures are necessary to put a stop to the mad 
career of the Socialist party in the municipalities, and the 
limitation of the authorities to the legitimate business of 
local management. There must be a united attack upon 
the whole principle of municipal trading, and there is no 
reason why the electric industry should be left to fight 
the question alone, for many other trades may be engulfed 
in the same system. 

Among the notices for next session, the Wigan Corpora- 
tion ask for powers “ to prepare, sell, and supply humaniscd 
milk and other food for infants," by no means a dispensa- 
tion of the milk of human kindness to the ordinary pur- 
veyors. 

In the various Bills of municipalities power is sought, 
for the manufacture and supply of motors, engines, 
wires, fuses, fittings, switches, lamps, dynamos, and other 
apparatus incidental to the supply or consumption of elec- 
tricity, and for the construction, laying down, inspecting, 
and testing of meters; and in the instance of Birkenhead, 
the Corporation apply for power, not only to manufacture 
and supply meters, but / prescribe their form and nalure. 

Without careful examination, many of these applications 
for powers to construct and sell electrical fittings and appa- 
ratus might be easily overlooked, as they are imported into 
Tramway, Water, Gas, and General Powers Bills, requiring 
vigilance on the part of any union of the trades formed for 
their protection against the competition of municipalities. 

Some such association as the London Electrical Con- 
tractors’ Association, or a combination of the Chambers of 
Commerce might well take the initiative of calling the trades 
together to consider the position as one of urgency, and to 
form an executive committee for opposing the Bills. 

Petitions against the Bills should be promoted by the 
traders affected in all the towns where the authorities are 
seeking powers detrimental to the local traders. Eminent 
Parliamentary counsel should be engaged to represent the 
petitioners, and efforts made to oppose the second reading 
of the Bills and their passing through committee without 
the elimination of the objectionable clauses. 

Many of the Bills contain financial proposals which require 
careful examination, such as powers for the issue of promis- 
sory notes and bills for borrowed money, and the postponement 
of payments to any sinking fund formed for the discharge of 
moneys borrowed or raised in relation to electricity under- 
takings. There is no limit to the lengths the Socialists will 
go, unless curbed by Parliament. The opponents of muni- 
c.pal trading must be united on 8 common ground. While 
there are some who are opposed entirely to the system, root 
and branch, others would be content to leave it where it is, 
but to prevent any further extension, and another section 
would even sanction municipal trading providing that no 
profit was made ; but this view will commend itself neither 
to the Socialist nor the trader, for the raison d’étre in the 
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one case is profit in aid of the rates, and in the other it simply 
means the ruin of the trader. 

Fancy the delicate manipulation of a business so that it 
should result in neither profit nor loss! The stipulation 
that Shylock might cut the pound of flesh, provided that no 
drop of blood was shed, was nothing to it. 

We appeal to the whole electrical trade to take up this 
matter seriously, and at once. Our columns are open to 
promote the movement, which we feel to be of supreme 
importance. 

It is emphatically a case of the thin end of the wedge, 
which, if driven home, means ruin. 


MAGNETIC TESTING OF IRON IN BULK. 


SOME years ago we recalled the suggestion of a learned pro- 
fessor that the magnetic quality of iron in bulk might be 
ascertained by placing a couple of coils on the surface, using 
one as a magnetising and the other as a search coil. It was 
shown at the time that this wonld not give any useful 
results, as the magnetic path would be partly air and partly 
iron. Dr. C. V. Drysdale has done what so many have failed to 
achieve, he realised a notion of how a thing might be done 
and immediately proceeded to put it into practice. The sim- 
plicity of the device he described last week to the Institution 
of Electrical Engineers will do much to create a desire for 
numerical results regarding all castings and forgings whose 
magnetic qualities are of importance, but which are seldom 
tested owing to the mystery which has heretofore surrounded 
the laboratory methods of obtaining the B-H curve, or even 
of taking single values to find the permeability at a known 
induction value. 

The apparatus is simplicity itself, consisting essentially 
of a small bobbin or spool with two coils wound thereon— 
one to serve as the magnetising coil and the other as a search 
coil. An annular hole is drilled into the mass to be tested, 
and this spool is slipped into the space so formed. The 
induction i8 obtained from a knowledge of the magnetising 
current, and the induced throw on reversing gives the 
induction in the pin or test piece in the centre of the coil. 
All other particulars are obtained and furnished by the 
maker of the apparatus, which in itself contains the requisite 
galvanometers, reversing key, and variable resistances. 

This instrument was received with a chorus of praise, 
criticism being directed only at the accuracy attainable with 
it. Mr. Evershed compared it with the testing of a piece 
of cheese, but hinted that the joints between the spool handle 
and the sides of the drilled hole, and the air-gap between the 
pin and the coils, would cause the results to be less than 
perfectly accurate. This, he thought, was shown by the 
shape of, and values in, the curves which Dr. Drysdale had 
obtained. Thus the values given were extremely low for the 
forces employed; but anything that “shunted " the secohm- 
meter, “a useful instrument for puzzling studente," should 
find favour. The secohm-meter is not such a terrible instru- 
ment as its misleading name would induce people to believe ; 
but this by the way. When taking cyclic curves the method 
must be one which got rid of the time change, or the ordinary 
step-by-step up the curve would give too low results, as each 
step was started too high up on the curve. Mr. Glazebrook 
also thought the effect of joints had not been got over, and 
that very small differences in these produced great effects. He 
also referred to the air-gap round the pin, but even admitting 
something in this, he knew that such an instrument was 
wanted, and congratulated the author upon arranging to get 
the search coil into a mass of metal; however, he did not 
think that é of an inch into the interior would really give 
the information that was desired. 

Mr. Esson thought the value of the apparatus lay in the 
aid it gave towards comparing one casting with another, 
although he could foresee that some practical difficulties 
might be found in drilling the hole. The testing of castings 
in bulk was an idea that must be given up, as there was ro 
guarantee that a sample would truly represent the bulk, but 
there was more likelihood that a casting as a whole would 
come up to the part tested in Dr. Drysdale’s apparatus 
than if a separate test piece had to be cut out. 

Mr. Mordey reminded the meeting that in May, 1898, he 


had asked Prof. Ewing to give the profession an instrument 
that would enable tests to be made on large blocks of iron. 
“ We want an instrument to test iron before we do any 
tooling on it” (Jour. Inst. Elec, Eng., Vol. xxvii., p. 537). 
This instrument, destroyed the last line of defence of the 
electrical designer. "The tooling of the pin might possibly 
alter the physical state of the iron tested and create mis- 
leading results, Care would have to be taken to see that 
the size of the drill remained unaltered. Dr. Walmsley 
mentioned that the split cone on the handle portion of the 
search coil was designed to get a. good grip on the test pin. 
Mr. S. F. Walker urged the importance of ascertaining 
that the E.M.F. of the testing battery was constant if the 
magnetising current was not actually measured, while Mr. 
Joyce believed the curves at least showed the effect of the 
air-gap to be constant and of a permanent nature, so that it 
could be allowed for. Prof. Perry desired to know why the 
pin should not be removed and tested by the yoke and bar 
method. 

Dr. Drysdale replied that there were differences at low 
induction densities, but if there was an air-gap it was a 
remarkably constant one. The drilling of the hole was the 
critical matter, but this was a smaller concern than tooling 
a casting which might have to be rejected finally. 
There was, he thought, little doubt that the instrument 
could be made to give some indications as to quality in 
six or seven cases out of eight, and with this opinion most of 
those present seemed to agree. 


SPECIAL STEEL. 


Dyna the past year there have come into scme consider- 
able prominence special methods of treating and alloying tool 
steel, for which great things have been claimed. One of these 
is known as the Taylor-White process of the Bethlehem 
steel works, but substantially, we believe, all these special 
stecls are alike in their composition and in their treatment, 
They are air hardened. Hitherto the air hardening stcels 
were never to be heated above a cherry red. Mr. Day, in a 
paper read before the Franklin Institute, gives this cherry 
red temperature as 1,550? to 1,000? F. The composition of 
such steel would include 1 per cent. of chromium and 1 per 
cent. of some other member of the same group, tungsten 
being found to give the best results. But even better results 
were found with 1 per cent. of chromium and 4 per cent. of 
tungsten, and for hard metals, such astheskin of cast-iron, 3 per 
cent. of chromium and 6 of tungsten or even more, Carbon 
from 85 to 200 points seemed to be equally good, the 
variation apparently mattering little. "These new special 
steels are hardened by heating up to 2,000? F., and rapidly 
cooling off in melted lead, then slowly in air or in 
lime. The temperature must never rise. The surface is 
deteriorated to a depth of % in. This should be ground 
off. The Taylor-White steel is by no means alone in the 
market. More than one firm in Sheffield has successfully 
produced these speciul steels, and we have tried them up to 
speeds of as high as 200 ft. per minute on cast-iron. 
Not until this cutting velocity was reached did the tool 
fail by melting. Speeds of 100 ft, on cast-iron can 
regularly be run with a cut of 3 in. and a feed of 
ys in., and on mild steel great shavings are cut which turn 
blue at once with heat. There now seems no doubt that 
these special alloys have every prospect of establishing 
themselves. They will quite modify the construction 
of machine tools, rendering it necessary to increase the 
power of the driving belts by increased speed of the 
countershaft or otherwise, and to strengthen machines 
generally. Reductions of time on jobs may be effected 
to the extent of 75 per cent. These new steels, in 
fact, bid fair greatly to reduce the cost of machine 
work, and we think that English engineers should be pre- 
pared to adopt them, as they must result in very considerably 
"hop cconomies, It is also likely that they will bring abont 
more rapidly what was already coming slowly to the fore, 
namely, the finishing of surfaces by means of the grinding 
machine. Hitherto, grinding has been looked upon as 
belonging properly to particularly accurate work, such 88 
the hardened spindles of a lathe or a drilling machine, or 
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the bearings of a high speed engine. It is possible that 
when by means of special steels, mild steel can be turned at 
a speed of even 150 ft. per minute, as we have seen it done in 
the Liocwe shops in Berlin, the lathe will become little else 
than a heavy cutting roughing-out tool of no very special 
accuracy, and work will be finished on heavy grinding 
machines to an accuracy impossible with the lathe. Old but 
powerful lathes, useless as to accuracy of finished work, 
might, in many cases, be retained if they would stand up to 
the heavy rough cuts demanded for the new steels, and the 
money set, aside for their renewal could perhaps better be 
spent on powerful grinding machines to follow the roughing 
lathe. These special steels are quite soft and can easily be 
filed. Yet they stand up to steel and hard cast-iron and 
retain their cutting edges in a most extraordinary manner, 
and we venture to say that those who first grapple with their 
use will be in a very strong position to compete in manu- 


facturing. 


CURRENT SPECIFICATIONS. 
LXXXIIL—PONTYPHIDD ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.— Under various sections, supply und erection 
of electric lighting plant: Section B.- Steam dynamo and balancer. 
Section C.—Switchboard. Section G.—Arc lamps. 

System Proposed.—Low pressure direct current, 500 volts. Lighting 
network to be three-wire, with 250 volts between middle wire and 
outer; for traction work ordinary 500-volt circuit, and for street 
arc lighting open type arcs if selected to be run five in series across 
250-volt mains, or enclosed lamps if preferred five in series across 
500-volt mains. 

Number of Steam Dynamos.—Three; two of 300 kw. output, and 
one of 150 Kw. output. 

Permissible Speed.—200 revolutions per minute for the 300-K W. 
sets, and 300 revolutions per minute for the 250-K w. set. 

T'ype.—To be of compound or triple-expansion vertical slow-speed 
type, all motions being enclosed in dust-proof chambers. 

Ovcrfoad.—To be suitable for use on traction load with its fluc- 
tuating requirements if necessary, and to be capable of working 
continuously at 15 per cent. overload, or short periods at 25 per 
cent. overload. 

Conditions of Working.—Steam pressure approximately 195 Ibs. 
per sq. in., steam superheated 150? F. Engines to work either con- 
densing with 24 in. vacuum or exhausting to atmosphere. 

Lange of Governing.—To be capable of band adjustment whilst 
running to extent of 5 per cent. The momentary variation when 
whole load is thrown off is not to exceed 5 per cent., or the 
permanent variation 3 per cent. 

Emergency Governor.—'[o be fitted independently of above. 

Dynamo Oufputs.— Large sets, 300 Kw. as normal load at 500 
volts; small set, 150 xw. under similar conditions. To be 
compound wound, with means of adjustment at constant speed 
between 450 volts and 500 volts. To be capable of giving 25 per 
cent. for short periods, or 50 per cent. momentarily above normal 
loads without iujury. 

Temperature Icise. Not to exceed 70’ F. above surrounding atmo- 
sphere, measured by means of thermometers after 6 hours’ full load 
run, or after 18 hours’ run at varying load. After one hour's run at 
50 per cent. overload the temperature must not exceed 100° F. above 
atmosphere. l 

Guaranteed Steam Consumptions.—To be stated by tenderers under 
varying loads and conditions of working. 

Motor Balancer.—To consist of five machines directly coupled 
together. The ceutre one to be a motor wound for 500 volts, of 
120-Ew. input, cach of the others being 30-Kw. dynamos wound for 
250 volts. Either pair of dynamos to be suitable for connecting to 
network if required. 

Specified Overloud.—Any of the dynamos to be able to develop 
“5 per cent. overload without injury continuously. Speed of com- 
bination not to exceed 1,000 revolutions per minute. 

_ Switchboard.—To be arranged for lighting, traction aud street 
lighting load, and to consist of 17 panels of polished marble, 
having mounted upon them the specified instruments and switch 
gear, 

Tupe of Ammeters and Voltmeters.—To be of Weston, White, 
TEASE approved pattern, fitted where specified with illuminated 

lals, 

Arc Langs. To be 40 in all, to be mouuted on carriers provided 
under this contract to existing tramway poles. 

l'ype of Lamp. To be either single carbon open type lamps, burning 
16 hours without recarboning, or enclosed type arranged to burn 
Without attention for 75 hours. The open type lamps, if selected, 
to burn five in series across 250-volt circuit, or the enclosed type 
lamps, if decided on, five in series across 500-volt mains. 

Specified Date of Completion.—Steam dynamos and switchboard 
within eight months of date of order, arc lamps within niue months 
from same date. 


Penalty for Late Completion.—b per cent. of contract price per 
week. 
Terms of Payment.—80 per cent. on monthly certificates of 
engineer of value of work executed and plant delivered on site, 
10 per cent. within one month of plant being put into effective 
usage, 10 per cent. six months later. 

Period of Maintenance.—12 months from date of completion. 


Stipulations as to Removal of Foreman.—Satisfactory. 
Stipulations as to Wages to be Paid to Workmen.—Acceptable. 


Suretics.—Contractor must find two to be joincd in a bond up to 


25 per cent. of contract price. 
Arbitration Proposals. May be accepted. 
Date for Receipt of Tenders. December 14th, 1901. 


This specification has been prepared by Mr. R. P. Wilson, the 
consulting engineer to the Urban District Council. 

The technical requiremcots are in some respects interesting. The 
speed of the steam dynamos is specified not to exceed 200 revolu- 
tions per minute for the large sets, and 300 revolutions per minute 
for the small sets. These figures are hardly compatible with the 
term “slow speed” used in describing the engines. A curious 
stipulation in this connection is that for comparative purposes, onc 
of the offers should be for dynamos running at 100 revolutions per 
minute for either output. This seems to us a perfectly unnecessary 
hardship for the tenderer; if he chooses speeds near the limits per- 
mitted by the specification, it is practically certain that the design 
will so materially differ from what the tenderer would offer for a 
100-revolution machine (more than twice the size in one case), that 
the so-called comparison is practically worthless, while the cost to 
tenderer of preparing his offer is needlessly increased. "T 

The tests seem to be unnecessarily elaborate, and in our opinion 
there are several items which might have been omitted or modified 
without interfering with the working efficiency of the system. For 
instance, the five-machine motor balancer, with the motor large 
cnough to drive all four dynamos at the same time at 25 per cent. 
overload, necessitates a larger motor than usual experience deems to 
be necessary. 

The general conditions are, on the whole, satisfactory; we note 
that the wages to be paid to workpeople are to be those in vogue in 
the district of Aston Manor; we presume this is a misprint for 
Ponty pridd. 

The penalty clause, with its sive per cent. per week penalty, needs 
modifying, unless the purchasers are prepared for a reasonable 
period to grant a corresponding bonus for early completion, and this, 
we fear, is very unlikely. 

Tenderers for the cable section must be careful to ask for a modi- 
fication of the fen years free maintenance specified. 

The arbitration clause is satisfactory and may be accepted without 
comment, being based on the agreement arrived at between the 
Municipal Electrical Association and the Electrical Plant 


Manufacturers’ Association. 


CONTRACTS WITH CONSUMERS. 


As time goes on and competition between rival supply companies 
becomes more and more severe, it becomes necessary to define, with 
the greatest possible accuracy, the legal relationship of company 
and consumer. Anxiety to increase the number of consumers 
naturally tempts a company to offer terms which are much easier 
than those which they are entitled to offer by provisional order or 
special Act. Free wiring," for instance, is constantly held out to 
the consumer as an inducement; but in order to make a free wiring 
contract profitable to the company, it is necessary for terms to be 
inserted in the contract which bind the consumer to take supply for 
a certain period, to pay a minimum charge, or to bind himself not 
to take current from any other source. Again, what is termed 
" municipal blackmail" sometimes influences very materially the 
relationship between a private supply company and a local authority 
as consumers of electricity for street lighting. Knowing that they 
are in a position to place obstacles in the way of a provisional order 
being granted to a private company, the local authority are able to 
dictate the terms upon which energy is to be supplied for public 
lighting. This obligation is sometimes imposcd on the supply com- 
pany by statutory contract, or by a clause in some agreement. 

Certain recent cases throw much light upon the interpretation 
of these agrecments with consumers. Tliey serve to show that so 
long as the supply company keeps within the four corners of the 
statute under which they are entitled to supply electricity, their 
rights as against consumers wil] be strictly enforced by the Courts. 
The case of The Metropolitan Electric Supply Company v. Gender 
(ELECTRICAL Review, May 3rd, 1901; 17 T.L.R. 435), is an 
authority for saying that where a consumer agrees to take the 
whole of the electrical energy required for his premises from a 
particular company, an action will lie at any time during the 
currency of that period for an injunction to restrain him from 
obtaining his supply elsewhere. To usc the words of Mr. Justice 
Buckley: “In such a case a contract is implied not to take energy 
from any one except the plaintiffs. Being a trade coniract for 
supply, and not a contract for personal service, this can be 
enforced by injunction." This case is also of importance in 
that it is an authority for saying that the unfortunate 
accident which sometimes occur to break the continuity of supply 
do not constitute sufficient ground for the consumer giving a notice 
to terminate his contract for supply. 

In the so-called free wiring contracts, to which allusion has 
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already been made, it is obvious that the expense of laying the 
wires must must in some way be met by periodical payments on 
the part of the consumer. In such a case, if the payment depends 
entirely upon the quantity of electricity consumed, and no minimum 
is fixed by the supply company, recoupment of the capital laid out 
in putting in private installations may be long deferred. The case 
of the London Electric Supply Corporation v. Priddis (18 T. L. R., 64; 
ELECTRICAL. Review, November 22nd, 1901, p. 831) illustrates the 
interpretation which the Court will put upon a contract which 18 
drawn up with a view to obviating this difficulty. 

The case turned upon the meaning of a clause in an agreement 
between supply company and consumer. The supply company 
agreed, through the medium of the Free Wiring Company (who 
were parties to the agreement), that they would “in a proper 
manner, and in accordance with the regulations of the fire insurance 
companies, and free of cost to the consumer, furnish and fit up on 
the said premises the necessary wires and fittings for electric 
lighting. At the end of five years the consumer was to have the 
option of purchasing the installation at cost price plus 20 per cent. 
and less 14 per cent. per annum, from the date of the installation 
for depreciation. The contract also contained the following pro- 
visions :—(1) The consumer shall until purchase, as aforesaid, pay 
quarterly to the supply company for the use of the installation gd. 
per B. of T. unit for every unit of electrical energy supplied to the 
said premises, the minimum payment in each year to be 18. for each 
8 cr. lamp or its equivalent installed. 8. If the consumer or 
other occupier for the time being of the said premises shall cease to 
take a supply of electrical energy to the said premises from the 
supply company, or shall neglect or refuse to pay for the use of the 
installation as aforesaid, the supply company may at any time enter 
upon the said premises, and remove, and take away the installation, 
but if they shall do any damage to the premises by such removal, 
they shall make good, or cause to be made good, the same.” 

During one quarter, the defendant made no use of the installation 
in the sense that he took no current during that time. Upon this, 
the company sued him for the minimum charge which the agree- 
ment provided should be paid for the use of the installation. 

The County Court judge construed the word use, to imply actual 
user of the current. The Divisional Court, however, reversed this 
decision. Channell, J., said (18 T.L.R., at p. 65) :—'' The meaning of 
the clause is that the minimum rent does not merely cover the 
actual use, but the right to use the current. The customer has to 
pay for the right to use the current, although he did not in fact use 
it^ The case was then sent back to the County Court Judge for a 
new trial. Upon consideration of Clause 7 of the agreement (above 
set out), it is clear that the company had in view the possibility of 
their installation going out of use. The clause, which has 
all the appearance of having been drawn up with considerable 
art, provides for estimation of the minimum payment on à 
basis which depends not upon the amount of current, but upon 
the number of lamps used by the consumer. Had no such 
clause been inserted iu the contract, the installation might have 
remained on the consumer's premises until doomsday, unless, indeed, 
the supply company had put in force the provisions of Clause 8 of 
the agreement. In entering into a contract with a local 
authority, the supply company should be careful to observe Sec. 
174 of the Public Health Act, 1875, which provides that every 
contract made by an urban authority whereof the value or amount 
excceds £50, ‘‘shall specify some pecuniary penalty to be fixed in 
case the terms of the contract are not duly performed.” In the case 
of the British Insulated Wire Company v. Prescot Urban District 
Council [(1895) 2 Q.B., 463, 538], the plaintiffs and defendants had 
entered into a contract in writing, duly sealed by the defendants, 
whereby the plaintiffs agreed to efficiently light, by means of elec- 
tricity, the streets within the defendants’ district for a period of 
five years for the sum of £350 annually, to be paid quarterly. 
There was an arbitration clause in the agreement, but it contained 
no penalty clausc. The plaintiffs duly supplied the electricity, and 
brought this action for the price. It was decided by the Court 
(Baron Pollock and Wright, J.), that the enactment was obligatory, 
and not directory only ; so that the contract in question could not 

' be enforced against the defendants. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled express! fot this joutnal by W. P. THourson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


93201. Automatic switch for switching off an e'ectric motor used for 
pumping purposes." M. G. Drake and Dnakk & GORHAM, LTD. November 
18th. 

93,300. ‘Improvements In electro-magnetic couplings." O. IMRAY. (J. L. 


Onken, Germany.) November 18th. 


23,304, ‘Improvements in and relating to incandescent electric lamps." F. 
Fax TA. November 18th. 

23,99. “Improvements in or relating to trolley beads for tramways and the 
like." D. B. Foster. November 18th. 


93,812. “Improvements in insulating gloves for use in electrical or chemical 
operations.” G. Hryn-Dia. November 18th. 


23,315. ‘Improvements in clectric glow lamps." A. J. H. GukNEY and A. 8. 
BLUNDELL. November 18:h. 


23,358. Combination shade tilter cord grip and oord shortener ſor electric 
lamps." J. J. WILLIAMS. November 19th, 
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93,876. ‘Improvements in electric fuse boxes." THE BRITISH THOMSON- 


Houston Company, Limirep. (T. V. Aller, United States.) November 19th. 
(Complete.) l 


29,8977. “Improvements in electric fuse boxes.“ THE British THOMSON- 
Houston Compaxy, LimiTED. (R. H. Read, United States.) November 19th. 
(Complete.) 

23,478. ‘Improvements in electric arc lamps." THE British THOMSON- 
Houston Company, LIMITED. (R. Fleming, United States.) November 19th. 
(Complete.) . 

93:9. "Improvements in electric current transformers.“ THE BRITISH 


T Homsox-HousTon Company, LIMITED. (W. S. Moody, United States.) November 
19th. (Comple:e.) 
23,380. ‘Improvements in electric fans." Tar British THomson-Hovston 


51 Lintrep. (J. J. Wood, United States.) November 19th. (Com- 
plete.) 


* 23,993. "Improvements in the equipment of electrically-propelled cars." 
Siemens Bros. & Co., LixITED. (F. Lydall, Germany. November 19th. 
93,399. “Luprovements in the equipment of electrically-propelled cars.” 
SIEMENS Bros. & Co., Lisitep. (F. Lydall, Germany.) November 19th. 
23,400. “Improvements in the equipment of electrically-propelled cars.” 
Siemens Bros. & Co., Limite. (F. Lydall, Germany.) November 19th. 
93101. “ An improvement in controllers for electrically-propelled cars." 
SIEMENS Bros. & Co., Limirep. (F. Lydall, Germany.) November 19th. 


93,413. “Improvements in or relating to dynamo-electric machines.” 
A. J. BovLT. (C. NI. J. (styled Claudius) Limb, France.) November 19th. 
23,423. “Improvements in and relating to means for supporting and 
insulating the trolley wires of electric tramways on the overhead trolley wire 
system.“ W. C. ULLMAN and A. E. Barger. November 19th. 


23,129. Improved system of electrical pro ulsion for railway and other 
cars.” W. P. THOMPSON., (G. J. Scott, W. S, Janney, and F. Le Bar, United 
States.) November 19th. (Complete.) 


23.443. Improvement connected with incandescent lampholders. E. 
ScuuLz. November 19th. 


28.444. ‘Improvements in electrio lighting, and in apparatus connect d 
therewith.” C. H. Woopwanb. November 19th. 
23.446. “Improvements in automatic electric circuit breakers.” H. J 


lannan. (lhe General Incandescent Arc Light Company, United States.) 
November Mth. 


283,456. Improvements in and relating to electrical resistances.” H. A 
Mavon and Mavok & (ouLs Ox, Limirep, November 19th. 


29,485. “Improvements in and relating to the working of electric or other 
tramway or railway points." W. J. STEWART. November 20th. 

98,536. "Improvements in apparatus for treating patients with electrical 
lighting and heating rays.” H. J. DowsiNG. November 20th. 


93,542, ‘Improvements in or connected with electric arc lamps.” J. L. 
Davies. November 20th. (Complete.) 


23,550. An improved road contact stud for use in connection with closed 


conduit systems of electric traction." W. GRIFFITHS and B. H. BEDELL. 
November 20tb. 


23,581. "An improved clip for coupling severed wires in overhead wire 
Eystems of electric traction; applicable also as a coupling for use in connection 
with fittings appertaining to such systems; and as a section insulator.” H. 
BnrcENELL, E. M. Munro, and H. I. ROGERS, November 21st. 

23,600. "Improvements in shunts for eleotrical measuring instruments." 
A, EcksrEIN and F. PANTER. November 21st. 

28,622. “An automatic device for cutting off the electric current from 


suspended or overhead conductors, in case of breakage or falling." H.E. 
Hunt. November 21st. 


98,087. '' Improvements in electro-magnetic couplings." O. Imray. (J. H. L. 
Onken, Germany.) November 21st. 

29,6559. “Improvements in hoisters for suspended electric lamps." O. 
GRAETZER. November 21st. 

23,668. Improvements in street feeder boxes or disconnecting pillar boxes 


forelectrie traction, electric lighting, or electric power purposes." J. A. 
FLETCHER and S. FLETCHER. November 21st. 


28,690. ** Improvements in electrical switches.” A. E. Kixc, November 22nd. 


28,703. Improvements in and relating to pre-payment meters for the supply 
of electricity.” J. FiNLAYsow. November 22nd. 


28,708. Improvements in inter- communication telephones." 
SWANGER-Byxco and F. G. BELL. November 22nd. 

28,723. Improvements in galvometers.“ THE Barrısu ThoxsoN-HorsToN 
Company, LIMITED, snd F. HoLpEX. November 22nd. 


28,788. “ Improvements in magnetiseable bodies for use in telegraphones.” 
P. O. PEDERSEN. November 22nd. 


98,755. "Improvements in microphones.” R. LUckE. 
Complete.) 


23,756. An improvement in mechanical converters of electric current.” 
L.JosEPH. November 28nd. (Complete.) i 


93.768. '*A detachable overhead covering for electric cars.” A. Woops and 
W. H. Brown. November 23rd. 


23,773. ‘Improvements in drums for holding electric cables.“ H. SUTCLIFFE 
November 23rd. 


23,804. “Improvements in electric motor systems.“ THE BRITISH THOMSUN: 
Houston COMPANY, LIMITED. (G. O. Baker, United States.) November 2àrd. 
(Complete.) ; 

23,805. Improvements in electric circuit breakers.” THE BRITISH THOMAON: 
Hovsrox Company, LiMirED. (C. C. Badeau, United States.) November 28rd. 
(Complete.) 

28,806. "Improvements in systems of electric motor control.” THE BRITISH 
Titomson-Houston COMPANY, LIMITED. (W. B. Potter, United States.) Novem: 
ber 23rd. (Complete.) 

23,818. ‘Improvements in dynamometers or dynamometrio transmission 
gear for revolving shafts," H. MoLLER. November Ard. 

29,838. “Improvements in or connected with telephone systems.” I. H. 
Parsons and T. Storek. November 23rd. 


23,845. “Improvements in and relating to dynamo-electric machinery.” 
H. A. MAvok and Mavor & CouLsox, LTD. November 23rd. 


M. BEN: 


November 22nd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1900. 


1,280. Improvements la and connected with the reproduction of writing, thg, 
drawing, aud the like by the Rontgen "y G. izambard. Da anuary 
90th, 1900. Röntgen ray apparatus; negatives, producing by other means than 
photography; sensitized plates, &c., copying documents, &c. Relates chiefly to 
the production of screens or negatives from which photographic prints ar 
obtained by means of the Rontgen rays. 


1,309. “Improvements ia the maaufaoture of compound metal tubes suitable fof 
gae and electrical conductors.” J. Earle. Dated January 30th, 1900. Compoun 
or double tubes, suitable for gas and electrical conductors, in which a smaller 
and eccentric innertube is surrounded by & larger tube, are made [rom & single 
tube or piece of met.) by drawing through dies. The single tube is first ben 


into curved portions which are afterwards brought together and united, 
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ELECTRIC . TRACTION. 


TWENTY years ago we recorded in the columns of the 
ErnkcrRICAL REVIEW the opening of the first electric tram- 
way ever laid down in the United Kingdom. It was 
propelled by means of Faure batteries, was the property of 
the North Metropolitan Tramways Compeny, and ran in 
their Leytonstone yard. Then, as now, there was the 
customary invited party of visitors, and we referred to the 
amazement of the inhabitants in Union Road at seeing a 
tramcar “ full of people travelling at the rate of seven or | 
eight miles an hour without any visible motive power“ 
along a quarter-mile route, Not long thereafter the Black- 
pool conduit tramway on the Holroyd Smith system—the 
pioneer conduit line of the whole world—began its chequered 
career, 

Electric traction was then but cutting its first teeth, and 
the severity of its infantile troubles, unduly prolonged as 
they were, retardcd full and healthy development. 

Many inventors have since laboured untiringly in the field 
of battery traction, and something practical has been accom- 
plished ; but the company which was the first to inquire into 
the merits of electric traction, stands to-day pretty well 
where it was in 1882, in fact, it bids fair to be one of 
the last to change over from horse to electrical haulage. 

As regards conduit lines, there has been a 20 years’ lull, 
and little of interest has happened here save the conversion 
of the Blackpool system ; but engineers have, meanwhile, 
been at work upon the problem, with the result that we are 
at this very moment in the midst of most important develop- 
ments Bournemouth being committed to a side slot section, 
and London to a centre slot, as we mention elsewhere. 

The overhead trolley came along at the psychological 
moment and filed the gap most satisfactorily. It has its 
limitations, no doubt ; but we are not like some who have 
fond imaginings that it has not long to stay. Its super- 
session is not an event of the next few years, we imagine, 
None can fail to recognise the great benefits which have 
followed in the trail of the trolley wherever it has been 
allowed free scope; and how true it is that our tramway 
officials and local authorities do now appreciate its good 
points i8 evidenced by the millions of pounds which are 
yearly being spent in practically applying the principle in 
all parts of the United Kingdom. 

This great development is belated, it is true, but the 
causes of the delay do not call for inquiry in this article, as 
they have been reiterated almost beyond endurance. What 
we, in our capacity of correct chroniclers of electric traction 
progress, wish to do at the moment, is to cover matters ag 
they actually exist at the end of this year 1901, and in the 
following pages of this Electric Traction Trade issue of the 
ELECTRICAL REVIEW we have endeavoured to place before 
our readers matter of immediate practical service to them. 
The material which we have collected together should be of 
eapecial value to those who are daily and directly engaged in 
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the electric traction industry, and to the many others who 
are certain to specialise in this great section of electrical 
engineering and enterprise during the next few years. A 
careful perusal of the contents of this issue will serve to 
show what our manufacturers are prepared to do in the 
equipment of power stations, the laying out of permanent 
way, the supply of rolling stock, and the construction of 
overhead or underground work, whether for tramways, light 
railways, or railways. | 

As Mr. Dawson very clearly indicates in his timely 
article on the “ Electrification of Railways," the next few 
years will witness some important developments in this direc- 
tion, and the descriptions which we give of the several 
systems of train control and operation are worthy of careful 
study. It is of interest to remark here that—so far asa 
Board of Trade arbitrator can settle it—the controversy as 
to the electrical equipment of the Metropolitan and District 
lines has come to an end, and Mr. Yerkes has scored. We 
venture to hope that as much energy as has been shown in 
the discussion will be employed in carrying out actual 
operations on the railways. 

A striking evidence of the interest which the Great 
Eastern Railway Company, perhaps the most enterprising of 
all English railways, is taking in the subject, is shown by 
the fact that recognising the important part that electricity 
will play in railway traction in the near future, Lord Claud 
Hamilton, on behalf of the company, has promised a donation 
of £1,100 towards the formation of class-rooms and elec- 
trical laboratories at the Mechanics’ Institute attached to the 
Stratford works, so that all the men employed there may 
have an opportunity of a thorough electrical training. 

We do not think that an apology is due to any of our 
readers for devoting this particular issue of the El, EG- 
TRICAL REVIEW almost exclusively to electric traction 
matters. How vitally important a branch—interconnected 
with other sections—of electrical engineering they represent, 
is appreciated by all who have any interest in the welfare of 
things electrical. By those in the Colonies, where &o much 
new ground will shortly be cut by the tramway man, we 
believe that everything of the kind is eagerly scanned, and 
we further indulge the hope that thousands of readers at 
home will find our work worth placing ready to hand for 
frequent reference for several months to come. To all who 
have in any way assisted us in the gathering together of 
this volume of material, we tender our thanks. 


` 


— 


BRAKES. 

ONE feels that electric cars have been out-growing their brake- 
power. For a year or so much more attention than 
formerly has been given to this most important point; 
but the continual occurrence of accidents, due to the 
inability of the driver to check his car effectively, proves 
that this attention has not been universal ; although one 
must admit that the best brake in the world may be useless 
when handled by an incompetent, or a timorous, driver. 

It cannot be necessary to point out that it is the best 
policy to get the best brakes, however expensive they may 
be. Accidents have a way of being more expensive than any 
part of the cquij ment. In that relation it is open to one to 


express surprise that the insurance companies, which under- 
take traction risks, do not insist on the application of certain 
safeguards against accidents before they issue any policy, 
Is it that insurance competition is so keen? If so, things 
financial have a way of equalising themselves—although we 
know that one or two companies have been bitten badly 
already—and we must suppose that the average premium 
rate is higher than it used to be, pinching most unfairly those 
enterprises that have taken all reasonable precautions, Like 
the Boiler Insurance Companies, they should maintain a staff 
of competent inspectors, who would examine the cars periodi- 
cally to assure themselves of their efficient maintenance, so 
far as the companies themselves were concerned. So would 
both premiums and accidents be reduced. 

We have come to the conclusion that the best life-guard 
is a good brake, handled by a good driver; it is not impos- 
sible t^ obtain, or to make, the latter. 

There are only two kinds of brake. The more common 
retards the car by acting on the wheels or axles, either directly 
or indirectly ; the other is the slipp-r, or track, brake, 
retarding by friction between the rails and blocks of wood or 
metal pressed thereon. Probably every car in the world is 
fitted with wheel blocks ; but coming into fashion more and 
more, as an addition to the wheel brake, is the electric brake, 
which uses the energy of the moving car as the retarding 
force, dissipating that energy in heating resistances and 
motors, rather than in heating up and wearing out wheels 
and brake shoes. Another form of electric brake is of the 
frictional dise type, combining mechanical and electrical 
friction. 

Unfortunately, the efficiency of all those brakes which act 
through the rotating parts is dependent on the rotation of 
these parts, their rotation again depending on the coefficient of 
friction between wheel and rail. This coefficient varies most 
abominably. The best rail for braking is the rail washed 
clean by heavy rain; the worst is that on which much dust lies 
when a soft rain falls. In the latter case a layer of thick grease 
is formed which is not expressed by the weight of the car; the 
coefficient of friction is then that of two lubricated surfaces, 
and some difficulty may be found in stopping the car without 
skidding the wheels, Of course, every car carries sand, for 
use on such occasions, but it is difficult to get every driver 
to use it properly. (ood drivers do not meet with 
accidents : it is only the undesirable ruck who skid their 
wheels and collide with things. Now, the track brake does 
not care whether the wheels are revolving or not. It is 
independent of them, obtaining its pressure from the dead 
weight of the car. 

Every car working on grades exceeding 1 in 20 should be 
equipped with track brakes. 


We should like to see one of two combinations on all 
cars: the first being a mechanically operated slipper, with 


a rheostatic, or a dise brake, supplied with current from the 


motors ; preferably the disc, which does not treat the motors 
so hardly as the other. In this case the wheel-brake would 
not be fitted, and much complication on the truck (especially 
on a bogie, and more especially on a maximum traction 
bogie) would be avoided. 

The second combination would consist of an electro- 
magnetic slipper-brake, and the ordinary wheel brake, as it 
would not be wise to put all one's eggs in one baeket by 
titting a second electric brake supplied with power from tbe 
Same source. 
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The first combination appeals to us more than the second. 
It will be a good day for cars when the hand-operated 
wheel-brake is abolished. Whenever the driver puts on the 
wheel-brake he is as one stringing a bow, the wretched 
car-body being the part bent. This strain is aggravated 
in single-track cars with a long overhang. 

The ideal driver wishing to slow up or to run downbill 
at an even speed will pull on his slipper brake, and will 
obtain the requisite additional retardation with his electric 
brake. His work is much reduced, and control is obtained 
more easily and more gradually. 

This ideal man, however, does not think, as some do, that 
it is impossible to skid the wheels with an electric brake. 
Far from it. Although the wheel-brakes may be scrapped, 
there is still use for sand-boxes. If the slipper is on, even 
greater care must be used when applying the electric brake, 
as so much weight has been transferred from the axles to 
the slipper. 

There is a distinct tendency nowadays to rush from too 
few brakes to too many. There are many brakes on the 
market, but it is not necessary to put them all ou one car. 

Throughout these remarks no mention has been made of 
the short-circuiting, or emergency, brake. Whatever else 
is fitted, connections should be made for //, on the 
controller. With the rheostatic brake it is found on the 
last backward notch of the controller. Its chief beauty, und 
its chief drawback, lie in its quickness of manipulation 
and operation. There is no gradation of power; for 
at high, and also at moderate, speeds the gradation 
due to the building up of the motor fields is so steep, that 
application and fuil effect are practically simultaneous. That 
is the worst of it ; the skidding point is reached, even on a 
clean rail, just when skidding is desired least. Under all 
circumstances sand should be dropped before the emergency 
brake is applied, and while it is in action. 


—— — — — — —— 


Shallow Undergrouna IT seems to us that the report of Messrs. 
Tramway. Rider and Baker, which we reprint in 
another column, is well written, and the conclusions in tlie 
main sound. We note that the estimate makes no provision 
for the cost of providing subways for pipes, or the cost 
of removing them. It is to be remembered, however, 
that the estimate is based on the American figures, and that 
no pipe subways were provided over there. We share the 
rurprite of the writers of the report at the omission, but we 
do not regard the absence of any figures for the pipe service 
as being of serious importance, for the reason that a charge 
. will be made for the use of the pipe room, which will, there- 
fore, become a source of income, whatever the cost may be. 
We feel like questioning a little the reference to the 
quietness of the subway. True, they speak of it as “com- 
paratively " quiet, but our recollection is, that in the 
busiest parts of the Boston subway, the noise was very 
trying to the nerves, though it is quite true that above 
ground there was no noise at all; in point of fact, Tremont 
Street is very much quieter than Trafalgar Square. If the 
report has a fault, we think it arises from the comparison 
between the shallow subway and the “Tube.” The authors 
talk of the little likelihood of people going down and 
coming up lifts for the sake of running a few hundred 
yards, as if the use of such service were limited to the 
distance between two stations. Our own impression would be 
that there is room for both services, and that no one ought 
to question the utility of either, and we do not think that 
too much importance can be attached to the advantages of 
speed where tramcars are running on a route limited entirely 
to themselves, instead of on the surface ground, where the 
traffic is shared by other vehicles and by foot passengers. 


THE ELECTRIFICATION OF OUR RAILWAYS. 


By PHILIP DAWSON. 


SOME years ago the writer stated in the columns of the 
ELECTRICAL REVIEW that in the near future electricity would 
play a very large part in the operating of our main line 
railways. So far, the only thing that has been done in this 
line is the building and extending of the tube railways. 

The question of the electrification of steam lines can be 
approached from two very different sides. The same point 
of view was taken by Mr. Langdon in his paper before the 
Institution of Electrical Engineers, and by Major Cardew 
in his Cantor lectures; in both cases the advantages of 
working an entire railway system by electricity were con- 
sidered. 

Such an undertaking would present many novel features, 
and the lack of sufficient data, gained from practical experi- 
ence would make it of a highly experimental nature. 

It has yet to be practically demonstrated what are the 
advantages of electricity, considered from the point of view 
of financiers and managers, when dealing with heavy high- 
speed trains running long distances without stopping. That 
there may be cases even now where conditions are such as 
to render the use of electricity for this kind of traffic 
advisable, nobody will contest ; but it is the exception and 
not the rule. It may be urged that for high-speed railways, 
on which it is proposed to run at a speed of 120 miles an 
hour or more, electricity alone is available. This is the case, 
but it is questionable whether such high speed lines are com- - 
mercially possible. The amount of power which will be 
required to drive trains at such high rates of speed against 
contrary wiuds, will be very large, and will have to be paid 
for by the travelling public. The capital cost of such a line 
must necessarily be abnormally high, and at present the 
electrical equipment available for this class of work is still 
in the experimental stage. 

A few years will greatly increase our knowledge in this 
branch, and the results which will be obtained on the mili- 
tary line between Berlin and Zossen will be looked forward 
to with interest. But even if these experiments prove suc- 
cessful in every way, the principle of long-distance lines will 
not be solved, as the problem of handling long and heavy 
trains is not being approached. The experiments now being 
carried out are made with single motor-cars. 

The electrification of our railways may be looked at from 
another point of view, which ignores the high speed main line 
trains, and deals exclusively with the heavy suburban trallic, 
This is a view of the question which is being seriously con- 
sidered by some of our largest railway companies ; it intro- 
duces no new problems, as a large amount of experience has 
been obtained in running a large number of trains in rapid 
succession over short distances, with numerous stops. 
Standard apparatus, manufactured on a very large scale by 
well-known firms, is available, and there remains little, if 
anything, which is experimental. The table on p. 960 fixes 
some data relative to the work of this class which lius 
already been carried out. 

In such a proposition the most important point is to vet 
as high an acceleration as possible, with due regard to the 
comfort and safety of the passengers. It is evident that in 
short-distance runs, if the acceleration can be increased, the 
average speed of the train is increased, and with the sume 
factor of safety as regards running, the number of trains 
can be increased. This, of course, is on the assumption 
that no slow trains are sandwiched in between the elec- 
trically-driven ones. The maximum acceleration for traffic 
of this sort, which seems to be possible on steam railways, 
is 9 in. per second per second. Electrically it is quite 
feasible (although not advisable either economically or for 
reasons of safety) to exceed an acceleration of 24 in. per 
second per second. 

The trains, when run electrically, can be made double- 
ended; that is to say, with a motor-car at each end cf the 
train, so that they can be run indifferently in either direction, 
thus doing away with the labour and time of shunting the 
locomotive at the end of a run or at a terminus. 

It has been stated that the American engineers who have 
been considering the question of equipping the Metro- 
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Name Length of Weight of 3 | RS ae Remarks. 
line. train. station B. | speed. 
American | 
Manhattan Elevated ... | 110 miles of 150 tons. 35 mile. | — Car-miles operated in one year, 44,500,000. 
single track. | Passengers carried per year, 190,045,741. 
Brooklyn Elevated ... 68 miles of 150 tons. | 93 mile. 14 m.p.h. | Car-miles operated in one year, 14,314,986. 
single track. | t . 96 m.p.h. Passengers carried in one year, 62,587,361. 
Metropolitan Elevated, | 8:25 miles of | 68 tons. 306 mile. — | 26,141,858 passengers carried in 10 months. 
Chicago ^. route. | | | 
South Side Elevated... 10°75 miles 80 tons. 322 mile. — During year 1900, 24, 990,878 passengers carried. 
of route. | 
Boston Elevated 350 miles of 90 tons. '473 mile. — Passengers carried in one year, 201,124,710. 
single track. | | 
Nantasket Reach 1833 miles 3—5cars per train, — 24 m.p.h. Average watts per ton-mile, 76. 
(N.Y N.H. & H.) single track. each car weigh- 44 m. p. h. Average acceleration, 4'4 ft. per sec. per sec. 
| ing 30 tons. | Motor equipment consists of four motors of 175 n.r. 
Continental — AP each. 
Paris—Orleans Exten- 8:8 miles of , Loco., 45 tons. 7 — — 150 trains per day. Motor equipment, four 125-1. 
sion Single track. | Train, 206 tons. | | motors. Average watts per ton-mile, 47. 
Paris Metropolitan 87 miles of | Motor-car, 16 tons. 37 mile. 25 m.p.h. Max. passengers per day, 190,000; 15,891,528 pas- 
single track. | Trailer, 8 tons. | 31 m. p.hb. sengers carried from Oct.—Dec., 1900. Train con- 
Train, 60 tons. | ` sumes 725 watts per ton-mile. Max. starting 
| current for one train = 220 amperes. 
Burgdorf—Thun, three- 25 miles, Motor-car, 32 tons. | 2 mile. 22 m.p.h. | 14 trains in each direction per day. Motor equip- 
phase Trailer, 14 tons. average. ment, four motors of 60 H.P. each, geared. 
Milan — Gallarate — 245 miles. 73 tons. , 24:5 miles. 49 m.p.h. | 
Porto Ceresio, 3rd rail | | | average. | 
Berlin Elevated and 7 miles. | 84 tons. = '12'4m.p.h. Five minutes’ service. 
underground. i 20 m. p. h. 
Berlin to Wannsee .. | 75 miles. Motor- car, 32 tons | 1:5 mile. 34 m. p.h. Two motor - cars per train of 10 cars. 
| Train empty, 210. max. 
United Kingdom | | 
Central London . 6 miles of Train, 140 tons. 49 mile. 141 m. p.h.. Seven cara per train hauled by one loco.—each car 
. double track. Geared loco.,32 tons | schedule. weighs 35 tons. 1,000,000 passengers carried per 
Gearless, 43 tons. week. Average watts per ton-mile = 46, Average 
| acceleration, 12 in. per sec. per sec. 
Liverpool Overhead ... 64 miles of Trains, 513 and 38 38 mile. 26 m.p.h. 5,000,000 passengers carried per month. 
doubletrack.| tons each. schedule. 
City & South London... | 64 miles of Train, 21 tons. 4 mile. 15m.p.b. Average watts per ton-mile = 38. 
double track. | schedule. Three-car train hauled by loco. 
Waterloo & City . 3 miles of Train, 105 tons. — 18 mp. h. i j 


single track. | Car, 26 tons. 


politan District Railways have approached the problem from 
the wrong end, and that it should be considered from the 
point of view of what system would in the near future be 
used on our main lines for long distances, so as to 
enable through trains to be run. As we have tried to 
show, the time for running long-distance lines electrically, 
at any rate as far as this country is concerned, has not yet 
come ; furthermore, there is no practical experience avail- 
able to show how such a line should be equipped. "The 
reverse is the case as far as handling heavy suburban traffic 
is concerned, and the time is fast approaching when all our 
important railway companies must most seriously consider 
whether it will not pay them to run their suburban traffic by 
means of electricity. The London County Council, with 
its proposed electric tramways, will soon greatly decrease 
railway receipts, unless a faster and more comfortable service 
is installed. It would, therefore, appear that the only sen- 
sible course to pursue wonld be to instal that system which 
has proved itself satisfactory, which is commercially econo- 
mical, comparatively safe and no longer experimental. New 
systems should have a chance, provided the promoters have 
sufficient faith in them to instal an experiment on a com- 
mercial scale, so that really practical data may become 
available. This has been done by the German firms who 
subscribed to the syndicate which is now carrying on trials 
between Berlin and Zossen. No excuse, however, exists for 
spending shareholders’ money in putting down plant which 
is still in its experimental stage, with the expectation that it 
will be commercially successfal. 

Let us briefly examine the problem of electrifying our 
main line railways, as regards their suburban traffic, bearing 
in mind the future possibilities should long-distance trains 
run electrically. 

The conductors cannot be overhead as long as a combined 
steam and electric service is run over the same lines, because 
the, deposits formed on the wires would cause serious 
sparking. If the conductors are on the ground, they must 
be protected so as not to be easily accessible to the em- 
ployés; at the same time the pressure used should be such as 
not to be fatal should anyone come in momentary contact 
with them. If possible, it would be advisable to have both 
conductor rails entirely insulated. This may not always be 


schedule. 
| ' 


convenient, especially when a three-wire self-balancing 
system is under consideration, with the rails acting as third 
conductor. 

To eliminate the danger of high tension wires over the 
trains the Germans, in their experimental line, put the three 
trolley wires one above the other at the side of the track ; 
this would not be feasible in the problem we are considering. 

The ideal method of operating an electrical suburban 
service would be to have a light structure on which the 
electric train would run, elevated above the existing lines. 
At junctions, the lines would be run over or under each other 
in such a way as to totally avoid crossings on the level; at 
the termini, loops might be provided. This would enable 
the trains to follow each other continuously, and the danger 
of collisions could be greatly reduced. Should this double 
storey line not be possible, which is the case as long as steam 
trains are run under it, separate lines should be provided 
for the electrically-operated trains, so as to reduce the delays 
to a minimum. 

There are several lines on which the main line trains run 
punctually until the suburbs are reached, after which there 
are constant delays. In such cases it would be quite possible 
to hitch on an electric locomotive at the junction to haul the 
train into the terminus. This method would reduce to a 
minimum the smoke, steam and noise usual on existing 
suburban lines and in the stations. 

Where any such transformation is carried out, false 
economies are fatal, for though the fact is not apparent at 
first sight, a large original outlay often means a great 
saving in the long run. Any considerations as to the use 
of existing rolling stock should always be subordinated to 
the question whether it is really the best suited for the 
purpose, 

The ability of electricity to work heavy suburban traffic 
does not require to be proved by experiment, but should the 
latter be deemed advisable, it should be carried out as a part 
of the whole scheme, which, from the commencement, should 
be worked out in its entirety, with a view to all future 
possibilities, | " 

All said and done, the whole root of the question is en- 
tirely a financial one, and the fullest measure of success can 
never be expected, unless the preliminary studies of the 
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system are carried out on a sound commercial engineering 


basis, The engineer who reports on, and carries out, a scheme 
of this magnitude, should be a first-class business man, as 
well as a sound and experienced engineer. He can only hope 
to be really successful if he combines in himself these two 
qualities. The four chief items which must be most carefully 
weighed and compared, are capital expenditure, maintenance, 
working expenses, and receipts. In this comparison the 
possibilities as well as probabilities of the future should 
never be left out. 

Engineering is cosmopolitan, and the engineer, while 
maintaining his individuality, should never scorn to learn 
from results obtained by others. Neither practice nor theory 
alone suffices ; both should be used in the proper proportions 
in each case. It has been customary in the past to talk of con- 
tinuous current and alternating current engineers. The engi- 
neers of to-day must be well acquainted with both, and not 
prejudiced in favour of either ; existing conditions alone can 
decide which system should be employed, or whether what 
has been called the mixed system is not to be preferred. 

With the equipment of the Metropolitan District and its 
branches a new era of electric traction will commence in this 
country, and it cannot be doubted but that the electrification 
of most of the suburban lines will very shortly follow.. Such 
an undertaking should not be entered into lightly or without 
most careful calculation of the probable results of conversion 
and the best way of carrying it out. 

To sum up, electric traction on main line railways, as far 
as long-distance runs are concerned, is still a thing of the 
future, and it is highly experimental. 

Electric traction on congested main line railways, as far as 
local and suburban traffic is concerned, has been proved to be 
advantageous from all points of view ; its adoption in the 
near future is a certainty. | 

Electrification should not take place piecemeal, nor are 
experimental lines necessary to show what results may be 

‘expected. Should such experiments be deemed advisable 
they should be carried out as part of a complete scheme. 

No theoretical reasons or laboratory experiments warrant 
thé installation, at the shareholders’ expense, of any untried 
system, no matter how promising, unless they are prepared 
to spend a great deal of time and money on pure experi- 
ment on a large commercial scale. 

Sound commercial, as well as engineering, knowledge is 
required in the engineer in charge of laying out a traction 
scheme of such magnitude as that involved in the trans- 
formation of our railways. Under these conditions it is 
very advisable to carefully consider and weigh the results 
obtained by others in the same field before coming to any 
conclusion. 


ECONOMY IN PLANT FOR TRACTION 
STATIONS. 


By an ENGINEER. 


THE machinery and plant in a power station must be pro- 
vided in widely different proportions according to the system 
employed, and the economy of any design can only be ascer- 
tained by finding the interest and depreciation charges and 
the working expenses, and ascertaining what arrangement, 
gives the best result. 

A convenient method of showing the process of design 
will be as per the annexed chart (p. 962). On the left is 
shown one system, on the right another system. This chart 
may be extended for details and elaborated, but the present 
outline will make plain the ide. 

Starting with a proposal to run a service of 27 cars, it is 
first necessary to know how much current to supply and 
what will be the ratio of minimum to maximum load. The 
latter, the load factor, will be 33 per cent. If the cars are 
ordinary single truck cars they will each demand an average 
of 6 units per hour, or a total of 162 Kw. Assuming a 
battery (on the left) to give 80 per cent. return, this battery 
must have a capacity of 324 xw. for one hour discharge. 
This is the largest battery that need be assumed, because 
in +bia calculation no allowance is made for the toning- 


down effect upon the engine load of the fly-wheel. 
This, however, it is not desirable to take into account. 
Now we do not know what is the mean output of the 
battery, but we know that approximately it is discharging 
half the time at rates from 0 to 824, or at a mean of 162 
for half the time, that is to say, its mean output is 81 KW, 
It has therefore a mean input of 101 kw. The extra 
20 Kw. must be originally generated by the engine. This 
20 Kw. is what we have to pay for the economy we hope to 
secure by using the battery. It increases the size of our set 
for constant load from 162 to 182 Kw. We have, therefore, 
steam nnd electrical plant, including the 182 kw. set, 324 Kw. 
accumulator, and a booster, say, of 80 Kw., to develop 10 
per cent, of the maximum battery pressure for assistance in 
charging and discharging the cells at periods of light and 
heavy load respectively. 

:. The above ratio of battery output is taken in order 
to avoid over-stating the case. It assumes that the mean 
fluctuation diagram consists of a series of narrow rectangles 
based on the mean load line. As a fact, of course, the 
diagram consists of a series of narrow triangles based on the 
mean load line, and of varying heights. As the centre of 
gravity of a triangle is at one-third ita height, the 
mean fluctuation will tend to approach rather to one-third 
than one-half of the average height of the triangles, or to 
one-sixth of the maximum fluctuation, in place of the one- 
fourth assumed, The exact proportion can only be found 
by carefully measuring the diagram or metering the current 
input to the battery, if this is present. .The point is not of 
very special importance, because it will not affect the size 
of the battery, for this must, in any case, be big enough 
safely to discharge current for the maximum fluctuation. It 
only affects the question of the amount of battery loss, 
which will be less according as the mean fluctuation is less, 
The point is emphasised merely because there is a tendency 
to value the efficiency loss of a battery as though this dealt 
with more current than it actually does. A battery that 
really dealt with all the output would lose probably a minimum 
of 20 per cent. of its input, but as a traction battery may 
only be dealing with a mean of considerably less than the 
whole current, the loss is proportionately leas when spread over 
the whole output. This point of view should be considered 
when settling upon the running of the system entirely from 
the battery. Probably this will be found to pay only during 
the period of shedding and unshedding, so as to cut down 
the duration of the two engine room shifts to a reasonable 
number of hours. 

As the engine is to work at a steady load, we may allow 
it 24 lbs. per r.H.P.-hour upon 182 Kw., making a total of 
607 lbs. of coal per hour. This can be burned on a grate 
surface of 29 sq. ft.; one Lancashire boiler of 7 ft. 
diameter will contain this area, and there will be another 
similar boiler as spare. "The 7-ft. Lancashire boiler has an 
undesirably small furnace diameter, and it remains for the 
designer to select either this boiler, a water-tube boiler, or, 
perhaps, a Cornish boiler of 6 ft. diameter, with furnaces at 
least 3 in. larger than the 7-ft. double flue boiler. There 
would then be two 6-ft. Cornish boilers at work, and one at 
rest as spare, as against two Lancashire boilers, An 
economiser of 96 pipes would complete the steam raising 

lant. 
á On the other side the load factor of 33 per cent. points to 
a maximum load of 486 Kw., to do which, we may assume 
a generating set of 350-Kw. capacity, or, say, three 
running sets of 120 kw. and one set spare, as against, on the 
other design, two sets running of 80 Kw. each, and one 
geb of 80 KW. spare. 

Iu place of coal at 25 Ibs. per Kw.-hour on 182 kw.,. 
we must now allow 64 lbs. on 162 xw., making a 
total of 1,404 Ibs. per hour, which, at the same 
rate of combustion as before, gives a grate area of 67 
ft. This demands two 7-ft. boilers working and one as 
spare of Lancashire type. We might, of course, employ five 
Cornish boilers of a total of 85 sq. ft. of grate surface, 
instead of the three Lancashire boilers with a total of 100 
sq. ft., just as we might in the first design have employed 
three Cornish boilers of about 45 sq. ft. of grate surface in 
place of the two Lancashire boilers with 58 ft. area of grate. 
Finally, we need 240 cconomiser pipes, Tabulating tbe 
plant we now find ;— 

E 
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No. 1 design. No. 2 design. 
Generator sets 182 kw. 350 KW. 
Battery... 324 KW. — 
Booster oe .. 30 kw. Es 
Cornish boilers... i 3 5 
Economiser... i 96 pipes 240 pipes 
Condensing plant ... 182 kw. 400 Kw. 
Feed pumps .. 607 gallons 1,400 gallons 
Buildings ... um Be £x 422 
Draught apparatus... yes £y £2y 


Having arrived thus far, we may now obtain approximate 
prices for the plant and for the buildings, having prepared an 
approximate ground plan of what it is necessary to provide. 
In the first design the only increase in building will be for 
the battery, for which a cheap building will suffice. For 
the generator sets the engine room area will be from half 
to two-thirds the area necessary for the second design. The 
boiler house will be about two-thirds the area at most, and 
the economiser shed about one-half, while with half the 
coal bunker capacity a greater proportion of coal can be 
accommodated. 

These are the capital expenses on which interest and 
depreciation must be apportioned and added to working 
costs. In favour of the first design it is certain that there 
may be a reduction in the engine room staff; also one fire- 
man will serve, where two would be harder worked on No. 2 
design. Coal itself is reduced to less than half, and so, of 
course, is any charge for water, oil, and waste. 

Against the loss of 20 kw. incurred by the use of a battery, 
we may set the loss of steady vacuum which is sure to occur 
unless the condensing plant is fully up to the dimensions 
necessary for the maximum power of 486 Kw. Condensing 
plant is only set down as for 400 xw., and this is not 
excessive with which to debit No. 2 design, because, after 
all, the mean steam is 23 times that of No. 1 design, and 
there will be a very heavy flush of steam into the condenser 
at periods of heavy load. "The best arrangement for con- 
densing plant would be one that provided ample cooling 
surface and a variable-speed air pump, if this could be 
arranged, for driving off the main circuit on the generator 
side of the main cut-out. 

Apart, from the chimney or other draught apparatus and 
exclusive of buildings, the first estimate will probably be 
found to effect a monetary saving of 25 per cent. capital 
outlay, while the saving in coal alone will amount to over 
£1,000 annually at 108. per ton. Oil and stores generally 


27 cars. 


| 
33. load factor. 
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90 xw.loss. 162 xw. mean load 
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182 Kw. set. 


| 
J 
| 
324 xw. accumulator. 


| 
30 xw. booster. 


21 lbs. coal per 1.H.P.-hour. 
| 
607 lbs. coal per hour. 
29 ft. vrate surface. 
20 ft. „ „ Spare. 
55 ft. total grate area. 
| 


96 economiser pipes. 


We s 


| 
Feed pump 607 gallons. 


will be reduced proportionately with the dimensions of the 
lant. 

B There is an ample margin for the battery to be less 

efficient than is assumed above and for heavy depreciation 
to be allowed upon it. 

One of the heavy items of cost in any steam plant is the 
chimney. It is costly to build, in the first place, and it is 
fixed to the freehold and of no movable value. It is neces- 
sary to build it too big, to allow for future extensions, and 
these if not carried out leave the chimney standing as an 
example of inability to foresee the future, or if the engineer 
has exercised due caution the station probably soon outgrows 
the chimney and a second one is wanted. 

It is not easy always to arrange No. 1 chimney so that 


| 
Fecd pump 1,400 gallons. 


No. 2 will work in with it to a harmonious design, and 
often the first chimney exercises for ever after a bad effect 
on all extension work. A fan-draught plant, on the other 
hand, is smaller in first cost, can be sold to make room for 
enlarged plant, and can be moved with its short chimney to 
any convenient location. It is productive of a better draught 
than a chimney can give, and with less power to drive it, for 
by means of a fan the economiser surface can be increased, 
and waste heat can be saved that is otherwise uneconomic- 
ally employed to actuate the chimney draught. Moreover, 
the fan draught enables cheaper fuel to be burned on a less 
grate area, with better combustion and less excess of air. 
The fan-induced draught is, therefore, an economy that 
ought to be carefully considered. 

Condensing is always an economy. It is doubly so where 
steam plant must be designed on the lines of design No. 2 
above, because in case of such excessive engine power the 
relative addition of forward pressure is greater than it is in 
a properly loaded engine. It ought to be added to the credit 
of No. 1 design, that the engine and generator, being of 
barely half the power of No. 2 design, will have only half the 
frictional loss. Taking the frictional lóss of plant at 16 per 
cent. overall from I. H. p. to main ammeter, that of No. 2 
design represents 56 KW. as against 26 Kw. in No. 1 set, 
There is a difference here of 30 Kw. to be set against the 
20 Kw. of battery loss, and in an actual design these points 
must all be considered. It appears, in fact, that in this par- 
ticular case the frictional loss in the generator plant may 
quite balance the battery losses, even at an allowance of only 
70 per cent. of battery efficiency. In an actual design, of 
course, one would first find the kw. required at the switch- 
board, allowing for inefficiency of battery, and then translate 
this into I. H.P. in the cylinder at 84 per cent. of overall 
efficiency. 

In the skeleton designs nothing is allowed on either side 
for this factor, but had it been taken into account, it would 
simply have shown still better for the No. 1 design in coal, 
boiler plant, pumps, &c. This item of frictional losses of 
steam and generator plant is too usually omitted when 
ordering engines to be “big enough" for  tractiqn 
stations, and of necessity too big in any case when not pro- 
vided with accumulators; even when without accumu- 
lators, an engine is very frequently too big for the generator 
attached to it, as is proved from the fact that it will 
generally be capable of turning the generator at such an 
output as to cause damage to it. 


| 


| | 
Mean 162 kw. Max. 486 Kw. 
Ne eo eee Rn a ce ay, — MP — 


_350 xw. set. 
| 

_ 64 lbs. coal per 1. H. P.-hour. 
| 

1,404 lbs. coal per hour. 
M. 
67 sq. ft. grate surfacc. 

33 „ Spare. 

100 total grate surface. 


240 economiser pipes. 
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SHALLOW UNDERGROUND TRAMWAYS. 
By C. H. WORDINGHAM, M. Inst. C. E. 


THE joint report of Messrs. Baker and Rider, presented to the 
London County Council, on shallow underground tramways 
is full of interest to electrical engineers, and contaics as well 
matter of considerable moment to the general public. 

The authors of the report, accompanied by Mr. J. Allen 
Baker, vice-chairman of the Highways Committee of the 
Council, visited Boston and New York with a view to 
examining on the spot the shallow subways which have been 
devised for accommodating the trams in certain parts of those 


cities. At Boston they found the system at work, so that 
they could judge of its actual operation and of its effect upon 
the traffic; while in New York they had the advantage of seeing 
the details of the work during construction and of examining 
the means adopted to deal with the ordinary traflic while the 
roads were disturbed. The information they were enabled to 
gain is thus very complete, and the clear description given, 
together with the typical photographs réproduced, make the 
report a valuable one. 

It may be well to define precisely what is meant by the 
expression “shallow underground tramways.” They are, in 
fact, ordinary tramways with ordinary tramcars running, as 
it were, on a basement floor of the street; that is to say, a 
portion of the street is excavated and then roofed over, the 
roof being of sufficient strength to carry the ordinary traffic. 
These subways, therefore, differ from tunnels such as those 
in which the District Railway runs, and from the deep level 
tubes of which the City and South London Railway was the 
earliest example, while the rolling stock differs from that of 
railways in that it consists of tramcars similar to those used 
in surface work, the cars actually running on the usual lines 
above ground for the greater part of their course. 

The first portion of the report is historical, and describes 
the genesis of the undertaking in Boston. It is only of 
interest as showing the state of the streets in that city, 
which led to sweeping measures being proposed to relieve 
the congestion of traffic. It is stated that the rate of pro- 
gress was often nob in excess of two miles per hour. 

It does not seem to have occurred to the writers that such 
a state of things was in all probability largely due to per- 
mitting trams to run in the principal thoroughfares, but, 
pace the tramway enthusiast, there can be no doubt that 
tramcars are a considerable obstruction in busy streets, in 
whatever manner they may be propelled. No better object 
lesson could be had than that furnished by Manchester, in 
which Market Street, the principal business thoroughfare, is 
often practically completely blocked on account of the cars, 
which, at certain hours of the day, form an almost c&ntinuous 
procession from end to end. The difficulty is due to the 
inflexibility of the tramways, and the London County Council 
would do well to pause before they seek to introduce tram- 
lines in some of the London main streets, and to consider 
whether for short distances the present svstem of numerous 
omnibuses, that can so well thread their way through other 
traffic, does not really meet the public convenience better 
than any tramcars could, especially if they are motor-driven. 

Before leaving the historical account, one point may be 
noted which speaks well for the long-suffering patience of 
the Commissioners wlio were charged with tlie preparation of 
the scheme for relieving the congestion of traffic in Boston. 
We are told that they gave a public hearing to all persons 
desiring to aid them by advice or suggestion: Those whose 
fate it has been to have to listen to the gratis advice of 
enthusiastic cranks and the panaceas of the man in the 
street will admire their self-sacrifice, whatever they may think 
of their wisdom. | 

The Boston Commissioners arrived at conclusions which 
were drastic in the extreme, being no less than a construction 
of new streets, the reorganisation of the existing tramways, 
including the formation of subways in certain strects for cars 
to run in, and the erection of two complete lines of elevated 
railways. All these remedies have been applied, with the 
exception of the construction of the new streets, and 
presumably it has been found that the other expedients 
have rendered this unnecessary. 

Into the details of the construction of the subways, 
both in Boston and New York, it is unnecessary to enter, 
except to note that the authors greatly prefer a rectangular 
subway having steel ribs filled in with concrete to form the 
sides and roof, and resting on a concrete bottom. Thie 
system has been adopted almost entirely for New York, 
whereas in Boston single and double masonry tunnels are 
also employed. ö 

In Boston it was a stipulation that the streets should be left 
open for traffic from S a.m. to 6 p.m. each dav, and it was 
stated that this condition was fully adhered to. In many 
streets in London, however, it would be necessary to leave 
them open at least until midnight. 

_ Turning to the conclusions of the report, we find that 
in them the chief general interest centres. — These con- 
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clusions are supplemented by an addendum by Mr. J. Allen 
Baker, in which beconfirms and emphasises them, and strongly 
recommends immediate action in the matter by the County 
Council. 

The writers are evidently very much impressed with the 
advantages of the system which they have examined, and the 
insistence with which they contrast it with that of the deep- 
level tubes is somewhat remarkable, and, it would seem, 
uncalled for. There is a considerable difference between the 
purposes best served by the two systems, and in any com- 
prehensive scheme of transit each may usefully find a place. 
The essential feature of the shallow subways is that they 
provide a means of affording nearly all the advantages of a 
quick service of tramcars in crowded streets—that is to 
say, they run at a moderate average speed with very frequent 
stopping places, whereas the deep-level tubes afford rapid 
transit between extreme points with comparatively few 
stops on the way. 

There appears to be a somewhat widespread tendency to 
look upon tramways as affording an expeditions means of 
communication over the whole of a large area, merely 
because the tramlines are continuous. Thus, a short time 
ago, one heard a good deal of the advantages accruing 


from covering the whole of South Lancashire with a network 


of tramways, much being made of the point that it would be 
possible to travel by them from Manchester to Liverpool; 
but what person in his senses would ever dream of doing 
this’ The real boon of such a system lies in the facilities 
it affords for communication between any two points on the 
system a moderate distance from one another. For this 
reason an interruption in the continuity of the lines, such 
as exists in London between the Northern and Southern 
portions, is not nearly so serious a matter as is implied in 
the report, and only affects a small local section. The con- 
venience of the public would be quite well served by deep 
level tubes with a reasonably frequent train service com- 
municating between extreme Northern and Southern, and 
extreme Eastern and Western, points, with certain inter- 
mediate stations, supplemented by a general system of 
tramways giving travelling facilities between the inter- 
mediate points on the various tubes. | 

As to the advantages of running the trams in subways 
instead of on thesurface in crowded thoroughfares, there can 
be little doubt that the report is wholly right, and that this 
method, if it be feasible to carry it out, does afford an 
admirable means of solving the problem. It is surprising 
that in the report no reference is made—and in the 
addendum only the briefest—to the Metropolitan Railway 
in Paris, Perhaps this was too near home to be carefully 
studied, but anyone who has had experience of the immense 
boon afforded by the construction of this railway cannot fail 
to recognise the merits of the system. It is quite refreshing 
in summer weather to travel by the subway, there being 
always a constant fresh breeze of cool air issuing from the 
stations, The whole route is well lighted as in Boston, 
and the travelling is most agreeable. The construction 
of the subway is practically identical with that described, 
and experience of its use confirms the observations of the 
writers of the report as to freedom from noise, vibration and 
other drawbacks, 

While agreeing as to the advantages and desirability of 
constructing subways of the kind described, one cannot but 
pause when one considers the enormous difference in the 
difficulty of constructing the subways in London compared 
with Boston, New York, or Paris. These difficulties are to 
some extent recognised by the writers, but their full magni- 
tude hardly seems to be realised. A large part of the Boston 
work was apparently carried out beneath public gardens, 
while in New York the streets are of considerable width. 
In Paris the streets are wide, and a good deal of the work 
was done beneath the Champs Elysées. Contrast the diffi- 
culties of carrying out the work under any one of London's 
busy streets. Take Wellington Street alone, which is one of 
those actually proposed for an experiment. It is to be 
doubted whether there is a busier corner in the world than 
that at which Wellington Street joins the Strand. Few 
things are impossible to the engineer with unlimited capital 
behind him, but he must be a brave man indeed who is not 
appalled at the magnitude of the task of constructing a cut 
und cover tuunel beneath such traflic, especially when he has 


| a ee Aal of the pipes and other obstructions con- 
"un E by the pavement. If subways are to be constructed 
gat all one would think that the wisest plan would be to 
d choose back streets and not main thoroughfares for the 
A routes; streets which, though too narrow or busy to admit 
f d olf surface tramways, might yet be closed without undue in- 
convenience for a time while the work was being carried 
E and i 12 5 Which the pipe and cellar obstructions would be a 


ky 3 y Another difficulty of which little has been made, but 
T which would be a very real one in the narrow streets of 
bs London, is the provision of means of ingress and exit for 
dhe subways ; few of the streets are wide enough to admit 
E of these being placed in their middle, and fewer still have 
E. _ pathways that would bear being narrowed sufficiently to 
allow the staircases to come to the surface. It would be 
almost imperative to acquire property to enable the stations 
to be placed behind the building line, and this would add 
substantially to the cost. The difficulty of finding suitable 
places for the inclines where the surface and subway portions 
meet would be even greater, and, in many cases, practically 
“insuperable, unless the roads were widened at enormous ex- 
pense. The line proposed as an experiment begs this ques- 
tion as far as the Embankment end is concerned, since that 
thoroughfare is very much below the level of the Strand. 
The writers of the report express considerable astonish- 
ment at the fact that no provision has been made either at 
Boston or New York for the accommodation of pipes in the 
tram subways, and they somewhat airily take for granted 
| that they can, without much difficulty, make such provision 
N^ in the London subways. The whole question of subways for 
f pipes is one which appears to have received very little care- 
bores ful attention. It seems usually to be assumed that they 
| afford a complete remedy for the trouble arising from the dis- 
turbance of the streets, and that it is only a question of cost 
1 whether they shall be constructed or not. 
. The subway, however, in point of fact, is really not a 
3 solution of the problem. No doubt it would be thoroughly 
E effectual so far as trunk gas mains, electric feeders, and so 
VR forth are concerned ; these merely have to run through from 
7 one point to another, and can be well accommodated in a 
| tunnel, though there would always remain the danger of 
Mos serious explosions i in the event of gas escapes. "The chief 
^ difficulties, however, do not arise from these trunk lines; 
E: electric feeders, for example, can readily be laid on a 


win drawing-in system, and an adequate number of spare ways 
| E can be provided at the initial opening of the ground, while 
Ec additional trunk gas and water mains are only wanted at very 
33 ! long intervals. It is the distributing mains, whether of 
| electrical energy, of gas, or of water, that present the real 
ey difficulty. How is a subway to enable attachments to each 
18 system of mains to be made from every house on both sides 
EC of the street? Hither the whole space between the house 
EL foundations on both sides must be excavated, and one huge 
E. tunnel be formed, or there must be two subways, one on 
ee each side of the street; or lastly, there might be a main 
D^. subway in the middle of the street, and subsidiary subways 
IE, 


NAM on each side. 

b, In any case, it is difficult to see how the tramways sub- 
m. way would be of use except for trunk mains. It could not 
E. well be run under either pathway, and if central, it would 


E not save any appreciable amount of the cost of the sub- 
|. sidiary side subways. 
he Apart from these difficulties, there would be considerable 
{drawbacks to utilising the tram subway for the purpose pro- 
I 


W . In the first pus unless it were considerably 
enlarged, it would be exceedingly dangerous and inconvenient 
| * i for any work to be done except when the traffic was sus- 
"14 E. „and an all-night service, whether for passengers or 
E must be looked forward to in the near future. 
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which are the very ones most affected iu the ground PC 


to be opened to get at the mains, 

The authors conclude their report with an E 
estimate of the cost of construeting the subways that 
recommend. They anticipate that the work could be done 
in London for £350,000 per mile, but they expressly point 
out that this figure does not include any allowance for the 
purchase of vaults, cellars or vested interests of other kinds, nor 


for the addition of pipe galleries to the subway, and the transfer 


of pipes to them. It is, however, the obstructions near the 
surface that form the crux of the whole problem, and their 


existence has been chiefly responsible tor resort being had to 
the deep level tubes. One cannot but think that in "Leonie 


these omitted items would amount to a very heavy sum, 
comparable, indeed, with the figure estimated for the con- 
struction, and that, apart from the actual eost in money, the 
difficulties encountered in arranging with the various parties 
interested might prove well-nigh insuperable. 

In conclusion, one would be glad to see the experiment of 
a shallow subway tram route tried in some suitable part of 
the metropolis, but one cannot view, without a pang, the 


prospect of our only Boulevard, and that, perhaps, the finest” 


in Europe, being disfigured by the ugly, if useful, tram- 
car. Meanwhile, it is to be hoped that no check will be 
given to the private enterprise whereby North and South, 
East and West, of the metropolis may be effectually linked 
together by the projected tubes, which will enable the 
inhabitants of those quarters to visit one another without 
undertaking .a journey infinitely more tedious, as it is at 
present, than, say, that from London to Birmingham. There 
is room for the County Council’s tramways, and for the 
public companies’ tubes, if each authority will only recognise 
its proper sphere. 


CORRESPONDENCE. 


Tramway Specification. 


It may interest you to have your attention called to the 
following figures, taken from curves which form part of the 
specification just published for Reading tramways. 

The curves read 500 volts, 25-H.P. motor at 15 amps., 
160 lbs. tractive effort, 16°6 miles per hour, 724 per cent, 
efficiency. 


At 20 amps, 300 lbs. 12°7 m.p.h. 79 95$ 
^38 «54 v. Lei 400 „ il „ 804% 
9, Os as S; * 460 „ 106 „ 81 957 


At higher currents they are more consistent. 
Roughly checking the efficiencies, I find 


— — 


From curve. | 


From 
Ibs. pull x ft. per see. 
= amps, x volts x 550 x rła 
mps. 
" * % 7 
15 724, | 70 
20 79 76 
23 804 761 
25 81 774 


Does Reading require the efficiencies specified, or the speed 
and pull ? They cannot have all. 


I do think consulting engineers’ 


specifications should 
show consistency in matters of ema i elementary 


arithmetic, AY UT 
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girders, All pipes were provided for in subways alongside, 
the pipes bending behind the stairways. Access to the line 
was to be down a few steps only from the street surface. 
The Bill was opposed strongly and lost, among the opposing 
witnesses being Mr. Charles Harrison, of the London County 
Council. 

Needless to say, Mr. James Staats Forbes opposed. He 
described as “bunkum’’ the complaints about the foul 
atmosphere of the Underground. Perhaps he has learned 
better since. Sir Frederick Bramwell and the late 
Mr. Greathead also opposed. ^ Shopkeepers opposed 
because it would carry passengers past their selfish doors, 
and now they have a deep tube that does the same thing, 
only more 80. 

Mr. Crompton estimated the average I. iI. P. as about 
1,000, and provided 2,400 J. H.P. of ordinary rating, which 
means a possible 3,100 I. H. p.; Mr. Crompton was not 
far wrong, and he at least need not feel ashamed to-day of 
the evidence and estimate he made 12 years ago. Reading 
old engineering evidence is not a bad way of arriving at a 
present day opinion of & man's judgment in making 
estimates on problems without much guiding precedent. Is 
it not a pity the line did not go through ? It would have 
saved its cost long ago in street uptearing, and there would 
have been many more miles by this. 

One of Them. 


Telephone Tariffs. 


Having had occasion to study telephone tariffs, I take 
preat interest in the subject now occupying so much atten- 
tion in your columns. 

The statement of Mr. Provand in the Times of November 
30th that Glasgow is earning a profit on £5 5s. subscrip- 
tions, leads us of the metier to seek further information, 
for no other large city has been able to maintain so low a 
rate. | 
£5 5s. less 10 per cent. Post Office royalty, leaves 
£4 14s, 6d. net. I take the ultimate capital cost per sub- 
scriber, as given by Mr. Provand, at £16, but I think no 
telephone manager will accept 34 per cent. per annum as a 
sufficient depreciation. My experience is that if the service 
is to be kept up to the mark the instruments and switch- 
boards must be replaced about every eight years, which 
means, say, 12 per cent. depreciation. Cables and conduits 
last longer, but repairs and replacements are always necessary, 
and the very lowest admissible depreciation I put at 5 per 
cent. Taking, roughly, instruments at one-third, and other 
plant at two-thirds of the capital outlay, we have 74 per 
cent, average depreciation, or, with 3'2 per cent. interest, a 
charge of 10:5 per cent. on the capital invested in plant. 

Now, 10:5 per cent. on £16 makes £1 13s. 10d. fixed 
annual charge per subscriber, Of the £4 14s. 6d. we have 
left, therefore, for all operating expenses £3s. Os. 8d. This 
sum will cover only 243 of those nd. communications which 
Glasgow kindly pays for when a subscriber speaks to some 
one on the National Company's exchange at Paisley or else- 
where. Lucky subscriber and lucky company, but how about 
the municipal telephone revenue ? "The subscriber who thus 
communicates 20 times a month uses up his £3 Os. 8d., 
leaving nothing for operating or other expenses. 

In a busy town like Glasgow, there will be subscribers 
who call 20, 50, 80, or even 100 times a day. A line is 
vell loaded with 80 outgoing calls daily, so let us take that 
as a maximum. The average switchboard allows about 
1,200 calls to be handled at an operator's place daily. Some 
Systems do more, some less, but let us take 1,200 with two 
operators per place to cover day and night service—a low 
allowance. I do not know the wages of Glasgow operators, 
but assume £3 10s. a month—they get more in France and 
Switzerland. 

Two operators at £3 10s. a month cost £»4 a year. But 
of 80-call subscribers you can put only 15 to an operator's 
place, so that each such subscriber costs £5 12s. a year for 
operators’ wages alone, or nearly double the stm available 
to cover all expenses! A little more arithmetic shows that 
every subscriber who calls 47 times daily uses up his sub- 
scription price in operators’ wages alone. Then we have, 
also, management, technical staff, batteries, repairs, rent, 
lighting, heating, and all the multifarious expenses of a large 


business enterprise still to come. Of course, the subscribers 
do not all talk x0 times daily, but that only illustrates the 
fact that on any “ flat rate" system the small subscriber 
pays too much to make up for the big one who pays too 
little, 

But this is not all. The subscriber who calls 20, 40, or 
80 times daily, costs more than £16 in plant. He may cost 
£25 or £50, for he takes more switchboard room, and the 
depreciation on that head is 12 per cent., making with 
interest 15 per cent. The £5 subscriber will thus cost 
about £7 per annum for interest and depreciation, say 13 
times his subscription fee. 

These considerations and the demand for justice to the 
small user are gradually forcing public and private adminis- 
trations to give up the “ flat rate for the ** message rate." 

The principle is recognised in the Post Office tariff 
announced for London, which, however, is open to criticism. 
The minimum for the small subscriber is low, and the penny 
charge for a conversation cannot be grumbled at; but I 
think the “ flat rate" of £17, when combined with the very 
low „message rate, will be recognised by most experts, 
including the Post Office officials, as not too high but far too 
low. Many Swiss subscribers pay more (up to £80) on the 
* message rate system, yet the Swiss Administration has a 
yearly increasing deficit, the base price of 40 f. being below 
cost. 

Let us not blind ourselves to facts and figures, but 
remember that the public interest calls for a fair price to be 
paid for public service, especially when rendered by Govern- 
ment. 

What the public demands is not so much cheapness as 
good service. Most of the complaints at the Glasgow 
Telephone Inquiry were of bad service, the witnesses 
declaring one after another their willingness to pay the price 
if they only got the service. A first-class telephone service 
in a great town van never be cheap. 

The best example known to me of a scientific tariff is that 

proposed for the Australian Commonwealth by a committee 
of experts, presided over by the respected Postmaster- 
General of South Australia. 
For large exchanges this tariff starts with £5 per annum, 
including 300 calls, with 1d. per additional call up to 1,000. 
As the number of calls increases, the rate decreases to 1d. 
At what the committee apparently consider the practical 
maximum of 20,300 calls per annum (68 daily at 300 days 
per annum) the subscriber will pay £33 2s, 6d. This is 
for Melbourne, Sydney, Adelaide, and Brisbane, as com- 
pared with £17 for London, with its 634 square miles of 
territory. We in the service know London to be the most 
difficult place in the world to telephone, and, after New 
York, probably the most expensive. Although without 
exact data on which to base the opinion, I should incline to 
put the proper “ flat rate" for unlimited calls in London at 
nearer £50 than £17. 

It may be the happy-go-lucky municipal financing which 
gives unlimited service in a big town at rates like £5 5s. 
will bring the taxpayer some very valuable, if costly, 
experience; but the ground thus traversed as virgin soil has 
already been well laboured, and throngh dearly bought 
experience, telephone managers and engineers have arrived at 
some very definite results, which are not secrets, but common 
property. Competition in telephony is an anachronism, 
and the rates proposed for London err, if at all, in the 
direction of being too low rather than too high. 

I shall probably never have the privilege of paying taxes 
in Glasgow ; I shall seldom use the telephone in London, and 
it may seem presumptuous for an outsider to interfere in the 
discussion of a domestic question. But we are all, through- 
out the world, interested in the subject, which is of universal 
interest, for the telephone is one of the essential means of 
communication in industrial, commercial and social life, and 
it seems to me the duty of those engaged in telephony to 
support your example in inaking known the truth, to con- 
trovert error, and to correct mistaken impressions in the 
mindsof the public. "That is my apolozy for this letter. 


G. de la Touanne, 
Telegraph Engineer, 
Foreign Member Ins’, of Electrical Enginecrs. 


Paris, December 5th, 1901. 
e 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING DEC. 11TH, 1900. | WIRE ENDING Dec. 10TH, 1901 


Alexandria .. Value £1,842 | Adelaide Value £28 
Amsterdam .. 85 97 


. ee vis Amsterdam vs es os 
Antwerp e 0e. 5 242 Auckland .. 0. e >» EO 
Bangko „ ee m T 83 Batoum m x Wa . . 200 
Beira. Teleg. mat. s . . 311 Bombay  .. sca zo .. 189 
mbay ia Sd << oe 57 Boulogne .. M á: Y 36 
Buenos Ayre - as xa 59 Buenos Ayres. 'Teleg. cable .. 476 
cutta .. oe oe ee 202 Calcutta kx x T . . 992 
Cape Town.. ia Ma .. 968 » Teleg. wire. eS 337 
n Teleg. apparatus. 82 Christchurch V ie . 40 
Christchurch ks is - 56 Colombo e . 106 
Colombo T E .æ. 418 Copenhagen s - xs cl 
Copenhagen. Teleg. wire v4 76 y Teleg. cable .. 186 
Durban - - E» vs EB Dardanelles. Teleg, cable. 115 
oe Teleph. mat. ee ee 97 Durban 0 oe ee ee ,031 
Genoa. Teleg. mailt. B0 Fremantle... «- 110 
Gibraltar .. ds 5 E 9 Gothenburg es - ws 28 
Halifax <a - "n NS 12 Ae Teleg. wire. 2 
Hamburg. Teleg. mat... .. 600 Hobart m và . 205 
Hiogo.. T" cs . 149 Hong Kong.. -T is .. 120 
„ Teleg. mat. ‘ 66 Melbourne .. es $a .. 633 
Hobart và wi 22 St. Petersburg. '"Teleg. mat. .. 2,000 
Hong Kong. ea - . 150 Bantos € ne .. 571 
$s Teleph, mat. 115 Stockholm .. v vs - 90 
Kure .. X vs m s d Sydney " T "T . 750 
Leghorn. "eleg. mat. - 81 Wellington. v ss is 79 
Lisbon s. te js . . 1,100 |. P Aerial cable — . 1,047 
Malta.. - Ks IT 2 i Submarine cable 133 
"T Teleg. mat. T" 55 
Melbourne .. T" E oe BRZ 
Nagasaki e vk . . 103 
Ostend ee ss "m .. 447 
Penang. Teleg. mat. .. . 212 
Port Chalmers. ia € 65 
Rangoon " ws cs 60 
Singapore .. s» ks As e3 
Stockholm. Teleg. mat. - 79 
Sydney x B ex 555 
Wellington kx re T 49 
NE Teleph. and matrl. 900 
Total ee 48, 766 Total ee £9,852 


Barnsley Battery.—In our November 22ud issue, 
p. 854, we mentioned a “Tudor” battery at the Barnsley clectricity 
works. We are informed that the battery is of Messrs. Pritchetts 
and Gold’s manufacture, and was put down by them. 


Catalogues.—The General Electric Company (1900) 
have brought out a new leaflet describing their“ Angold differential 
cut-out” for series arc lamps, for which they claim special 
advantages. 

The “ Knowledge” Diary and Scientific Handbook for 1902 con- 
tains much material of an astronomical nature, and should be very 
useful as a desk diary. (326, High Holborn. 3s.) 

Messrs. Millington, Everitt & Co., Limited, Cambridge, have sent 
us some illustrated price lists of their continuous current electric 
motors. 

The Southwark Manufacturing Company, of 28, Southwark 
Bridge Road, S.E., have sent us one of their price lists of hair, 
cotton and leather belting, and other specialities. 


Cork International Exhibition, 1902,—Mr. R. A. 
Atkins, hon. secretary of this exhibition, writes from Municipal 
Buildings, Cork, to correct a statement which appeared in our last 
issue. The latest date fcr all applications, save for the Women's 
Section, was November 30th. Space has been very largely over- 
applied for by applicants from all over the British Isles, the Conti- 


nent of Europe, America and Africa. All communications must be 
addressed to Mr. Atkins. i 


Dissolutions, &e,—4A meeting of the Continental Water 
and Electrical Power Syndicate is to be held at 97, Finsbury Pave- 
ment on January 15th to hear an account of the winding-up from the 
liquidator, Mr. Harry Meredith. 

Messrs. C. V. Fisher and A. E. Allison, electrical engineers, Cleve- 
land Strect, Doncaster, have dissolved partnership. Mr. Allison 
attends to debts. 

Messrs. W. and H. P. Frazier (H. P. Frazier & Co., electricians, 
Congreve Street, Birmingham) have dissolved partnership. 


Tor Sale. — Some gas engines, dynamos, and other 
electric lighting plant, are offered for sale by private treaty. The 
particulars of these and also of another clectric lighting installation 
which is to be disposed of, appear in our advertisement pages to- 
day. The gas-driven plant, battery, lamps, &., used for lighting 
an arcade at Colne is also offered for sale. 


The Leigh Cable Works.—These works are now ready 
for business, and at the last meeting of the Tramways and Electricity 
Committee of the Leigh Town Council, the tender of the Anchor 
Cable Company, Limited (the lowest), for the supply during the 
ensuing 12 months of cables and accessories to the extent of £1,103 
was accepted. Three members of the Committee, said to be 
interested in the company, did not vote. 


New Electrical Wiremen's Association.—As a result 


of the recent meeting, it has been decided that the new Society be 
known by tte above title. It has also been decided to meet every 
Saturday at 8 p.m. until further notice at the ' Alma," Parson’s 
Green Lane, Walham Green, 8.W. Competent wiremen wishing to 
join are requested to communicate with the Secretary, New 
Electrical Wiremen's Association, 79, Hubert Grove, Clapham, S. W., 
or at the Alma.” 


Trade Announcement, — The Electric Construction 
Company, Limited, will open a branch office at Prudential 
Buildings, King Street, Manchester, on or about 20th inst. Mr. 
Sidney Crouch, A. M. I. E. E, has been appointed the representative 
of the company for Lancashire, Yorkshire and neighbouring districts. 
Mr. Crouch has for several years represented Messrs. J. H. Holmes 
and Co., of Neweastle-on-Tyne, in the Manchester district. 


Watertight Lampholders.—In our ** Correspondence " 
columns last week, “ Moisture" asked for a means of making an 
ordinary lampholder absolutely watertight at the lamp socket. Mr. 
Samuel Miller, of 249, High Street, Camden Town,N.W.,has now sent 
us a specimen rubber sleeve, which he has patented and is supplying, 
to cover the lampholder and extend to the glass of the lamp. He 
states that the lamp will even burn under water when the sleeve is 
used. The Imperial Lighting Company of 13, Gate Street, 
Holborn, W. C., also supply a watertizlu lampholder. 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.—The electricity supply, which failed on November 
8th, failed again on the 25th, and the new switchboard, which had 
been brought iuto use, was seriously damaged. Mr. Gatehouse, 
the electric lighting inspector, stated that the latter, which is of 
American construction, broke down when switching over from one 
machine to another. Temporary arrangements were made to carry 
on the supply until a Ferranti switchboard can be installed. 
The T.C. last week refused to re-elect the E.L. Committee, and 
resolved to forma committee of the whole Council to deal with the 
matter. This committee has appointed an inquiry sub-committee to 
investigate the past history of the concera and report as to its future 
working, with information as to the amount of money required to 
put the undertaking into a thoroughly sound condition, and a 
management sub-committee to carry on the works from day to day 
until the Council shall have come to a decision. 


Bloemfontein.—The T.C. recently considered the report 
of Mr. Hammond, the consulting engineer, on the electric light 
extensión scheme. Mr. Ehrlich thought the Council should agree to 
Mr. Hammond's proposal to provide additional machinery at the 
cost of £13,500, the cost of mains to be added from time to time 


as required for consumers and for street lighting. The report was 
adopted. 


Bristol.— The T.C. has approved the promotion of an 


omnibus Pill containing the extended powers for the Electrical 
Committee already noted by us. 


Broadstairs,—The U.D.C. has agreed with the Isle of 
Thanet Electric Tramways and Lighting Company as to the erection 
and supply of arc lamps, at £13 16s. Sd. per 12-ampere lamp burning 


3,000 hours per annum, and £12 per 12-ampere lamp used only in the 
summer. 


Cardiff. —The E. L. Committee has decided to charge Id. 
per unit for 50,000 units per annum, 11d. for 35,000, and 13d. for 
25,000 units for motive power to the Mount Stuart Dry Dock 
Company. Ine committee last week increased the salary of Mr. 
J. E. Teasdel, deputy electrical engineer, from £175 to £200. 


Derhy.—4At a special meeting of the T.C. last week Mr. 
A. Butterworth, J.P., presented an elaborate statement with refer- 
cnce to the adverse balance on the working of tbe electric light, and 
pointed out that the increase in the expenditure included £2,227 
for coal, £40 for oil and engine waste, £65 for renewals of street 
lamps, 439 for wages, £1,276 for interest, and £535 for repayments 
of loans—a total of £4,844 in all. The borough accountant made 
the depreciation and sinking fund to be 4'8 per cent. on their 
capital. Out of the published list of 38 electric-light concerns 
under provincial authorities, only one (Shrewsbury) paid as large a 
percentage: and 1 per cent. made a difference of £1,257 to the 
Council. The demand for electricity, both for lighting and power, 
continued to increase. In March, 1900, there were 496 customers 
using 45,000 lamps, whereas in March, 1901, there were 636 cus- 
tomers using 60,000 lamps. Then the revenue showed that for the 
year up to March, 1900, they sold 49,265 units for £427 14s. 4d., 
and in the year ending March, 1901, they sold 73,889 unite for 


£637 2s. 3d. The Council resolved to expend £3,000 for the purchase 
of electric motors, 


Dumfries,—The E. IL. Committee has received a letter 
from Messrs. J. and W. Purves, Edinburgh, on behalf of Messrs. 
Crompton & Co., electrical engineers, London, forwarding a new 
offer to undertake the supply of electricity to the town. The 
B. of T. hasdecided to defer consideration of tbe revocation of the 
prov. order for 12 months from June 15th last. It was decided not 
to consider tho terms of Messrs. Crompton’s otfer in view of the 
resolution of the Council to carry through themselves the installa- 
tion, and to send a deputation to Old Trafford for the purpose of 
obtaining information regarding Mond gas. Provost Glover stated 
that he had received an offer from Messrs. Brunner, Mond & Co., 
to lay down plant, working from 750 to 1,000 H.P., for £2,500. 


Epsom.—The U.D.C.s installation was tested for the 


first time on Wednesday evening, when the street lamps were 
&witched on. 
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Durban.—4n action brought by Marie Rampores against 
the Corporation for £1,000 damages, by reason of her husband having 
been killed by electric shock through coming in contact with an 
overhead lighting wire whilst working on a housetop, has been 
decided in favour of the Corporation, on the ground of contributory 
negligence. 


East and West Molesey.—The U. D. C. has finally 
decided to rescind the motion authorising the application for a 
prov. order. 


Elland.—The D.C. has decided to apply to the L. G. B. 
for sanction to borrow £16,000 for a refuse destructor and electrical 
installation. 


Enfield.—The D.C. has given its consent to the appli- 
cation of the North Metropolitan Electrical Power Distribution 
Company, for a prov. order for the electric lighting of the district. 


Farnham. —'The U.D.C. has received the report of 
its advising engineers, Sir William Preece and Major Cardew, on 
the proposed installation of electricity by the Edmundson Elec- 
tricity Corporation. The corporation's proposal is that the Council 
should arrange for a loan, the company to carry out the works 
under the supervision of the Council's engineer on terms to be 
agreed upon, and the undertaking to be leased for a period of 14 
years at a rental equivalent to the amount of interest and loan 
repay ments. 


Felling.—The U.D.C. has resolved to accept the terms 
of the Durham County Electric Power Company, namely— 
that for public lighting 16 c.p. lamps be charged £2 10s. per 
annum; two 16-c P. or one 32-c.P., £2 188. per annum ; that the 
general average per unit to private consumers should never excced 
the price in Gateshead ; that motive power be supplied at 1s. 6d. per 
unit to machines running 54 hours a week, the supply to be ready in 
15 weeks; and that certain tramlines be constructed, 


Frome.— The D.C. has decided to adopt the scheme of 
electric supply submitted by Mr. F. H. Medhurst, at an expenditure 
estimated at from £15,000 to £20,000. 


Glasgow.—The Corporation have decided to add 31 are 
lamps to those already in use for public street lighting. 


Grays,— The electrical engineer, Mr. Long, reports that 
there have been 41 applications for a supply of electric energy, 
representing the equivalent of 3,533 lamps of 8 C.P.; 20 street 
lamps have also been connected. From October 21st to November 
21st the refuse consumed in the Meldrum destructor was 151 tons, 
and the coal used 124 tons. If there had been sufficient refuse, he 
considered that no coal would have been required. 


Hendon.—On Saturday last Col. A. J. lepper, R. E., 
L. G. B. inspector, opened the inquiry into the application of the D.C. 
for a loan of £36,400 for electric lighting purposes. As considerable 
opposition has been evinced towards the scheme, counsel represent- 
ing the U.D.C., 600 ratepayers, the Electrical Power Distribution 
Company, the Midland Railway Company (whose rateable value ig 


one-eighth of the total rateable value of the parish), the North 


Middlesex Gas Company, the Hendon Ratepayers’ Association, and 
other ratepayers, were in attendance. Mr. R. Hammond, consulting 
engineer to the Council, gave an outline of the scheme proposed. 
The system was a low pressure one on the three-wire system, with 
480 volts between the outers. The generating station would cost 
over £6,000, and there would be over 8 miles of mains. The feeders 
and distributing mains would cost about £12,318. "The boiler house 
plant would cost £3,238. The cost of the engine house plant would 
be £3,876. No provision is made as yet for public lighting. The 
population of the district is about 23,000, and thc rateable value 
£124,595. The inquiry was adjourned until Thursday, 12th inst. 


Johannesburg.—The T.C. has resolved to undertake 
the lighting of Bertram's Township with electricity, and to utilise the 
plant of the Lighting Syndicate for this purpose. 


Leek.—The D.C. has appointed Messrs. Burstall. and 
Monkhouse consulting enginecrs to carry out an electric lighting 
scheme, 


Leigh. — The L.G.B. has sanctioned the borrowing by 
the Corporation of £11,250 for electric lighting extensions. 


Lewes,— The T.C. is considering the question of electric 
street lighting. | 


Llandilo.—The U.D.C. has signed the contract with 


Mr. Bertram Thomas for the clectric lighting scheme. Mains will 
be laid throughout the town at a cost of £2,770. 


Lougliborough.— The T.C. has resolved to exercise its 
electrical powers and to appoint Mr. C. H. Gadsby as engineer 
for carrying out the works. 


Mitchelstown.—A committee of the people of the town 
has obtained the sanction of the R.D.C. for a loan of £2,000 to 
carry out the electric lighting scheme. 


Monmouth,—The electrical engincer, Mr. A. W. Blake, 
has reported to the Town Council that the plant at disposal is not 
sufficient to cope with the demand for lighting. The T.C. has 
oe resolved upon the purchase of another alternator of 60-K w. 
capacity. 


967 


London.—Poriar. The Borough Council has decided 
to light the main roads in the Isle of Dogs and Old Ford, and 
two miles of side streets in other parts, with electricity. 

BERMONDSEY.—The Finance Committee has approved of the ex- 
penditure of a sum not exceeding £1,000 for the purpose of wirine 
and putting in fittings to the premises of those requiring electric 
light from the Council's works, notwithstanding that the L.G.B. 
has stated that the expenditure could not properly be incurred 
under the Local Authorities’ Expenses Act, and that the Board of 
Trade had expressed the opinion that there was nothing in the elec- 
tric lighting order which empowered the Council to execute any 
work on the consumers’ premises. 

HAMMERSMITH.—Owing to the number of applications received 
for charging the batteries of motor cars, the Borough Council has 
decided to establish a charging station at the electricity works, at 
an estimated outlay of £200; petrol car ignition batterics are to be 
charged at the rate of 8d. per unit, and electric cars at the rate of 
3d. per unit. | 


Margam.—The U.D.C. is to apply to the L.G.B. for 


Powers to borrow £7,000 for electricity works. 
North Walsham.—The D.C. has agreed not to enter 


into negotiations with any company except the National Electric 
Wiring Company, Limited, until the latter has submitted a scheme 
of clectricity supply. 


Paisley.—The T.C. has agreed to borrow a further 
35 of. £30,000 for the extension of the electric lighting under- 
taking. 


Penarth.— The electricity works, which have been ready 
for some time, commenced working last week. They were erected 
by the Electrical Power Distribution Company. 


Pencoed.—The Lighting Act has been adopted at 
Pencoed, and when the scheme for lighting the Great Western 
Railway by electricity is adopted, it is proposed to arrange with 
the company to light up the place by electricity. 


Rochester.— serious explosion occurred on Saturday, at 
an underground transforming station belonging to the Rochester 
and Chatham Electric Lighting Company, in the High Street, 
Rochester. 


Rotherham.—Messrs, Kennedy and Jenkin are to prepare 
a report and specification for the T. C. re electric tramways. 


Stepney.—The M.B.C. has sanctioned the expenditure 
of £1,440 on arc lamps, and £1,270 on the conversion of gas lamps to 
electric lighting in a large number of streets. 


Stirling.—The T.C. has adopted a three-years’ purchase 
system of electric wiring, as free wiring has not been a success in 
Stirling. A scale of charges has been adopted for the hire and 
hire-purchase of electric motors. In addition to the flat rate of 
2d. per unit for motors, a maximum demand charge of 5d. per unit 
for the first hour per day, and 1d. per unit subsequently, has been 
introduced. 


Nunderland.—The electricity undertaking is ‘now sup- 
plying 110,185 8-c.p. lamps, with 683 consumers. The number of 
units to be sold this year is estimated at 2,500,000. The profit for 
the year ending March 31st last was £1,257, and the capital outlay 
was then £119,933; this has been augmented by the erection of the 
generating station at Hylton Road. The average price received 
from consumers is 3°63d. and the cost to the Corporation is 3d. The 
Committee now has plant for the supply of 132,000 8-c.p. lamps. 


Swansea,— There have been so many applications for 
lighting that there is urgent necessity for the extension of the plant 
in readiness for next winter. 


Wimbledon.—The annual accounts of the U.D.C., 
audited to March last, show that the receipts from the Council's 
electric undertakings amount to £3,731 178. 10d., in addition to 
44.028 188. 11d. for public electric lighting. The expenditure was 
£7,089 118. 10d. ö 


Woolwich.— The Council served notice on the Black- 
heath and Greenwich District Electric Light Company on June 
12th, 1901, of intention to purchase the Eltham undertaking at the 
expiration of 12 months. Shortly afterwards the company served 
the Council with notice of their intention to lay mains throughout 
the whole of the Eltham area. The approximate cost of laying 
these mains, and of carrying out the works connected therewith, is 
from £20,000 to £30,000. Under the terms of the company’s order 
the Council objected to the company’s proposals to lay these mains, 
which might involve the repayment by the Council of this large 
expenditure, together with the 38 per cent. premium provided in 
the purchase section. The company bave appealed to the B. of T., 
and this appeal is now pending. The company had already ex- 
pended the sum of £2,500 in the Eltham area. In order to avoid 
litigation, the Committee recommends :—" That the Council offer to 
purchase the Eltbam portion of the company s undertaking for the 
sum of £6,000 upon condition that the company prove that the sunt 
of £2,500 had been properly expended by them, and that the com- 
pany agree to supply the Council with electricity in bulk upon 
terms to be agreed.“ The M.B.C. adopted the Committee's recom- 
mendations. T 

Negotiations are pending with the L.S.B. for the lighting of the 
Board Schcols in the borough by means of electricity 
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TELEGRAPH AND TELEPHONE NOTES. 


The Australian Cable.— The telegraph ship Scotia 
arrived off Gravesend on 6th inst. after her long voyage from 
Australia. She has been with the Anglia laying the final link in the 
cable which now runs from England through the Mediterranean 
and the Red Sea, thence to the Seychelles and Mauritius, aud then 
vid Rodrigues and Cocos Island to Perth in Western Australia. 


Dublin Telephones.— The Dublin Corporation has 
deferred action in the matter of municipal telephones for six 
months, so as to see how certain English municipalities succeed. 


“Civil Service Magazine. — This illustrated monthly, 
which is edited by Mr. C. H. Garland, contains in its second 
number, which is now before us, two articles of interest from a 
telegraph man’s point of view; onc discusses the question, Should 
the Postmaster-General be Abolished ? " and the other is devoted to 
“ The ‘'ciephone Girl: Her Value and Her Pay.” 


Grautham Telephones.—Last week a L. G. B. inquiry 
was held here into the Council's application to raise a loan for the 
establishment of a municipal telephone exchange in the borough 
and certain outside parishes. Major-General Webber has acted as 
Consulting engineer to the Council. The rates proposed are £3 per 


annum if a resident in or one mile from Grantham; 10s. per mile 
extra for each additional mile. 


Manchester Telephones.—A town’s meeting has been 
held for the purpose of forming a joint board with Salford and other 
townships for providing a system of municipal telephonic com- 
munication in the Manchester district. There was some opposition, 
but the mayor declared the resolution carried. A poll was 
demanded, but it is not at present certain whether it will be 
persisted in. | 

New Telephone line between Italy and Switzerland. 
—A credit of 51,000 lire has been authorised for the construction of 
an international telephone line between Italy and Switzer and. 
The line will connect Milan, Como, Chiasso, and Zurich. A further 
sum of 700,000 lire has been authorised for thc construction of an 
international telephone line between Italy and France, connecting 
the following Italian towns with the French system:—Home, 
Sienna, Florence, Bologna, Turin, Genoa aud Milan. The sum of 
151,000 lire has also been voted for telegraph lines connecting 
Genoa and Milan with the French system, and by this means to 
form further direct communication with London. 


Scarborough Telephones,—The Corporate Property 
Committee has appointed a sub-committee to make inquiries as to 


the practicability of the adoption of municipal telephones in Scar- 
borough. 


The Telegraph Wire Export Trade.—A further spurt 
of great activity was experienced m the export trade of the country 
in telegraph wire and apparatus connected therewith during last 
month, the shipments reaching a total of no less than £272,764, as 
compared with only £112,687 in October last, and £230,430 in 
November, 1900. So far as the year has gone it has been one of the 
most active on record, the exports during the 11 months ending 
with November having amounted to no less than £3,138.603, as com- 
pared with £2,814,159 in the corresponding period of last year, 
and £1,360,819 in the first 11 months of 1899. 


Telegraphic Interruptions and Repairs :— 

CABLES, INTERRUPTED, REPAIRED. 
ee ee [E June 20, 1899 eae ee 
ee se ees March 1, 1900 ee ee 
.. Dec. 4, 1901 sei 
.. Dec. 10, 1901 .. 


Latakia-Cyprus .. c E 

Para-Maranham Ss es 

Marseilles-Barcelona .. ss " x 

New Brunswick-Prince Edward Island. 
LANDLINES :— 

" Pla Hanekin” on Persian territory — .. — .. Feb, 24, 1900 oe 

Communication with Baranquilla and Cartagena Deo. 8, 1900 
T towns of Venezuela 


.. Oct. 81, 1900. 


The Telephone Agreement.— The Postmaster-General 
last Friday received a deputation from the L. C. C., who protested 
against the terms of the new Post Office telephone scheme, and 
complained that it did not provide the effective competition with 
the National Telephone Company's service which the public had 
been led to expect. Lord Londonderry, in reply, as we gather from 
the Times summary, admitted that the competition which was 
being instituted with the National Telephone Company was not the 
kind of competition carried on in the commercial world by rival 
traders. Such a competition, for reasons which he set forth at 
length, he held to be undesirable in the publc interest. The 
London public could not be well served without an arrangement for 
securing co-operation between the two rystems, and the arrangement 
arrived at after a great desl of negotiation secured such a co- 
operation, while at the tame time it deprived the company of the 

rivileges it had hitherto enjoyed of an unregulated monopoly. It 

ad also been agreed, when the company's licence expired in 1911, 
to purchase so much, and so much only, of the plant of the company 
as was suitable to the requirements of the Post Office. As to the 
rates to be charged, there was no foundation whatever for the 
allegation that they were unduly higb, or that the interests of the 
public of London had been sacrificed to those of the company's 
shareholders. It was necessary that the service should be celf- 
supporting; it was in the nature of an experiment, and it was 
always easier to reduce the charges fur a public service than to 
iucrea«e them. Lord Londonderry procceded to point out that no 
comparison could justly be instituted between the ;atcs charged in 


the London area, with its population of over 6,000,000, and the rates 
in provincial towns, and to lay stress on the provision made for the 
class who only require a limited user of the telephone service. 


Finally, he reminded the deputation that the rates would be open 
to revision in 1905. | 


Voeabulary.— The Administration of the Argentine 
Republic are considering the advisability of proposing to the Inter- 
national Telegraph Conference to be held next year in London, the 
adoption of the vocabulary of Mr. Nicholson, Superintendent of the 
Rio Plata Telegraph Company. The system was invented in 1895, 
and it is claimed for it that it considerably reducesthe time occupied 


in transmission. A notice of the vocabulary bas appeared in the 
ELECTRICAL REVIEW. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam. — December 18th. Tenders are invited by 


the Netherlands Ministry of the Colonies for the supply of tele- 
graphic apparatus. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. Tenders are to be 
sent by registered letter to La Collège, Echevinàl, Ghent, while 
full particulars can be obtained from Le Bureau des Travaux. 


Birkenhead.—The Corporation Tramways Committee 
invite tenders for a supply of the following stores for the12 months 
ending December 31st, 1902 :—Poplar wood blocks; cast-iron brake 
blocks and other castings; motor grease; river sand; cleaning 
cloths ; sponge cloths and brushes. 


Egypt.—January 18th. Electric lighting of Suez and 
Damanhour. Particulars from the Minister of Public Works, Cairo. 


France.—December 16th. Estimates will be opened at 
the Hotel de Ville, Surisnes, France, on 16th prox., for the supply 
of three electric units and pumps, for the purpose of raising water 
in the departmental drainage station; and at the Hotel de Ville, 
Courbevoie, France, on same date, supply of two electric groups and 


pumps for same purpose. Information in each case from the 
municipality. 


France.—December 17th. Tenders are being invited 
until the 17th inst., by the French Post and Telegraph authorities in 
Paris, for the supply of 15 kilometres of iron pipes for pneumatic 
pipelines. Tenders are to be sent to Le Sous Secretariat d'Etat des 


Postes et des Telegraphs, 103, Rue de Grenelle, Paris, whence 
particulars may be obtained. 


Hornsey.—January 15th. Pipework and mechanical 


coal-handling plant for electricity works for the U.D.C. See 
“Official Notices December 6th. 


Horsham.— December 17th. Meters (D. C.) and cut- 


outs for the electricity works. See Official Notices” December 
Gth. 


Kirkcaldy.—January 8th. Piping, pumps, feed heater, 
&c., for electricity works. Sce Official Notices” to-day. 


Leigh.—The Corporation Electrical Engineer (Mr. J. 
Foster) has been instructed to advertise for tenders for (1) erection 
of a boiler house; (2) one 400-H. . water-tube boiler; (3) one ect of 
condensing and water cooling plant; and (4) one dynamo and two 
feeder panels for main switchboard. 


Leith.—December 16th. Boilers and economiser, 


condenser, cooling tower, pipes, dynamo and feeder panels. See 
Official Notices" December 6th. 


London.— December 19th. Electric fire alarm system 


for the N.W. Fever Hospital, Hampstead, for the Metropolitan 
Asylums Board. See Official Notices“ November 20th. 


Maidenhead.— December 13th. Steam piping, trans- 
formers, motor -· generators, battery, switchboard, arc lamps, cable 


work, and crane for electric lighting works. Sce Official Notices” 
November 22nd. 


Maidenliead.— December 13th. Stoneware conduits for 


electric mains, arc lamp-posts, &c., for T.C. Consulting engineers 
Burstall & Monkhouse. 


Maidstone.—December 19th. Electric light fitting and 
wiring at various public buildings for the Corporation. Bee 
“ Official Notices“ December 6th. 

Manchester.—Dccember 17th. Tenders are invited for 


the construction of rections 1 and 3 of a subway for electric cables 
iu Stuart Street, Cavendish Place and Queen Street, Bradtord. 


(Continued on page 1017.) 


-» 


N 


E e 


"di | 


may be united with any number of other cars similarly 
equipped, or with any number which have no motors, into 
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SPRAGUE MULTIPLE UNIT SYSTEM. 
As APPLIED ON THE BOSTON ELEWATED RAILWAY. 


By FRANK J. SPRAGUE. 
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Tute multiple unit system, reduce? to commercial practice in 
Chicago only four years ago by the writer, is now recognised 
as the preferable method of operating electric railways on all 
congested service where there are frequent trains of variable | f) ^ tag radi a a 

length, and the need is felt of quick and economic hand- | Q1 S NGA QUAM RC ME T vases 


ling of units at high schedule speeds. It has received the , . Roe 085 P Heri 


highest practical endorsement, the adoption already of over 
300,000 H.P. of equipment, and it is reasonably safe to say 
that for the class of service for which it is designed, no 
other method of train operation can approach it for effec- 
tiveness. 

The system is really & method of train operation and 
control, by means of which cars are equipped with motors 
and motor-controllers, individual to these cars, so that they 
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a train of any length, and operated from as many points 28 
desired through a controlling line common to all cars. The 
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number of cars, their sequence, and their end-to-end 
relation, are matters of indifference, and the character 
and capacity of the equipment are dependent upon the 
schedule specified, varying from every car, where the highest 
schedule is required, down to two cars in a train. 

It is evident that such a system lends itself to every con- 
dition of congested passenger service. The similarity of 
equipment ensures flexibility of train operation, and provides 
a motive power proportioned to the requirements. Loco- 
motive operations are abolished, trains can be reversed at 
any cross-over, and traffic concentrated on any section of a 
road. - The safe interval between trains is dependent upon 
the maximum speed and the power of control, and hence 
both the time and the distance intervals between trains can 
be reduced. 

With high-power equipments any required schedule up 
tothe maximum becomes possible, and the number of cars 
in service can be made a minimum. Where a crowded 
system has main tracks with branches, units for the different 
branches can be combined on the main line, and split up at 
junctions, and %% ierit, 
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Fia. 4.—SpraGuE Forpixa Can. 


The operation of the system is simple. Every unit being 
self-contained, and every aggregation of such being simply 
an extension in the length of the unit without changing its 
general character, operation becomes habit. Like hand and 
like train movements exist whatever the combination of 
units. Protected by automatic devices, a man of ordinary 
intelligence can handle trains with less trouble, so far 
as the electrical apparatus is concerned, and with less instruc- 
tion than is required for the air brake. The highest safety 
being essential, the system of operation obviously provides it. 
In case of failure of brakes, the machines throughout the 
entire train can be safely reversed. The current input to 
the machines is automatically limited on cach one to its safe 
capacity. In case of accident to an operator, the entire 
power is instantly removed from the train, and if the master 
switch on the leading car is inoperative the train can be 
opcrated from either end of any other. In fogs and on 
slippery rails, a fixed schedule can be maintained more 
effectively because of the lower maximum speed, and the 
less distance travelled in braking. 

The multiple unit system has now become a necessity, for 
without it some of the modern railway work would be impos- 


sible. In the history of transportation no more difficult 
problem has heen undertaken than the inauguration of the 
elevated service on the lines of the Boston Elevated Railway, 
The transportation problem in Boston is most complex. The 
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streets are narrow and crooked, and the inner terminus for 
most of the travelling public is a restricted area and 
extremely crowded. The congestion of the car service was 
considerably removed by the construction of the“ Subway," 
built by the Rapid Transit Commissioners of Boston and 
leased to the street railway company. his afforded temporary 
relief, but it was early found to be inadequate for Boston's 
growing needs, 

The necessity for improved service being seen, plans were 
made and work actively prosecuted—one result being the 
elevated system shown in the accompanying map 
(fig. 1)—all of which, except the portions marked A B, 
crossing the Charles River, and cp, to South Boston, is 
built and in operation, with about 15 miles of track. Without 
personal inspection of the road, the boldness of the conception 


Fig. 7.--Pir.or Motor DETACHED FROM MMN CoNTROLTI FR. 


can hardly be appreciated. On a trifle over 10 miles of 
track, the western route alone, there is an aggregate of 3,399 
of curvature, and the longest stretch of straight track is less 
than ‘28 mile. If the track were laid out with this amount 
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of curvature from a common centre, it would complete nearly 
10 circles. Many of the curves are as low as 90 ft. radius. 
The ascending grades are as high as 5 per cent., or 264 ft. 
per mile ; the descending grades as much as 422 ft. per 
mile, or 8 per cent. (fig. 2). 

Of the present railway tracks, about 2:27 miles are under- 


Fra. 6.—MaiN CONTROLLER, OPEN FoR INSPECTION, 


ground in the subway, and the temainder on elevated 
structure at each end of the road. 


OPENING OF ROAD. 


Surface cars had been run on the subway tracks now occupied 
by the elevated lines since the subway was opened. In order 
to make the track connections to the elevated structure, and 
to reconstruct the subway platforms for elevated trains, it 
was necessary to discontinue the surface cars on the tracks in 
the subway. With a view to causing as little incon- 
venience to the public as possible, this change was made 
during a week-end. On Saturday evening, June 8th, at 
8 o'clock, the last surface car was run over these tracks, and 
on Monday morning, June 10th, at 5.30 o'clock, the elevated 
service was begun. Over 1,200 men were busied during 
this time in making the change. In addition to perfecting 
the track, signals, platforms and equipment necessary to be 
placed in operation, the largest task in this limited time was 
to re-arrange the operation of the surface lines, and to pro- 
vide for the changed conditions of traffic. 
1,600 surface cars are run on the Boston 
system. During the change-over tem- 
porary schedules and lines were in n 
operation. This would not have been a 
possible during the middle of the week, as 
the street traffic would not permit the 
great number of cars to be on the streets. 
The starting of the elevated service 
Involved the changing of 1 lines of 
surface cars and the inauguration of 22 
transfer points. Tt also called for the 
provision of a new transfer system, 
requiring the instruction of no less than 
2.500 conductors of the surface lines. Of 
the 850,000 daily passengers, fully 45 
per cent. were diverted from their 
accustomed routes of travel. On their 
opening day it is estimated that 66 
elevated cars carried 300,000 people, and 
100,000 transferred at the Sullivan Square 
terminus. 

When this service was undertaken not 
one of the trainmen had ever made a 
complete trip over the road, and few 
had ever had any experience with train service, The 
whole equipment was entirely new, and last, but not least, 
p majority of the patrons had never ridden on an elevated 
rain. 

The extraordinary conditions surrounding the operation of 
these traing rendered every possible safeguard imperative, so 
that every improvement conducive to safety has been adopted, 


The guard rails are of 100 lbs. section, and are rigidly 
fastened. They are placed somewhat higher than the track 
rail, so that the possibility of derailment is practically 
eliminated. The strength and rigidity of the structure is 
exceptional (fig. 3), and the excellence of the details of 
track alignment and special work is notable. The move- 
ment of trains is governed completely 
by interlocking stations and by automatic 
block signals ‘of the electro-pneumatic 
type. One of the track rails is insulated 
from the other, so that a track circuit 
signal system can be used. The cars 
are all provided with automatic trips, 
so that if a train is run past a stop 
signal, the air on the train is immediately 
thrown into * emergency." 

The question of control and equipment 
of the trains was one which called for 
the most exacting consideration. It was 
early appreciated that more than the usual 
motive power should be used. Equip- 
ment on more than one car in the train 
und the“ multiple unit“ system were 
considered imperative. In order to 
determine the safest and best system 
for their use, it was decided to invite the 
installation of three different equipments 
on test trains to be run over the most 
difficult portion of the road—the subway. 
The tests and investigations made were 
the most complete and elaborate ever undertaken in com- 
petition for an electric railway equipment. The contract 
for the controlling system was finally awarded the Sprague 
Electric Company, and this was followed by two additional 
contracts, aggregating 150 motor cars, of which 100 are 
already installed. 

For the construction of the cars and the installation of all 
apparatus on them most careful and exacting specifications 
were made. The cars are substantial and very solidly built ; 
the seats are longitudinal, and centre doors are used. The 
platforms are longer than customary. The familiar “Sprague” 
folding cab (fig. 4) is used for the motorman and operating 
apparatus. It permits the gates on each side of the platform 
to be of the same size, and gives free access across the plat- 
form. The cars seat 48 passengers; 80 more can comfort- 
ably stand up. Both motor and trailer trucks are solidly 
built and of heavy construction. The motor axles are 6} in. 
diameter at centre with 74 in. wheel-fits. The wheel base 
of the motor truck is 6 ft., and the wheels 33 in. in diameter. 
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Fia. 8.—Matn Reverser, OPEN Fon INSPECTION 


The wheel base of the trailer truck is 5 ft. and the wheels 
30 in. in diameter. The wheels are steel-tired, and the 
gears solid and pressed on the axles. Automatic couplers of 
extra heavy construction are used. Each car is equipped 
with two 150-H. P. motors, with side bar suspension. They 
are rights and lefts, so that the commutators are on the same 
side to permit of ready inspection. 


s —— — — 


22 „ ^ + 


EE Fep? oye Tiya a > 


T dTe a ES aoa 


„m — 


ee 


972 


THE ELECTRICAL REVIEW. [Vol. 49. No. 1,255, DECEMBER 13, 1901. 


J ————————— . ————— 2L ee 


The air-brake system is that of the Christensen Engineer- 
ing Company. The motor-driven compressor has a capacity 
of 20 cubic ft. per minute to a pressure of 90 lbs. The 
engineer's valves have excess pressure adjustment (fig. 5). 
The governors are of the equalising type, and control all 
of the compressors in a train. The cars are heated and 
lighted electrically. 

The multiple-unit control equipment is of the Sprague type. 
The working apparatus is located in a compartment under a 
portion of the seat at one side of the car. This compartment 
is open through the bottom of the car. Complete isolation 
of working currents from the inside of cars is therefore 
secured, with all the advantages of ready and efficient in- 
spection which such location ensures. The protection and 
isolation of the car wiring is a matter to which especial 
attention has heen given. It was realised that the current 
value of any short circuit would be in excess of any reached 
in any service existing elsewhere, and that such short circuit 
might be hazardous. The current is collected from four 

contact shoes carried on long wooden shoe beams on the 
trucks, and the main car wiring is led to each shoe through 
a detachable shoe fuse. The shoe fuse clears any accidental 
ground“ either on the car or by a contact shoe. From the 
junction of the contact shoe leads the main wiring extends 
to a protected compartment in the hood at one end of the 
car, where the taps are made for lights, heat, air and control 
apparatus, to the main switch, then back to an enclosed 
main fuse of the Noark type, located under the car; 
then to the control apparatus and motors. 

All of the truck, car and motor wiring is of special high- 
grade 3,000-volt insulation. It is removed from all vibra- 
tion as far as possible, and enclosed for mechanical protection. 
The controller equipment for each car is made up of five 
component parts :—a main circuit-breaking reverser for deter- 
mining direction of movement; a main controller ^ for 
determining speed by variation of resistance and grouping of 
motors; two master switches connected to switch lines for 
determining the movement of the main controller and 
reverser ; a secondary controlling train line terminating in 
couplers at each end of the car; and a reversible jumper for 
connecting up the train lines on the several cars. In 
addition there is a set, of relays and the throttle. These 
several parts are shown in the accompanying figures. 


Main CONTROLLER. 


The main controller (fig. 6) is of an “ironclad” 
type. All cables are led to bolted terminals insulated on 
slate, and connections are made outside the controller. The 
main contact segments on the cylinder are provided with 
removable 1}-in. copper tips, and each carries only the cur- 
rent of one motor. The contact fingers are screw adjusted, 
and are provided with springs of substantial design, rein- 
forced by a shunt of leaf copper. The finger bases are cast 
solid with the terminal stu is. The arc deflectors are of recon- 
structed granite, which combines in a most efficient way high 
insulation and heat conduction. The control limit contacts 
and segments are isolated from the main contacts by a 
vulcabeston partition. All exposed metal surfaces, other 
than contact surfaces, in the interior of the controller, are 
covered by insulation, and are finished hard and smooth. 
The blow-out coil is of simple and substantial construction, 
of liberal dimensions, and protected from working 
contacts. Means are provided for adequate ventilation 
of contacts and coil. The insulations on the shaft are 
double-keyed, to prevent possible loosening, and are set under 
pressure. 

The pilot-motor (fig. 7), which drives this main controller 
spindle, is rigidly bolted to the controller base, and is 
removable as a whole, or the fields can be removed separately. 
It drives the controller by a stepped movement through a 
powerful spring and locking pawl. These are of the most 
efficient design, to ensure * quick make of contacts, and to 
secure positive notching. The gears run in an oil chamber. 
The armature support and shaft are forged from one piece of 
steel. The pilot-motor armature is so made as to secure 
rigidity of construction as well as protection of the windings. 
The commutator is of copper, insulated with mica, and the 
brushes are of carbon, with automatic feed. All coil ter- 
minals are of heavy copper, securely fastened, with means 
for bolting the connecting wires, 


REVERSER. 


The reverser (fig. 8) is of the same “ironclad” type as 
the controller. The contact plates, fingers, and finger bases, 
deflectors, bearings, and blow-out coils are interchangeable 
with those of the controller. In addition to the motor- 
reversing contacts, the reverser has a muffled double “ line 
break" isolated by vuleabeston partitions from both the 
motor and the limit contacts. The reverser coils are wound 
with a liberal margin above service requirements, and are 
effective between 300 and 600 volts. The plungers are kept 
central, and guided by phosphor-bronze rods. The reverser is 
brought to “open” by a powerful eccentric spring connection, 
and the link connection to reverser cylinder is constructed so 
that the reverser is *dead beat" when open. Provision is made 
for the release of the cylinder from the driving mechanism 
for the purpose of ready inspection. 


(To be continued.) 


THE ELECTRIC TRAIN CONTROL SYSTEM 
ON THE GREAT NORTHERN AND CITY 
RAILWAY. 


ELECTBIC traction is now being applied on all the new railways in 
London, and seems destined at no distant date to supersede the 
steam locomotive on all City and suburban lines. One of the latest 
lines to adopt electricity as a motive power from the outset is the 
Great Northern and City Railway, which will ruu from Finsbury 


Fia. 1.—Master CONTROLLER,[OPEN, AND COVER. 


Park to Moorgate Street, a distance of some 34 miles, with three 
intermediate stops. d 

To deal with the heavy passenger traffic between the City T 
suburbs on this line, it is necessary to bave a rapid and frequen 
service of trains, and as the stations are comparatively near together, 
it is essential to employ a high rate of acceleration. T 

Another requirement of the line is that the train must be caps E 
of operation injeither direction and from either end, 80 that "n 
time and space required for the shunting of a locomotive at the 
crowded termini may be avoided. 
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After a thorough investigation of the merits of the different 
- systems, the Great N orthern & City Railway Company have decided 
i to equip their trains with the master control system of the British 
m Thomson-Houston Company, Limited, which is specially designed 
E to meet the above requirements. ~ 
The trains will each weigh about 200 tons when normally loaded, 
and will consist of seven coaches in all, of which three—the centre 
and two end ones—will each betequipped with two motors. 
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times. The position of the master controller handle indicates to 
the operator the exact position of the motor controllers on all of the 
cars, the proper number of points being provided on the cap plate. 
The rate of movement of the motor controllers, and consequently 
the amount of current taken by all of the motors is, therefore, under 
his immediate control, and the motorman is able at will to instantly 


utilise the full power of the motors in either direction in an 
emergency. 


Fia. 4.—CovPLER SOCKET AND PLUG. 


T The motors, each of which has a rated capacity of 125 H.P., are of 

the British Thomson- Houston Company's well-known type, with all 

the latest improvements, including special arrangements for ensur- 

ing the most perfect ventilation. The mctors and control system 

| are the same as those which have been adopted by the Manhattan 

EE Elevated Railway, of New York, after the most rigid examination 

x and exhaustive trials of their capabilities. Twotrains equipped with 

Gu this system are now in satisfactory operation on the Central London 
—— Railway. 

The master control system consists in general of two parts; first, 

a number of electrically operated switches, called “contactors,” 

constituting the series-parallel motor controller, which effect the 

different combinations of the motors, and vary the starting resist- 

ance in circuit with them, and a separate electrically-operated 
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In case the power circuit is momentarily interrupted for any 
reason, the system of control provides for the immediate restoration 
of the motor and resistance connections which were in effect imme- 
diately preceding such interruptions, being equivalent in this 
respect to the ordinary hand controller. All current for the opera- 
tion of the motor controllers on each of the different cars passes 
through the single master controller under the immediate control 
of the motorman. 

The interruption of current to the motors in the otf position of 
the motor controller is ensured by providing three separate elec- 
trically-operated switches connected in series, any one of which has 
capacity to open the circuits. If the train should break in two, the 
current would automatically and instantly be cut off from the 
motors on that part of the train not under the control of the motor- 
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Fig. 5—CoNnNECTIONS FOR Tyvek M TRAIN CONTROL, WITH Two C-6 CONTROLLERS AND Two 160-H. P. MOTORS. 


reverse switch ; second, two master controllers, one located at each 
end of each motor car, which operate the motor controlling switches 
and reverse switch. A cable connected to each master controller, 
and to the electrically-operated switches, runs the entire length of 
| the train, whether the cars are motor cars or trailer coaches, with 
| suitable couplers for connecting the cars. 
: The synchronous action of the motor controllers on all the cars 
with the movement of the master controller handle, ensures similar 
resistance connections and motor combinations on all the cars at all 


man, while his ability to control the front part of the train would 
not be affected. 

When the master controller is thrown off, both “ positive” and 
“negative” connections are cut off from the operating coils of the 
motor control switches and none of the train wires, or any of the 
wires in the train line cables are “ alive.” 

For reversing the motors the master controller is provided with a 
separate reversing handle, and a mechanical interlocking device 
prevents this reversing handle from being thrown unless the main 
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handle is in the off position. Moving this reverse handle either 
forward or back makes connections for throwing an electrically- 
operated reverse switch, called the “ reverser,” to either forward 
or "reverse" position. The reverser is electrically interlocked, so 
that it cannot be thrown when the motors are taking current. 

The operating circuit is so arranged that unless the reverse switch 
is thrown for the direction of carimovement indicated by the master 


Fic. 3.— REVERSER. 


controller reverse handle, it will be impossible to operate the coi- 
tactors and get current through the motors on that particular car. A 
cut-out switch is provided on each car, so that in an emergency all of 
thecontactorsonthat car may be disconnected from the controlcircuit. 
The control operatinglcurrent per car at 550. volt line potential is 
about 2 5 amperes for anlequipment for two 160-n.P. or four 80-H.P. 
motors. The total weight of control apparatus for this equipment 
is approximately 2,200 lbs. 

The following is a brief description of the various parts which 
make up a control equipment :— 

Master Controller. The master controller, which is shown in 
fig. 1 is similar to the ordinary street car controller in method 
of operation and appearance, although considerably smaller. 
Separate power and reverse handles are provided, as experience has 
led to the general use of this arrangement in preference to the move- 
ment of a single power handle in opposite directions. 

All current for the operation of the contactors passes through 
the single master controller in use, which takes current directly from 
the line. A magnetic blow-out is provided similar to that used on 
standard tramway controllers. l 

The handle for operating the reverser is located at one side, and 
can only be removed in the intermediate or off position of the 
reversing switch. As the power handle is mechanically locked 
against movement when the reverse handle is removed, it is only 
necessary for the motorman to carry the reversing handle when 
changing from car to car. 

Klectrically-Operated Switch or “ Contactor."—Each electrically- 
operated switch, called ‘ contactor,” (see fig. 2) consists of 4 
movable arm carrying a finger which makes contact with a fixed 
terminal finger, and a coil for actuating the arm when supplied with 
current from the master controller. The switch is so designed that 
the motor circuit is closed only when the current is flowing through 
the coil; and gravity, combined with the spring action of the 
finger, causes the switch to open immediately the master controller 
circuit is iaterrupted. The switch has an efficient and powerful 
magnetic blow-out, which will effectually disrupt the power circuit 
under conditions far exceeding normal operation. The different 
switches are practically identical, and the few parts which are sub- 
jected to burning and wear are so constructed as to be readily re- 
newable. They are located in a small compartment of the motor 
car, where they can easily be inspected. 

Motor Reversing Switch or Jtererser.— The general design of this 
switch, called the “‘reverser,” is shown in fig. 3, and is somewhat 
similar to the ordinary cylindrical reversing switch, with the addi- 
tion of the electro-magnets for turning it to cither the forward or 
reverse position, the operating coils being the same as the ones used 
on the motor control switches. The reversing switch is placed in 
the same compartment as the contactor switches. 

Motor Circuit Switch and Fusc.— For the purpose of disconnecting 
the motors on any particular car, a switch is provided for opening 
the main circuit between the third rail shoes or trolley and the motor 
control Between this switch and the motor control, for automatic 
LA LUE A N there is also provided either an auto- 

1c circuit breaker or an enclosed ndi 
character of the service. Mn du d RM 

Control Cut-Out Switch.—This switch is provided so that it may be 
possible to cut out allof the switch-operating coils on any car, and it 
cau be located in any convenient and desirable position on the car. 

A number of small enclosed fuses, mounted on a single block, are 


placed in the control circuit at such poi ie 
the control apparatus. uch points as to efliciently protect 


Switch for Master. Controller. -A small quick-break single-pole 
switch aud separate fuse are provided in the supply circuit for the 
protection of each master controler. When this switch is open, all 
current is cut off from the entire control system through the parti- 
cular master controller. 

Control Cable Coupler.—The coupler, or ''jumper" (sec fig. 4^, 
connecting the control cable between the coaches, consists of a 
socket attached to the car, containing & number of insulating 
metallic contacts connected to the train wires, and of a removable 
plug containing corresponding insulated contacts. The plugs con- 
nect, by a flexible cable, to corresponding terminals in the sockets on 
adjacent cars. The parts subject to wear are readily replaceable. 

The couplers are provided with spring catches, which ensure their 
remaining in contact under normal conditions, but permit them to 
automatically release in case the train breaks. 

Control Cable.—A special flexible cable made up of different 
coloured individual insulated conductors is used wlienever possible 
to make control circuit connections between the various pieces of 
apparatus, a similar cable having au outside rubber covering being 
used for the jumper " connection between the coupler plugs. 

"heos!ats.— Ile resistance portion of tlie rlieostats consists of 
open cast-iron grids, which are assembled in an iron frame. 

The grids are insulated from each other and from the supporting 
frame by mica, making the entire resistance fireproof. 

Trailer Couch Equipment.—The only apparatus necessary on a 
trailer coach, which is operated between two motor-cars, consists of 
the control circuit coupler sockets connected by special control cables. 

The approximate weight of apparatus required for each trailer 
car is 100 lbs. 

On the G. N. & C. line the trailer coaches are not equipped with 
master controllers, but where the conditions require it, every coach 
of a train, whether a motor car or a trailer coach, may be thus 
equipped, so that the train may just as readily be operated 
whether therc isa trailer coach or a motor car at the front. 

Spreial Features. This system of control being composed of 
individual electrically-operated switches, which may be located in 
any available space, can be readily adapted to many classes of 
service other than train operation. The small space occupied by 
master controller, and the ease with which it may be operated, 
makes this system desirable in some cases for large locomotives, 
heavy hoists, or other classes of severe direct current service requir- 
ing a controller easily operated, or one which may be located at a 
considerable distance from the motors. 

In some instances the ordinary directly operating controllers 
may be found to occupy too much valuable cab space, and the 


Fic. 2.—" CONTACTOR.” 


master control system may be substituted, and considerable space 
saved thereby. "m 

Being composed of a number of separate switches, it is much more 
flexible than any system in which a large cylinder is D 
operated by means of a motor or other device. The rapidity "DE 
which the “contactors " operate, and the blow delivered at 5 
contacts, ensure the removal of any roughness due to arcing, and A en 
design of the switch provides for a peculiar rubbing action wile 
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greatly reduces the liability of sticking. Oa the other hand, a 
cylindrical controller, which must necessarily revolve at moderately 
slow speed, would strike the contact fingers with less force and be 
much more liable to weld. l 

There is but one style of burning tip for both movable and 
stationary contacts, and the number of spare parts required is, 
therefore, very small. Only one form of operating coil is required 
for both the “contactors ” and the reverse switch. 

No current limiting device is used, as conditions of operation vary 
to a great extent, due to the variations ia train load, grades and 
conditions of track, and provision must be made lor accelerating 
accordingly. This system permits the same manipulation of the 
train as of an ordinary traincar, and tlie motorman has direct control 
of the motors without the intervention of any automatic devices. 


THE WESTINGHOUSE ELECTRO- 
PNEUMATIC SYSTEM FOR THE CONTRO 
OF ELECTRIC TRAINS. 


— M — 


Tux requirements of the suburban railway passenger are Ipeculiarly 
exacting. He must have a meaus of transit from the city work 
centres to his suburban home, which i3 not only cheap, but which 
willgive high average speeds with frequent stoppings; the trains 
must run frequently, have rapid acceleration at starting, and quick, 
yet gentle, braking at stopping. Such conditions cannot be econo- 
mically fulfilled by a railway system whose rolling stock consists of 
trains of many carriages drawn by steam locomotives. l Practice has 
shown that the substitution of the electric locomotive for the steam 
locomotive is followed by vastly improved operating economics, 
But the best results possible with*clectric traction areinot by any 


Fic. 1.—Wrsrixauousr Evecrno-PNeEUuMATIC CONTROLLER. 


meuns secured by this simple substitution; the use of clectricity 
permits of the adoption of certain metliods of train operation 
whereby the railway proprictor can, with great beneſit to himself, 
mcet the requirements of the passenger. 

The reason is that electricity is the most flexible and adaptable 
power agent known. The electric motor can be controlled from 
any point distant from the motor with the same certainty and case 
as if the controlling gear were alongside the motor. Ad vantage 
has been taken of this property to sub-divide the propelling 
mechanism of a train; thus a train may have two or more locomo- 
tives in its length, each and all of which are controlled from the 
leading vehicle of the train. How this arrangement comes to mect 
the conditions required by suburban railways is casily understood. 
It has long been known that some such system of railway opera- 
tion would possess great advantages; the difficulty up to within:tlie 
past few years has been to obtain a commercially practicable and 
rcliable means of applying the principle. The Westinghouse 
electro-pneumatic system of train control has been developed to 
serve this purpose, and wide practice on electric railways has 
proved it to be a complete success. 

The following brief description of the apparatus used in con- 
nection with the W estinghouse system and of the main principles 
entering into the working ofthe system will be of interest, and will 
show how a difficult problem in railway engineering has been solved 
in a simple and most effective manner. The system can be uscd 
for any number of locomotives or motor cars per train. The motor 
Cars are exactly similar in equipment, and any one may form the 
driver's car. The size and frequency of trains can thus be adjusted 
to suit exactly the requirements of the traffic. The electric power 
equipment of each motor car is exactly the same as that required in 
the usual Land-controlled single locomotive practice. Each motor 


car is fitted with motors, current collectors, main circuit breaker, 
controller, &c.; the apparatus required for the electro-pneumatic 
control of the train is additional and consists essentially of small 
compressed-air motors which take the place of the driver's hand, 
and actuate the controllers and circuit breakers. The apparatus, as 
fitted to the controller and circuit breaker, is shown clearly in 
fig. 1. The two vertical shafts of the controller are extended above 
the controller cover to receive the actuating gear which replaces the 
usual hand levers. The projecting end of the shaft of the main 
drum of the controller is fitted with two ratchet wheels and a pinion 
wheel. The former serve for moving the controller “on.” The 
pawls are carried on the end of the piston rod of a small] pneumatic 
motor, which always gives a short complete stroke, moving the 
controller drum definitely, step by step, to the operating position 
required. The drum is prevented from moving, by momentum, past 
the required definite position of each operating point by a suitable 
mechanical device engaging a ecries of stops on the ratchet wheel. 


Fic. 2.— II. ICTHO- MAGNETIC PIN- VALVE 


In returning the controller to off ” position the pinion on the shaft 
is brought into use. This gears with a rack carried on the piston rod 
of a long stroke pneumatic cylinder, which also always 
makes a definite complete motion to the end of its stroke when it is 
put into action. Thus, no matter in what operating position the 
controller drum may happen to be, the return to the ^ off” position 
is always complete ; the controller drum cannot be returned partially 
towards the off position. The reversing drum of the controller is 
also actuated by a rack-and-pinion gear. A pinion on the shaft 
extension is geared with a rack carried on thc centre of a rod, at each 
end of which is the piston of a small pneumatic motor. The effect 
of putting either of these motors into operation is to throw thc 
reversing drum of the controller completely over to one operating 
position or the other, accordivg to the train-runnipg direction 
required. The circuit-breaker is also actuated by two small pneu- 
matic motors, onc for each position of the switch, closed“ and 


open. 
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The admission of compressed air to all these small motors is 
accomplished by small electro-magnetic pin-valves, the form and 
construction of which are shown in fig. 2. The magnets are of the 
ironclad type. The coil surrounds the inner core, which forms one 
pole, the cylindrical enclosing shell forming the other pole. 

The magnet circuit is closed at the lower end, and the disc arma- 
ture is at the other end. The action of the magnet and the valve is 
clearly conveyed by the illustration. On closing the electric circuit 
of the magnet this disc is attracted downwards, compressing the 


Fig. 3.—MULTIPLE-CONTROL SWITCH: EXTERIOR. 


spring washer and the valve spring, opening the valve and admitting 
compressed air behind the motor piston. When the magnet circuit 
is opened, the springs rise and close the air valve. 

The current required to operate each valve is very small—0 05 
ampere at a pressure of about 7 volts. A small secondary battery 
provides the current; one charge of these cells lasts for a consider- 
able time, and they are recharged without any inconvenience whilst 
the car is in service. 

Every motor car is fitted with a multiple- 
in the low pressure battery circuit. By me 
switches the driver controls the whole of t 
the train. The general construction of th 
is shown in figs. 3 and 4. The switch 


control switch, working 
ans of any one of these 
he motor car apparatus in 
e multiple-control switch 


handle is detachable, and 
current is only connected to the switch when the handle is in posi- 


tion. Moving the switch handle over to the right or to the left 
causes the train to move in either one direction or the other. The 
first motion of the switch in either direction sends current through 
the corresponding valve magnets of the reversing gear of all the 
controllers, thus throwing their reversing drums to the positions 

uired train direction. 


y be turned straight over to its limit corre- 
parallel runnin 


: motors. The 

à 8 in conjunction with an auto- 

g device, and the controller drum is turned 

strokes of A d 5 ps istas backward and forward 
alr- motor worki 

The repeating device ens ing the pawls on the ratchets. 


ures the repeated action of the air-motor 
"ntil the controller drum assumes the operating position corre- 


ing to the position of the handle of the driver's multiple- 
XAR Switch. The driver can, however, arrest the motion of the 
controller drums, and consequently the speed of the train, before 
they have reached the position corresponding to the position of the 
switch handle, by returning the switch handle to the lap" posi- 
tion, which has the effect of stopping the action of the operating 
motors of the controllers and causes the main drums to maintain 
ir present position. 
un motions of all the controllera in a train arə in perfect 
synchronism, so that they always rest or move together. It has 
already been mentioned that the step-by-step movement of the con- 
trollers tends to preserve the motors from sudden damaging over- 
loads; they are further protected by an automatic device which 
arrests the motion of the controllers, should their current reach a 
certain high pre-determined value. A reduction of the current 
releases this locking and allows the controllers to continue their 
advance to the required operating position. Returning the multiple- 
control switch beyond the lap position causes the controllers to 
return at once to the “ off” position. "- 

The compressed air supply for the controller and circuit-breaker 
operating gears is drawn from the brake reservoir beneath each 
motor car. These reservoirs are kept constantly charged by an 
electrically-driven compressor. It will be seen that the use of a 
common compressed air source for both the train braking and con- 
trolling gear is one which is eminently adapted for automatic inter- 
connections, whereby the greatest safety in train operation is 
secured. 

In connection with the Westinghouse electro-pneumatic sytsem 
there are one or two ingenious and effective emergency devices 
worthy of particular attention. , 

The connection between the air-brake operating cylinder and the 
releasing cylinder of the controller ensures the instant return of 
the controller to the off” position, should the train brakes be 
applied when the motors are receiving current. It is well 
known that a break in the continuity of the pneumatic system 
ofa train equipped with Westinghouse automatic brakes, caused 
either by a parting of the train or by any other accident, result 
at once in the brakes being applied over the whole train length. 
Such a failure or accident would, in a train fitted with the 
Westinghouse electro-pneumatic system of contro], result in the 
instant cutting off of the driving current. 
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Fic. 4.—MULTIPLE CONTROL SWITCH: ImTEBROB. 


An interconnection between the controller main shaft and 1 
valve circuits of the controller reversing gear makes it RLE a 
either to reverse the controller or close the main circuit- The 
when the controller main drum is in any operating possa eiten 
controller reversing gear and the closing cylinder of 5 aise 
breaker are so inter-connected that the latter a eat 
unless the reversing drum of the controller is actually 
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definite position necessary for the required direction of train 
running. The circuit-breaker and the operating gear of the 
controller main drum are inter-connected so that the controller 
is thrown at once to the “off” position should the circuit-breaker 
open automatically either from overload or any other cause. 

Many important advantages attend the use of the Westinghouse 
electro-pneumatic system. The apparatus is exceedingly simple 
and reliable, and no expert supervision is required, no part of the 
gear being too intricate or delicate for the ordinary mechanic. The 
two agents electricitv and compressed air—are admirably adapted 
for the work of controlling simultaneously several motor-cars in one 
train. Electricity is the most rapid means of communication 
between the driver and the vari us motor-cars. Compressed air 
motors are the be-t and simplest for giving the definite straight line 
motions required by the controllers and circuit breakers. The 
electrical controlling circuit throughout is independent of the main 
electrical power supply, and is of such low pressure that risks of 
leakages or faults are a minimum, and no possibility of shock to 
employés exist. 

A supplv of compressed air is required in any case for efficient 
train-braking. When this snpply can be used with such advantage 
for the train controlling gear. and at the same time permit the use 
of such devices as shall make railway travelling safer than ever, 
nothing further by way of comment is necessary. 

The coupling of train vehicles is effected very rapidly, and 
occupies no more time than if the train were drawn by a single 
locomotive, and simply had the couplings and the brake-pipes to 
join up. As a matter of fact, an automatic coupling has been 
designed bv Westinghouse engineers for use in conjunction with 
the electro-pneumatic svstem of control whereby the electrical, 
compressed air, and draw-bar couplings are made simultaneously in 
the shortest possible time. 

Safety, speed and economy are the three most important elements 
required for successful railway working. The question of safety has 
already been dealt with to a certain extent. The greatest possible 
speed and economy are gained by distributing the driving power 
over the train length. Tbe rapid acceleration obtainable with 
lighter trains and distributed driving wheels, the absence of slip, 
and the rapidity of braking, are all points which conduce to greater 
speed and economy in driving power. The starting strains are 
divided and distributed, and the life of couplings and rolling stock 
is lengthened. The hammering at rail joints, the effective train 
weight on bridges and elevated structures, and vibration are reduced 
to a minimum, and wear and tear of the track and rolling stock are, 
therefore, as low as possible. Trains are easily formed and split up 
into lengths most suitable for the traffic to be dealt with, and the 
power required for each train is most economically applied. 

The question as to how many motor cars per train ought to be 
used in ordinary service has been frequently discussed. The out- 
come has shown that ovinions favour the use of two or three motor 
cars for each train, depending on the traffic and operating condi- 
tions. The advantages just mentioned are all gained to a very con- 
siderable extent, while the use of a great number of motor cars per 
train possesses drawbacks mainly on account of expense, both of 
first cost and of maintenance, without a proportionate increase in 
other advantages. 

The Westinghouse clectro-pneumatic control system has been in 
use on several lines for some years past. On the Elevated Railways of 
Brooklyn, U.S.A., extended competitive trials of several multiple 
control systems were carried out, amongst which was the Westing- 
house system. The outcome of these trials was the placing of a 
very large order covering the complete equipment of the rolling 
stock of the railways with the Westinghouse electro-pneumatic 
system. The traffic of the Mersey Tunnel Railway, now being con- 
verted for electric traction, is to be operated entirely with the 
Westinghouse system of electric train control. 


THE ELECTRIC LIFTS ON THE CITY AND 
SOUTH LONDON RAILWAY. 


A FEW weeks ago we recorded with considerable satisfaction tha 
the lifts for the G.N. & City Railway Co. were to be supplied by 
British tirm—Messrs. Easton & Co., Limited. Weare now able to 
give details of work of a similar nature, which they have carried out 
at the stations of the City and South London Railway Co. 
Hydraulic lifts are still in service at some places on the line, but 
Easton's electric lifts are installed as follows :— 

Two at Clapham Common, two at Clapham Road, one at Kenning- 
ton, two at London Bridge, two at London Bridge Joint Subway 
near the Brighton & S.CU.'s Railway station, five at the Bank station, 
four at Moorgate Street, three at Old Street, two at City Road, and 
three at the Angel station. 

The capacities of the lifts range from 55 people to 100 people. 

In the next column we show a typical arrangement of the lifts 
as installed. The lifts in connection with the Moorgate Street 
aud Clapham Extensions have their driving gears arranged at the 
bottom, whilst those for the Isi gton Exteusion aud the London 
Bridge Joint Subway have them at the top. 

The ordinary work: g speed will be 180 ft per minute for all 
lifts. The cages and balance weights are guided by means of rails 
attached to the shaft liuings, aud are directly conuected by 
eight flexible steel ropes, passing up from the top of the cages 
over a patent system of driviug pulleys, then over guide pulleys, 
down to the balance we.ghts. Butfers are fixen underaea'h 
the cages and balance weiguts, to stop them  wiluout shock 
should they over-ruu tue regular stopping places. 


The balance weight is made up of a number of cast-iron pieces held 
together by long bolts, and fitted with guide slippers at top and 
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bottom. The total weight is equal to the weight of the cage plus 
half the load. 
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The buffers consist of cast-iron rams fixed to the cage and balance 
weight, working in cast-iron dash pots, which are supported on long 
bolts on which they can slide. 

The overhead structure consists of rolled joist columns and 
riveted girders of mild steel, placed direct on the top flange of the 
lining of the shaft. The columns are braced together where 
possible, and tied together bytcross girders on the top. 


When the current is switched onto work the lifts, the magnets 
become excited and raise the weighted lever, so that the grip of the 
brake blocks is released; if the current is switched off or interrupted 
accidentally, the weighted lever again forces the  brake-blocks 
against the brake pulley, and brings the lift quickly and smoothly 
to rest. 


The ultimate strength of the eight ropes is not less than 24 times 


NEw TRAIN ON THE City AND SoutH LONDON RAILWAY. 


The hoisting gear consists of a patent arrangement of rope 
sheaves driven by means of worm gearing. The latter consists of a 
case-hardened mild steel worm forged on the shaft, gearing with a 
steel worm wheel having a phosphor-bronze rim. 

The worm and wheel are enclosed in a cast-iron casing forming an 
oil bath, thus ensuring continuous lubrication. The worm is placed 
above the wheel, so that any adjustments may be carried out with 
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the working load. The ropes are connected to the cages by a special 
device, which obviates the necessity for sharp bends in the ropes. 
The guides are supported from the lining of the shaft by strong 
brackets made of mild steel plates and angles. 
The cages are as large as can be conveniently got into the avail- 
able space, and are 8 ft. high. A seat is placed along one side in 
each cage. An emergency door is fitted in each cage, to enable 
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M'Y LONDON RAILWAY LIFTS . 
—— CONNECTIONS FOR CONTROLLING CEAR — 


(BVÖRNSTADS PATENT) 


a minimum of trouble. 

bedplate extended to ca 
The brake is of the ma 

current is off and 


The worm 
rry the motor and automatic brake. 


passengers to be transferred from one cage to another in case a lift 


should stop accidentally between the landings, and each cage has 
two entrances. 


The suspension frame is of Siemens-Martin steel, and consists of 


strong top and bottom frames connected with stiff bracing round 
the sides of the cage. 
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Long iron slipper guides running on the fixed guides in the shaft are 
supported by the iron framing, in such a manner that any side 
pressure between the slipper guides and the framing is transmitted 
through springs, to prevent shocks being transmitted to the cage. 

The framework of the cages for the lifts at Old Street is shown on 
page 980. The safety gear underneath the cage is normally set with 
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ELECTRIC Lirrs: ARRANGEMENT OF DRIVING GEAR, &c. 


the springs compressed and in position, ready to act when a strain is 
thrown upon the small rope from the lever on the side. The illus- 
tration shows the position of the safety gear after it has acted, that 
is, with the springs extended and the toggle levers in the middle 
moved downwards. The tee handle shown above the levers is the 
apparatus for re-setting the safety gear from the inside of the cage 
after it has acted. 

The safety gear consists mainly of two cast-steel cams acting a3 
a pair of powerful tongs, with steel jaws arranged to grip the stecl 
guides. When the springs are released and allowed to extend, they 
cause a tension of the horizontal rod going through the centre of the 
springs, and this again pulls two eccentric-shaped cams between the 
long ends of the levers so as to force them apart and thus cause 
pressure on the guides between the short ends of the levers. Thesprings 
are very powerful, and the pressure brought to bear on the guides is 
sufficient to sustain the whole weight of the cage and the full load in- 
side it. The oil buffers below the cage are also shown on the next page. 

The safety gear is fitted to the underside 
of the cage, and is designed to come into 
action in case the speed of the cage should 
exceed the normal. Under normal conditions 
the gear is locked by a small catch, which, 
when p:lled out, releases the springs which 
work the cams. 

A small flexible steel rope connected to this 
catch passes over a governor pulley at the top, 
and then down to the balance weight; the 
governor is set to act when the speed reaches 
the maximum limit of 200 ft. per minute, 
when it grips the rope and causes a strain 
In it sufficient to pull out the catch of the 
safety gear and thereby bring the cage to rest. 

In addition to this governor actuating the 
Safety gear, there is also another centrifugal 
governor which is set to act before the one 
described above, and when the speed at 
which this is set to work is attained, the 
governor releases a small switch in the con- 
trolling gear circuit, at once stops the motor 
and applies the brake. When the safety gear 
comes into action it actuates, in addition to the 
cams of the safety gear, a switch in the con- 
trolling gear circuit, which immediately stops 
the motor and applies the brake. The arrange- 
ment of the driving gear and driving pulley, 
motor, and magnetic brake is illustrated in the 
illustration shown above, while the figure in the 
next column shows the switch panels of Björn- 
stad’s patent controlling gear, and also an 
exterior and interior view of one of the opera- 
ting switches in the cages. 

The motor is of the 4/P ironclad partially 


sponding half-round notches in the discs, and through these are 
passed tight fitting bolts, which clamp the discs together when 
screwed up, and also act as efficient driving keys. The shafts are 
of mild steel, and the bearings are lined with white metal, with 
automatic ring lubrication. The commutators are made of hard 
drawn copper, insulated with the best mica, and the sections are 
made so deep, that after 1 in. radially has been 
turned off, they are still able to carry the full 
current without undue heating. They run 
sparklesslv at all loads, and in both directions, 
without shifting the brushes; the latter are 
of carbon. 

The details of the electrical connections for 
the switch gear are given on page 978. We 
understand that this gear has proved itself fally 
efficient, and admirably suited for the heavy 
work which it has to perform, and the wear 
and tear of the contacts and other working 
parts are reduced toa minimum. 

The average efficiency of the complete 
lift, that is, the ratio of work done in raising 
the unbalanced load to input at motor 
terminals, we understand to be about 50 
per cent. 

The electric controlling gear is arranged ia 
accordance with Mr. J. Bjérnstad’s (Memsra. 
Easton & Co.s manager and chief engineer) 
patent svstem, and consists of three sets of 
main switches, each worked by a solenoid or 
long-stroke magnet. 

One set of these switches closes the motor 
circuit for the “ down " journey : another closes 
the circuit for the “up” journev, whilst the 
thírd cuts out the resistance in the armature 
circuit. 

The solenoids of the closing switches are 
allowed to act a« qnickly as possible, but the 
solenoid of the rheostat switch ia fitted with 
an adjustable dash-pot, so that the speed at which the resistan^e 
is cut out is constant, and is not under the control of the attendant 
in the car. 

The magnetic brake is arranged to be actuated direct from the 
switch in the car, 80 that the brake can be worked independently 
of the motor. All the principal contacts have carbon breaks. and 
masons blow-outs are fitted to the contacts where arcing takes 
place. 

The controlling switches in the cage are arranged to act as limit 
switches, as the switch arms are brought back into the mid-posi- 
tion by levers fitted to the back of the switches striking against 
blocks fixed in the lift shaft at the top and bottom levels. 


New Trains on the City and South London Railway. 
WE illustrate on page 978 one of the new coaches which has been sup- 


enclosed type, and is wound “starting com- 
pound,” . e., shunt wound with a few series 
turns, so that the field is strengthened when 
the current increases. 

The field coils are wound on removable brass formers. The upper 
half of the field body can be lifted off with the magnet coils, thus 
allowing the easy removal of the armature, and giving access to 
every part of the machine. The armatures are of the slotted drum 
type. The core is built up of annealed charcoal iron discs on the 
shaft, which is forged in the shape of a spider, where it supports the 
discs. Half-round grooves are formed in the spider arms and corre- 


EveEctric Lirrs: SWITCH PANELS AND OPERATING SWITCHES. 


plied by Messrs. G. F. MLNES & Comeany, Limcrap, of Hadley and 
Birkenhead, for this underground railway in connection with the 
recently-opened extension to Islington. These coaches are made up 
into trains of four, movable platforms being arranged between the 
coaches, and pivotted to allow of freedom io passing rouad curves. 
The platforms are fitted with patent collapsible gates, which are 
always kept closed when the train is in motion. The coaches are 
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designed so as to secure the maximum amount of room consistent 
with the small diameter of the subway through which they have to 
run. They are built almost exclusively of teak, bandsomely fitted 
up and finished, and, of course, lighted throughout by electricity, 
with the exception of the tail lights, which are arranged to burn oil. 
Electric bells are also installed. The sides of the body are shaped 
to the form of the circular tube, and the steel frame is recessed in 
the centre, so as to get as near as possible to the rail level, and so 
gain headroom. The teak sole bars are plated with steel on both 
sides the whole length. The interior of the coach is handsomely 
panelled in figured wainscot oak, with ceiling of Lincrusta Walton. 
The seats and backs are arranged longitudinally. Both the seats 
and backs are highly finished, and upho'stered in figured repp. 
Each coach bas seating accommodation for 34 passengers. The 
coaches are mounted upon bogies of the most improved type. with 
springs arranged ro as to ensure the coaches riding easily, and they 
are fitted with Westinghouse automatic air brakes. Double sliding 
doors are fitted at each end, and in the centre a framed partition is 
arranged, dividing the coach into two parts. The length of each 
coach over the corner pillars is 26 ft. 


THE TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


THERE was held at the Agricultural Hall in June ard July last 
year, as readers of the ELECTRICAL, REVIEW were made fully aware 
at the time, the first English exhibition of tramway and light rail- 
wav apparatus. This exhibition was arranged under the patronave 
of the Tramways and Light Railways Association, the lord mayors 
and maycrs of the principal cities of the United Kingdom, the 
chairmen of municipal tramway committees, and the leading tram- 
way companies. 

The exhibits comprised everv kind of apparatus for the equip- 
ment of tramways and light railways with mechanical traction, and 
cars were shown in actual operation. The exhibition was daily 
visited by official deputations from the councils of all the principal 
cities and towns of the United Kingdom. The importance of 
the information thus obtained was felt to be very great, and the 
municipal representatives repeatedly expressed their indebtedness 
to the exhibition for valuable assistance in the work of tramway 
end light railwav equipment, with which many of them are now 
occupied. The development of facilities for local communication 
was greatly advanced by the exhibition. 
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ELECTRIC LIFTS: FRAMEWORK OF CAGE, 


The wish has been ex 
authorities and by mauufactu 
repeated, and it has been de 
m held in 1902; th 
This date has been chose he“ i 
5 n at the request of the “ Union Inter- 


ge of inspectipg a 
exhibition. paratus such as that shown at the 


The forthcoming exhibition is being promoted by the Tram way 
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and Railway World, and the following gentlemen have consented to 
act as an Advisory Committee :— 


Alfred Baker. Esq., manager, London County Council Tramways. 


C. Reville Bellamy, Esq., M I. C. E., general manager, Liverpool Cor- 
poration Tramways, 


G. C. Cuningham, Esq., M.I.C.E., general manager, Central London 
Railwav. 


A. L. C. Fell, Esq., M. I. C. E., M.I.M.E., general manager, Sheffield 
Corporation Tramways. 


C. W. Gordon. Esq., manager, Dublin United Tramways Company. 


E. Geo ge Mawbev, Esq., M.I.C.E., borough engineer, Leicester Cor. 
poration Tramways. 


J. M Mckiroy, Esq., general manager, Manchester Corporation 
Tramways, 


Andrew Nance, Esq., manager, Belfast Street Tramways Company. 


J. Er kine Pitcairn, Esq., general manager, Edinburgh and District 
Tramways Company, Limited, 


Win. Wharam, Esq., general manager, Leeds City Tramwaye. 
John Young, Esq., general manager, Glaegow Corporation Tramways. 


The London County Council and our large provincial towns 
have to some extent recognised the needs of the people in 
the direction of electric traction, but it is not too much to 
say that the action taken in many instances bas been half- 
hearted ; confidence in the methods of mechanical traction 
has been lacking, and public opinion but partially convinced. 
A large and comprehensive exhibition, the Committee is con- 
vinced, will serve effectively to inform the public as to what has 
been done in the field of light railway and tramway enterprise, 
and thus to create confidence and courage, among both municipal 
authorities and private parties to take up the work in a bolder and 
more determined spirit. 

The leading manufacturers have already expressed their intention 
to assist in the project, by making most interesting exhibits, and 
over one hundred firms have been allotted sections, which cover the 
whole of the ground floor, and a portion of the galleries. 

Inquiries in regard to space and other matters may be addressed 
to the Secretary, Amberley House, Norfolk Street, London, W.C. 


Car Fenders in. the States.—The tramcar fender 
sometimes does good work in our provincial cities where trolley 
lines are in operation, although it has been responsible for injury 
to life in some cases. In the States it seems tbat the efficient fender 
is of real value, but indifferent forms do more harm than good. We 
read in an exchange as follows:—''The fenderless car and the car 
equipped with the home-made fender continue to get in their deadly 
work. A boy nine years old was decapitated by a street car, which 
was equipped with a home-made fender, in Brooklyn the other day. 
The same day, in Jersey city, a six-year-old boy was decapitated by 
& fenderless car. Sometimes city officials are 
powerless to correct these evils owing to de- 
fective charters, When such is not the case, 
however, the mayor and council should use all 
diligence in the passage of an ordinance com- 
pelling the use on all street cars within the city 
limits of a well-made fender." 


Tram's Cars,— The following letter 
appeared in the Pall Mall (/azette of December 
3rd. Tramway managers are, of course, always 
open to consider criticisms which give pointers 
as to the improvement of tramway service :— 

“ MowsrEUR Le REDacTEUB,—Permit me to 
approach you on a subject which is near of my 
heart. Iam stranger, and I inhabit for some 
time one of the charming faubourgs of your 
vast metropolis. 

“T travel each day to the City, and once 
more back again, because I am merchant and 
make some affairs at London. I voyage in 
tram's cars and in train. At the regard of the 
previous I would tell somethings which have 
to me risen at the head. 

“t Some tram’s cars are constructed to convey 
30 peoples inside them—it is to say 15 of the 
two sides. 

“Why then, Mister, should the conducteurs 
be permitted to cry ‘Outside only! if some- 
time only 14 have seated themselves of each 
side ? 

“I perceive, also, that gentlemen must not 
smoke inside of the cars. Should they therefore 
not be forbidden of carrying the lighted cigar 
at the hand ? 

„In some cars there hangs of the rails over the heads a number 
of glands, or tassels, and these glands will be, at the occasion, very 
irritating to the top hat. . 

“Surely, Monsieur, it is not essential to have glands hanging of 
the rails ? 

„The top hat is a smooth creation which bears not well that one 
should irritate it, and his owner must swear at himself when he 
discovers the irritation on it. Glands are, therefore, immoral. 

„To end, I would gently ask the management to affix an advice 
on some public place at all times when it is decided to interrupt 
the regular service of tram’s cars in favour of processions, of gort 
that the intending passagers can voyage of another manner in Pro- 
cessional hours if they have envy. 

" Agree, Mister the Redactor, the expression of my sentiments 
the most sincere, 

“ November 30th. 


“Victon OcTRE MER." 
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Machinery and Equipment for Electric 
Traction Systems. 


Plant our Manufacturers are now Supplying. 


Willans-Lancashire Steam Sets for Tramway 
Power Stations. 


A STANDARD traction generator, as made by the LANCASHIRE 
DvNAMO AND Moron Company, Limirep of Trafford Park, 
Manchester, is shown below, coupled to a Willans engine (3 H. S.). 

Generators of this type have recently been supplied for traction 
and lighting to the municipal authorities of Wrexham, Rhyl, 
Lowestoft and Farnworth, and are at present on order for Accring- 
ton, Motherwell, Ciravesend, Wallascy and Long Eaton Corporations. 
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shunt field coils are former wound, each coil being provided with 
its own terminals. The series field coils are made of bare copper 
strip wound on edge. Great attention is paid to the insulation 
between the field windings and the magnets, so that in the case of 
accidental interruption of the shunt circuit there is no danger of the 
field winding eartbing. 

The bearings are of the spherical seated, self-oiling type, of 
liberal dimensions, each having two brass oil rings which dip into 
the well below. The armature is built upon a cast-iron sleeve 
which extends to the bearing on one side, and is formed iuto a 


WirLANs-LaNcasHIRE TRACTION GEN I. RI OR. 


The machine shown is a 150-Kw. six-pole machine, but embodies 
all the characteristics of the makers’ larger six-pole and eight-pole 
combined traction and lighting generators. The maguets are of 
steel, elliptical in section, aud securely bulted to the yukes, whicn 
are split on the horizontal diameter. The yokes are provided with 
brackets lined with white metal to support the brush riug. The 


coupling on the other, thus enormously strengthening the shaft, and 
eliuuatiug the straiu on keys aud shaft i.cideutal to changes of 
load, a particularly important purut in traction work. The cummu- 
tatur 15 also carned on this sleeve, aud cuusists of hard drawn 
copper bars uf liberal depth built up under hydraulic pressure, aud 
insulated with specially selected mica. The end rings are divided 
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into segments which are drawn together by special steel rings of 
wedge-shaped section. In this way the bars are held down with 
great pressure, but are left free to expand longitudinally. The 
brush holders are the Lancashire Dynamo and Motor Company's 
patent type, made of light brass stampings, so that the inertia is 
small They are pressed against the commutator by means of 
springs giving a long range of pressure, the same springs serving 
to hold them off the commutator when they are drawn back. 

The brushes are of carbon, and the current density docs not 
exceed 3! amperes per sq. in. The brush holders are carried by a 
special carrier which supports both ends of the steel spindle. These 
carriers being clamped in the arms of a brush ring supported from 
the magnet yokes, the brushes are not subjected to vibration, and 
interference with the ready removal] of the bearing caps is avoided. 

We understand that all the company’s generators are designed 
to stand heavy overloads, and will carry 50 per cent. over- 
load for a quarter of an hour, and 20 per cent. for two hours, 
without undue heating or sparking. Special attention is paid tothe 
accurate balaucing of armatures. The maximum temperature rise 
on full load does not exceed 70° F. The Lancashire Dynamo and 
Motor Company's standard protected-type motors are particularly 
well adapted for coupliug together to form boosting and balancing 
combiuations of very compact and neat appearance. 


Car Lifting Jacks. 


Mr. C. R. Heap, of 47, Victoria Street, 8.W., is the representative 
over bere for the Barrett lifting jacke, which are manufactured by 
the Duff Manufacturing Company, of Allegheny, Pa. "This jack is 
claimed to be positive and quick in action, and to have simple and 
easy movements, and the materials used in its construction are of 
the strongest aud best. The Barrett jacks are all made up with 
malleable iron frame, steel pawls, bearings and pivots of machinery 
steel, and forged steel rack ; the wearing parts are removable, and 


Can LIFTING Jacks. 


leverage is compound double acting, lifting the load on both 
upward and downward strokes of lever; the load can be 
instantaneously tripped from any elevation, as the operator pleases. 
The Barrett automatic lowering and trip jack is a combina- 
tion of the features of all the other jacks in one. It can lift loads, 
lower loads, reverse direction of motion and trip or drop loads from 
any elevation in its range. Technically it is a compound lever, 
double acting, reversible tripping jack, with a capacity of 10 tons, and 
a weight of 67 lbs. 


Ferranti-Westinghouse Generators for Manchester 
Tramways. 


AMONG the latest plant installed at the Manchester Corporation 
electricity works, there are two steam engines, each driving a 
750-kw. Westinghouse compound wound generator, designed to run 
either on traction or lighting circuits at a speed of 160 revs. per 
min. The engines are of the Ferranti vertical cross-compound type, 
having one H P. and one L. P. cylinder, and were made by MEssrs. 
FERRANTI, LIMITED, Hollinwood. The diameter of the H. P. 
cylinder is 27 in., of the L.P., 51 in., and the stroke is 21 in. The 
reason for the low piston speed, is that the engines were designed 
to run at a considerably higher speed, and have been reduced in 
speed and output to suit purchasers. According to Messrs. Ferranti's 
usual practice, the cranksbaft has only two bearings, and these 
being spherically seated in the bedplates, it is impossible for them 
to get out of alignment due to foundation settlement, unequal wear, 
or anything of that nature which might occur. This greatly reduces 
the risk of hot bearings. 

In addition, all the main parts of the engines are lubricated by 
oil under pressure, supplied by valveless oil pumps driven from the 
crankshaft. This lubrication is most complete, in fact, practically 
speaking. the only attention required from the engine - driver is for the 
sight-feed lubricators to the cylinders. The engines are fitted with 
automatic expansion gear, the speed of the engines being controlled by 


FERRANTIE-WESTINGHOUSE TRACTION GENERATORS. 


readily renewable at slight expense. The large rectangular-shaped 
base is one of the main points of these jacks; this kind of base gives 
great lifting strength, and yet fits into close quarters not get-at-able 
by round or bulky stands. The ribs on the jack frame combine 
strength with light weight, and handles are provided for carrying the 
machines. All of the jacks bear their loads either on the upper end of 
the bar, or on the foot near the base ; they are thus adapted for either 
high or low set loads. The automatic lowering jack shown in the 
illustration is for car repairing and working, and we understand 
that it is fast taking the place of hydraulic jacks, for lightly loaded 
and empty cars, &c. It is claimed to be more portable, more easily 
applied, and less liable to derangement. It has a forged steel 
raising rack for reaching under car beds and lifting the same above 
obstruction. By meaus of its side lug, it can grapple low set loads 
with equal facility; it lifts and lowers on the downward stroke of 
the lever only, and the direction can be quickly reversed at will. 
The height when the rack is down is 28 in.; rise of 
lifting rack, 17$ in.; size of forged steel rack, 2 x 14 in.; weight, 
90 lbs. ; and the capacity, 16 tons. The trip jack has a capacity of 
10 tons, and weighs only 60 lbs.; the bar rises 134 in. The 


a high speed spring-loaded governor which actuates a small valve con- 
trolling the supply of oi] under pressure to a relay cylinder ; this 
relay cylinder alters the point of cut-off in the cylinders. In 
addition, the engines are fitted with emergency governors positively 
driven from the crankshaft. These governors come into action at a 
higher speed than the main governors, and control the 
engines through a balanced throttle valve. Each engine is fitted 
with an ejector condenser, by Messrs. Körting Bros., of London. 
The arrangement of exhaust pipes, condensers, water pipes, &c., 
is rather neat. The main exhaust pipes coming down from the low- 
pressure cylinders make an easy bend to the condensers On the 
underside of these bends there is an outlet with suitable valve to 
an atmospheric exhaust main. The condensing water is supplied 
from a large main below the two overhead steam mains. A8, 
however, the storage tanks supplying water to this main are 
at the opposite end of the building, and there is a large amount 
of plant between the Ferranti engiues and the storage tanks, cen- 
trifugal pumps driven by D.C. motors have been installed alongside 
the engines and deliver directly into this common water main. 
Each of these pumps is driven by & Westinghouse motor, and is 
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capable of delivering 66,000 gallons of water per hour. The steam 
ranges, as stated, are in duplicate and are connected through 
stop valves and mild steel pipes to a steel breeches plate on top of 


Fic. 2 ——WEsT;NGHOUSE TRACTION GENERATOR, 


the separator, a single steel pipe being provided from the separator 
to the high pressure cylinder. 

The whole forms a very complete and compact arrangement, and, 
in fact, as may be imagined from our photograph, makes a very hand- 
some set. At the present time the whole of the tram service on the 
existing routes 18 being run by either one or the other of these two 
engines running alternate days, the engine not engaged on íhe 
traction load going on the lighting circuits during the afternoon 
when the heavy load comes on. Our smaller illustration (fig. 2) shows 
the Westinghouse machine, and demonstrates that though the 
dynamo is placed on the craukshaft between the cylinders, the com- 
mutator i8 very accessible. 
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Browett-Lindley Engines for Traction. 


THE engines manufactured by MssBs. BnowETT, LINDLEY & CO. 
(1899), LIMITED, of Patricroft, are familiar to, and highly esteemed 
by, electrical engineers; and the experience gained by the com- 
pany in electric lighting, &c., has enabled them 
to take a front-rank position in electric 
traction. We illustrate one of the 1, 250-1. f. P. 
engines made by Messrs. Browett, Lindley 
and Co. for the Salford Corporation, driving a 
traction generator made by Messrs. Mather 
and Platt, Limited, of Salford. The engines 
run at & speed of 100 revolutions per minute, 
with a steam pressure of 140 lbs. per sq. in., and 
a vacuum of 26 in., and are capable of with. 
standing an overload of 25 per cent. They 
are of the three-crank vertical taudem type, 
the high-pressure cylinders being carried on 
the top of the low-pressure cylinders, on 
polished steel pillars acting as distance pieces. 
The distance between the bottom covers of 
the high-pressure cylinders and the top 
covers of the low-pressure cylinders is sufficient 
so that the latter may be raised in order to 
renew the piston riugs when required. Each 
low-pressure cylinder is carried on the top 
of a cast-iron distance piece containing the 
Wiper gland, and the bored guides for the 
crosshead slippers. The frame is strongly 
ribbed, and is provided with hinged doors both 
at the front and at the back to give easy 
access to the working parts of the engine; 
each frame weighs about 14 tons. 

The outer bearing next to the fly-wheel 


The whole of the working parts of the engines work under forced 
lubrication, the oil being forced into each bearing by means of 
two simple valveless pumps. 

The governor is of the high-speed centrifugal type; it is under 
forced lubrication throughout, and runs at a speed of 400 r.p.m. 

The cylinders are 15 in. and 32 in. diameter x 30 in. stroke, and 
are fitted with loose liners. Both the cylinders and the cylinder 
covers are steam jacketed. The valves of the high-pressure 
cylinders are of the piston type; the low-pressure valves are of the 
balanced slide-valve type, and the clearauces in the low-pressure 
cylinders are extremely fine. 

The speed of the engines is controlled by means of the 
governor, acting on a throttle valve supplying steam to each 
high-pressure cylinder. The overload is obtsiued by an auxiliary 
throttle valve worked from the main governor, which admits high- 
pressure steam to the low-pressure cylinders when necessary. A 
knock-off gear is provided for high and low speeds, which, in case of 
need, disconnects the throttle valve from the governor, and allows 
it to drop on its seat, thus shutting the engine down immediately 
should any accident happen to the governor. The fly-wheel is 16 ft. 
diameter, and weighs 18 tons. 

From tests made at Messrs. Browett, Lindley & Co.'s works, the 


drop in speed from no load to full load was 23 revolutious; the 


temporary run up when allload was thrown off was 7 revolutions 
per minute. 

The dynamos are of a very massive design. The yoke-ring is of 
cast-steel, and is made in halves. The pole-pieces are bolted to the 
riug with two bolts; the shoes are cast with the pole-pieces, and 
the spools for the tield wiudings are slipped over the latter before 
they are bolted up. 

The armature is of the drum type, with slotted core, built up on 
8 double spider, which has one half-coupling cast with it, so that 
no stress passes through the shaft. The well insulated copper 
strip windings are entirely embedded in the slots of the cre. 

The normal output of the dynamo as compound i8 775 Kw. at 
525 volts, for supplying power to the tramways, and as shuat 
775 Kw. at 480 volts for lighting; this normal working load can, 
however, be safely increased to 1,000 Kw. should necessity arise. 
The dynamo has 10 poles, and the total weight is just over 50 tons, 
the armature alone weighing 25 tons. As a result of tests already 
made, the efficiency of the dynamo comes out as rather over 95 per 
cent. Of the 5 per cent. loss, hysteresis aud eddy currents account 
for 2:27 per cent., C*R losses for 2°57 per cent., and friction loss 
0:16 per cent. 

Messrs. Browett, Lindley & Co. have at their works a full equip- 
ment of apparatus for testing their engines on full load with full 
steam pressure before being sent out, and steam consumption tests 
can be carried out. The necessary electrical instruments and 
resistances for dynamo testing, and a surface condensing planf, are 
also installed. 
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is 14 in. diameter by 2 ft.8 in. long; the Bpowerr-LinpLey J,250-1.u.P. ENGINE DRIVING MATHER & PLATT TRACTION GENERATOR. 


other three bearings are 13 in. diameter. The 

bearings are of gun-metal, lined with Dewrance’s white metal. 
The crankshaft is of the built-up type; the crankpins are 13 in., 
and a 4-in. diameter hole is bored right through the shaft, and also 
through the crankpins. The ends of these holes are plugged up, 
and the holes act as the reservoir and conductor of the oil supply 


to the main bearings and crankpins. 


They have supplied, and have on order at the present time, high- 
speed engines for electric traction for Maybank, Merthyr Tydvil, 
Farnworth, Kirkcaldy, Beckenham, Swindon, Rochdale, Kingston- 
on-Hull, Middlesbro’, Coatbridge, Australia, &c., most of which are 
of 500 to 800 H.P., besides engines for very many large electric 
light installations, 
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Engines for Sheffield Tramways Power Station. 


THE accompanying photographic illustration shows one of two 
eugines installed about 18 months ago, at the Kelham Island Power 
Station of the Sheffield Corporation Tramway System, by MESSRS, 
CoLE, Marcurnt & MokrEv, Limitte p, of Prospect Foundry, Brad- 
ford. We understand that these two sets of engines have been in 
succes-ful operatio: ever since they were set to work. As will be seen 


g 
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the foundations, the main engine bearings are constructed to slightly 
swivel, which is also an advantage in such long bearings, in 
case one bearing wears down faster than another. The valves on 
both cylinders are of the Corliss type, plazed in the cylinder heads, 
and are actuated by the builder’s improved trip gear, with vacuum 
dashpots. After some months’ experience in the running of these 
two sets, the Sheftield Corporation placed an order with the same 
firm for another set of 1,00 -xw. capacity, and the firm are at 


STANDARD Low-SPEED VERTICAL COMPOUND DiRECI-CONNECTED TuacrioN SET FOR SHEFFIELD. 


from the illustration, they are of the vertical cross-compound 
Corli-s low-speed type, having the fly-wheel and generator arma- 
ture bolted together and mounted ou the crankshaft between the 
main bearings. The normal output of the generator is 500 kw. 
The engines are designed for au economical load of 780 J. II P., and 
amaximum load of 1,000 Lu p., with a boiler pressure of 1/0 lbs. 
per sq in., and working either condensing or non-condensing. 
These couditious are very onerous, aud the engines were also made 


present erecting this engine on foundations alongside the two 
former sets. Messrs. Cole, Marchent & Morley, Limited, recen iv 
issued a wall-card illustrating these engines and giving a list of 
their standard sizes, also a similar card showing their horizontal 
type of engines. Readers can obtain these on application. Their 
t00-xw. low speed Corliss engines, which are doing service at th: 
City & South London Railway power station at Clapham, were 
described in the ELECTRICAL REVIEW for September 7th, 1900. 


speed of 90 r.p.m. The high 
and the low pressure 
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Works Wagons for Heavy Castings. 


We illustrate an eight-wheel coupled wagon, which has just been 
completed 3 S. RAWLINSON & Son, wagon builders, 
ikon: special interest lies in its extraurdiuary dimen-ions. 
of each wagon measures 9 ft. x 5 ft., aud is boled 

er with c-in. ock planks and six steel g 6 iu. X 3 in.; 

lated round the sides and ends with 6-in. Iron plates. The 
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a separate fly-whec], however, the Willans engine is perfectly satis- 
factory, the armature of the generator being generally massive 
enough to provide the necessary fly-wheel power. As for accurate 
governing, the ordinary Willans throttle governor gives quite close 
enough regulation; but if exceptionally steady running is desired, 
Messrs. Willans & Robinson make use of a device by means of 
which not only can they make the speed igochronous, but they can 
even make it increase with increase of load! The high speed of 
the Willans engine also enables it to answer the governor more 
quickly than can ever be possible with a low speed engine, as the 
cylinders take steam so many times per minute that any variation 
in the load is instantly compensated. Further, owing to the 
extreme accuracy of the manufacture, every part is perfectly inter- 
changeable without the slightest fitting, so that spares or renewals 
can be provided from stock. The fact that Messrs. Willans have 
built, and are buildiug, engines of 3,000 1.1: P. shows that the useful- 
ness of the central-valve principle is not contined to small sizes. 


top bolsters are made to swivel under load in taking corners. The 
under-carriage is made to swivel on 3 in. x } circle plates, and the 
drawbar on the second wagon can be varied in len gth tosuit various 
sizes of boilers or castings, as the case may be. The axles arc of 
stzel, and measure 5 in. diameter. The wheels are tired with 9 in. 
X 14 in. convex tires, and are fitted with gun-metal bushes, each 
weighing 86 lbs., to receive the axles. The wagons can be detached 
for carrying short and bulky castings. The coupled wagon is ex- 
tremely serviceable for carrying boilers, as the wheels, being eight 
in number instead of four, as in ordinary wagons, are not likely to 
sink under a heavy load. The weight of the whole structure is 9 
tons, and it is capable of carrying a load of 80 tons. 


— 


Willans Engines for Electric Traction. 


Our illustration shows an elevation of one of the compound 1,200- 
I. II. P. engines supplied to the Liverpool Corporat‘on Tramways by 
Messrs. WILLANS & RoniNsox, LrurvED, Rugby. There are in ail 
over 30,000 H.P. of Willans engines at these works, a large propor- 
tion being of the size shown, and similar engines have been supplied 
to St. Helen's, Brighton, Oldham, N ottingham, Brad ford, City & South 
e a ae yee tramway power stations. This alone 
wou e su cien to demonstrate the suitability of the Willans round f are i i n i 8 

engines for electric traction, without further comment. We have Baal a TeS 9 a dor La d 
seen them at work on a traction load with heavy fluctuations, when gencies. With few exceptions the conduits are of earthenware, the 
the only evidence of a change of load was given by the movements cheapness and durability of which recommend it strongly as a 


eam nar ees yf; — 
[^w 
| per es 


2 
4 1 
mne 


Doulton Conduits and Troughs. 


IN connection with electric tramway undertakings, the under- 


ETT) 


SCALE OF Fre UH 
, 2 3 4 Wr 


/ * 1 
x. — aem 
| x ` i 
F HE 
| — t ea 8 
j 7 31551 ad EN ae 
li 1 = = = APP. 
4 t 5 =|? — 

218. Ec E 

o ME 2 | 

+ 3a 5 
Q 

| H 


) 
: = =| avt A 
YMAUST 10, Ge - 
ATMOSPHERE JC. cn». 
SSS — Orne 4 S. 
, ! i ; 9. pe 
f of A +, ^" 
— BAR 


e,0 EN 
> im = 
22982 


; y 
| f 
$ í i 
A 
ur 1 
i : 
iz 


WILLANS 1,900-L.H.P. III dII-SPEED ENGINE. 


of the automatic expansion gear, the tachometer remaining prac- 
tically steady. The prejudice in favour of low speed engines for 
clectric traction, which was so strongly in evidence a few years ago, 
was solely due to American inlluence—good high-speed engines 
being unknown in America—and is now fast becoming extinct in 
this country ; the success of the essentially British practice in this 
respect isa feather in our caps, of which we may justly feel proud. 
Experience has shown that the high-speed engine is unexcelled for 
economy and durability, even under the alleged shocks and stresses 
inherent to electric tramway running; for example, three Willans 
engines of 290-11 P. each ran the Hobart tramways for five years 
absolutely without repairs. At the end of that time only minor 
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parts were ordered; aud the station has been running eight years with 
entire success. So long as the fly-wheel is between the engine aud 
the dynamo, the shocks which certainly occur in the electrical 
circuits cannot possibly be transmitted to the engine. Even without 
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material for underground construction. Multiple conduits of 
glazed earthenware (stoneware) were introduced into this country 
some 10 years since by Messrs. Dourrox, of Lambeth, and the 
manufacture has developed into an important industry. Being of 
hard-burnt glazed stoneware, the Doulton conduit is thoroughly 
proof against chemical action due to acids and gas found in the 
soil. It is made with two or more square ducts, and the walls are 
of sufficient thickness to ensure ample mechanical strength. The 
ends of each length are rounded internally to permit of the safe 
and easy passage of the cables. Owing to the grouping of a 
number of ducts in one block, labour is cconomised, and a given 
number of ways is provided within the minimum of space, a 
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Fic. 1.— SECTION oF Tramway TRACk, sHow1na DOULTON 
CONDUITS For FEEDER CABLES. 


feature which is of no small moment in underground work. In 
some instances the conduits are laid beneath the footways, the 
lengths being joined together with Portlaud cement upon stone- 
ware cradles. In traction work, however, à more usual method 
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is to build the blocks upon a bed of concrete. In this 
case the joint cradles are dispensed with. This construction 
is very suitable where many ducts are to be provided, the sections 
being built up in cement-mortar to the required number. The 
rectangular shape of the Doulton conduits renders them very 
suitable for building up in this way. Fig. 1 shows a section of 
conduit track with Doulton ducts. 

In some instances the feeder cables are laid upon the “solid” 
system, being enclosed in troughs which are filled up with bitumen. 


Fig. 2 shows a section of feeder cables enclosed in Doulton 
troughing. 


Car Heating. 
Messrs. O. BEREND & Co., Limrrrp, of Basinghall Avenue, E. C., 
are the suppliers of the Prometheus“ radiator for electric car 
heating. It consists of a light iron framework, on which 12 heating 
strips are placed. The strips are all connected in parallel, and in 
the event of any one strip breaking down, the rate of heat 
developed in the radiator is only reduced by about 8 per cent., and 
a renewal of the faulty strip can be effected in less than two 
minutes. The patent strips have a very large emissive area, so 
that the temperature can be kept low, thereby securing long life. 


SECTION or PROMETHEUS RADIATOR UNDER SEAT. 


The radiators are encased in perforated protecting covers, and are 
designed for use on circuits up to 500 volts. Perfect regulation of 
temperature is said to be secured by the patent three-way con- 
necting arrangement employed, and the 
radiator is connected to three small 
single-way switches mounted together 
on one block, at any convenient place 
in the car. 


Steam Dynamo for Electric 
Traction. 


THE accompanying illustration  re- 
presents a compact, well-designed and 
well-finished generating set, consisting 
of an engine by Messrs. Ransomes, Sims 
AND JEFFERIES, LIMITED, of Ipswich, 
combined with a dynamo by Messrs. 
Laurence, Scott & Co., of Norwich. 

The engine is of Messrs. Ransomes’ 
well-known “open type.” It is designed 
to withstand a net pressure of 175 lbs. 
per sq. in. on the piston, and it will 
drive a dynamo at normal speed and 
full output at any pressure above 70 lbs. 
per sq. in. It is fitted with the 
makers Type B” shaft governor, 
operating an equilibrium throttle-valve, 
with an efficiency as proved on test of 
2 per cent., the revolutions, under a 
load of 106 amperes, being 300; under 
56 amperes, 302; and when running 
light, 306 per minute. The hand 
adjustment allows the speed to be 
varied between 287 and 325 revo- 
lutions while the engine is running. It will be noticed that 
tbe design includes ample surfaces, automatic lubrication, and easy 
accessibility, while splash-guards are carefully arranged to prevent 
oil-throwing. 

The dynamo is of Messrs. Laurence, Scott & Co.'s “ four-pole 
semi-enclosed type.” 


The design of the dynamo frame, while it uses the metal in the 
magnetic circuit to the best advantage, gives very good ventilation 
and ample protection to the armature and magnet coils. The frame 
is cast in halves, so that the top can be removed to get at the 
armature. The dynamo is fitted with carbon brushes, and all 
modern improvements are introduced. The combined plant 
measures 6 ft. long by 2 ft. 10 in. wide by 5 ft. 4 in. high, and the 
total net weight is just under 40 cwt. 


Switchboard Equipment. 


TR illustrations on page 987 show some of the apparatus specially 
manufactured for traction work by Mrssrs. NALDER BROS. AND 
THOMPSON, LIMITED, 34, Queen Street, E.C. 

A convenient form of switchboard recording instrament is shown 
in fig. 1. This is of the permanent magnet moving-coil type, aud 
is suitable for Board of Trade panels; it is also made spccially 
damped for dynamo or feeder circuits. 

For high-pressure polyphase work the Ayrton & Mather electro- 
static voltmeter is made, in any range, with a large factor of safety 
for sparking, and can be bad with open or even scale as required. 
This is dead-beat, independeat of frequency, and absorbs no 
power, cach instrument being complete with double-pole fuses. 
Messrs. Nalder also make permanent magnet moving-coil volt and 
ammeters in numerous forms. 

Messrs. Nalder's circuit breakers are on a new principle, and their 
quick and satisfactory action makes them very suitable for traction 
work. They are made in overload and underload patterns, as well 
as for various combinations, such as overload and no volts, or over- 


load and minimum reverse current. 

Fig. 2 shows a maximum circuit breaker; the main current 
passes through the solenoid, and when it reaches the 
limiting value (which can be previously adjusted by means of the 
milled-head screw at the bottom of the instrament), causes the iron 
plunger to fly up and release a detent, allowing the switch to fly 
out. The quick-break is achieved by means of a compressed spring 
in the cylindrical chamber shown. The are at breaking is taken 


by the carbon blocks at the side of the contacts, The current 
density in these circuit breakers is extremely low, being only 30 to 
40 amperes per square inch. 

Fig. 3 represents a polarised minimum cut-out, the action of 
which is as follows: The armature is held up against the action of 
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STEAM Dynamo FOR ELECTRIC TRACTION. 


gravity and two springs, by the main current passing through the 
solenoid, the coil of which for anything above 200 amperes is wound 
of eopper strip. When the current falls below a predetermined 
value (which can be adjusted), the armature falls away and raises a 
small lever, which releases a detent and allows a powerful coiled 
up spring to push out the contact pice, thus breaking the circuit. 
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The automatic is provided with carbon blocks to take any spark 


at breaking. 


The contacts are well laminated, and work at a very low current 


density, about 30 to 40 amperes per square inch. 
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The two polarising coils, P, P, are fitted to the minimum switch, 
and are excited from the bus bars, causing the automatic to hold on 
even when no current is passing and break circuit at a small 
reverse current, the ad vantage of this being that in the event of a 


suddea back rush of current in the negative direction, the armature 
being polarised falls away, and there is no possibility of its being 
held on with a current in the reverse direction, however large, as 
might conceivably occur if it were not polarised. 


SILVERTOWN TRACTION GENERATOR. 


Quick-break knife switches and change-over switches, field- 
regulating switches and testing panels of the latest aud most 
improved type are also made to suit various requirements. 


Silvertown Traetion Generator. 


Wr illustrate above a 300-Kw. traction generator, made by the 
INprA-RuBBER, GUTTA-PERCHA & TELEGRAPH WORKS COMPANY, 
LIMITED, and coupled to one of Messrs. Browett, Lindley & Co.'s 
enclosed high-speed engines. The field magnets are of cast-stcel, 
with pole-pieces of the same material bolted to the yoke. The 
field coils are wound on sheet metal bobbins, with gun-metal flanges 
insulated with vulcanised india-rubber. The armature is of the 
slotted-core barrel- wound type, built up on a cast-iron spider, and 
the bearings are fitted with self-oiling rings. The machine gives 
its rated output at 460—500 volts shuut-wound, or 500—550 volts 
compound-wound, at 350 r.p.m., with a temperature rise not ex- 
ceeding 70? F. above the atmospheric temperature. 

The engine is rated at 450 B. H.P., with 150 lbs. steam pressure, 
whether condensing or not; the cylinders are 16 in. and 26 in. by 
11 in. stroke. The valves are of the piston type, the high pressure 
valve being controlled by a Begtrup shaft governor, and the lubri- 
cation is effected under pressure. 

The combination, as our illustration shows, has a handsome 
appearance, and the makers’ names are a sufficient guarantee of 
quality and workmanship. 


New Process Raw Hide Gearing. 


WiTH the introduction of electricity as a motive power, the use of 
cog-wheels has greatly increased, and no doubt this increase would 
have been at an even vreater ratio but for the fact of the accom- 
panying noise and vibration attending the use of metal gears. 
However, “ Necessity is the Mother of Invention," and our 
American friends proved themselves the pioneers in bringing out 
pinions of raw hide, which are practically noiseless. These gears 
have several other advantages, as not only will they wear as long as 
gears made of any other material, but they will prolong the life of the 
gears with which they mesh. In a set of two gear wheels, only one 
need be of raw hide, the other being of any suitable metal properly 
cut; also, in a train of gears, every alternate gear should be of raw 
hide, and the rest of metal. When these gears are used the vibra- 
tion is so materially reduced that the life of the machine is greatly 
lengthened ; this is especially important in the case of the armature 
of an electric motor, as the armature winding will last much longer 
with raw hide than when steel gears are used. 

For a considerable period these pinions have beea in use in the 
United States in connection with electric motor cars, roller mills, 
elevators, electric cranes, machine tools, and, in fact, on all sorts of 
geared machinery, and during the last four or five years they 
have been employed in largely increasing numbers in connection 
with electric tramcars, the decreased noise conducing to the comfort 
of the passengers; indeed, when the fact is mentioned that these 
pinions are in use on more than 200 electric railways in the United 
States, it will be seen how they have won their way into favour. 
They are usually fitted with strong gun-metal flanges, as shown in 
the illustration below, and are bored and keyed like a metal gear, 
The material takes almost as fine a finish in the lathe as steel, 
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THe accompanying illustration shows a tower wagon 
ying g 


of 18 ft. by one man, and is secure at any intermediate 
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There are now two or three different makes of raw hide gears on 
the market, but we believe the original inventors were the New 
Process Raw Hide Company, of Syracuse, for whom the well-known 
firm of Messrs. George Angus & Co., Limited, of Newcastle-on-Tyne, 
have acted as sole agents for the United Kingdom 
for some years past, and are now, we believe, in 
accordance with an agreement with the inventors, 
manufacturing these articles at their own works. The 
hides used are prepared by a special and secret 


“New Process” Raw Hive GEARING. 


process, and are selected ov hides, thus ensuring a 
longer life to the gear than those made from an 
inferior hide, the preparation of which has no special 
merit. Messrs. Angus & Co. are also in a position to 
furnish cast-iron or steel gears, cut to Brown & Sharpe’s 
standard cutters and gauges. 


Tower Wagons for Tramway Work. 


which is made by Messrs. S. Rawuinson & Son, of 
Blackburn. The inside wagon can be lifted to a height 


height. The tower is lifted by maus of a vertical 
screw, no locks being required. The guard rails are 
made to fall down when required, so as to pass under 
arches or any other confined places. The wayon is 
fitted with a good lever brake, and a 5 ft. locker the 
whole width of the wayon. 


The Westinghouse Magnetic Brake for Electric 
Tramears. 


Since the intruduction of electrical traction with its 
larger, heavier tramcars and high speeds, the frequency 
and severity of accidents due to failures and 
ineffectiveness of the car brakes have been very 
marked. 

Hand-brakes have the advantage that they are cheap and simple, 
and they are adjustable to a nicety for the normal slow braking of 
light cars; but an appreciable time is occupied in applying the 
brake, and it is of no use as an emergency brake. 

Electric brakes have been used to a certain extent ever since the 
introduction of electric tramways, and there can be no doubt 
that this method of braking is admirably adapted for the purpose. 


The chief advantages attending their use are:--The brake may be 


applied either at the car axles, the wheel rims, or the track rail 
urface, or to all of these simultaneously; no great exertion on the 


WESTINGHOUSE MaGNETIC BRAKE. 


part of the operator. is required to apply the brakes; the brakes 
cannot be applicd while the car motors are receiving operating cur- 
rent; the brake action is instantaneous, one motion of the lever 
cutting olf the motor current aud bringing the brakes into play; 
the braking effect is adjustable, and is of a certain definite strength, 
according to the will of the driver. Thus the electric brake can be 


used as the quickest aud strongest of emergency brakes, or as the 
gentlest in action for normal slow stops. 

The general construction of the Westinghouse magnetic brake 
for tramcars is shown clearly in the foregoing figure. 


It con- 


TowER Wacon FoR Tramway WORK. 


sists essentially of a  horse-shoe electro-magnet suspended Ly 
springs from the car frame. The poles haug downwards imme- 
diately over the track rail head. The magnet is connected by 
an arrangement of levers with the brake blocks of the wheels on 
either side of the magnet. This practically forms the whole of the 
brake mechanism, and it is evident that it is neither very heavy ner 
cumbersome, nor is it at all fragile or delicate in any detail. The 
brike is applied by moving the lever of the car controller backwards 
beyond the “off ” position; thus the brake cannot be applied while 
the car motors are receiving current. The supply current is cut off 
the motors by bringing the controller lever round to the “ott” 
position ; continuing the motion of the lever beyond this position 
arranges the connections so that the current given out by the car 
motors, now running as generators driven by tlie momentum of the 
car, is caused to excite the electro-magnet of the brake. A scries of 
definite steps is arranged for the backward motion of the controller 
handle whereby the strength of the current round the brake magnet 
may be varied at the will of the driver, suitable resistances being 
placed in circuit with the brake magnet coil at cach step of the 
controller handle. The effect of exciting the brake magnet is to 
cause it to be drawn down to the track rail beneath. A track brak- 
iug is thus secured, which is variable in intensity at the will of the 
driver, aud which does not depend upon the weight of the car, nor 
does its application reduce the effective weight of the car, or 
the grip of the wheels on the railx. The drag of the electro-magnet 
on the track rail is taken up through the system of levers by 
increased pressure on the brake blocks of the wheel rims. The 
braking effects on the track and wheel rims respectively can be 
adjusted proportionally to give the best resulte, that is, to allow for 
the maximum wheel-braking effect without skidding. These 
adjustments are required owing to the different types and weights 
of cars in use, and because of the excexsive gradients on «ome liue-. 
In addition to these two braking effects, there is the one which is 
occasioned by loading the car motors as generators. This brake i- 
adapted for slow stops as required in normal service, and also for 
the most rapid emergency stops ever likely to be required. It will 
be seen that the higher the car speed at braking the greater will be 
the emergency braking effect. The action of the brake is identical 
for either direction of car running, no changes whatever being 
necessary when the car direction changes from forward to backward 
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running, or vice versd. The brake is silent in action and causes no 
vibration. It is an impossibility for the brake gear to fail and 
apply itself automatically. Owing to the extreme simplicity and 
non-wearing nature of the brake and its parts, great reliability in 
action ix secured, and it is distinctly economical in opcration, since 
it uses only that power which would otherwise be wastcd. 


— iV.Ü 


The Cassel Constant Speed Water Motor. 


A ross of water in governing turbines and other water motors is 
unavoidable, owing to the incompressible and inelastic nature of 
water, which produces dangerous shocks and strains in the pipe line 
and controlling mechanism whenever the flow of the water is 
reduced, unless some means of relief is afforded. Inthe Cassel 
constant speed water-whecls this loss is reduced to à minimum, and 
the method of so doing eliminates all risk of trouble in the pipe 
line, and all danger of over-running the driven machinery. 
The wheel is made in halves, which are moved apart wher- 
ever the speed exceeds the normal, so as to allow part of 
the water to pass through. The movement of the buckets is 
effected by increased centrifugal force, due to any given increase 
of speed acting against the tension of springs tending to keep 
the buckets close together. 

In cases where an abundant supply of water is obtainable, 
it is claimed that the Cassel wheel is absolutely without a com- 
petitor. 

in cases where the supply of water is 
intermittent, or subject to great variations in 
volume, and is accumulated by means of a 
reservoir built at the head of the fall, it is 
necessary, apart from speed regulation, to 
introduce some arrangement for governing the 
How of water, so that the consumption may be 
in proportion to the load on the wheel. To 
this end} an extremely simple apparatus has 
been designed by Mr. Cassel, the operation of 
which is controlled by the position of the 
buckets, and which reduces or increases the 


CassEL WATER MOTOR. 


flow of the water when any decrease or in- 
crease of load takes place, until the volume 
of water flowing is just sufficient to run the 
wheel at normal speed with closed buckets. 
By this means the efticiency of the wheel is 
kept up to the highest possible point. A full 
description of the apparatus was given in our 
issue of July 12th, 1901. 

A hydro-electric plant has been installed, 
for demonstration purposes, at the offices of 
the company's consulting engineer, Mr. Ed. 
C. de Segundo, 28, Victoria Street, West- 
minster, consisting of a Cassel wheel, driv- 
ing a dynamo driven by a belt. Fig. 3 is 
taken from a photograph of this Cassel wheel, 
and the company are pleased at any time to 
show it in operation, and to give full par- e gel 
ticulars of the cost, &c., of power plants to be 
operated under any head of water. 

The CASSEL SELF-REGULATING WaTER-WHEELS, LIMITED, 50, 
Broad Street Avenue, London, E.C., are the owners of the world's 
patents for thisinvention; in Europe a French company has already 
been organised to work the French patent rights, and has in hand 
some important work in connection with electrical traction on a 
large main line of railway, and other matters of equal magnitude, 
while in America the company has recently secured, amongst other 
orders, the contract for a large hydro-electric power plant, the units 
being of 2,400 xw. each, and the Cassel water-wheels which drive 
them direct being operated under a head of 2,000 ft. of water. 

The Cassel wheel is, perhaps, one of the most interesting de- 
paritures in the design of water motors that has been brought to the 
notice of engineers of recent times. 


Tramway Type of Crane, 
WE illustrate a crane of 3 tons power, which lifts its load at 16 ft. 
Jadius, free on rails, the gauge being 4 ft. 84 in., without the use of 
clips or packing. It is of up-to-date designin every detail. Cur- 
reut is taken from overhead trolley lines| by a standard tramway 


type pole, an interesting featuro being that the return current is 
also conveyed by the trolley and line. All motions of the crane are 
driven by a 25-H.P. serics-wound motor, a standard controller being 
used to stop, start and regulate its movements, The travelling 
motion is by steel, spur and bevelgear. The derrick motion is by 
steel and phosphor bronze mitre and worm gear, being self-locking 
and absolutely safe in all positions. The particular crane repre- 
sented by the engraving is employed in the yard of a steel foundry, 
for which work it is eminently suited. Messrs. JESSOP & APPLEBY 
Bros. (Leicester and London), Tren, of 22, Walbrook, E. C., were 
the manufacturers. 


The Sorge-Cochrane System of Water Purification. 


MEssns. ERITH'S ENGINEERING Company have introduced the 
above modification of their well-known Cochrane heater and 
purifier, which has been very extensively adopted in British steel 
works, collieries, electric lighting and power stations, and by steam 
users generally. | 

The standard Cochrane heater arrests the temporary hardness in 
the form of carbonates or soft scale, by the mechanical action of the 
heat in exhaust steam first freed from oil, and then brought into 
direct contact with the feed water. No lime whatever is needed 
for this softening process. But when, iu addition to temporary 
hardness, the water contains permanent hardness in the form of 
sulphates or hard scale, chemical action is necessary; and the 
Sorge-Cochrane system, of which some 200,000-H.P. capacity is 


Errcrnic TRAVELLING CRANK. 


already in commercial usc, furnishes an extremely simple, compact 
and reliable method of positively arresting all scale-forming matter 
in the boilers. 

The illustration on the next page shows a 300-1. p. plant, which 
occupies the extremely smali space of 9 ft. x 4 ft. x 17 ft. high. 
Various other sizes from 100 to 3,000-n.P. capacity are made, and 
even the largest size only occupies 16 ft. x 9 ft. ground space. 

The reason for this extraordinarily small space lies in the fact 
that the complete reaction, precipitation and settlement, which 
would take about 9 hours with water at 100°, can be equally well 
accomplished at 200' in about 10 minutes only. Exhaust 
steam is used to give this temperature, and the fuel saving due to 
this heating is about 15 per cent. as compared with cold water feed, 
or about 6 per cent. as compared with ordinary tubular heaters 
which give no purification. 

A further reason for treating the water at about 200° is 
that, at this temperature, the carbonates of lime and magnesia are 
arrested very thoroughly without the use of chemicals, and so no 
lime is needed, as explained above. It is also known that the 
carbonates are deposited more perfectly in an alkaline than in an 
acid or neutral water, and that they remain in solution if the water 
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contains free carbonic acid. All 
in this system. 

At the temperature of 200? F., the free carbonic acid is driven off 
by the vent to atmosphere at the top of the Cochrane heater. 
Ordinary eoda-ash in regulated proportions is introduced, the water 
being made slightly alkaline. The hard scale-forming matter, viz, 
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deposits beiog in the form of flocculent mud, this washing out is 
easily done. Periodically a thorough washing out with a hose pipe 
is usual, in addition to the daily rough-washing; and such a 
thorough cleaning can be done within an hour, the heater being 
very easily opened, and all parts being readily accessible. 
Particular attention is directed to the simplicity of the testing 
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Side View. 


SonaE-COCHRANE SYSTEM OF WATER PURIFICATION, 


the sulphates of lime ard magnesia, are thereby changed to car- 
bonates, which in turn are arrested and percipitated as explained 
above. 

The corrosive materials, such as chloride of magnesia and 
sulphuric and carbonic acids, are also provided for. The carbonate 
of soda takes up all the sulphuric acid, forming sulpbate of soda 
and carbonic acid gas, which latter is driven off through the vent 
by the heat. Any chloride of magnesia present is changed by the 
carbonate of soda (soda-ash) to carbonate of magnesia, whicb, under 
the conditions, is precipitated. The liberated hydrochloric acid 
goes to the scda to form sodium chloride, or common salt, which is 
not injurious to the boiler under ordinary conditions. 

As will be seen by the illustrations, the apparatus consists of a 
Cochrane open feed-water heater, into which exhaust steam is intro- 
duced through an oil separator, furnished with a water-seal to 
remove the oil. When no exhaust steam is available, live steam 
through a reducing-valve can be used to heat the water. 

The feed-water passes over a series of trays, which divides it into 
drops, thus ensuring proper heating. A float in the outer float-box 
controls the supply of coid feed-water according to the demands of 
the boiler feed-pump. 

The soda-ash solution comes from a chemical tank holding a day’s 
supply, and is fed by a cold-water pipe with a controlling valve, 
through a sight - feed glass, into the 
trough of the heater which receives the 
cold feed-water. It has hitherto been 
found very difficult to feed soda-ash in 
a uniform manner, on account of varia- 
tions in the strength of the solution. 
The Sorge-Cochrane system, however, 
has quite overcome this trouble. It is 
a known fact that to get uniformity a 
concentrated solution must be madc; 
further, that a concentrated solution of 
soda-ash at 60° is a dilute solution at, 
say, 100°. 

Therefore, in this system, the con- 
centrated solution is made in the chem!- 
cal tank at, say, 60°, and is led to tbe 
heater in a s!eam-jacketed pipe, thereby 
raising the temperature of the solution 
after it leaves the chemical tank, to such 
a point that it is a dilute solution when 
it enters the heater; moreover, under 
„hese conditions it does not deposit and 
fill up the pipe. Absolute regularity is 
thus secured, irrespective of the quantity 
of soda-ash remaining in the chemical 
tank. 

With the high temperature used in 
the heater, the chemical reactions at 
once take place; the softened water 
descends and forms a Jarge pool above a 
specially-prepared filter bed, ample time 
beiug given for complete precipitation underthe conditious described. 
The softened water finally passes to the feed-pumps and thence to the 
boilers, passing through the filter-bed of quartz, shown in the figure. 

To avoid frequent stoppages for cleauing, Iprovision is made for 
washing out daily the accumulations of scale, as indicated. All the 
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apparatus. Any fireman can make tests as to the condition of the 
water, no chemical knowledge being needed from the attendant. 

By turning a cock, the softened water flows into a small 
glass cup. Above this cup is a smaller one filled with solution of 
phenol-phthalein in alcohol. A drop of this falls into the cup of 
treated water. So long as there is any acid in the water, or so long 
as it is neutral, no reaction occurs, and the water remains clear; 
showing in such case that more soda is needed. If there is a 
slight excess of carbonate of soda, a faint pink tinge indicates that 
the correct amount of soda has been fed. A deep red tinge 
indicates that an excess of soda has been fed. "Thus the feeding of 
the soda-ash can be regulated correctly,to suit the varying con- 
dition of the feed-water, and absolute prevention of scale in the 
boilers is assured. The cost of soda treatment is quite nominal. 

It is needless to mention the losses caused by scale in boilers, and 
the saving made by complete purification of the feed-water. Hitherto 
the objections have been due to the great bulk, heavy cost, com- 
plicated mechanism and, irregular working of many purifiers, and 
the skilled altention they demand. 

Iu the Cochrane-Sorge system there arc no stirrers or other mecha- 
nism; the space is trifling, the cost very reasonable, the process under 
entire control. No lime is used, the only chemical being crdinary soda: 
ash. Any boiler attendant can make the colour test described above 
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ELECTRIC luaMCARS AT MANCHESTER. 


The various features are coveredibyipatents in various countries; 
aud as stated above, some 200,000 n.r. of boilers already use this 
system, so there is no experiment. Full particulars can b? had 


from Erith's Engineering Company, 70, Gracechurch Street, 
London, ^ 
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The Electric Tramears at Manchester. 


A FEW years ago the manufacture of electric cars in this country 
was not so well provided for as it is to-day, and in consequence 
many important car contracts found their way out of the country. 
Since then quite a number of new factories bave been erected in 
different parts of the provinces by old and new companies, and onc 
of the first to proceed in a business-like way to prepare for the con- 
tracts which were coming along was the BRusH ELECTRICAL 
ENGINEERING COMPANY. The old barns, so to speak, were pulled 
down and greater built, until to-day the annual capacity of the 
Loughborough car factories is large indced. The Manchester 
Corporation electric tramways, the first section of which was opened 
only a month or two ago, when all is completed, will have some 
hundreds of cars in operation, and 220 of the car bodies are being 
built by the Brush Company. Others, we believe, have been 
furnished by Messrs. G. F. Milnes & Co. Our illustration on p. 990 
shows a double-decker Brush car for this city. 


Pulsometer Pumps. 


THE compound tandem feed-pumping engines made by Tan 
PULSOMETER ENGINEERING Company, LIMITED, of Nine Elms 
Iron Works, Oxford Road, Reading, Berks, are made in six standard 
sizes, the smallest being designed to feed boilers of from 500 to 
1,000-H P., whilst the largest at present made is capable of feeding 
boilers of 5,000 H.P. They are very economical, the steam consump- 
tion being considerably less than 50 lbs. of steam per water H.P.-hour, 
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and in some instances only 45 lbs. of steam per water H.P.-hour have 
been used. Expressed in other terms this would mean that with a 
steam pressure of, say, 150 lbs. to the square inch, 130 lbs. of 
water will be put into the boiler for each pound of steam used. 

The Pulsometer plants are successfully working at some of the 
largest power stations in London. The company are also large 
makers of condensing plants and pumps, both steam and electrically- 
driven, for every kind of purpose. 


Small Electric Locomotives. 


Messrs. THOMAS Parker, LiMITED, of Wolverhampton, have made 
various designs of electric locomotives, of which we show photo- 
graphs of three. Fig. 1 is a type supplied for gold mining in South 
Africa. The weight of this locomotive is about 34 tons, and it is 
capable of hauling a load of 15 tongs up a gradient of 1 in 50 ata 


Fic. 1.—Gorp Mining Locomorive. 


speed of six miles an hour. The gauze can be arranged for either 
18 in. or 2 ft. as desired. Sand boxes and a powerful brake for all 
four wheels are provided. The driving and reversing switches are 
operated by one handle. The motor is wound for 550 volts, and is 
geared by double reduction wheels on to each axle. The open sides 
and!sunicurtains are suitable for hot climates. 
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Fia. 2.— SUN TIN Gd LOCOMO TV:. 


A contractor's locomotive, which was designed and built by Messrs. 
Parker to the specification of Messrs. Burstal] & Monkhouse for the 
contractors of the Waterloo and Baker Street Railway, Messrs. 
Perry & Co, to be used in underground work, had a total width 
of 3 ft overall. The gauge of the rails is 18 in. ın this case. The 
motor develops from 15—20 B. HP., and gives a speed on a level of 
10 miles an hour. All of the working parts are enclosed and are dust 
and waterproof. The light iron canopy is detachable so that it can 
be taken off when the locomotive is required to go through a small 
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opening. The motor is geared on to the two axles in the same 
manner as described in fig. 1. 

In fig. 2 is illustrated a locomotive for use in shunting from the 
main line over a private works siding ; the gauge being 4 ft. 8} in.; 
it was built by Messrs. Thomas Parker, Limited, for Messrs. Lowdon 
Bros.yof Dundee. A capstan will be noticed on the side framing 
of the loco , the object of this being to empty the trucks at the end 
of the journey and raise the bags which the trucks contain to the 
upper storcys of a building. The capstan is geared on to the motor 
by means of aclutch in such a manner that the capstan can work 
when the motor is out of gear with the locomotive whecls. 


Fic. 3.—LocowoTIvE ron SILVER MINE. 


Fig. 3 represents a small loco. designed and built by the same 
firm for silver mining in Australia. It is suitable for underground 
work, and will develop 15 B. H. P. at a speed of four to five miles an 
hour. The gauge is 1 ft. 5 in., and the locomotive is weighted so as 
to be capable of hauling 18 trucks, cach weighing 25 cwt. gross. The 
gearing is double helical on to each axle. Sand boxes and brake 
gear to all four whecls are provided. The motor is of the two-pole 
type suitable for 220 volts, and is water and dustproof. The frame 
is built up of a cast-iron body with bearings for the counter-shafts 
cast on either side and provided with loose caps. On the body are 
bolted rolled steel plates carrying stecl horn blocks and axle boxes. 
The complete weight of the loco. is 34 tons. 

All the motors of the above locos. are wound with Eickemeyer 
coils, of which Messrs. Thomas Parker, Limited, own the patents for 
the United Kingdom, and which enable the armatures of even the 
two-pole machines to be reduced in length, a matter of great import- 
ance in the small locomotives because of the narrowness of the 
gauges. 
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E. P. S. Batteries for Traction. 


Tr illustration (fig. 1) shows a battery of E. P. S. cells which were 
erected in connection with the generating plant of the Liverpool 


Fic. 1.—E.P.S. Traction BATTERx. 


Overhead Railway. In“‘this case the battery is arranged in two 
halves, each. of 248) cells, the switching arrangement being so 


arranged that each half can be alternately withdrawn during the 
period of light load, and charged by means of a booster. The 
introduction of this battery bas enabled the station to he worked 
with 25 per cent. less engine plant than was employed before the 
battery was installed. The battery as a whole is capable of giving 
1,300 amperes for onc hour, or 780 amperes for three hours, and the 
output frequently reaches 1,100 amperes three or four times in a 
minute. 

For smaller stations a reversible booster is used in conjunction 
with 240 E.P.S. cell. A diagrammatie arrangement of the con— 
nections of this booster is given below, and it will be seen that it is 
£o arranged that the main current going to the line, when it 
exceeds a certain limit, overcomes the shunt winding of the 
generator portion of the booster, causing it to give an E. M. F. in 
the direction which is necessary for assisting the battery te 
maintain the pressure on the mains. When, therefore, (here is 
nothing going out to the line, and until the limit mentioned above 
is reached, the shunt of the generator portion of the booster ix so 
arranged as to make the booster assist the line pressure in charging 
the cells. In practice it is found useful to take the opposing coil 
from the main circuit as a shunt off a resistance; by varviog the 
amount of the shunt it is possible to obtain the reversing point of 
the booster at any desired current, so that at various periods of the 
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FIG. 2,—REVERSIBLE Booster SYSTEM. 


day when the load varies considerably the current at which the 
booster reverses is altered by the switchboard attendant, thus 
ensuriog that the plant is always working under the most 
economical conditions, This arrangement is in use by the Birken- 
head Corporation, and is now being installed for the Yarmouth 
Corporatioa. In very few instances, however, is the extra expense 
and compli: ation caused hy a reversible booster really necessary, as 
it must be remembered that although the hooster helps the battery 
to discharge at or near its one-hour limit, it must consec- 
quentlv be working the battery very hard, and it is claimed that 
if the money which is spent on the boosters and switching 
arrangements is expended in putting in a larger battery, the battery 
will be sufficiently elastic to vive all the regulation that is necessary, 
and at the same time, owing to its being larger, it will not be 
worked to the same extent. The amount of special charging 
necessary is not very creat, some stations working from 10 to 14 
days without special charge, and then only requiring an hour or two 
to bring the cells up to gassing point. 

A battery of 244 E. P. S. cells, supplied by the Electrical Power 
Storage Company, of 4, Great Winchester Street, E.C., bas been at 
work nearly four years on the Liverpool Corporation Tramways. In 
this case the battery is kept floating on the bus bars, the voltage of the 
line varying between 500 and 520 volts, and the battery being charged 
by raising the voltage of the shunt-wound machines after the 
running of the cars is finished. The output from this battery is 
480 amperes for one hour, or 300 amperes for three hours. 
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100-kw. Motor- Generator for Traction Work. 


THE illustration on p.993 shows a motor- generator recently turned out 
by the PuH«ENIX. DYNAMO MANUFACTURING Company, of Bradford. 
This set was supplied to the order of the Bradford Corporation, and 
in accordance with the specification prepared by Mr. R. A. Chattock, 
the city clectrical engineer. The output of the generator is 100 kw. 
at 550 volts, the motor end receiving current at 460 volts pressure; 
it is placed across the “outers” of the three-wire system, the 
middle wire being earthed. The combination runs at a speed of 
500 revolutions per minute. The generator is used for traction 
work, one pole being, of course, earthed, the main use being for 
running at night (when the tramway generating plant is shut down) 
off the 460 v. lighting plant or battery, to supply current for one or 
two late or special cars, and for shunting cars at the depóts and 
lighting the latter, &c. 

As will be seen, the combination is of the double field type, each 
having four poles with slotted drum armatures barrel wound, the 
diameter being 28 in. for either armature. The commutators are 
24 in. diameter, having 300 segments, and were hydraulically pressed 
up while at a high temperature, by which means a sound job was 
obtained. 

An interesting point in connection with this sct is that, by mcans 
of special designing, the armatures and field coils in generator and 
motor are alike and interchangeable; thus one spare armature and 
one field coil only are necessary, where in ordinary cases two of each 
would be required. There are three bearings fitted and two 
couplings, the shafts are consequently of equal length. 

The bearings are of the spherical or self-aligning type, the seats 


being of the best Babbitt metal, with which the phosphor-bronze 
bushes are also lined. 
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The brush-gear is of the parallel motion type, arranged to 
give great wearing depth to the brushes, the tension or pressure on 
each carbon being easily adjusted and fixed. There are four brush 
spindles on each machine, the armature being parallel wound. 


PHaNnix Moron-GENERATOR FOR TRACTION. 


The specified and obtained results of tests are detailed below :— 


Specified. Obtained. 
Full load efficiency .. .. R6 per cent. (combined) 86 per cent. 
Three-quarter load efficiency 82 vi = ge 83°9 si 
One-third load efficiency .. 72 vi dá 12:6 a 
Temperature rises 
after 12 hours’ full load. 

Armature vis xod 26:40. 15 42 F. 
Fields... dà si c AR S 45^ F. 
Speed wa 500 revs. 490 revs. - 


main switches, also shunt regulators, &c. 
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The * Stockton“ Accumulators. 


THE latest addition to the roll of accumulator manufacturers, is the 
firm of ASHMORF, BENSON, PEasE & Co., LIMITED, of Stockton-on- 
Tees, who have been established as makers of gas plant, aud general 
engineers, for many years; having made a speciality of gas storage 
plant, they have now taken up electrical storage plant. 

The cells as now made, known as the“ Stockton“ type, are the 
invention of their manager, who has devoted himself to the manu- 
facture of accumulators for over 10 years, and has had experience 
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“STOCKTON ACCUMULATOR; POSITIVE PLATE. 


with several of the largest battery manufacturers. The Stockton 
positive plate is of the Plant type, and is manufactured by the 
well-known electro-chemical methods which have been successfully 
used for many years. The negative plate is of the pasted type, and 
beyond an excellent form of grid, out of which the paste cannot 
fall, does not materially differ from those of other manufacturers. 
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The advantages claimed for these cells are purely mechanical, and 
therefore do not depend upon any chemical action which may, or 
may nof, be beneficial in the long run. The aim has been to 
produce a cell, which, while following closely the most approved 
methods of accumulator manufacture, will show an improvement 
in respect of overcoming faults which develop in cells already 
on the market. The advantages claimed are:—(1) The positive 
plate is mechanically strong; (2) The design enables a heavy 
discharge to be taken from the plate, because of the number of bars 
of ample conductivity which intersect the plate in all directions; 
(3) Troubles caused by portions of peroxide scale getting lodgcd 
between the plates are avoided by breaking up the scale into very 
small pieces which fall to the bottom. This is effected by avoiding 
any plane surface on the face of the plate, and is the object of 
carrying the horizontal bars of small section across the faces of the 
heavy bars; (4) Scale can accumulate at the bottom of the cells 
until over 3 in. thick before the plates can be touched; (5) The plates 
cannot buckle, because they are effectually tied together; 6, The cost 
of erection is reduced to a minimum. There are no bottom blocks to 
fit; no sections to assemble ; no separators to be put in place; and 
no loose glass plates. The sectious are sent out assembled with 
separators in place. Erectors have only to take sections out of the 
packing cases, and place them in the boxes so that the lugs rest 
evenly on the top edges. 

The conductivity of the plate is assured by casting it in one 
piece. We understand that the plates are not costly to manu- 
facture, and the latest developments in labour-saving appliances 
have been installed. 

The following details are furnished to us:— 

Weight of positive plate, 8 lbs. 


Weight of negative plate, 6 lbs. 4 oz. 
The output of positive plate as certified by independent engineers :— 


70 K. H. in 10 hours, final E. M.. 1:85. 


0 ” „ 6 ” " ” ]:8 
48 ” ” ” n ” 1°75 
35 n ” 1 ” " ” 17 


Crompton Electric Are Lamps for Traction Circuits. 


EVERYONE who has had to do with the problem of satisfactorily 
running arc lamps off traction circuits, in many cases suspended 
from traction poles, knows that, unless a lamp is suitably made for 
the purpose, it is liable to give trouble. MESSRS. CROMPTON AND 
Co., LIMITED, of Chelmsford, have adapted their standard arc lamp 
for running off traction circuits, and lamps both of their open and 
enclosed types are meeting with an unusual amount of success. 

Tne lamps can be either arranged for suspending from a traction 
pole or supplied with a screwed pipe for rigidly fixing into the pole 
sockets, and in some cases the company recommend the lamp being 
supported by a special suspender for protecting the lamp from 
vibration. 

The clutch of the enclo:cd lamp has been specially designed for 
withstanding the vibration met with when the lamp is suspended 
from traction poles, and tbis lamp has proved very successful for 
the purpose. 


“CHELMSFORD” ENCLOSED Arc LAMP. 


The enelosed-type lamp is made with a special hood above it, 
arranged to take eitter the regulating or the substitutional resist- 
ance. In many cases it is desirable to have the Jamp and resistance 
in one, and as Messrs. Crompton & Co., for mechanical reasons, prefer 
not to insert the resistance, inside the lamp, they have devised thi: 
special hood, which to all intents offers all the advantages of havin : 
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the lamp and resistance in one. This hood is supplied with a 
screwed pipe for fixing into the socket of the lamp bracket or pole, 
n the lamp can either be suspended from this, or rigidly attached 
it. 
The figure on p. 993 shows one of Messrs. Crompton's enclosed arc 
lamps without tbe special hood, for suspending from a traction 
pole or bracket in the ordinary manner. 


Electric Tramway Accessories. 


CONTROLLER CABLES FOR CarRs.—Messrs. R. W. BLACKWELL AND 
Co., LIMITED, of 59, City Road, London, E.C., have just issued a 
circular describing a new form of the above, which they are making 
in England, known as the "Jointless." The following particulars 
will be of interest to tramway engineers and managers:— 


SHaw Nox-ARCING LIGHTNING ARRESTER. 


In the ordinary sets of car cables the connections from the main 
wires to the motors are made by short lengths of cable with T joints 
inside the hose. In the Jointless " car cables the usual single length 
of wire inside the hose is replaced by two smaller wires, A a! and 
B B! (sce fig. on next page), the combined capacity of which equals 


TC 


FOR STRAIGHT LIMES. 


once without disturbiug the other connections. If aa! developsa 
fault, anew length of wire is attached at the end a, and the damaged 
cable is then drawn out first at u and finally at Al, the new length 
being thus brought into position r»ady to be connected up. The cables 
are of the best quality, 750-megohm grade, vulcanised, taped, and 
braided. Each hole in the hose through which the wires are taken 
is closed by means of a leather T piece, thus making the complete 
hose waterproof. The chief advantages which are claimed for the 
* Jointless" car cables are: Absence of joints inside the hose; ease 
with which damaged lengths of cable can be replaced; superior 
flexibility as compared with old type; the necessary holes in the 
hose are so small that they can be closed in with a leather T-piece, 
and made absolutely waterproof; the cables are practical and simple. 

The absence of joints inside the hose will appeal to anyone who 
has used the old type with T-joints, aud has had to remove a 
defective wire in order to replace it by a new length. 

Guarb WIRE Frrrixds.— Though opinions are divided as to the 
value of guard wire, still, as long as it is specified, the object of 
engineers must be to make it as reat as possible. The patented 
clips illustrated on the opposite page have been designed by Messrs. 
R. W. Blackwell & Co, Limited, to meet the want for a neat, efficient 
and secure guard wire clip which, though easily fixed, will absolutely 
prevent the wires from slipping. The bolt is slotted so that the 
wire can be at once placed in position, and all that is required to 
secure the clamp, is to put on the washer and tighten the nut. The 
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Strest Railway Journal V. . 


CABLE CONNECTOR INSULATOR. 


figure is approximately ł full size, and shows the fitting for straight 
lines. 

FLEXIBLE SUSPENSIONS FOR TROLLEY WIRE.— For some time past 
there has been a tendency to depart from the old system of attaching 
trolley wires rigidly to bracket arms by means of bracket arm 
hangers. The latest methods of suspending trolley wire have 
aimed at obtaining as much flexibility as possible, in order to get 
rid of the jar of the trolley head passing over the ear. 

This flexibility has been obtained by arranging a small span on 
the end of the bracket arm, and using straight line hangers or pull- 
offs in the same way as on a span-wire system. In order to suspend 
this short span wire on the bracket arm, special hangers have been 
used, the desiga generally depending on the individual taste of the 
user. 

Messrs. Blackwell, who, as our readers well know, have had very 
large experience of overhead line work in this country, have pub- 
lished a list (No. 36, June, 1901), giving particulars of their stan- 
dard suspensions. The hangers are made of malleable iron of the 
best quality, and are as light as is consistent with the necessary 
strength. All of these fittings are made in England, and the 
makers carry a large stock. 

Among Messrs. Blackwell’s other electric traction specialities, 
the I. T. E.“ circuit breakers, which have been frequently described 
inthe Review, must not be overlooked. One type is known as the 
laminated edgewise type, which is specially suitable for traction 
circuits. Itis built up to 7,500 amperes’ actual working capacity 
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FLEXIBLE SUSPENSIONS. 


that of the single wire. One of tbese wires, B B!, is carried straight 
through the hose; the other is brought out ia a loop througha 
hole iu the hose at the point M, and the insulation at tbe top of the 
loop is bared so that connection can be made as desired. When 
the connection is made the wire is pulled tigbt at each end, 4 and 
Al, thus drawing up all the slack beneath the car, and preventing any 
tendency to vibrate, shake loose, or short-circuit. After drawing 
the cable tight, the two ends, A B and 4! B!, can be cut to exact lengths 
and connected together by means of the special terminals c which 
are provided.. These terminals are then connected to the con- 
trollers. In case of a breakdown, any one wire can be replaced at 


up to 750-volt circuits. A very long break, quick action, and 
extremely easy operation are the chief features. The break of the 
cireuit takes place upon substantial carbon blocks, which are in shunt 
with the main contacts. A similar type of instrument is the 
double pole," in which each pole is closed separately, rendering 
any switches in the circuit superfluous. Either or both sides will 
break by megns of the centre operating device, so that in the event 
of an overload the first side will break circuit upon the closing of 
the second. The I. T. E.“ circuit breaker is standardised in over 
12,000 different types and sizes. 
We illustrate a “Shaw” non-arcing lightning arrester, of which 
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there are some 20,000 in use in the United States alone. It occupies 
very little space and is constructionally very small and simple, and 
will withstand repeated lightning discharges. 

The Ajax lightning arrester, of which thousands are in use in 
this country, is most convenient for section boxes, and is often 
mounted in a watertight cast-iron box forattachment to ordinary poles. 

One of the illustrations on the opposite page shows a section out 
of a patent cable connector insulator, which has been designed for 
quickly connecting or disconnecting car motors. It is watertight, 
indestructible and inexpensive. 

The Column type indicating and recording ammeter and 
voltmeter, were fully described in this journal some weeks ago. 
They form quite a new departure in instruments of this class, 
insomuch as they operate by means of compressed air which is 
electrically controlled. It will commend itself to engineers 
managing electricity works where a number of instruments are 
necessary, on account of the small space occupied on a switch- 
board; we understand that the readings are absolute, and there is 
no “running over.” The firm also supplies a manually operated 
high tension oil type switch, which can also be arranged as a 
circuit breaker. This is built up to 200-ampere capacity for 
circuits up to 6,600 volts, single or polyphase systems. It is 
fully described in the firm's catalogue. 
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the pump. It is there dealt with mechanically by the conical 
bucket, which, working in conjunction with a base of similar shape, 
projects the water silently and without shock through the ports 
into the working barrel. This action is clearly illustrated in fig. 1, 
which is a reproduction from an instantaneous photograph of an 
Edwards air pump at work. A pump was specially constructed 
with glass sides to demonstrate the action of the pump in dealing 
with the water, and the illustration shows it very clearly. 

Free air inlets are maintained, and when the water is entering 
the pump, instead of obstructing the passage of the air, it tends to 
compress the air already in the barrel and to entrain or carry in 
more air with it. All resistances and obstructions between the 
condenser and the air pump are done away with, and it thus 
becomes feasible to obtain a vacuum in the pump and condenser 
which approximates very closely indeed to the highest theoretically 
possible, i.c., to the absolute pressure corresponding to the tempera- 
ture of the air pump discharge. By the special construction of the 
Edwards valve seating and bucket, the top clearance is reduced to 
a minimum. Before an air pump can discharge, the pressure in the 
working barrel must slightly exceed the atmospheric pressure, con- 
sequently all air remaining in the clearance water is compressed, 
and on the down stroke of the bucket, this air expands and occupies 
space which should be available for a fresh supply of air from the 
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CONTROLLER CABLE FOR Cans 


The Christensen motor-driven air compressor has been designed 
to meet the special requirements of electric railway and street 
tramway brake service. The motor is series wound, and drives the 
duplex single acting compressor pistons, through double helical 
machine-cut steel gearing, running in an oil bath. 


GUARD WIRE FITTINGS. 


The various parts of the motor are so arranged with respect to 
one another that they occupy the minimum of space and are com- 
pletely protected from injury. The motors are wound for con- 
tinuous current from 100 to 600 volts, and are so proportioned that 
they may be run for considerable periods, greatly in excess of the 
requirements of brake work, without undue heating. The motor 
compressor is constructed in sizes having a free air capacity ranging 
from 7:5 cubic ft. to 47 cubic ft. per minute. A modified type is 
also supplied, provided with water jacketed cylinder bodies and 
heads, and with motors wound for continuous running. 

To render the working of the motor compressors automatic an 
electric controller is provided, which starts and stops the compressor 
between any limits of pressure for which the apparatus is set. The 
Christensen specialities also include full air brake equipments of the 
"straight air," plain automatic" and ''quick-acting automatic” 
type, all of which apparatus has been the subject of exhaustive 
experiment, and is in extensive use in all parts of the world where 
electric railways and tramways are installed. 

Messrs. Blackwell are the agents for the United Kingdom and 
the Colonies and various Continental countries. They have com- 
plete equipments shown in operation at their showrooms. 


The Edwards Air Pump. 


AN important auxiliary in an electrical power station is the air 
pump. To procure the best working conditions for the engines 
such an auxiliary must be highly efficient, and to reduce maintenance 
charges, it should be simple and reliable in construction. In the 
Edwards patent pump which has been adopted for many of the 
leading electric traction and lighting stations in the United King- 
dom, foot and bucket valves are entirely dispensed with, the 
only valves used being those which in the old type of air pump are 
known as head valves.” These valves can be readily examined 
and renewed through the door at the top of the pump. The con- 
densed steam, and in the case of jet pumps, the injection water also, 
flows continuously by gravity from the condenser into the base of 


condeneer. With a large top clearance the greater the amount of 
air the pump has to deal witb, the greater is the quantity retained 
in the clearance water, and thus it will be seen that just at the 
time that the pump is required to be most efficient, its effective 
capacity is most seriously impaired. A small top clearance is there- 
fore highly desirable. The fact that the water is dealt with 
mechanically, and that its speed must correspond to the speed of 
the bucket renders the Edwards pump very suitable for high speeds. 
This has been taken advantage of by engineers, and in many cases 
the motors have been direct-coupled to the pump crankshaft, as 
shown in our description of the Pinkston Power Station. 


Fia. 1. 


This forms a very neat and compact arrangement, but when gearing 
is required the motor can be arranged as shown in fig. 2. The small 
number and ready accessibility of the only valves used in the 
Edwards pump afford exceptional immunity from breakdowns, 
while the cost of maintenance and time necessary for overhauling 
are reduced toa minimum. We are informed that it is equally 
suitable for surface, evaporative, or jet condensing plants, and that 
amongst the more important installations to which it has been 
fitted are:—The Glasgow, Manchester, and Salford lighting aud 
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traction statior s, Newcastle-on-Tyne electric traction power house, 
and between 50 and 60 other electrical stations owned by various 


Fig. 2. 


corporations and companies. The EDWARDS Atr Pump Synpt- 
CATE, Liu Ep, has its offices at 3 and 5, Crown Court, Old Broad 
Street, E. C,. 


— 
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Traction Incandescent Lamps. 


THE EDISON AND Swan UNITED ELECTRIC Liacutr Company, 
LIMITED, of Queen Street, E.C., supply the Ediswan traction lamp 


Eptswan Traction LAMP. 


which we illustrate. The lamp is fitted with supports as shown, 
preventing the filament from touching the glass when the lamp is 
subjected to vibration. For electric tramway and railway service 
it is very suitable. 


Tramear Head and Roof Lights. 


WE illustrate in the next column Messrs, Veritys’ dash-board ty pe 
of electric tramcar headlight. 

This fitting is strongly made, and is suitable for the hardest wear 
iu all weathers. It consists of a heavy cast-iron bowl, which is let 
in flush through the front of the dash-board, only ashallow ring and 


the fixing lugs projecting on the face. The front is hinged for 
access to the interior, and is securely fastened by a hinged bolt 
with fly nut. 

A powerful silver-plated reflector is provided, of sucha shape that 
the cast-iron bowl has a projection at the back of only two inehes, 
thus allowing the controller to be fixed in the centre of front of car 
instead of at the side. 


Veritys’  TRAMCAR HEADLIGHT. 


A roof light for double-deck cars is also supplied. The essen- 
tial features are identical with those of tke headlight, but the whole is 
carried in two strong cast-iron supports, which are bolted on to the 
roof or hood of the car. This light is also supplied by Messrs. 
Veritys, Limited, of 31, King Street, Covent Garden. 


Marquand Accumulators for Electric Traction. 


THESE batteries are claimed to possess two special features rendering 
them of value for traction purposes (stationary or otherwise). First, 
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ManquvaAND STORAGE CELL. 


owiug to the special formation process, positive and negative plates 
are produced with a surface extended far beyond the possibilities of 
any cast plate; consequently such plates are able to discharge at 
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very high rates without injury, and with a well maintained electro- 
niotive force. 

The second, and perhaps even more important, feature is that with 
this formation process, the active materials of both positive and 
negative plates are in perfect chemical continuity with the lead 
backing, and by chemical continuity, is meant something more than 
electrical continuity, with the result that there is no disintegration. 
This important feature enables the makers, the MaARQUAND ACCUMO- 
LATOR CoMPANY, Limirep, of East Moors, Cardiff, to profitably 
uodertake to maintain their batteries up to their specified capacity, 
in fact, it is claimed that depreciation, usually such a heavy item 
on batteries, is reduced to a figure no greater than for any other 
part of the plant. The very large surface for weight of lead, 
together with the non-disintegrating propertics just described, 
combine to make this plate particularly suitable for motor-car or 
similar work. 


. —— — — — 


Pipes aud Pumps at Salford Corporation Electricity: Works. 


Messrs. W. H. Batury & Co., LIMITED, Albion Works, Salford, 
Manchester, have supplied the steam, exhaust and blow-off pipes, 
suction and discharge pipes for condensers, hot wells, blow-off pits 
and oil separators for the Salford Electric Light and Tramway 
Works. The steam pipes are of mild steel with welded tlanges, the 
main steam ring being 14 in. diameter. The main exhaust pipe is 
18-in. diameter, of cast-iron, with 15 in. branches to each engine. 
In the main steam ring are thrce expansion joints of copper, each 
bend consisting of two 10-in. copper pipes with cast-stecl boxes. 
The steam and exhaust valves are Garvie's patent, manufactured by 
Messrs. Bailey, and are of the parallel face typc with renewable 
expansion seats. On cach air pump are fitted 15 in. automatic 
exhaust valves and 15 in. stop and back pressure valves. The air 
pumps and condeusers are Edwards' patent; there are cight of 
these, one for cach engine. They are of the three-throw type, cach 
barrel being 21 in. diameter and 12 in. stroke, running at 100 rp.m., 
and each is capable of dealing with 18,750 lbs. of steam per hour. 
Each pump is fitted with Edwards patent air valves, wnich enable 
air to be drawn in at the proper point of the stroke. The pumps are 
fixed on a level above that of the discbarge pipe, which is advanta- 
geous, as they can be run with the covers for access to the valves 
removed, so that the action can be observed. Each pump is fitted 
with Bailey's patent dial magazine lubricator, which provides an 


BAILEY Ss AUTOMATIC EXHAUST VALVE FOR CONDENSING PLANT. 


independently adjustable feed for each part of the pump. The 
pumps draw condenser water through a 20-in. suction pipe from the 
canal, and discharge into a 40-in. pipe, which has six outlets to the 
canal. Each pump is driven through double reduction gear by 
90-b.H.F. electromotors, running at 600 r. p. m., constructed by Messrs. 
P. R. Jackson & Co., Limited, Salford. The motor and second 
motion shaft are carried on an extension which is bolted to the 
pump bedplate. 


Measuring Instruments for Power Stations. 


WE illustrate herewith a combined ammeter and voltmeter con- 
structed on the Dcprez system, with moving coil in magnetic field 
of constant strength- mounted side by side in a light iron dust and 
damp-proof case, which shields them from disturbances by external 
magnetic fields. The scales are each about 2} in. long, and the 
ammeter scale is generally made with ceutre zero or with zero near 
the centre of the scale; this allows accurate readings to be taken both 


on charge and discharge of cells when the instrument is used on a 
self-propelled car. The moving parts of the instruments are light, 
and the instrument may therefore be fixed to the car without 
special mounting, and is not materially affected by vibration. It 
has a very small temperature coefficient, a point of considerable 
importance on tramcars running the whole year rouad, and it is dead- 
beat and of high accuracy. The resistances of the voltmeters arc 
fixed inside the instrument cases, when it is not required to read 
above 160 volts; the shunts for the ammeter are always supplied 
separate, and the instrument is standardized with the shunt leads 
which are supplied with the instrument. The shunt itself can be 
fixed in any convenient position on the car, thus avoiding the 
necessity of bringing the mains right up to the instrument. 
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BEREND AUTOMOBILE AMPERE-VOLT-METER, 


The makers also produce au instrument made on tlie same principle 
as the combined voltmeter and ammeter, but intended fur testing 
the individual cells of a self-propelled tramcar. The scale is about 
1i io. long, and can be supplied either with centre zero or 
zero on left hand of scale. The necessary resistance is fixed in 
the instrument case for voltmeters reading up to 60 volts. The 
instruments are damped by a powerful magnetic brake which 
renders them practically instantaneous in their readings. Messrs. 
O. BEREND & Comrany, of Dunedin House, Basinghall Avenue, 
E.C., are supplying the above instruments. 


BAILEY’s PARALLEL-SLIDE GATE VALVE ror HIGH 
PRESSURE STEAM. 


Roller Bearings. 


Tue EMPIRE Rotter Bearings Company, LIMITED, of 1 

Delahay Street, Westminster, are pretty well known among 
tramway authorities by reason of the extended employment of their 
standard roller bearings, in connection with electric tramcars and 
railway rolling stock. The great reduction in starting effort obtained 
by their use, results in a saving in coal consumption and electrical 
energy, and there is also said to be considerable economy in 
lubrication, and an absence of heating. With heavy rail vehicles 
the great frictional resistance experienced in starting upon ordinary 
bearings is reduced when upon roller-bearings to rather less than 
3 lbs. per ton of load, including the wheel friction upon straight 
level rails. The importance of this reduction of starting and 
running friction is fully recognised by engincers interested in 
electrical traction, since the reduction of frictional resistance results 
iu an equally great reduction in coal consumption. The bearings arc 
constructed so as to support the load equally throughout the whole 
length of the rollers, with freedom from all diagonal or winding strains; 
consequently the parts withstand the pressure of heavy loads, and 
are very durable. The Empire tramway axle boxes are made suitable 
for journals 24 in. and upwards in diameter, and for Brill, Peckham 
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and other trucks. The outer case is of cast-iron and is seated upon 
the centre of the bearing liner, so as to be free to move universally 
about the journal centre and conform to each movement of the 
normally vertical line of the axle-guard, or yoke, in the grooves, 
and of the bearing-spring bedded upon the casing. This movement 
of the case ensures free play for the rise and fall of the guard or 
yoke, in the casing grooves, and admits upon the bearing a load 
well balanced over the full length of the rollers and the roller-path 
of the journal. By this arrangement the rollers cannot take point 
load (i. e., they are equally loaded throughout their length), and 
have no tendency to run in winding, the work of the cage 1s reduced 
to a minimum, the efficiency and durability of the whole bearing 
and its journal are very considerably increased, and the vibration of 
the vehicles very appreciably lessened by the removal of all 
unnecessary rigidity between the vehicle frames and the axles. On 
the other hand, where axle-box cases are a rigid fixture the side 
throw of the vehicle upon curves displaces the bearing load 


STANDARD AXLE Box For BRILL TBUCKS. 


alternately to the back and front ends of the bearing as the curves 
reverse. Side deflection of springs is seriously retarded by the 
angling of the axle-guard until gripping occurs in the grooves of 
the rigid cases, and such severe leverage strains are then exerted 
therein as have been known to displace the bearings and jerk the 
springs from theirseatings. Atthe back of the box is an oil-dressed, 
pliable, and durable leather guard, which effectually retains the 
lubricating oil, and excludes all dust or dirt. 

Our illustration shows one of these axle-boxes as made for Brill 
tracks. 


Raw Hide Gears. 


We illustrate below some of the raw hide pinions made by 
Messrs. W. F. Dixon & Co., of 63, Percival Street, C.-on-M., Man- 
chester, who have lately extended their premises in order to cope 
with the increasing demand for their:products. Messrs. Dixon and 


Dixon's Raw HIDE GEAR WHEELS. 


Co. make spur and bevel gear wheels of raw hide, with built-in 
metal bushes and flanges, raw hide mortice wheel teeth, insulators, 
clips, &c., for electrical installations, and machine-moulded wheels 
of iron, steel, and gun-metal. The raw hide gear wheels are made 


of all sizes up to 16 in. face and 3 ft. diameter, the hides being pre- 
pared by a novel process. The advantages of silent running and 
durability of raw hide gears have been fully demonstrated; 
and they are applicable not only to electric tramcars, but 
also to cranes, &c., and machine tools of all kinds. The largest raw 
hide gear wheel running in the Glasgow Exhibition was one of 
Messrs. Dixon & Co.'s, and ran throughout with entire success. 


Traction Switchgear. 
THE ELECTRICAL TRANSMISSION COMPANY, of Albert Works, Ham- 
mersmith, London, W., who make a speciality of the manufacture 
of switch gear, have specially designed and placed upon the market 


TRACTION SWITCHGEAR. 


two distinct types of main switches for traction purposes. The 
firn's "T" type main switches, which are fitted with laminated 
copp er contacts when carrying a current of more than 50 amperes, 
consist of two copper blades secured so that they move together, 
and separated by a distance piece to allow the switch lever to lie 
between them in the closed position, thus reducing the overall 
height from the slate base to a minimum. In opening the switches 
the lever moves through an angle of 45°, extending the springs; the 
blade is then, and not until then, positively forced from the con- 
tacts by the lever, and leaves the contacts with a very quick break 
effected by the extended springs. These switches carry no current 
through the hinge, so that they are dead in the off” position. 

The figure shows a feeder pillar panel consisting of a polished 
marble base, having mounted upon it five of the firm's patent “L” 
type main switches, four for a capacity of 300 amperes, and one for 
a capacity of 600 ampercs, also magnetic blow-out lightning 
arrester. Their L” type switch is specially suitable where space 
is a consideration ; it consists of two copper blades secured ina 
similar manner to their T“ type switches mentioned above, the 
lever lying between the blades and thus reducing the overall height 
toa minimum. It differs from the “T” type in that the bottom 
contact forms the hinge of the switch, and perfect contact at 
the hinge is secured by means of powerful spring washers. 
These switches also have a quick-break action, the lever 
travelling through an angle of 45" before the blade starts to move 
out of the contacts, and the quick-break being effected by the 
extended springs. 
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The Columbia Rail Bond. 


Tuis bond is manufactured by John A. Roeblings Sons Company, 
Trenton, N.J. (the English representatives being Back & Manson, 
36, New Broad Street, London), and has attained wide usage on 
both sides of the Atlantic. It consists of three parts; two copper 
thimbles and the copper connecting rod. On each end of this 
copper rod is a truncated cone head with a fillet at the base. The 
inside of the thimble is tapered to fit the head of the bond, while 
the outside is slightly tapered in the opposite way. In applying 
the bond, the cone-shaped heads are placed in the holes in the rails 
from one side, and the thimbles are slipped over them from the 
other. A portable hand press is then applied, and the wedge- 
shaped head of the bond is forced into the thimble, so that it is not 
possible to see the line separating the thimble and the head in a 
cross-section of the two. The end of the head of the bond is 
expanded by a centre punch, held in position by the press. It is 
claimed that the Columbia consists of as few parts as any satisfactory 
bond can contain. When installed, owing to the pressure exerted 
between the head and the thimble, and also to the fact that they 


Vol. 49. No. 1,255, DeczwsER 13,1901.) THE ELECTRICAL REVIEW. 999 


are both of the same kind of metal (copper) the two become one, 
both electrically and mechanically. It therefore claims to possess 
all the advantages that may be claimed for a one-piece bond, and at 
the same time can be satisfactorily installed. The contact of the 
“Columbia” with the rail is seven times the section of the wire, 
providing ample contact to compensate for the poorer conductivity 
of the steel in the rail. The contact of rail and bond is made by a 
wedge expanding the thimble against the hole in the rail This 
wedge is not driven in with a hammer as in the case of pin bonds, 


CoLuMBt(ta Ratt BOND. 


but is put in with a press. A press cau be so set that no matter 
what may be the want of intelligence or care of the workman, 
he cannot put in the bondin any but the right way. This is con- 
sidered to be a very great point, as anyone can properly instal the 
“Columbia.” As the Columbia is wedged both ways, it cannot get 
loose, and must make a firm contact, and cannot be over-stretched. 
These bonds have been used by the Corporations of Halifax, Liver- 
pool, Brighton, Wigan, Manchester, Huddersfield, &c., as well as for 
the tramways of Dudley, the Potteries, Sunderland, Bristol, 
Middlesbrough, Stockton and Thornaby, &c. 


*  Buffoline " Pinions. 


Tue illustration which we give below, is a production of a 
British firm, the BUFFOLINE NoisEkLEss GEAR Company, Levens- 
hulme, near Manchester, and shows what it can do in the way of 
noiseless gearing of large dimensions for heavy pump driving. 


This pinion is 2 ft. 6 in. diameter by 5 in. wide, has 47 teeth, 2 in. 
circular pitch, and will transmit 120 B.H.P. The sole rights for the 
manufacture of these pinions are in the hands of the company 


named above. 


The “ Noark Car Cut-out. 


Tak accompanying illustration shows the Noark" car cut-out 
equipment, which has been placed upon the market by MESSRS. 
BERGTHEIL & YOUNG, of 12, Camomile Street, E. C. It consists of 
a cast-iron box fitted with a slate base and a Noark” fuse, an 
enclosed fuse which is finding favour in this country for both low 
and high pressure switchboards. 

For the protection of car motor equipments these fuses are 
claimed to not only ensure an accurate, safe and definitely adjusted 
cut-out for the motor, but they also permit the conductor or motor- 
man to replace a blown fuse in a fraction of the time now necessary. 
They do not frighten passengers or adjacent pedestrians or horses 
by a fireworks display. They not only protect the car motor, 
lighting or heating equipment, but are also suitable for all motor 
service. 

Owing to the time interval overload operation, Noark " fuses of 
smaller current capacity than the open fuses used on car equip- 


ments can be used with even less frequent blowing and better pro- 
tection to the apparatus. 

An important feature to note is that the fuses are rated at their 
maximum definite current-carrying capacity. .They will operate 
at this current continuously without rupture, and every attempt is 
made to make this rating as accurate as practical refinement will 
allow. Excess current above this rating will blow the fuse in a time 
interval depending inversely on the overload. 


% NoABK " Carn CuT-ovrT. 


The fuses may in very many cases entirely take the place of 
automatic cut-outs, and are certain in their action and safe, since a 
starting current rush or sudden overload of short duration does not 
result in injury to the motor if the latter is properly protected. 

The fuses have a definite and accurate time intervalof operation, 
ranging from minutes on small overloads, to the infinitesimal part 
of a second on heavy overloads, and operate instantaneously on 
short circuit. 


Neweastle Tramways. 


THE Newcastle Corporation is at the present moment actively 
engaged upon the work of constructing its extensive electric trolley 
system of tramways. We may mention that the whole of the 


B.I.W. SECTION PANEL. 


feeders, amounting in all to 20,000 yards of 75 single plain lead- 
covered cable, bave been drawn in and jointed by the British 
Insulated Wire Company, of Prescot, in conduits Jaid by the Cor- 
poration. The cables are of B.I.W. ordinary type, insulated with 
resin oil impregnated paper, for traction work, the lead of the 
cables being, of course, suitably earthed at various points to 
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prevent any damage from clectrolysis. The overhead work consists 
of the equipment of about 15 miles run of road. The whole of the 
poles and brackets are being supplied by the Corporation, but 
erected by the B.I.W. Co. ; 

The company are also providirg all the overhead fittings and 
4 trolley wire, and section pillars. These pillars are of their 
standard type, and they have done a considerable business in them 
since they made a speciality of them a few years ago. 

The accompanying illustration shows the type of section panel 
which is to do service at Newcastle. 


Batteries for Tramway Power Stations. 


THE Harr ACCUMULATOR Company, LITE, have lately supplied 
several large tramway power stations with their make of storage 
batteries. The type of cell is shown below. The plates arc 


Hart SToRAGE CELL. 


specially designed and constructed to withstand heavy discharye 
rates, and the cells can be supplied to give any required capacity. 
The containing boxes are usually made of hard wood, so treated as 
to withstand the action of sulphuric acid, and lined with lead, and 
all connections are entirely non-corrosive, so that no trouble can 
arise from this source. The Hart Company have supplied similar 
cells for this class of work contained in glass boxes, thesc 
plates being constructed on exactly the same principle, although 
of a smaller size. 


Pitkin's Station Instruments. 


Mr. James Pirk IN, of 56, Red Lion Street, Clerkenwell, B.C., is 
well-known asa manufacturer of electrical measuring and other 
instruments. It was for him that Major Holden designed bis patent 
bot-wire recorders, Which are in extensive use beth at home and 
abroad. These recorders were followed by other forms as the need 
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Pitkin MOVINCG-COIL AMMETER. 


or such arose, and Pitkin's permanent magnet moving coil type of 

recorder is specially adapted for usc in a power station ou the 
Board of Trade switchboard panel. The illustration which we give 
is of the firws permanent magnet moving coil ammeter. 


Tramear Motors. 
WE illustrate herewith the standard traction motor built hy the 
LAHMEYER ELECTRICAL COMPANY, LIMITED, of 109—111, New 
Oxford Street, London. Figs. 1 aud 2 show the complete motor and 
evar closed, and fig. 3 shows the motor alone with the case open. The 
desigu is specially arranged so as to afford ready access to all parts; 
for instance, either of the bearings can be removed by loosenine 
iwo bolts, without opening the frame; the frame itself, and the 
eear-easing, are also opened with case and celerity. By means of 
holes bored into the ends of the motor, which are usually closed 
with bolts, it is possible to see through the air-gap between the 


poles and the armature core, in order to ascertain. whether ihe 
brasses are worn so much as to render new ones necessary. The 
armature coils are wound on formers and are insulated by special 


Fig. 3.—LAuMEYER Moro WITH CASE OPEN, 
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machinery; they are readily interchangeable, as also are pe E 
parts of tlie motor. The air-gap in these machines is kept large, 
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so as to diminish the risk of contact between the armature and 
pole-piecesi; the efficiency, however, is good, and the motor is 
capable of withstanding an overload of 2) per cent. without 
sparking. 


Tea Fe Marla, 


Royle’s evaporators, condensers, calorifiers, and other auxiliary 
steam plant for electric power stations. They also manufacture 
steam traps, reducing valves, steam dryers, and many other steam 
fittings. 


Britt Maximum Traction Truck. 


Royle’s Feed Water Heaters. 


A SPECIALITY of Messrs. RovrE's, LIMITED, of Dalham Engineering 
Works, Great Bridgewater Street, Manchester, is their Row's 
patent feed water heater, of which we give a view, showing the 
land type 

The“ Row " tube is the fundamental feature of the apparatus. 
The tube is indented, produciug a thorough break up of any 
fluids passing over the surface, and experience is said to prove 
that such indentation increases the efficiency to double that of plain 
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RovnLESs FEED-WATER HEATER, 


tube. Atthe same time the longitudinal rigidity of the tube is 
destroyed—the indentation rendering 1t quite elastic, so that it can 
be fixed between tube plates without fear of fracture from expansion 
or coutraction. The tubes are formed from solid drawn copper of 
the best quality, aud are carefully tested before beiug made up. 

The feed heater of the type showu is made in many sizes from 
20 to 2,000 1. H.P. Its main purpose is to economise exhaust steam, 
aud impart a high temperature to boiler feed, ecouomising the 
fuel bill by 15 to 20 per cent. The Row” tubes are also fitted to 


Brill Tramear Trucks. 


Oxe of the latest improvements in connection with motor trucks for 
electric tramcars aud railways is the substitution of solid forged 
tide-bars in all the different types of trucks manufactured by the 
J. G. BRILL Company (Mr. Maskell E. Curwen, 110, Cannon Street, 
E. C., Europeau manager). Brills have for several years used a solid 
forged side-bar on their electric motor truck for four-wheel electric 
tramears, but it has only been within the last few months that they 
have been able to perfect the necessary machinery to enable them 
to manufacture the side-bars for all their bogie trucks of solid 
forgings. They have now reached a poiut where they are in a 
position not only to supply solid forged side-bars to all ty pes of 
their trucks, but at what is considered a reasonable price. 

Heretofure there bas been more or less objection against cast steel 
side-bars, or side frames, on account of the possibility of blow holes 
or sand holes iu the castings. With forged side-fraues, we under- 
staud that the possibility of danger is eliminated, and furthermore, 
the forgings are mostly much smoother hau castings in steel 

Our illustration shows a waximum traction truck with solid forged 
side-bars, 

It is necessary to point out that the angle iron cross-bar at the 
back of the small wheels does not pertain to the truck proper, but 
on the particular contract to which this track applies the augle-iroa 
was used in connection with air-brake equipment. 


The“ Protecte4"* Rail Bond. 


Tuts rail bond is manufactured and sold by the Forest Crry 
ErEcTRIC Company, 18, Piccadilly, Manchester, who have made a 
special study of the problem of rail bonding, and who undertake 
the design and manufacture of bonds to suit all cases aud conditions, 
Their bonds generally consist of a flexible copper conductor, 
fused to solid copper terminals. The flexible part of the bond is 


“ PROTECTED ” Ratt BoNp. 


composed of a number of specially drawn flat copper strips, the 
cross-sectional dimensions of which are 193 Xx 0036 in., placed 
parallel to each other, and in such a position in relation to the rail 
that any bending or vibration to which it may be subjected, due to 
any movement at the joint, will be in the direction of the least 
dimension of the strip. This construction makes an extremely 
elastic bond, and any distortion to whicn the boud may be subjected 
will generally be within the elastic limit of the copper. Tuis also 
means a minimum amount of strain on the termiuals, which is ¢ 


Biomed Google 


mo er r Re Diui eR ee 


— —— a — — — — 


1002 THE 


es 


vital importance. Crimps, or loops, are formed in the flexible part 
of the bond to provide for contraction or expansion of the rail. 
These may be inserted in any portion of the bond, varying 
according to the position of the bolt holes in the rail, and the 
position of the other bond, in case of double bonding. The bonds 
are fastened to the rail by expanding the solid terminals in the 
holes by specially-designed machinery, by which extreme pressure 
the copper is made to flow into every minute irregularity of the 
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Escher-Wyss Turbines in Traction Stations. 


AT the electricity works at Bex (Ct. de Vaud, Switzerland) the 
plant installed includes six Escher, Wyss & Co.'s patent 
Pelton turbines, each developing 400 B. H. P. under a fall of 160 
metres (= 525 ft.). The dynamos are direct coupled to the turbine 
shafts, which run at 600 r.p.m. The plant supplies (1) the electric 
light for Bex and surrounding villages, with a large number of 
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FOWLER SWITCHBOARD FOR LEEDS TRAMWAYS. 


hole, and a perfect mechanical, as well as electrical, joint is 
attained. The manufacturers of this bond recommend the use of a 
short bond placed under the fish-plate, thereby utilising as much of 
the rail as possible as a conductor, and economising copper, as well 
as reducing the total resistance of the joint. We understand tliat 
the Vicinaux tramways of Brussels so far recognised the advantages 
of this method of bonding, that they changed the design of their 
fish-plate, and had the same re-rolled to have the requisite space 
between the plate and the web for a short bond. The form of the 
flexible conductor is such that the greatest amount of copper, in the 
most desirable form, can be introduced into the space between the 
fish-plate and the web. The company also manufacture long, 
solid, and cable bonds for cross bonding, and as conductors 
between the rail and the return wire, when such is used. 
Their method of attaching & solid terminal to a flexible cable by 
fusing the terminal to the conductor, and at the same time throwing 
out a protectiug sleeve along and around the cable, is a speciality 
which we are given to understand has obtained for them some of 
the largest contracts for bonds ever given out. 


Tramway Switchboard at Leeds. 


THE accompanying engraving illustrates the Leeds Tramway 
Switchboard constructed by Messrs. Joun FowrER & Co. (LEEDS), 
Limitep. It consists of enamelled slate bases mounted on iron 
framework, to which the various instruments are fixed. The 
main switches are of the firm’s lever shutter type with carbon 
breaks. The fuses which are fixed on the return feeders are protected 
from spluttering by means of Hall-Fuller patent asbestos sheathing ; 
the automatic cut-outs being placed in circuit with the positive 
feeders. The board is constructed for controlling five generators of 
800-KW. capacity, 21 positive feeders and 22 negative feeders. 


hotels; (2) power for a number of small industrial works in ‘the 
neighbourhood ; (3) power for an electric tramway of 20 miles 


Fig. 1.—Escuer-Wyss PELTON TURBINE. 


rer i turbines, 
.ength and a mountain railway about five miles long. The t 
of which we give an illustration in fig. 1, are supplied with paten 
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hydraulic governors, which are capable of keeping the speed con- 
stant within about 5 per cent. on sudden changes from full load to 
no load, or vice versd. 

In fig. 2 we show a plant supplied by the same makers in connection 
with the Jungfrau Railway. The installation at the power station 


Fic. 2.— J UNG FRAU RAILWAY TURBINE. 


at Lauterbrunnen consists of two Escher-Wyss central- flow reaction 
turbines with horizontal shafts, each giving 800 B. H.P. under a fall 
of 32:5 metres (= 106 ft.), running the direct coupled dynamos at 
a speed of 380 r. p. m. The couplings invariably used are Lodel's 
patent flexible insulating couplings. Fig. 3 is a representation of 
the sets employed by the Société des Foues Motrices et Usines 
Electriques de Vézére (France). The plant consists of four Escher- 
Wyss & Co.’s central flow Beaulieu turbines with horizontal shafts, 
each turbine giving 600 BH.P. under a net fall of 43 metres 


Fic. 3.—EscuH3er-Wyss BEAULIEU TURBINE. 


(= 140 ft.), besides which there are two separate turbines of 100 
B.H.P. each, driving tbe exciters. The power is mostly used for 
running tramways connecting neighbouring towns. Mr. ALPH. 
STEIGER, M. I. C. B., of 28, Victoria Street, S. W., is the sole repre- 
sentative in this country for Messrs. Escher, Wyss & Co. 


Safety Devices for Trolley Lines. 


Tum British INSULATED Wire Company, of Prescot, are the 
manufacturers of an automatic cut-out and pillar, for use as a 
safety device in the case of the trolley wire breaking. The 
Apparatus consiste of four switches fixed in each pillar. Each 


a 


of these is a double-break switch, and has a main coil in series 
with it, and it is so arranged that should the current through 
this coil exceed, say, 200 amperes, or whatever current it 
was adjusted for, the plunger would be drawn up against two 
catches, which release the switch, so that in case of any short- 
circuit or excessive current, the line is automatically cut out. 

At the back of the switch there is a shunt coil, which is connected 
by a pilot wire that may either be run overhead on insulators 
fixed to the bracket arms, in which case it must be protected by 
guard wires ; or it may be run as an insulated conductor underground, 
with the test wires, to the end of the section, where it is connected 
to the overhead wires; this coil, at 500 volts, holds up the 
plunger that works inside it, and is so arranged that if the line were 
to break, the pressure would, of course, be cut off from the pilot wire, 
and therefore from the shunt coil, releasing the plunger, which falls 
on two catches and releases the switch, automatically cutting off 
the rest of the circuit. These pillars are fixed every mile, or every 
balf-mile, and if they are arranged with four switches in each pillar, 
two feeding each way on to the trolley lines, there will be a section 
insulator halfway between the two pillars. 


Overhead Line Equipment. 


In fig. 1 we show the Globe standard strain insulator, and in fig. 2 
a Brooklyn pattern insulated turnbuckle as supplied by the GENERAL 
ELECTRIC Company (1900), LrurTED, of Queen Victoria Street, E. C. 
The insulation material employed in the manufacture of these 
standard strain insulators is the same as the company bas been 
selling for years in this country, and is claimed to be especially 
durable aud efficient, giving excellent results under all conditions. 
A series of tests made as to electrical resistance and mechanical 
strength sho” s that an E. M. F. of 16,000 volts was applied without the 
insulation breaking down; a temperature of 270° F. was reached 
without any effect, and above that temperature the material 
gradually softened. The Globe“ insulators were subjected to 
heavy pressures with most satisfactory results, and the material is 
claimed to be far stronger electrically aud mechanically than is 
necessary, even after allowinga large margin for safety. 

In fig. 3 we illustrate a three-way frog for use in connection with 
swivel trolley heads, this being made under Wood’s patents. The 
G.E.C. switches, or points, provide a continuous path or guide from 
which it is impossible for the trolley wheel to diverge. This is 
effected by means of the periphery of the wheel being compelled 
to run in the grooves, which are suitably arranged in a manner 
somewhat similar to that of the car wheels in the rails. 

Wood’s patent swivel trolley head is seen in tig. 4. Among the 
improvements which it embodies is a self-oiliog arrangement con- 


Fig. 2. 


Fic. 1. 


sisting of a hardened hollow steel spindle with a slot cut through 
on the bottom. The spindle is filled with grease and is claimed to 
be able to run for six weeks without attention. 

e Wood head is said to be the one which has first run with 
the rope tied up to the pole in Great Britain or America, and during 
the five years it has been in continual use on some of the largest 
systems there has been no accident. The method of insulation is 
considered to provide absolute security. It is formed in one piece, 
and can be readily fixed by unskilled labour. The weight of the 
head is reduced to a minimum; the bearing surfaces are the 
largest obtainable, and are provided with an adjustment which can 
be regulated to zöth of an inch. The thrust from the wire is taken 
on a ball bearing, an arrangement which has been found necessary 
to all swivelling trolley heads. 
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Among the other electric traction specialities of this company 
are gears and pinions for motors. The gears are open hearth 
cast-steel cut motor gears, and the process of manufacture 
and material employed are such that mechanically correct teeth 
are ensured. All gears contain eight bolts with lock washers 
and cotter pins, provision being also made to prevent the 
head of tbe bolt from turning. Another (i. E. C. detail is 
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the car lighting switch with fuse (figs. 5 and 6). "The switch 
is substantial iu form, and is fitted with a porcelain plug to take the 
fuse wire, held iu place by aspriug contact. ‘The whole is enclosed 
iu a «rong aud neat iron case. Fig. 6 shows the porcelain inside 
and fu:e plug. 


— — — 


Rail Bond Testing. 


Messrs. KELVIN & JAMES WHITE, LIuITED, of 66, Victoria Street, 
S. W., aud Glasgow, whose insulation testing sets are so well known, 
have lately put on the market another Cumpact testing eet for use 
in testing rail bunds. lt consists of a very sensitive low reading 
voltmeter, mounted in a bux with a two-way switch. This switch 
is conLecied 10 aujustable contacts u. Cunted on a gra: uated bar ot 
suitable length ano compact form, so that the co tacis cau be 
preeeeu cn the 78i] bs one baud, aud the reautngs noted on tue lid 
ef tbe b x, which fortus à dese, the boa itseil being canihkd by a 
strap round the Leck of the bueswau. Ihe welbod of using this 
Instrument 18 as Iollows:— The two contacte on the graduated bar are 
put across the bond to be tested, the other two contacts resting on the 
rail. Ihe voltmeter switch is put to the “rail” coutact, aud the deflec- 
tion noted. Tue switch is then put to the “boud” contact, aud 
deflection noted. The deflections being proportional, the resistance 
of tbe bund is therefore known. The instrument itself has two 
ranges, giving a total rauge of 0'0005 volt to 1 volt. It has sup- 
plied a lovg-telt waut, aud traction engineers would do well to 
adopt it as a means fur testing faulty bonds. Lord Kelvin’s instru- 
ments are so well known, being described tully in our issue of 
November 15th, tuat it 18 needless 10 give uetails of these. We 
would, however, refer traction engineers to the 8 R. (syphon 
recorder), OF shunted type ammeter, maue by tuis firm, which is 
specially suited tur traction aud for the measurement of laige cur- 


rents. These iustrumeuts are made in three different furms, the 
round." the “thistle,” and the“ edgewise." 


Weir's Feed Pumps. 


THE feed pump is an important item in the auxiliaries of the boiler 
or steam plant; Messrs. G. and J. WEIR, of Cathcart, Glasgow, have 
for years been identitied with boiler feeding specialities, and we 
believe that they have done much to teach electrical engineers the 
value of a reliable slow-speed boiler feed pump. The Weir 


Wrirn Peep PUMPS. 


single pump is no steam-eater, for not only does it cut off before the 
eud of the stroke and thus secure economy, but the workmauship is 
such that à very high mechanical efficiency is obtainable for long 
perious. The Weir tandard feed pump has been so widely taken 
up for power stations that it is unnecessary to describe it in detail. 
We have, however, been furnished by Messrs. Weir with particulars 
of their latest twiu compound feed puwp arrangement, which has 
been devised with a view of attaiuing still further economy. The 
plaut consists of two Weir siugle pumps placed side by side, one 
pump haviug tue high-pressure cylinder and the other the low- 
pressure cylinder. Each pump is indepeudeut of the other " 
regards working. so that wheu tue load is light and ouly a smal 

amount of builer power is wauted, ouly one pump need be ruu. When 
more holler power is required, the second pump cau then be put on 
aud cau be coupled up so that the exhaust from the tirat is led iuto 
the c II der of the second pump, aud the advantage of . 
isana nca with a nul load. The pumps are usually tua at the maa 
speed of L2 double str kes per minute, but should vevasluu orn 

it, they Cau easily be run at aconsiderably higher speed lu abet 0 
make up any deliciency in the vouer feed supply We learn that & 
numoer of tests were made on the steam cousumption of these pr 
compound puwps delivered by Messrs. Weir to the eie erga 0 

Glasgow Electrie Tramway Department, with the following 
results :— 


i ble Effleieney Pounds of water 
MN RÀ | Water cs of aise | delivered per pou 
Diameter ; Stroke p.m. | pressure. per mín. end. of steam used. 
95 | a 190 12 96:3 1477 
— — — 


It will be seen, therefore, that this iustallatiou leaves little a 
desired in the matter of economy. Messrs. Weir Ls dis 

staudaraised these pumps iu a siwilar fashion to mor 8 ka 

single pumps, and no doubt there will be a good demand for 
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A further modification, which is somewhat of a novelty, is 
secured by Messrs. Weir's triple-compound feed pump arrange- 
ment; it consists of three simple direct-acting pumps of the Weir 
type, connected up in such a way, that any one of the three pumps 
may be used independently, or the three pumps may be used 
together on the compound principle, the cylinder of the middle 
pump serving as the H.P., and the two end ones as the L.P. stage of 
expansion in a compound cycle. As iu the ordinary single pump, al-o, 
the steam may be used expansively in any or all of the cylindera, 
tbus serving the double purpose of enhancing the economy, and 
slowing down the pump at the end of the stroke. For large traction 
stations with varying loads, tho above arrangement is specially 
recommended. For special vlants where, from necessities of space, 
the twin compound is not suitable, Messrs Weir also supply their 
tandem compound feed pumps, in which the H. P. cylinder is set 
above the L.P. cylinder, both cylinders taking their steam through 
a cylinder valve. The feature of Messrs. Weir's design is, that no 
leakage can possibly pass from the H P. to the L P. cylinder, as is 
usually the case where cylinders are fitted close together. We 
understand that Messrs. Weir have also supplied a large number cf 
pumps for light duty, and tank and cooling tower purposes. 


Travelling Cranes iv Tramway Works. 


AS showing the adaptability of an electric tramway or railway 
system for various operations, we illustrate a special type of travel- 
ling crane which has been evolved at the Electric Railway and 
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ELECTRIC TRAVELLING CRANE. 


Tramway Carriage Works, Preston, for work on tramways, rail- 
ways or in engineering yards. There is no doubt that the type 
illustrated should have a considerable application under many 
conditions. 


Calcutta Electric Tramways. 


AN important contract at present being 
carried out by Messrs. Dick, KERR & Co., 
Limited, is the Calcutta tramways, and in 
connection with the permanent way, we 
reproduce an example of the special work of * 
the track on this system, the illustration 
sbowing the fan at the car sheds. It may be 
observed that this has been made at the 
Kilmarnock works of Messrs Dick, Kerr and 
Co., Limited. 

The work carried out covers the erection of 
the power house and complete equipment of 
the line, which comprises about 18 miles of 
tramway route. 

The power house equipment comprises 
three main engine and dynamo units, each 
developing 675 r.H P. under normal conditions. 
They are, however, designed to work up to 
950 I. f. P, which is 25 per cent. overload. 

The engines are of the horizontal cross- 
compound type, working condensing. They 
ba e cylinders of 21 in. and 40 in. diameter, 
and 3 ft. 6 in. stroke, and run at 90 revolu'ions 
per minute. They are made by Messrs. Yates 
and Thom, of Blackburn. 

The fly-wheel is 16 ft. 6 in. in diameter, 
and is constructed in sections, and weighs about 29 tons. 

_ The generators are of the multipolar type, with inwardly pro- 
jecting poles; the frame is arranged for sliding along girders suffi- 
ciently to uncover the armature. 


The magnet poles are of laminated steel, cast into the magnet 
yoke, which is of special quality cast-iron. 

The machines are compound wound, the series and shunt wind- 
ings being arranged as distinct coils side by side on one spool. In 
all other respects the machines are similar to those generally sup- 
plied by Messrs. Dick, Kerr & Co., Limited, and made by the English 
Electric Manufacturing Company, Limited. 


CALCUTTA Car DI: POT FAN. 


There is a small supplementary unit, consisting of a horizontal 
tandem compound non-condensing cngine and a dynamo, with a 
capacity of 150 kw., the engine being of the Robb & Armstrong 
type, aud the generator similar to those previously described. 

There is a complete equipment of surface condensing apparatus, 
with the necessary air and circulating pumps. Klein's cooling 
towers, with fan draught, are also provided. 
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CALCUTTA Tram Car. 


The steam-raising plant consists of six Galloway boilers. Grecn’s 
economisers, consisting of 480 tubes, have been supplied, and two 
Weir's direct-acting feed pumps. 

As giving an idea of the magnitude of the system, it may be 
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observed that the rolling stock comprises 100 cars, 50 being 
provided with sashes for protection against inclement weather. 
The remaining 50 are provided with the usual glass windows. 
The former type is shown in the illustration. It is proposed 
to augment the system by 100 trailer cars. 

The following is a general specification of the closed type of 
single-deck motor cars supplied to Calcutta:—Length of body, 17 ft. 
3 in.; length over both platforms, 25 ft. 3 in. ; total length overall, 
26 ft. 3 in. The seating capacity is 27 passengers. The floor frames 
are built of well-seasoned teak, and the usual openings are arranged 
in the frames to afford convenient access to the motors. The plat- 
form floor frames project out from the front end to provide suffi- 
cient room for brake gear, controller, and motorman, while at the 
rear they project sufficiently to allow for a seat on one side and the 
ordinary entrance. 

The specification for the open type car provides for the length over 
corner posts of 20 ft. 6 in.; length over both platforms, 25 ft. 3 in. ; 
total length overall, 26 ft. 3 in. The materials and construction 
generally are similar to the closed car. 

The trucks are of the Brill 21 E. type, having a wheel base of 
6 ft. and a length of spring base 14 ft. 6 in. The equipment con- 
sists of two  25-H.P. motors, and there are the usual con- 
trollers, switches, &c. The trolley is provided with a swivelling 
head, suitable for the side suspension system. 


are concentrated into a confined space. The o inci 
mounting fittings and switches We on vins sous 
flat slate and connecting up by inflammable cables at the back is 
fast disappearing. In place of this type of board we see arrange- 
ments forging ahead in which greater attention has been paid to 
design. Fire risks are minimised by avoiding the use of inflammable 
materials and by the provision of an improved arrangement of con- 
nections. In all possible cases the numbers of connections are 
sc n i niri a the positions of the various apparatus 
used on the board, also cross-connecti 
D ections and long leads are 
The Ferranti type of switchboard is universall i 
tension work, and it is eminently satisfactory vd E i ye- 
tinuous current switchboards for lighting and tramway work are 
now constructed on the same principles. We reproduce an illustra- 
tion of one of these switchgears. This gear is used for a combined 
460 volts lighting and 500 volts traction system. The lightin 
feeder panels are shown on the extreme right of the e 
each three-wire feeder panel consisting of two ammeters, two single- 
pole switches, and two sets of oil break fuses. Two pilot voltmeters are 
mounted on the top slate and coupled up to the voltmeter switches 
on the end panels to the right. There are four lighting feeder 
panels, each suitable for carrying 500 amps. The switchgear for 
battery, booster and balancers used on the hghting system is 


FERRANTI TRACTION AND LIGHTING SWITCHBOARD. 


The overhead trolley wire is of hard drawn co 
pper, No. 000 S.W.G., 
M 1s supported throughout by means of double insulating hangers. 
: e connection is made between the feeders and the overhead wire 
i gredi the 3 1 of feeder pillars, which are provided 
5 ecessary switches for i i i 

lightning TE making proper connection, and with 

e foregoing example gives an idea of the modificati 
cations of the 
ard rendered necessary by variations of climatic conditions. 
is clear that the car which would be suitable for ordinary 


Engli ny 
ria P conditions wovld be utterly unfitted for work in the 


Continuous Current Combined Traction and Lighting 
Switchgear, 


trouble is not surprisin i 
1 g when one considers that th i 
is the part of the central station where all connections of eaves 


mounted to the left of the feeders, between them and the dynamo 
panel. The battery regulating switch will be seen under the regu- 
lating table in front of the board. We next come to five generator panels, 
which can be distinguished by the five watt-hour-meters mounted 
in a line wit': the quick-break switches. Each of these generator 
panels contains (a) three-pole change-over switch, by which any 
generator can be coupled to either the traction or lighting bus bars, 
(% the watt-hour-meter before mentioned, (c)ammeter in panels below 
watt-hour-meter, (% a quick-break switch which is operated by an 
automatic device fixed in the recess under the switch. This automatic 
device is designed to open the machine circuit on reversal of 
current or when an overload current passes through the circuit. 
Edgewise voltmeters of Evershed's make are mounted on the top 
slate over each panel. 

The regulating table in the front contains a switch in the field 
circuit of the dynamos and a hand wheel for regulating the pressure 
across the terminals of the machine, the resistances being o 
es Ferranti open type, mounted underneath the switchboard plat- 
orm. 

The traction feeder panels are at the extreme left of the board. 
The illustration shows seven of them, each capable of carrying à 
working current of 500 amps. These traction panels are similar in 
construction to the rest of the board, each panel containing (1) 
edgewise ammeter, (2) quick-break switch, b) automatic device 
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below the switch to open circuit when the current reaches a pre- 


determined overload, (4) lightning arrester and kicking coil. 
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have this type of switchboard in hand for a number of places, and 
no doubt it will become widely used for continuous current 
work, and be as successful as their H.T. switchboards have 
been. The great advantages of the design are, obviously— 
(1) mechanical design and construction; (2) minimum fire risks; 
(3) greater security to operators and less chance of dangerous shocks 
or burns; (4) simplicity of construction, thus reducing the possi- 
bilities of errors in manipulation; (5) no back or entanglement of 
cable; (6) all connections are mechanical and visible from the 
front, so that they can be easily traced. 


Tramway Track Drills. 


Messrs. SELIG, SONNENTHAL & Co., of 85, Queen Victoria Street, 
E. C., are the agents for the Sundale circular cold sawing machine 
for hand power, the portable type of which is specially intended 
for railway use. This machine, which we illustrate below, 
is worked by band power, aud is intended for entting iron 
or steel rails, joists, &c. It is a useful tool for cutting rails 
at stations or along the line where new rails are being laid, 
for cutting fitting pieces to length, and it may also be advan- 
tageonsly used on lines under traffic. It has a clean and acenrate 
cut, and effects a saving in time. The amount of feed is 
regulated by mechanical means, and adjusts itself automatically 


to the work by means of a weighted lever, feeding the 
saw quicker to its work where the section is small, and 
reducing the amount of feed in larger sections. One man 


can cut an ordinary cast-steel rail in about 15 minutes, 
and ordinary iron rails in less time; a 10-in. girder in about 12 
minntes; L iron 24 x 2$ x in. in about 34 minutes, &c. The 
machine will cut round iron or steel np to 5 in. diameter, and girders 
up fo 10 in. deep. A removable drilling arrangement can be fitted 
to the machine; we understand tbat it will drill a fish-plate hole 
in about 24 minutes. 

We also illnstrate a tram rail track drill with automatic feed, 
which is supplied by Messrs Selig, Sonnenthal. It appears in 
position ready for work. It can be conveniently thrown back or 
collapsed in a few seconds to allow cars to pass. The automatic 
feed enables the operator to drill through the web of the heaviest 
rail section without stopping. In these drills, strength and 
durability are especially claimed, and the chance of breakage of 
wearing parts is reduced to a minimum. 


" SUNDALE" CIRCULAR COLD Sawing MACHINE. 


The utility of this gear is at once apparent. It is a pleasure 
know that in switchboard desigu we are able in this 
country to produce a more substantial and reliable apparatus than 
those manufactured abroad. We understand that Messrs. Ferranti 


The same firm supply pressed-steel locomotive and wagon 


replacers, and many other articles (which are shown in their lists) 


for electric tramway and locomotive shops, including their 
hydraulic pit jacks and lifting apparatus, | 
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Power Station Plant. de are, however, several difficulties to be overcome: — First 
and this is a point of importance with all recorders int 
INCLUDED ees wide e M traction work), unless the iostrument is absolutely deii vee 195 
AND PLATT, e 0 Ris ord iron t ir tramway power stations record will be quite meaningless; secondly, the recorder must be 
everytbing required for the equipmen y P : mechanically strong enough to withstand very severe jolting 

without getting out of order owing to screws getting loose and so 
forth; lastly, the jolting of the car must not affect the reading of 
the instrument—that is to say, when a steady current is passing, a 
straight line must be drawn upon the chart, no matter how the car 
may be swaying about. 

To meet the great demand which has arisen for a recording 
ammeter fulfilling there requirements, MrEssns. EVERETT, EDGCUMBE 
AND Co. have introduced an ingenious modification of their well- 
known recorders. 
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ACTUAL RECORD TAKEN ON TRAMCAR. 


These instruments can be fitted with charts, either in the form of 
single sheets or of continuous rolls running at any required speed 
(3 in. per hour and 74 in. per hour being their standard rates), and 
are of the moving coil tvpe. In the case of ammeters separate 
shunts are provided. For the particular purpose under considera- 
tion this is important, as it enables a shunt to be inserted at any 

. SUE 3 convenient point in the circuit, while the recorder proper can be 

n V 2 r 1 d placed in such a position as to be readily accessible. ö i 
Ekec Ney. h — MU o had — The outer case, which is provided with a handle for carrying, isonly 
slightly larger than the firm's standard portable case. The recording 
mechanism, which, needless to say, is strongly and accurately 
made, is slung inside this case by means of springy couplings, ia 
such a way that the vibration of the car is almost entirely damped 


1,800 1. H. P. SURFACE CONDENSING PLANT. 


with the exception of boilers and piping. We illustrate a self- out. 

contained surface condensing plant for 1.800 1.1. P., complete with That the arrangement is perfectly successful is shown by the figure, 
steam-driven air- pumps. We also give a view of the interior of the which is from an actual record taken while a practically constant 
Prestwich Corporation combined electric lighting and traction current was passing through the instrument. It will be seen that, 


in spite of the vibration, the line traced by 
the pen does not anywhere deviate more than 
j per cent. from a straight line. 

When it is added that the instrument is 
absolutely dead beat, it may safely be said 
that Messrs. Everett, Edgcumbe & Co. have 
found an extremely practical solution of the 
difficulty which has long beset those wishing 
to make accurate measurements on Cars 
under working conditions. 


— ́— yLt:'— 


Power Station Chimneys. 


Wr describe below a form of chimney con- 
struction which has been adopted by a number 
of important electrical concerns in this country 
and abroad. It is known as the “ Custodis " 
system ; the chimney is rouud, and is con- 
structed of specially moulded bricks. These 
special-shaped and vertically perforated blocks 
are manufactured from specially selected 
clay, which is considered much better than 
that of which ordinary bricks are made, as 
the latter mostly contain a large percentage 
of lime and other inferior foundations. 
The chimneys are of considerably less weight on 
account of the smaller wall thickness, but it 18 
claimed that greater stability is obtained. 
This effects saving in cost and obviates heavy 
foundations, an advantage where the soil 18 
bad or ouly limited space is available. In 
connection with the electric power station 
of the Hornsey Urban District Council, owiug 
to the limited space available, it would only have 
been possible to build a chimney of 180 ft. by 
other construction, whilst the height of 200 ft. 


Parstwich ErrcruierrY Works. was the desideratum, aud was made possible, 

by the Custodis" construction. One specisl 
station, cquipped with Mather-Platt steam dynamos; the engines feature of the “ Custodis is that the firebrick liniug is not a separate 
are of the vertical compound open type, and the dynamos are of the chimney itself, but is supported in sections by the outer ghell. The 
multipolar traction ty pe. Alphons Custodis Chimney Construction Compauy built four 
 Amungst other traction plants equipped by Messrs. Matter & Platt, chimney stacks (250 ft. by 17 ft.) for the Manbattan Elevated 
Tr may mention the City a.d South London Railway, Isle of Man Railway Compauy, of New York, within a peri.d of 8X mouths. 
TüniWays, do. i The same form of construct ion bas also been adopted fer the new 


works of the British Westinghouse Electric and Manufacture 
Company, Limited, of Trafford Park. We understand that x 
Metropolitau District Railway Company is about to place a a 
with the compauy for four chimney. stacks, cach 275 ft. bigh 5J 


Recorders for Use on Tramears. 19 ft. diameter, fot their power - Wat ion 1n 5 udin" 

THE i NUN, operation of the Underground | by: electricity. : 
" „ of being able to record the actual current taken by chimuey has just been completed for the Eastbourne Corporation. 
ree ont vy 1 at various parts of the route is so great, The A:»phon& Custodis Chimney Construction Compan’, o fter 
empts bave been made to utilise the ordinary Marie's Chambers, 64, Norfolk Row, Birmingham, 18 looking alte 


recording instruments for this : . 
E this purpose. things iu this country. 
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copy of their catalogue of specimen tickets, wherein are copies of 


Electric Locomotives. the styles of tickets supplied by them for numerous towns in the 
In fig. 1 we illustrate one of the motors made by the INTERNATIONAL United Kingdom, also in France, Germany, Argentina, Brazil, 
ELECTRICAL ENGINEERING Company, of Liège, for electric loco- Buenos Ayres, Madras, Calcutta, Durban, and so on. We illustrate 


Fic. 1.—100-H. P. GEARLEsS Motors ON BELGIAN STATE RAILWAYS. “ RELIANCE " CONDUCTORS’ CHECK. 


motives for working on main lines of railways, or for elevated or from among their other special lines, the patent “ Reliance " check, 
tube railways for intercommunication in cities or towns. which has acontinuous register and so does not require re-setting. 

The company nave supplied to the Belgian State Railways elec- It can be used either open or closed. It is worn on the breast. 
trical equipments consisting of 100-H. P. gearless motors with suit- 


able controlling gear, «c. 
Tramway Motors and Equipments, 


r "Np THE INTERNATIONAL ELECTRICAL ENGINEERING COMPANY'S tramway 
motors, such as those recently supplied to the Union Company, of 

Berlin, and 22 similar motors now on order for Liége, are entirely 

enclosed in a cast steel case, which effectually protects the armature, 


. ee — i 


% 
7 LJ 


— 


— 


Fid. 2.— C. I. E. LOCOMOTIVE. 


In fig. 2 we show one of the company's surface narrow-gauge 
locomotives in use on the Audun-le-Tiche blast furnaces. 


4 , 
Tram Tickets aud Conductors Checks. Wa Mon. Oak 
Messrs. T. J. WIIrI dq & Sons, LiwrrED, of 7a, South Place, 
Finsbury, E.C., have for many years been specialists in the tramway 
ticket business, also in the details of car conductors’ equipments, commutator and magnets from damp or dust. The upper part of 
such as pouches, nippers, &c. Tramway managers throughout the this case has an inspection door giving access to the commutator 
and brushes, and the case itself opensin two halves, as shown in our 


kingdom, if not familiar with the firm's products, should write for a 


~- 
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illustration, so that every part of the motor is accessible and the 
armature can, if necessary, be removed for repairs without detach- 
ing the whole machine from the truck. The brushes are of carbon and 
the commutation is sparkless. 

The motors are as much reduced in size as possible, so that they 
cau be readily mounted on the cars, to which they are attached by 
a spring suspension. They are geared to the axles by single 
reduction gearing entirely enclosed in wrought-iron grease-boxes. 
The running is consequently noiseless, and the wear and tcar is 
reduced to a minimum. 

The electric equipment of cach car consists of two series wound 
motors. The controller is so arranged that the two motors can be 
put in series with each other at starting, obtaining thereby a very 
powerful starting effort. The controllers, two of which are placed 


LIGHTNING AnRESTER. 


on the platforms of each car, have been designed. by the company 
with a view to rendering their manipulation as simple aud 
mechanical a matter as possible. They are, like the motors, 
entirely enclosed and protected from wet or dust. 

An inspection door is provided which gives access to the interior 
mechanism of the controller, and there is a special arrangement 
which, in the event of injury to one of the motors, enables it to be 
disconnected from the circuit, the car then being driven by one 
motor only. 

Besides tlie motors and controllers, the cars carry speed regulating 
resistances, nud various safety apparatus such as lightning arresters, 
fuses, and automatic cut-out, the last-named coming into operation 
when there is an excess of current likely to cause damage to the 
motor. 


The Triumph“ Stoker. 


For traction power stations this machine, which we illustrate below, 
is considered by many eminent engineers to be one of the best 
mechanical stokers, and it is rapidly taking its place in the front rank 
of these indispensable and economical adjuncts to all modern electric 
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tested, in competition with another sprinkler stoker, and a well 
known coking stoker, over a period of some months under actual 
working conditions, and subsequently an exhaustive 12 hours' test 
was conducted by the borough electrical engineer. As a result, 
eight of the boilers at the old station, and the whole of the boilers 
at the new station, are now fitted with these machines. Incidentally 
it may be remarked that the total costs at these works according to 
the last published return have been brought down to 178d. per 
unit—one of the lowest costs in the United Kingdom. Further- 
more, we are informed that the absence of smoke isa very noticc- 
able feature of the Sunderland works. The stoker is supplied by 
TuivuxrH STOKER, LiMiTED, of 39, Victoria Street, S.W. 


Rankine Feed-Water Filters. 


THESE well-known filters, which possess a great reputation in 
marine engincering, have also firmly established themselves on land, 
being in use in numerous engineering works of all descriptions. 
The compound filter which we illustrate (fig. 1) is specially adapted 
for dealing with very thin qualities of cylinder oil; experience has 
shown that for this purpose double filtration is essential. The 
fillering arrangement consists of an outer cylindrical cartridge, 
having !langes at each end to take the walls of the filtering chamber; 
this is covered with two or three turns of filtering material, as may 
be required, and forms the first filtration of the feed water. Into 
this cartridge is telescoped & frame with a series of seven smaller 
cartridges; these cartridges are also covered with filtering material, 
the latter being of double thickness and drawn over cach. 
cartridge like a stocking. This forms the second filtration. The 
entire filtering arrangement fits close up to a collar at the outlet 
end of the filter and is held in position by the cover or door. The 
splitting up and redistribution of the feed water, over a second 
filtering surface greater than the first, not only more effectually 
extracts the oil from the feed water, but creates a natural flow in 
the filtration, thus avoiding tle resistance that would be set up if 
the cartridges were concentric with one another. A number of these 
filters are already fitted to electric light plants, factories, &c., 
where oil is used in large «quantities, and they have proved most 
eflectual; amongst other installations we may mention electricity 
works at Shoreditch, Wallsend, Leicester, Hamburg, Newcastle-on- 
Tyne, and the tramway power stations at Portsmouth and Durban. 

A simple type of filter is the single cartridge“ pattern shown 
in fig. 2. This filter consists of an egg-ended cylindrical cast-iron 
or gun-metal filtering chamber, formed on lines which give the 
greatest possible strength tovether with compactness and efficiency. 
The valve chest and inlet and outlet branches are cast on the 
chamber, which not only makes the apparatus more compact, but 
econoniises space. The internal filtering arrangement is cylindrical 
and concentric with the filtering chamber. There is a diaphragm 
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‘TRIUMPH” STOKER AT THE SEATON Carew Ironworks, WEST HARTLEPOOL. Fig. 2.—RaNKINE SINGLE-CARTRIDGE FILTER, 


plant. At the Sunderland Corporation Electricity Works, which 
supply—in addition to the lighting—the power for the extensive 
system of local tramways, the “Triumph” stoker was thoroughly 


at the outlet end, on which a spigot is turned to take the filtering 
cartridge, which is guided to its position by meaps of a guide-bar 
at the bottom of the filtering chamber. The diaphragm is bored 


Vol. 49. No. 1,255, December 13, 1901.] THE ELECTRICAL REVIEW. 1011 


out to form a seat for the outlet valve of the filter, and directly 
hehind the diaphragm is the outlet passage of the feed water. 
'l'aree valves, an inlet, outlet, and bye-pass are provided. A light 
spigotted end-cover is fitted. 

The internal arrangement consists of a cylindrical cartridge of 
phosphor bronze, made in the form of avrating, and is closed at ore 
end by means of a turned cover, which is secured to it by screw 
bolts; the end is also turned up to fit the diaphragm seat at tho 
base of tbe cartridge, and the closed end is turned up to tit the 
mouth of the filtering chamber. This forms the cartridge proptr. 
Two or more turns of filtering cloth are then wound round the 
filteriug cartridge, and secured at the ends with straps aud buckles. 
A rubber buffer is fitted into the recess of the door of the filter, 
which compresses the cloxed end of ihe filtering cartridge, thus 
holding it in place. 

This filter occupics little space, is easily titted, requires little 
attcotion, and can be overhauled in a few minutes. It has been 
supplied to Syducy (N.S.W.), South London, and other electricity 
works. 

The Rankine Parent FEgEDWwATER FIL TEN Company, LIMITED, 
whose office is at 14, Water Street, Liverpool, also make multiple 
cartridge filters, for single, double and triple filtration, and have 
supplied great numbers to the mercantile marine, and to foreiva 
governments. Their business is entirely devoted to the study of 
feed water filtration, so that they have acquired a unique ex- 
perience in this subject. 


Tramway Track Construction. 
THE name of Mrssis. Ask&HAM Bros. & WII. SON, Lro., of Shefficld, is 
well known to tramway engineers. Some of their latest improvements 
are illustrated herewith. Fig. 1 shows their patent joint plate for 
new track ‘construction, for which ivi enormous demand has been 
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experience l. The rails are punched at the works to suit the plates. 
The advantages of the joint are self-evident; the plates are fixed 
exactly where the tensile stress is sreatest, regarding the joint as 
part of a virder, and the large under-plate distributes the pressure 
at the joint over a large surface of road-bed. A similar type of 
joint plate is made for repairing aud strengthening existing tram- 
ways for couvereion to electric traction, Fig. 2 is an illustration of 
Dawson's patent drain rail, in crucible cast-steel. Tbe figure 
shows Messrs. Askham Bros. improved pattern, with projectine 
chair ends for carrying and bolting down the connecting rails, pre- 
venting oscillation and ensuring a rigid joint, on the same principle 
as the joint-plate above mentioned. The drain box is also made 
separately for bolting to the ordinary rails. Fig. 3 is a patent 
movable point for junctions and cross-overs; this has a stud and 
spring underneath the tongue, which ensures the tongue springing 
to right or left without stopping iu an incorrect position. Fixed 
automatic points are also made on similar lines. Fig. 4 shows a 
complete junction ready for laying. Messrs. Askbam Bros, aze now 
waking a special feature of the construction of loops, lay-outs, 
junctions, &c., in their works before delivery, and are carrying out 
large contracts of this kind for Manchester, Yarmouth, &e. The 
above are merely a selection. from the varied types of special work, 
points and crossings, &., made by the company, but they will 
serve to indicate the scope and variety of the work which they 
undertake, and with which their shops are now fully occupied. 


Trolley Wheels and Trolley Ears. 


THE Westers ELECTRIC COMPANY, LIMITED, of 171, Queen Victoria 
Street, E. C., ate manufacturers of a specially light and strong type 
of ear, which has been specified on the Buffalo Road, and was used 
entirely on the roads leading to and about the Pan-American 
Exposition this summer. a 

Their No. 3,712 wheel is made of the best metal, and the groove, 
one of the most important parts of the wheel, is the result of much 
careful investigation and trial. It is recommended as having a 
shape that will give the greatest amount of wear to the metal in 
the wheel. It will not permit the trolley to cut to one side, nor 
(o slip from the wire on curves, and it easily takes frogs and ears. 

Tho Western Electric slect wheels are so designed that they will 
not catch in a frog, and it is impossible for them to tear the 
wire. : 
The W.E. clip is au automatic clip made of drop forged steel which 
has a height of 24 in., and a length of 44 in., weighs 84 oz., and is 
claimed to possess the following valuable features: It is automatic 
in its adjustment to any size of wire from No. 2to 00. Its height is 
but 25 in., bringing the trolley wire nearer to the span wire than 
any other clip or soldered car. It is adapted to fit any hanger having 
& j-in. stud, without the aid of any extra attaching plugs or special 
attachments of any kind. It is quickly adjusted, requiring but 30 
seconds to adjust to the wire without the aid of any special wrenches 
or tools, and without kinking, bending, or marring the wire in any 
way. Being made of drop forged steel throughout, the grip which 
is obtained on the trolley wire is limited only by the amount of 
power which is applied to the expansion nut, making it a very 
powerful clip and applicable for use on curves as wcll as straight 
lines, as it will not slip on the wire. The trolley wheel does not 
touch the clip. "The clip is V-shaped, like the groove in the wheel, 
tapering to a point where it clamps the wire, which it docs with 


Fic. 4. 


kuife-edges of steel in such a manner as to leave the bottom of 
the wire perfectly bare and free, giving a smooth, unbroken line 
for the wheel to travel on. There is no wear on the clip, and the 
wear on the wheel is greatly reduced by avoiding the usual jump 
and consequent spark to the wheel when passing clips of other 
design. 

The company also supplies a changeable headlight. Ouly one 
headlight is required for each car. The motorman, when wishing 
to change the headlight, merely has to pull out the reflector from 
the socket, carry it to the front of the car and attach it in the 
same way as a plug. 

The Stombaugh guy-anchor is a simple and cheap form of guy for 
bracing a pole of any kind. It is screwed into the ground like a 
corkscrew into a cork, in no way disturbing the ground surface, 80 
that the soil is packed around the anchor itself by nature. These 
anchors are furnished in sizes from 33 in. to 12 in, and the larger 
sizes, i.e., from 6 in. up, will carry almost any strain. 

The company’s new round top insulator has the double petticoat, 
and has the under-brace on the arms. The makers claim as a special 
feature the mechanical strength of their span clamp. Its weight is 
slightly more than 13 lbs., and it has nothing whatever breakable in 
it, and no loose parts. 

The insulated trolley crossings are of such a construction that the 
insulation between the wires is very reliable, and the course of the 
irolley wheel passing under is perfectly straight and uninterrupted. 
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There is sufficient strength to stand the strain of the wire without 
buckling. This crossing will take an angle of 90 to 755. The insu- 
lated runners are renewable, and are provided with auxiliary metal 
terminals, so that the sparking is all taken by the renewable parts. 
A fibre hood covers the centre. 


solenoid type, designed to give easy acceleration to the car, and an 
equal division of work between the motors, during the various com- 
binations. 

There are the usual reversing switch and resistance coils, and the 
necessary automatic cut-out boxes. 

Each car is fitted with three brakes; a hand brake, an air brake 
and an auxiliary slipper brake, which can be applied at four points 
The Camp’s Bay (Cape Town) Tramways. SPERO ral 
A interesting tramway system is now being laid down at Camp’s 
Bay, Cape Town, for which Messrs. Dick, KERR & Co, of 110, Cannon 
Street, E.C., are supplying the power plant and the rolling stock. 
The system comprises eight miles of route, and 
presents certain difficulties on account of the 
somewhat severe gradients on the line. 

The type of generators supplied in this case 
is that with which Messrs. Dick, Kerr & Co.'s 
name has been prominently associated of 
late, and is made by the English Electric 
Manufacturing Company; an illustration of 
this generator appeared in these columns 
some weeks ago. 

The power house plant comprises two engines 
of 550 H.P. each; they are of the horizontal 
compound type, and are direct connected to two 
continuous current generators. The latter 
are of the compound type, designed to 
give at full load 700 amperes and 500 volta, 
and are further specified to give as à maximum 
load 900 amperes each. 

The rolling stock differs materially from the 
type of car used in this country, such 
variations being necessary on account of the 
different climatic conditions prevailing. There 
are some 20 cars, 15 of which are of the 
gridiron or open pattern; there are also 
five which are known as the combined type, 
and one of these we illustrate. The former 
has a seating capacity for 65 passengers and 
the latter for 55. It will be noted that the cars are of the single- 
deck pattern, a feature of interest in both being the vestibule 
construction, which is closed in at the end, thus giving protection 
to the motorman. The cars are mounted on bogie trucks, the 
chief feature from an electrical point of view being the use of four 
inotors. There are distinct advantages in the use of four-motor 
equipments in places where severe gradients exist, and though the 
apparatus is more expensive than with two motor cars, the expense 
is certainly justified under many conditions. 


Hadfield’s Manganese Steel Track Work. 
A LARGE amount of work has been and is being done by Messrs 
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Camp's Bay COMBINATION UAR. 


HADPFIELD'S STEEL Founpry Company, LIMITED, of Sheffield, in 
connection with electric tramways; their special product—man- 
ganese steel castings—being exceedingly hard, and at the same 
time very tough, is admirably adapted for special work, points and 
crossings, &c., the wear and tear on which is otherwise a constant 
source of trouble and expense. Our illustrations show some of 
Messrs. Hadfield's special designs. Fig. 1 is a view of an ordinary 
frog crossing. Fig. 2 shows Hadfield & Hatton's combined crossing 
and sole plate, which is being widely used for the Salford track 


FIG. 3. 


work, under the superintendence iof Mr. Ernest Hatton, general 
manager of the tramways. This is made of manganese steel, and in 
addition to great durability, it gives greater rigidity to the per- 
manent way, the rails being bolted on the sole plate. Further, the 


The motors on the Camp’s Bay cars are of 15 . p., 500 volts each, 
the method of gearing being in all respects similar to ordinary 
practice. 

The controllers are specially designed for four-motor equipment, 
although they are part of the standard practice of the English 
Electric Manufacturing Company, Limited. They are of the 


surface exposed to the traffic is a minimum, which is good for both 
the traffic and the crossing. 

Fig. 3 is a view of Hadfield's patent drain rail. This is made, as 
shown, with a short length of rail cast in one piece with the drain bor, 
or the box can be obtained separately for bolting to an ordinary 
tram rail. It will be seen that the box is an effective gas trap, and 
is readily opened for cleaning and inspection. 
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Fig. 4 shows a section of Hadfield's improved patent point, 
which can be converted in a few minutes from a movable to au 
automatic spring point, or vice versd. Fig. 4 shows the movable point, 
with a spring attachment to prevent the tongue from remaining in 
a neutral position. The same box is used for an automatic pulling 
or pushing point, the only difference being in the arrangement of 
the spring. The tongue is not kept in position solely by the bolts 
which pass through it; the point is so designed that it is the exact 
shape of the ball end of the tongue and is machined to fit it. It is 
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impossible for the tongue to' rise whilst in use, or otherwise to move 
out of its correct position. 

Fig. 5 is a view of the lay-out at Fitzalan Square, Sheffield. 
Messrs. Hadfield's works are equipped with special tools and appli- 
ances for bending rails and building up complete lay-outs, ready to 
be fixed in position, and they have supplied lay-outs to Bolton, 
Stockport, Birkenhead, Doncaster and other Corporations. 

The Sheffield lay-out, which is the most important junction in the 
city, is made of manganese steel throughout, including the rails. It 
has taken the place of the ordinary cast-steel points and crossings 
previously in use, which were a constant source of trouble; the 
working conditions are such as to subject it to exceptionally severe 
service. The curve comes on a very steep gradient, sloping rapidly 
from High Street to the Haymarket, and on account of the roadway 
into Fitzalan Square and Commercial Strcet, no super-elevation can 
be given on the outer track of the curve; in fact, the crossfall is in 
the wrong direction. 

The rails were formediof albridge section, and were cast in Jengths 
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which a bolt was driven. The object of this bolt is to prevent any 
vertical motion of one rail in relation to the other, so that the sur- 
faces of the rails are kept perfectly in one plane, and when the nut 
is screwed on the bolt, it also prevents the rails from moving side- 
ways. This combined method of fitting ensures an absolutely rigid 
job; considered as a girder, the joint is an exceptionally strong 
one. 

The crossings are not of the ordinary design; in many cases 

what would ordinarily be three crossings, are combined in one cast- 
ing. The points are of the improved design already described. 
r The whole lay-out was constructed with great accuracy and 
amootbness. Messrs. Had field's obtained this degree of accuracy 
by grinding the track where necessary, either in the grooves, or on 
the surface, so as to ensure the correct gauge, a level surface, and 
finally, smoothness for running. 

The company have supplied numerous corporations with points and 
crossings, of which they can turn out 120—140 points and 80—90 
crossings per week ; they are also making the points and crossings 
for the South Lancashire Tramways Company's 80 miles of track, as 
well as for the North Shields and the Tyneside tramways. "The 
company also make steel car wheels, with tires of a special quality 
of steel, for which greater durability and reliability are claimed 
than for chilled iron wheels. 


—À —— —— ——— 


Traction Trade Catalogues and Announcements. 


THE Fleming Dynamo Brush Company, of 41, Corporation Street, 
Manchester, have placed before us a list describing their patent 
wire gauze dynamo brush, which they have made in 200 different 
sizes. The brush is composed of gauze cloth of high conductivity 
pure lake copper, the copper wire’ being drawn to 34 B. and S. and 
then woven to a mesh of 3,600 to the square inch. The makers 
claim that, by the process of manufacture, an article is produced 
which, when placed on a commutator in good condition aud properly 
adjusted, is absolutely sparkless and noiseless, and requiree no 
further attention. It is also compact and flexible, readily adjusting 
itself to the surface of the commutator, ensuring good contact, 
though bearing lightly and evenly on the segments, thus reducing 
to a minimum the wear on this part of the dynamo. 

The Victor Cooling Tower Company, of St. Louis, U.S.A , in their 
eatalogue, No. IL, give a full illustrated description of their Victor 
atmospheric water-cooling towers for condensing engines. The 
Victor self-cooling condenser (with fan tower and jet condenser) 
as used in electric light and street railway work is shown. 

The General Electric Company (1900), Limited's list of traction 
supplies should be of practical service to tramway managers and 
borough engineers who are in the market, from time to time, for 
overhead line material and other traction details. 

Messrs. Holden & Brooke, Limited, of Sirius Works, West 
Gorton, Manchester, have in circulation a number of lists of their 
* Sirius " injectors of various patterns, pumps, oil separators, valves, 
feed water heaters, steam traps, and sundry steam auxiliaries and 
fittings of a like character. 

Messrs. R. & J. Dick, of Greenhead Works, Glasgow, have placed 
before us lists of their Jackson’s patent plate, oval and other 
fasteners for driving belts and straps of electrical and other 
machinery. One of the lists contains a report noting the satisfactory 
results obtained with the use of Dick’s patent belting in a warm 
climate and in a variable temperature. These belts are made in 


BLEST EZ 
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of about 13 ft., with cross-ribs at intervals of about 18 in, so as to 
give greater strength and rigidity. The joints were made under the 
patent of Mr. Hadfield; a strong cast-steel soleplate is inserted 
at each joint, and this is secured to the lower flange of each rail by 
six bolts, four of which are turned and driven into bored holes, thus 
effectually preventing the rails from separating from each other. 
Where holes were required, wrought-iron bushes were cast in, which, 
of course, could be bored, and thus ensure the essential accuracy of 
fit. At the tend of each rail, and near the top, half bushes of 
wrought-iron were cast in, and when the rails were fixed in position, 
these two half bushes were bored, thus forming a round hole into 


gutta-percha, canvas, and balata, and their sale is rapidly increasing 
in this country, as well as in the Colonies and foreign parts. 
The firm's excellent exhibit at the late Glasgow International Exhi- 
bition will be remembered by many of our readers. 

Messrs. Mosses & Mitchell's insulating saddle staples are familiar 
to the trade, being largely employed by many electrical engineers 
in different parts of the country. Their hard vulcanised fibre also 
appeals to electrical and tramway men, being so excellent a non- 
conductor. 

Every tramway power station must, of course, have its mechanical 
equipment if it is to deal with its large fuel supplies and stores in a 
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way that shall ensure the greatest economy being obtained under 
this head. The elevating and conveying machinery of Messrs. 
Graham, Morton & Co., Limited, of Leeds, is already pretty familiar 
to readers of the ELECTRICAL Review on account of our descriptions 
of their plants introduced into various electric power stations. Tram- 
way men who are equipping power stations are not likely to pass 
the firm's name by when fuel-handling arrangements are occupying 
their attention. Their fully illustrated catalogue deals with all 
kinds of coal and ash-handling apparatus. 


The Shelby Steel Tube Company, of 29, Constitution Hill, Bir- 
mingham, are making a speciality of trolley poles, which they are 
anxious to bring before tramway officials. 


The Lahmeyer Electrical Company, Limited, of 109—111, New 
Oxford Street, W., have lately issued new price lists and catalogues, 
all got up in fine stvle and fully illustrated, in which their many 
special lines of manufacture are dealt with. These, of course, 
include alternators, balancers, boosters, controllers, dynamos, motors, 
regulators, resistances, switchboards and transformers. A special 
brochure contains an illustrated description of the works at Frank- 
fort. from which an idea can be obtained of the work carried out 
there. The works are well equipped with the most modern 
machinery, and manufacturing methods are highly organised. 


Messrs. Thomas Bolton & Sons, of Widnes, and other places in 
the country where their mills and factories are situated, supply 
trolley wire in long lengths, of every description, and also all 
sizes of commutator bars, drop forgings, &c. Any engineer who cares 
to take the trouble to write for it to 90, Cannon Street, E. C., can 
have one of their useful books of stock sections of commutator bars. 


The Economie“ Manufacturing Company, of Springfield, Ohio, 
who are represented in this country by Messrs. Blackwell, bave sent 
us lists of their " Economie" swivel trolley harp, which they claim 
will take an overhead frog with certainty, and which islargely used 
in the States. 


The Western Electric Company, of North Woolwich, have placed 
before us one of their catalogues of power motors. Dynamos and 
motors, enclosed, semi-enclosed and open, of different styles are 
detailed; slow specd multipolar machines, continuous current trans- 
formers or motor-generators, dynamotors, twin motor generators, 
direct connected engines and dynamos, are also described and excel- 
lently shown Ly means of half-tone and line blocks. Several 
pictures show some of the applications of the motors to driving 
machinery. A number of loose sheets give tabulated data, with 
prices of motors of .'; to 15 E. p. 


In a recent issue we described the traction telephone apparatus of 
the General Electric Company (1900), Limited. We understand that 
the company has now introduced several additional novelties and 
improvements in connection with the system. 


Messrs. Veritys, Limited, are at present very busily engaged 
preparing a traction catalogue on a large scale. It will be issued 
shortly. 


The British Schuckert Electric Company, of Clun. House, W. C., 
have issued a new list, No. P 14, of their measuring instruments, 
continuous current and alternating ammeters and voltmeters. 


From Messrs. Geipel & Lange, of Parliament Mansions, West- 
minster, we have received various lists of their special lines. These 
include a net trade price list of the well-known Ward-Leonard 
rheostats and circuit-breakers, for which they are the sole agents 
here; *Okonite" for insulated jointe, the Vulcan two-wire watt- 
hour-meters (prepayment typ») are also the subjects of lists sent. 


The Chicago Truck Company, of 1,062 and 1,063 Monadnock 
Block, Chicago, Ill, have placed before us a catalogue in which are 
fully detailed and illustrated the Curtis patent trucks for electric 
service. The prefatory remarks say that in changing from horse 
traction to electric, truck builders attempted to construct a motor 
truck, using as part of the construction, the ordinary gears used 
under horse cars, with the result that failure ensued, and truck- 
builders set out on wrong lines, which did not ensure the bestcar-riding 
effect nor keep down the repairs expenditure. Starting late in the 
day, the Chicago Company claim to have benefitted by the disas- 
trous experience of others, and to employ improved designs and 
constructions, so that they claim as special points in their trucks, 
superior riding qualities, excellence of construction, and general 
utility and strength. We note brief descriptive details and capital 
illustrations of trucks of different ty pes for various kinds of service, 
some for high specd heavy work, some for elevated railway lines, 
some for city and suburban service, and trucks equipped with Curtis 
patent inside-hung brake without beams. 


The Cruse Controllable Superheater Company, of 5, Dlackfriars 
Street, Salford, Manchester, have brought out a 50 pp. brochure, in 
which, under the title of ‘ Superheat and Superheaters," they 
describe and discuss their patent controllable superheater and dry 
steam generator, which is adapted to all classes of land and marine 
boilers. ‘The Cruse superheater is titted in the fullest heat of the 
furnace gases, so that the highest cfliciency may be obtained. It is 
built up of wide bore weldless stecl tubes, and the steam flows in 
counter-current to the gases. It contains within itself its own super- 
heat controlling and tube-preserving element, viz., columns or cores 
of water in circulation in copper tubes inside the steel] superheater 
tubes. By this method the superheat is automatically regulated to 
a given maximum temperature, and is capable of easy adjustment 
to within a few degrees, to suit the requirements of the moment. 
The regulating clement, which is the water circulating to and from 
the water space of the boiler, absorbs in its passage through the 
internal tubes the excess of the heat imparted to the steam by the 
furnace gases, and returns it to the boiler to assist in the generation 


of further steam therein. The essential feature of this patent 
superhcater is this power of controlling and regulating or varying 
the temperature of the superheat, by the circulation of water of 
different volumes and degrees of temperature through the inner 
tubes of the apparatus, the adjustment being effected by the mani- 
pulation of the valves on the water supply pipes. This method of 
control operates to transform the entire apparatus into an efficient 
and economical combination of four distinct elements in boiler 
practice, viz., a steam generator; a superheater simultaneously con- 
trolling and regulating the superheat; a boiler water circulator; 

a feed water heater. 


Messrs. Robey & Co., of 79, Queen Victoria Street, E.C., and 
Lincoln, have issued an exceedingly well set-out little pamphlet in 
which we find illustrations and description of their Glasgow exhibita, 
showing the types of engines which they manufacture for electric 
lighting, traction and transmission, for cither private or temporary 
installations or centralstations. They are made either vertical or 
horizontal, low or high speed, open or closed type, according to 
space available and local conditions. The illustrations show engines 
arranged for belt drive or direct coupled. They manufacture all 
deseriptions of simple, compound, tandem and coupled engines 
designed to suit any make of dynamo. The latest improvements 
have been introduced in the way of “trip” and other forms of valve 
gear, with a view of obtaining the highest degree of economy and 
efliciency, 


Messrs. R. W. Blackwell & Co. have issued a complete set of their 
catalogues, covering everything required for electric tramway 
equipment or maintenance. The catalogues cover pretty well the 
whole scope of electric traction. The firm have secured orders from 
two French tramways for hydraulic wheel presses, These two 
machines will be made in England. They have also booked a con- 
tract for the construction of an electric tramway at Weston-super- 
Mare. The contract iucludes the track, the overhead: construction, 
and bonding. Farther, they are supplying the British Thomson- 
Houston Company with 52 Peckham trucks for the Leeds |Corpora- 
tion tramways; and have just secured a contract for two further 
extensions at Nottingham. ‘The overhead line work at Nottingham 
is of the latest and most up-to-date type ; the electrical details were 
designed by Mr. Talbot, the city electrical engineer, and the 
mechanical details by Mr. Brown, the city surveyor. Messrs. 
Blackwell's electrical supply catalogue deals with a variety of car- 
shed fittings for lighting purposes, switches innumerable, and such- 
like goods. A catalogue willalso be issued in a few days thoroughly 
dealing with controlling rheostats for motors, dynamos, &e, elec- 
trical instruments, electrically-operated switches, and the Packard 
incandescent lamp. 


The Bullock Electric Manufacturing Company, of Cincinnati, O., 
U. S. K., have placed before us details and illustrations of generators 
and other machinery for tramway power stations, as supplied by 
them for many American undertakirgs. These describe two of 
their 800 Kw. railway generators on test; the power plant of the 
Peoples’ Railway, Wilmington, Del, containing three 250-Kw. and 
two 350-KW. Bullock belt-driven generators; the power plant of the 
Oakland Transit Company, Oakland, Cal, 800-Kw. railway gene- 
rator; the 250-Kw. generator installed at San Juan, Porto Rico; a 
1,000-Kw. armature; a partly wound armature for 200-Kw. belt- 
driven railway generator; the ratchet mechanism used on Bullock 
machines above 200 Kw. for constantly shifting brush holder yoke 
laterally. (This produces the same action as the movement of the 
armature in belted machines, and prevents the cutting of the com- 
mutator, as it constantly changes the brush travel.) Also a 250-Kw. 
railway storage battery booster, and a 600-Kw. three-phase Bullock 
generator for long-distance power transmission. 


Messrs. J. Stone & Co. have issued an admirably-illustrated b-ok, 
with art printing and excellent photographic reproductions showing 
{rains on some of the great railway systems of the United Kingdom 
in which the “ Stone” patent electric lighting system is employed. 
This system of train lighting, which is pretty familiar to our readers, 
is described and its advantages detailed, estimates of cost and 
explanatory diagrams being shown. 


“The Rapid-Transit Problem in London" is the title of a 
pamphlet now before us, in which Mr. Frank J. Sprague places 
before the reader the advantages of the multiple unit system in ita 
application to railway service. Illustrations are given of trains 
operating on this system in France, Boston and Chicago. The 
article is reprinted from the Engineering Magazine. 


ComMUTATOR GRINDER. — Messrs. Phillips & Co., of 160, 
Walworth Road, S.E., have patented a machine in all the 
principal countries in the world which answers all the require- 
ments possible for grinding up a commutator of any size per- 
fectly true and round. Their machine is fixed, in cases where 
rockers are used, to the rocker bearing, which ensures a rigid base ; 
it is right on the job and true with the axis, an advantage 
which can be at once scen. The only measurements required are 
the sizes of the largest rocker bearing and commutator, distance 
rings being supplied down to the smallest. Where no rockers are 
used, as on multipolar dynamos, the same machine is fixed to the 
pedestal bearing, no holes whatever being required. This machine 
can be fixed in less than a quarter of an hour, and a commutator can 
be ground up in about two hours. As to the construction of the 
machine, the frame itsclf is practically a half circle fitted with 
bottom half or strap to cramp up to the bearing. The top half 
has a vertical plate cast on it, which at right angles to the axis 
of the shaft carries a slide controlled by a screw by which the 
feed is adjusted. Upon this slide is fitted a strong saddle varying 
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in length according to the length of the commutator to be dressed. 
To this is fitted a slide carrying a long roller fixed to the spindle of 
the emery wheel, and when the emery wheel spindle is out at its fullest 
length it is rigidly supported by this strong slide. The machine is 
driven direct off the commutator by means of a specially prepared 
rubber friction wheel, pressed down by a spring which yields to the 
upevenness of the commutator in the first stage of truing up. An auto- 
matic feed, simple and ingenious in design, and constructed so as to 
be able to set stops—as in a planing machine —to suit any length of 


- commutator, and automatically reversing itself at each end of a pre- 


determined traverse, renders this little machine, travelling to and 
fro, grinding the surface right up to the connecting wires and back 
to the edge, absolutely automatic, requiring practically no power to 
drive it. Many of our largest electricity stations are taking up this in- 
vention, and several dynamo and motor manufacturers are now using 
them for grinding up commutators in their places before leaving 
their works, and others are adopting it in conjunction with the lathe 
for which Messrs. Phillips supply a special arrangement. These 
manufacturers grind them up after the armature has left the ovens, 
thus, besides finishing them off in a far more satisfactory manner, 
avoiding re-turning the commutator and wasting the coppcr of the 
plates. 

The serious accidents which have occurred from time to time 
through drivers losing control of their cars show the necessity of having 
an emergency brake fitted to every car, capable of stopping the car on 
any gradient and at any speed. At the same time, the connection 
between the brake and the car should not be so rigid as to violently 
shake the car and passengers. The pneumatic brake designed by 
Messrs. Hewitt & Rhodes, consulting tramway engineers, of Man- 
chester, is intended to meet the requirements of instantaneous 
operation and elastic connection with the car; it acts directly on 
the rails, and is worked by air pressure from a compressor driven 
by one of the axles of the car. The brake can be fitted to any kind 
of truck ; four brakes are used on cach car, whether bogie trucks or 
single trucks are employed, as the designers found that if two 
brakes only were used & large proportion of the weight of the car 
was thrown on the [ront wheels in descending an incline. The 
brakes are applied by means of a handle near the hand-brake, and a 
pressure gauge is provided to show what pressure is available. The 
brake has been fitted on the cars of the Oldham and Stockport 
Corporations, and is being tried on the British Electric Traction 
Company's cars at Hanley, as well as several other electric systems. 
The air compressors on the Oldham Corporation cars have required 
no attention or repairs during the last 12 months, while the 
cars have each run over 25,000 miles. Apart from the renewal of 
ihe wooden brake blocks, the brakes themselves required no 
repairs. 

One of the objections often raised to circuit breakers is that they 
act too suddenly, as, for instance, where one or more dynamos are 
supplying current to a number of feeders, which are themselves pro- 
tected by circuit breakers. Should a short occur on the line or on 
one of the feeders, the circuit breaker on the dynamo is liable to open 
as well as the one on the feeder, although it may beset to operate at 
a higher current, and so cut off the supply of current to other 
feeders, Messrs. Ernest F. Moy, Limited, of Greenland Place, Camden 
Town, London, N.W., supply a circuit breaker especially designed 
for traction work. It is fitted with Moy & Bastic’s time governor, 
the object of which is to introduce a lagging action or time element 
into it when it is used on a dynamo, to prevent it acting as quickly 
as the one on the feeder, while at the same time it is left free to act 
should it be required. This result is obtained by fixing a rack to 
the top of the rising cure, which gears into a pinion on a spindle 
carrying a small fly-wheel. On the current reaching a point at 
which the circuit breaker is set to act, the core rises in the usual 
manner, except that at the first part of its movement it is slightly 
retarded by the inertia of the fly-wheel, which it has to start revolv- 
ing. This impedance gives time for the circuit breaker on the 
feeder or circuit where the overload has occurred to act first. With 
two circuit breakers, one with the time governor and one without, 
it has been found that if they are both connected in series and both 
set to break at the same current, the one without the time governor 
will always open first, either on a gradual rise in current or on a 
dead short circuit. In testing the two circuit breakers in question 
separately it is quite impossible to realise that there is any differ- 
ence inthe time they take to act; the action appears to be instan- 
taneous in both cases, and the difference is really only a very small 
fraction of a second. These circuit breakers are made in various 
sizes up to a carrying capacity of 1,500 amperes to break on 550 
volts. Messrs. Moy also make a return current cut-out designed to 
break only on an actual reversal of the current. It can be set to 
break on a reversal of about 5 per cent. of its full carrying 
capacity. Obviously this possesses. great advantages over the 
ordinary minimum cut-out when used for protecting dynamos run- 
ning in parallel. It is made in a range of sizes up to 2,500 ampercs. 
A new and very compact form of field regulating resistance, 
suitable for the large dynamos which are now so common in 
traction stations, is designed to go below the floor level and to be 
Operated by a handwhecl on a column in the switch gallery. 
The resistance coils are all enclosed in a perforated steel 
case. Messrs. Moy also make a type of quick-break knife switch 
which can be supplied with carbon break, and which is specially 
suitable for feeder panels. Their Mordey patent fuse is also 
especially suitable for traction work both on feeders and for 
lighting circuits. One form (for car work) will break on a 550-volt 
circuit without any destructive arc or damage to terminals. 


The Laconia Car Company Works, of Boston, U.S.A., supply a 
type of car and truck especially adapted for high speed inter-urban 
service, which can be run as fast as 40 miles per hour. This car is 


built on steam car lines, with straight sides, roof with monito 
full length over vestibules, equipped with hand and air brakes, 
and having cross reversible seats (for 40 passengers). 

The “ Stewart” series running enclosed arc lamp, supplied by 
the Stewart Electrical Syndicate, Limited, 57, New Compton 
Street, W.C., was specially designed for the purpose of enabling it 
to be run five in series on a pressure of 500 volts, direct current, 
which is the E.M.F. most usually adopted for the operation of 
electric trams and railways. The problem to be solved in this case 
was not simply to produce a current regulator which should 
work with freedom and steadiness, feeding forward the 
carbon with regularity, but also to find one which would 
stand sudden and extreme variations in line pressure. After 
much trial and failure, an altogether unique form of regulator, 
which may well be called the “parallel ruler” principle, was 
adopted. With this movement the upper carbon is fixed iu a 
holder, at the upper end of which is a wheel just too small in 
diameter to be gripped between the two parallel rods. These rods 
are linked together at both ends, in the same manner as the two 
sides of a parallel ruler. The bottom link is extended in one direc- 
tion to carry the core of the series solenoid, and in the other to 
form a tailpiece which, by resting on the base plate of the lamp, 
forms a fulcrum on which the link turns so as to spread the rds 
apart. The action is as follows :— On the current being turned on, 
the solenoid attracts its cores, and raising one side of the parallel 
ruler, grips the wheelof the carbon holder between the two rods, 
parting the carbons, and continues to rise until the current strength 
for which it is adjusted has been reached. As the carbons burn 
away and the current tends to decrease, the shunt solenoid over 
powers the pull of the series coils and the feed takes place in the 
ordinary manner. Of course, in a circuit subject to violent 
fluctuations of pressure, this action could not take place if 
the lamp was arranged to feed very closely to either the agreed 
amperes or volts on the arc; but by carefully apportioning the 
windings of the two solenoids, a lamp, not perhaps as perfect as 
might be wished from a laboratory point of view, is obtained 
which will not jump under the variations met with in traction 
practice, but in which, on the contrary, the positive carbon 
will rise and fallgently aud continuously with every variation of 
pressure on the circuit, and after all it is under conditions of 
actual practice rather than those which obtain in the laboratory 
and testing room that a lamp should be on its best behaviour. 
The ordinary form of inner bulb trimming is often used, but 
it has been found that sufficient care is not taken to render the 
joint airtight, and any want of parallelism in the grinding of the 
top edge of the bulb tilted the cover on one side and teaded to jam 
the upper carbon where it passed through the hole in the bulb cover. 
To obviate all these defects the lamps are now, when so ordered, 
provided with the trimming device adopted by the same firm for 
their * Continental" lamp, which we have previously noticed in 
these columns. Here the bulb cover is no longer loose, but forms 
part of the body of the lamp, and is therefore always rigidly at 
right angles to the line of the carbons. The inner bulb itself is com- 
pletely closed at the bottom and is quite independent of the carbons, 
which can consequently be got at and trimmed with the same 
facility as in an open-type lamp. The bottom of the bulb isengaged 
by a cap, forming the lower end of a swinging bail, which, being 
binged in one direction only and pivoted slightly out of the centre, 
bas only to be pressed back into position, when it not only forms an 
elastic cushion keeping the upper edge of the bulb constantly 
p:essed against the faced surface of the cover, but also an absolute 
lock, out of which it is impossible for the bulb to fall. The lamps 
are supplied by the Stewart Electrical Syndicate, Limited, of 57, 
New Compton Street, London, W.C. 


Messrs. Belliss & Morcom, Limited, of Ledsam Street, Birming- 
ham, whose patent self-lubricating, quick revolution engines arc 
being largely used in English tramway and lighting stations, have 
sent us some lists and details relating to their work. Their engines 
are doing service, a3 our readers are well aware, in the Waterloo 
and City Electric Railway power station with Siemens generators, 
at Halifax lighting and tramway power house with E.C.C. gene- 
rators, and at other places, with Crompton and Bruce Peebles 
machines. 


Messrs. Isenthal & Co., of 85, Mortimer Street, W., are supplying 
electric heating apparatus (under the Schindler-Jenny patents) for 
tramears, yachts, and other vessels. An illustrated list is in 
circulation. 

There is an increasing demand at the present moment for a 
reliable enclosed arc lamp for use on traction circuits, which will 
not be affected by vibration, and will burn steadily under extreme 
variations of pressure, and at the same time will burn the maximum 
number of hours, viz, 100 to 200 hours, and give the minimum 
trouble to recarbon with the consequent least interference with 
street traffic. Messrs. Johnson & Phillips, of Old Charlton, Kent, 
claim that their enclosed "Ark" lamp possesses simplicity ^f 
design, steady burning, freedom from repairs, and low cost, both 
initially and for maintenance. The lamp is complete in itself, and 
there are no external resistances or cut-outs required, these being 
placed inside the lamp case, thereby greatly reducing the cost. A 
description of the lamp appeared in our issue of November 22nd. 
'The cut-out is of simple and reliable design. 

The Ark” lamps are now extensively used for street and com- 
bined traction lighting, including East Ham, Barnsley, Mexboro', 
Sutton Coldfield, Chester, &c. Those at East Ham (about 150 in 
number) are suspended on the brackets carrying the trolley wires, 
and subject to extreme vibration from the passiug cars, which, how- 
ever, we understand, does not affect their proper working in any 


way. 
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ELECTRIC TRACTION NOTES. 


Darlington.—The T.C. has decided to construct and 
work municipal electric tramways, and to borrow £100,000 for that 
purpose. The question has been under discussion over two years, 
and the voting for municipalisation last weck was 17 to three 
against. 


Dublin.—A young girl, named Kate Thorpe, while 
trying to cross in front of a tramcar at Queen’s Street, last Monday 
week, slipped and fell. She was caught by the netted guard of the 
car, and carried for some way on it hefore the car could be brought 
to a standstill. She was not injured in the slightest degree. 


Glasgow.—It is proposed to extend the Anniesland route 
further west, so as to meet the Dumbarton Road about Scotstownhill 
district. The drawings forthe first six months of the financial year, 
commencing June lst, have now been made up, and amount to 
2327.3 9 4«. 5d., compared with £244,269 128. 11d.. for the same 
period last year, an increase of £83,059 11s. 6d. The increase is 
partly accounted for by the fact of increased traffic, due to conversion 
to the electric system and quicker service and also to the exhibition. 


Havana.—A great deal of special work was required 
in Havana's new trolley line. We read in New York Electricity 
that while some of the streets are broad and spacious in the Cuban 
city, other streets traversed by the cars are exceedingly narrow. 
The trolley wire supporting pole on one side of a narrow street is 
attached to the house, owing to lack of space for its location on the 
curb line. These poles are of pipe, built to form trusses. Two 
trolley poles on the car are necessitated by the overhead return 
system adopted, it being feared that the use of the rail would be 
unsatisfactory for this purpose during the dry season. 


Keep the Wheels Turning.— Whenever electric cars 
have superseded steam or horse cars, the headway has been decreased 
invariably, generally by a considerable amount, and the mean specd 
has beensomewhat increased. It is very noticeable, however, that 
in many places some difficulty is found in breaking away from old 
traditions. 

For instance, a more or less lengthy stop is frequently made at 
termini. Under the hay and steam régime this was absolutely 
necessary. The hay-motor is the only motor that gets tired, and 
requires changing after short periods of running; consequently, 
stops of some duration have to be made to exchange teams at the 
termini or depots. Always the horses have to change ends for the 
return journey. Similarly, the fires of a steam tram engine have 
to be cleaned and fired up at termini, and water has to be taken 
frequently. The time occupied in these operations, and in getting 
right end foremost, may not be very long—generally five minutes 
or 80—but even a few minutes multiplied by the number of trips 
per day, multiplied by the number of cars, will total up to a good 
round figure in time, which time has a known value for every 
tramway. 

There is no reason whatever for these delays with an electric 
gervice. When a terminus is reached, the car is ready to return 
directly the conductor has swung the pole round, and the driver has 
changed ends. One minute is ample time to allow for these opera- 
tions (the slowest conductor will find himself able to light the for- 
bidden cigarette after having found the wire). On a really quick 
service, of course, one minute could not be allowed, but on head- 
ways of less than five minutes, time is never wasted. 

So many managers have an objection to starting from a terminus 
at odd times that they waste considerable time in standing at 
either end, simply in order to leave at an even indication of the 
clock. 

For instance, with a 20 minutes' service it is most convenient to 
atart at the hour, 20 minutes past, and 40 minutes past. This 
arrangement obviates the necessity for complicated time-tables, and 
is likely to be appreciated by the public; but it may be bought too 
dearly. . : 

Taking a hypothetical case Say the route is five miles, 
average speed, including stops, 6 m.p h., therefore time taken over 
round trip = 100 minutes. It is decided to run a 20 minutes’ ser- 
vice with five cara, and the published time-table states that cars 
leave at the hour, and every 20 minutes after. On this service the 
price paid for beautiful uniformity is 20 minutes per round trip run. 
If each car does 11 trips per day, the total time lost is 11 x 5 x 20 
— 1,100 minutes. Giving each of these minutes the value of 3d. 
not an extraordinary value—the total money loss comes to 
£13 15s. 

Of course this is an exaggerated case—although we have actually 
seen worse—but it will serve to bring home the great value of 
keeping the wheels turning, even at the expense of circulating 
time tables, and accepting the risk of a certain amount of 
grumbling from a few folks who “can’t understand why the trams 
don't run at proper times." ; 

The power station is interested in the matter to a considerable 
extent—passively—as the plant load factor is dependent on the use 
factor of the running cars. 

Every endeavour should be made to obtain the maximum number 
of car-miles in the least number of car-hours, then there will be 
economy all round. 


Maritzburg.—A report by Mr. J. Vincent upon the 
electric lighting and tramway stations visited by him, during his 
recent visit to England and Scotland, was lately forwarded to the 
local Towa Council, 


Cape Town.—The extension of the electric tramway 
from Sea Point to Camp’s Bay has been completed, and the line is 
now open to traffic. 


Isle of Thanet.—The Isle of Thanet Electric Tramways 
and Lighting Company has this week been before the public in- 
viting subscriptions for an issue of £150,000 4 per cent. debenture 
stock, and 30,0 0 5 per cent. £5 preference shares. The list was 
to close yesterday (Thursday). . 


Liverpool.—The new bye-laws affecting the working of 
the Liverpool electric tramways were adopted at the monthly meet- 
ing of the Liverpool City County Council last week. It was 
stated by Councillor Lloyd, during the meeting, that the Tram- 
ways Committee would construct a new line of tramways from 
Walton to the north docks and Bootle as soon as an arrangement 
could be come to with the Bootle Corporation, as part of the line 
ould be within the borough of Bootle. 


Shipley.—As the Bradford Corporation and the Shipley 
D.C. have come to what seems like an absolute deadlock in regard 
to terms in respect of the Saltaire section of line passing through 
the Shipley district, there is no prospect at present of the conversion 
of this section to electric traction being simultaneous with the con- 
version of the remainder of the Bradford tramways. 


Strange Behaviour of Bonds. — Bond-stealing, a 
flourishing profession in America, used to be so serious on the Balti- 
more and Ohio belt line that, when new rails were laid recently, 
the exposed bonds were replaced by flexible copper bonds under 
the fish-plates; thereby the thief has been circumvented, but the 
position of the company seems to be almost worse than before, if 
one may judge from the illustrated article that appeared in the 
Street Railway Journal for November. The photographs repro- 
duced are most interesting, and disclose a pitiful, and probably 
unique, state of affairs. It appears that extraordinary care was 
exercised in applying the bonds, yet, when tests were taken a few 
weeks after on some of the joints, they showed a resistance equiva- 
lent to 10 times an equal length of continuous rail. On some sec- 
tions of the line the copper was squeezed out between the fish- 
plates and the head of the rail, in sheets of abnut 005 in., after only 
afew days’ running. Everyone appears to be non-plussed as to the 
cause of this phenomenon, and, without intimate knowledge of all 
the conditions, it is difficult to suggest any solution, except the 
springing and compressing action due to the frequent passage of 
the 97-ton locomotives over the joints. The gentleman who sup- 
plied the photographs also supplies a column of recommendations 
for applying protected bonds on such lines, but none of them appear 
to contain the remedy for the defect noticed. Perhaps it would 
pay the line better to revert to the open bond, and patrol the line 
with men and dogs. 


Trolley Wire Poles,—There is no doubt that a tube is 
not the best mechanical form to withstand the stresses met with in 
span-wire work, but it has been proved by actual experience that 
no other form is so sightly. Built-up poles can be made lighter, 
stronger and cheaper than pipe poles, but who would have them in 
the streets? Asamatter of fact, they are to be seen in the streets 
of some Continental cities, and very ugly they look. Appearances 
are not considered before the porket in the States; and Mr. Jobn 
Lanz, of Pittsburg, Pa., has designed and patented several forms 
of built-up poles, which are described and illustrated in the Street 
Railway Review of October 15th. Mr. Lanz proposes to make—it is 
not stated that his system has materialised ” as yet—every third, 
or sixth, pole latticed, and to use, intermediately, 9 in. I beams, 
loaded in the direction of the web. The stiffening poles can be 
built in a triangular or in an approximately circular form. The 
triangular arrangement gives the greatest strength with the least 
steel. It is stated that the weight of a mile of pole work on this sys- 
tem, with every sixth pole latticed, is to the weight of a mile equipped 
with 8-in. pipe poles, as 7 : 11, and that the cost of manufacturing 
is only one-quarter of the cost of pipes. If these figures are correct, 
and royalties were not excessive, such a system might be used to 
advantage on country lines, or on private rights-of-way ; but we 
should first of all inquire as to the validity of the patents, and then 
as to the particular reason for the extra strong poles at intervals. 


Underground Railways.—Mr. G. M. Freeman, K.C., 
at a sessional meeting of the Auctionecrs’ Institute of the United 
Kingdom, held at the Examination Hall, Victoria Embankment, 
last week read a paper on the “Problem of the Tubes,” discussing 
the rights of property owners. Mr. Freeman confined his remarks 
to the various questions which are likely to arise, or have arisen, 
between the promoters of underground railways and owners of 
adjacent property. He said the prophecies put forward by eminent 
engineers when the South London and Central London Railways 
were being promoted, that no possible. damage could be caused to 
adjacent buildings, had not been wholly verified. Dealing with the 
legal rights of a landowner in cases where no land is taken, but his 
property is alleged to have been damaged, Mr. Freeman said if he 
could show that the construction of the works had physically injured 
his premises, as by cracking his walls, jamming his doors, or 
lowering his drains, he could obtain compensation for injurious 
affection. And this no doubt was usually the cause of the damage. 
Anything arising during construction, Mr. Freeman observed, was 
the proper subject of compensation. Mr. Freeman said the question 
of the right of landowners to be heard before Committees of Parlia- 
ment on the construction of an underground railway is at present 
very uncertain. Owners of sub-soil were, of course, entitled toa 
general landowners’ locus, but others whose lands might be affected, 
though not taken, would probably be excluded. They should all 
equally be entitled to Jay their views and fears bekore. Parliament. 
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Glasgow Engines.—At last week’s meeting of the Cor- 
poration, Bailie Ferguson asked the convener of the Tram ways 
Committee if it was the fact that the American engines for the 
electric cars were delivered before April in good time for the 
summer work, and that the British engines were not in time to start 
till September 23rd ; also, if, without the American engines, there 
would have been no summer service except the 70 or 80 cars worked 
by the Stewart engines and the Springburn power, dovetailed between 
200 to 300 borse cars, and if they would have been without the 
£60,000 or £70,000 earned during June, July, August, and Beptember 
by tbe Allis engines. In reply it was stated that the work was 
done by the Stewart engines and the Springburn power in May 
before the American engines were ready, and very effectively done 
so far as it went. The offers for the Musgrave and American 
engines were accepted at the same time. 

Grimsby.—The electric tramway service was opened on 
Saturday morning without any ceremony. The system is owned by 
the Provincial Tramways Company. A brief description has already 
appeared in the ELECTRICAL REVIEW. 


London.—At Tuesday's L.C.C. meeting the adjourned 


report of the Highways Committee, to which reference was made in. 


our last issue, recommended the Council to approve the adoption 
of the underground conduit system on the six tramways specified a 
week ago. With regard to the exclusion of the New Cross Gate— 
Greenwich line from the scheme, the Committee now explained that 
tbis was due to the difficulties of placing electrical conduits in the 
carriageway of certain bridges which carry the tramway lines over 
railways. The question of surmounting the difficulty was being 
considered, and the committee proposed to report again on the 
matter as early as possible and to recommend the Council to proceed 
with this section. No discussion took place on the committee's 
recommendation in regard to the six lines which wero approved 
for the conduit system. 


Margam.—The Margam (Glamorgan) U.D.C. has post- 
poned the consideration of the question of constructing an electric 
tramway from Taibach to Aberavon. 


Middleton.—It has been decided by the T.C. to offer 
to the Manchester Corporation, in respect of the Middleton Cor- 
poration tramways and the Middleton and Chadderton tramwayse, 
the same terms as had been agreed upon with the B.E.T. Company 
for the supply of current for the Middleton Light Railways. 


Oldham.—The first fatal accident in connection with the 
electric cara occurred the other day, and the Tramways Committee 
bave decided to fix one of the latest kind of lifeguards to all the 
cars. The surveyor has presented a report upon the work already 
done in connection with tbe reconstruction of the tramways. Work 
was proceeding on three different routes in sections, but owing to lack 
of workmen— principally platelayers—and the slowness with which 
material was coming in, the progress was not as satisfactory as was 
desired. Then, again, very bad weather had hampered them con- 
siderably. 


Perth Tramways.—The T.C. has decided to acquire 
by arbitration, the system of the Perth and District Tramways 


Company. 


Romford.—The U. D.C. is going in for electric tram- 
ways. Mr. Hawtayne has submitted three separate schemes for 
consideration. (1) Combined lighting and traction, cost 445, 337; 
(2) tramways, independent ot lighting, £50,487 ; (3) providing per- 
manent way and overhead equipment for four lines, feeders in the 
Council's area, but not including cars or station plant, cost £36,187. 
The matter was discussed by the Council on Thursday last week, 
and there was a good deal of opposition. 


Street Railway Construction.—There was a crowded 
attendance at the meeting of the Institution of Junior Engineers 
on December 6th, held at the Westminster Palace Hotel, the paper 
read being on “ Street Railway Construction for Electric Traction," 
by Mr. F. S. Pilling (member), of Devonport. 


Sutton.—The plans of the proposed British Electric 
Traction Company'slines have teen deposited, and the routes have 
occasioned some hostile criticism in view of the narrowness of 
certain thoroughfares. The printed minutes of a special Council 
meeting held in camera, show that the chairman and the surveyor 
had interviewed the company's engineer with rcgard to the com- 
pany's Bill, and after discussing varicus modifications the heads 
of an agreement had been drawn up; these had been duly discussed. 
Discussion also ensued on the offers by the company not to construct 
certain possible extensions without the consent of the Council, the 
chief lines being to Belmont and along Brighton Road. After a 
somewhat contentious debate in open Council, tramway matters 
were referred back for further consideration. 


Wigan.—A curious accident occurred on Saturday night 
in connection with the construction of the new electric tramway 
from Wigan to New Springs. Three men, named Hill (a foreman), 
J. Holden, and R. Lester, were working on a pole-planting wagon 
at Scholes Bridge, and were in the act of erecting a large iron pole, 
when the tower portion parted company from the body of the 
wagon and toppled over, the men being precipitated on the other 
sido of some hoardings, and just miss ing falling into the river. Hill 
‘ecaped unburt, but Holden and Lester were so severely injured as 
to necessitate their removal to the Infirmary. 


CONTRACTS OPEN, 


(Continued from page 968.) 


Barnstaple.—January 16th. Boilers, engines, dynamos, 
mains, &c., for the Town Council. Sec “ Official Notices to-day. 


Hammersmith.—December 18th. Mains, seyyice cables, 
&c., for the Council. See Official Notices to-day. 


`” Monmouth.—The E.L. Committee recommend that 
extra plant be purchased aud fixed at their generating station, but 
above the level of floods. 


Nantwich.—January 6th. Water-tube and Lancashire 
boilers, c.c. steam dynamos, pumps and piping, switchboard, mains 
posts, battery, meters, crane and dust destructur for the U.D.C. 
See Official Notices“ November 22nd. 


Oban.— December 18th. Three 60-Kw. steam dynamos, 
two water-tube boilers, economiser, &c., for electric lighting. See 
" Official Notices " November 29th. 


Pontypridd.—December 14th. Water-tube boilers, 
stokers, economisers, steam engines, dynamos, balancer, switchboard, 
workshop, crane and arc lamps, for electric power station. See 
“ Official Notices" November 22nd. 


Reading.— December 28th. Water-tube boilers, econo- 
miser, pumps, engines, condensing plant, generators, switchboard, 
crane, motors and car equipments, car bodies, trolleys, &c., for the 
Corporation. Borough engineer's office, Town Hall. Specifications, 
&c. (10 guineas). 


Roumapia.—December 30th. Tenders to the 
Roumanian Post and Telegraph authorities in Bucharest, for the 
supply of 5 tons of bronze wire 14 mm. diameter. "Tenders are to be 
scat to La Direction des Postes et des Telegraphes, Bucbarcst, 
whence particulars may be obtained. 


Southampton.—December 14th. Electrical equipment 
of printing and other machines in the Ordnance Survey Office, 
Southampton. See “ Official Notices " November 22nd. 


Stepney.—December 18th. Generating plant and 
wiring at the Stepney Union Children's Homes, Stifford, Esscx. 
Consulting engineers, Dolby & Williamson, consulting engineers, 
8, Princes Street, Westminster, S.W. 


Sunderland.— December 20th. Cast-iron pipes and 
copper piping, valves, &c., for electric light station. See Official 
Notices " December 6th. ; 


Waketield.— December 21st. Cables and street trans- 
formers for the Corporation. See “ Official Notices " to-day. 


Warrington,—December 31st. Electric light mains 
and fittings at the tramways car depot for the Tramways Committee. 
See Official Notices ” to-day. 


West Ham.—January 14th. Surface condensing plant 
and travelling crane for the clectricity works. Sec “ Official 
Notices" to-day. 


Wolverhampton.—December 20th. Two-phase motor- 
generators, boosters, switchboards, and battery, for Midland Elec- 
tric Corporation. See “ Official Notices” December 6th. 


CLOSED. 


Batley.—The tender of Messrs. Clayton, Son and 


Company, Hunslet, for tre supply and fixing of | oilers, pipes &c., 
at the electricity gencrating station, has been accepted by the 
Batley Corporation. 


Bournemouth.—Last week the T.C. accepted the 
tender of Messrs. W. E. Jones'& Son, Bournemouth, for car sheds at 
£7,748. The tender of Messrs. Jenkins & Sons, Bournemouth, foran 
engine house, at £11,719, was also accepted, and that of Alphons 
Custodis Chimney Construction Compauy for the chimney at £1,215. 


Croydon,—The E. I. Committee, having considered 
tenders for balancer seta and switchboard at the electricity works, 
and for the construction of an underground sub-station in Addis- 
combe Grove, recommended the Council to accept the following :— 
Messrs. Siemens Bros, Limited, balancer sete, 41,015; switch- 
board, £258. Mr. F. Atbey, South Norwood, sub-station, £97 15s. 
The report was adopted. . . 

The Lunacy Visiting Committee bave invited tenders for the 
supply of generating plant, storage battery aad switchboard in 
connection with the electric lighting of the asylum, and recom- 
mended that they be authorised to accept tenders, and to enter into 
contracts accordingly. The report was adopted. 


G. W. Railway.—Tle St. Ticlens Cable Company, 
Limited, of Warrington, has secured a portion of tho Great- 
Western Railway Company's contrat for india-rubber goods. 
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 Leyton.—The Electrical Committee of the D.C. has 
given a contract in connection with the electric lighting installation 
to a German firm. The differcnce in the estimatcs was £244. 


Mansfield.—The Council on 22nd ult. accepted the 


following tender for refuse destructor :—Mesars. Heenan & Froude, 
£5,068 58. Od. 


New Cable. —A correspondent informs us that an order 
for the laying of the first section of the new Pacific Cable from 


San Francisco to Hawaii has been reccived by the Silvertown 
Company. 


Newport (Mon.).—The Electricity Committee, acting 
upon a report by Mr. Parshall, their expert, recommend their 
Council to accept the following tenders for various sections of work 
in connection with their new electric tramways :— 


Sir Hiram Maxim & Co., steam piping , 
The Britannia Company, switchboard s "S 
W. T. Henley's Telegraph Works, Limited, cables 
Callender Cable and Construction Company, cable ways 
* W. T. Glover & Co., overhead construction sa a 37 

t British Westinghouse Company, 80 electric motor cars 14,424 10 
Newbold & Co., repair shop equipment 


£o 

V 

3 

m 

— 

© 
8288288 


£84,502 13 8 


The tender of Messrs. Glover & Co. is recommended for acceptance subject 
to all detail work in connection with the contract being specially approved, and 
to the Corporation having the option to extend the contract, 50 that any 
extensions of the tramways may be served by the same. 


+The tender of the British Westinghouse Company is recommended for 
ncceptance subject to approval of design of car by persons appointed by the 


Council. 

Mr. Parshall reported that the tender for the steel chimney 
shaft, and also that for the outside coal-handling apparatus are 
being held in abeyance, the former pending the receipt of the 
tenders for the building work, and the latter as he bad decided 
upon a modified arrangement so as to afford a greater convenience 
in dealing with the coal supply. Mr. Parshall also reports that the 
total amount of the plant and works for the complete equipment of 
the power house and car shed, line work, distributing system and 
rolling stock, comes to £105,076 6s. 4d., which may be sub-divided 
as follows :— 


Contracts already placed z e ee ee ee 442,778 12 8 
m recommended .. ia sr vis ee S 34,502 18 8 
Estimate of work remaining to be placed .. c. 27,800 0 0 
£105,076 6 4 


Wimbledon.—We stated last week that the contract for 
wiring the electricity works extensions had been given to Mr. G. W. 
Clarke. We learn, however, that this is incorrect, the contract 


having been given to Messrs. Tamplin & Makovski, of Redhill and 
London. 


Wolverhampton.—The T.C. on Monday accepted the 
tender (£523) of the Electric Construction Company, for certain 
electrical machinery required for new cold stores. 


FORTHCOMING 2 EVENTS. 


Friday, December 13th.—At 5 p.m. Physical Society of London. 
Meeting at the rooms of the Chemical Society, Bur- 
lington House. Paper On Circular Filaments and 
Circular Magnetic Shells equivalent to Circular Coils, 
and on the equivalent Radius of a Coil,” by Prof. 
Thomas R. Lyle. i 

At 8 p.m. South-Western Polytechnic, Chelsea. Dis- 
tribution of prizes and certificates by Prof. Rucker. 

Tuesday, December 17th.—At 7.30 p.m. Institution of Electrieal 
Engineers (Manchester Section). Meeting at Owens 
College. Paper by Julius Frith, A. M. I. E. E., and 
E. H. Lamb, B.Sc., on The Breaking of Shafts in 
Direct-Coupled Units caused by Oscillations set up at 
Critical Speeds.” 

At 8 p.m. Institution of Civil Engineers; meeting. 
Paper to be discussed, Motive Power from Blast 
Furnace Gases,” by Bryan Donkin. 

Thursday, December 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Dublin Local Section). Meeting at the 
Royal College of Science, St. Stephen's Green, Dublin. 
An address will be given by €he chairman, Prof. W. F. 
Barrett, F. R. S. 

At 8 a. ni. Institution of Electrical Engineers, Adjourned 
discussion on Paper on “ Some Principles Underlying 
the Profitable Sale of Electricity,” by A. Wright. 

Friday, December 20th.—At 8 p.m. Institution of Civil Engineers. 
Students’ meeting. Paper ou "Transmission Dynamo- 
meters, by A. M. Morgan. 


The Underground Arbitration Award.— We learn 
that the Hon. A. Lyttleton, K.C., has presented his report to the 
Board of Trade in regard to the system of electrical working to be 
employed on the Metropolitan and District Railways. It is in 
favour of the continuous current system advocated by Mr. Yerkes. 


NOTES. 


Please Take Note.—The issue of the ELECTRICAL 
Review for December 27th will, on account of the Christmas 
holidays, be published on the morning of the preceding Tuesday. 
Will our friends kindly take notice, therefore, of the following, as 
the very latest dates upon which matter can be received for 
insertion in that issue :— 

Correspondence, Notes, Business Notices, &c., on Saturday, 
December 21st. 

New advertisement copy and alterations to existing advertise- 
ments, Friday, December 20th. 

Official Notices and small prepaid advertisements by noon on 
Monday, December 23rd. 


The Gong. A Study in Exclamatiéns,—So, sleeping 
in the cosy corner of the car, dream came to me; and, in that 
dream, my soul took unto itsclf the outward form of the sonorous 
car-gong, full-toned, commanding, hidden from common gaze, but 
seeing all. 

„Dong!“ enys the gong, answering the little brother, treble- 
voiced, speaking from above at the touch of the conductor. Off 
again! Hurrah for the road! 

„Dong-dong! get out of the way. Avoid thee, O wagon! 
Clear the track for my flashing car! Will you still hold the way ? 
Dong-dong! I say, thou great lumbering eater of time! ; 
Nay, vood waggoner, if such is thy talk my driver must answer 
thee, the while I stop my ears." 

Away once more, and the track clear save for light-rumning and 
obedient traps. Who's this jumps on? An inspector? Yes! 
and another car in sight. Quick, driver, quick! the signal; two 
taps and one. Out goes my voice: —“ Have a care! Smoke not, 
O driver! nor drive at speed. O conductor! sce to thy fares, thy 
waybill, and thy cash, that they tally the one with the others; 
keep keen outlook on cither side, and let not the whip of authority 
scourge thy back!“ 

Passed in safety, with a warning cry, gong to gong, to save him 
who micht step across our track from behind the receding car. 

Three times calls the little brother. Full up,” says be. Now 
let us vo, let us run without stop, till a tight-squeezed passenger 
alights. l 

Ah! how near! and I not able to speak, so suddenly did the 
carcless cafter swerve into the track, the sacred track! Luckily a 
dry, good rail, or the emergency, hastily snapped on, would hardly 
have saved us. “Now driver, while I seal my ears!” 


Ugh! into the fog, heavy and evil-smelling. Now for the 
dismal funeral voice ever declaiming! What a feeling of fear 
overcomes me as the car slows into the gloom! How much 


depends on the clearness of my voice, and the eye of the driver, 
who nervously fingers the brake. (Can I not see the chain coming 
and going beside me!) 

“Q driver! hasten! A light ahead, quickly coming! Ho! 
release my voice. What! the ‘striking plunger stuck? Quick, 
brave man, nor lose thy head! Lives, maybe, depend on thy 
alertness. Loosen the plunger, send ont my imploring, warning 
voice, and on with the brakes! Well done! Well donc. 
brave man! Slower, and slower still Ah great God! 
too late. Reverse; send her back!” "Tis another car! A car 
driven carelessly by a blind driver! . . “It comes apace, 
Save thyself! I stay here; dumb, but having done my 
duty!) 

I woke, thrown into the pell-mell of passengers, before I under- 
stood. Luckily only a few bruises, a little blood, and a fainting 
woman. What of the car? Alas! car and meeting car combined, 
intermingled ; platform of one on platform of the other; all parts 
mangled! And the gong? Pity for the gong! Lifeless, tongue- 
less, toncless, it lies; shorn off and broken hy the crucl bumper! 
An agonising sight! 


Electric versus Cable Traction.—When mechanical 
traction systems first really became seriously discussed, and the 
horse recognised as an inefficient and undesirable means of moving 
tramcars, our well-known and generally-speaking much-to-be- 
lamented British inertia, or resistance to change, gave rise to one 
considerable advantage. We did not in this country spend enor- 
mous sums on the equipment of entire tramway systems in the big, 
towns and cities for operation by means of cables or endless wire 
ropes. This was done to a considerable extent in the United States, 
both prior to the introduction of reliable electric systems, and also 
afterwards, where special reasons made it easy for the cable engineer 
to get full sway. The consequence has been that a large number o 
cable lines in the United States were put in for a few years only 
their limitations being soon found out, and their advantages seen 
be much less than of those worked by electricity. 

In this country, however, we progressed with characteristic slow 
ness, and thereby escaped wasting a great deal of unnecessary 
capital outlay on cable roads, seeing that by the time the tramway 
companies themselves, and the local authorities concerned, had 
waked up to the fact that the horse, or “corn motor,” was out o 
date, electrical engineers were right on the spot with a reliable and 
economical overhead, trolley-wire system, possessing far greater 
advantages than the cable could give. Consequently, one may 
almost number the cable roads or systems in this country on the 
fingers of one hand; in fact, we, believe, that there are 

ractically just five of the kind, viz.: (1) Highgate Hill; (2) Edin- 
burg: (3) Birmingham (4) Brixton Hill; (5) Mgtlock. In each 
case the primary reason for installing cable workjtig bas been tbe 
existence of more or less steep grades; but it may be said with 
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assurance that electric cars could quite well climb these grades, and 
go down them, too, with ease, economy, and safety—to judge at 
least from what has been done in other places. Possibly the cable 
has some justification on Highgate Hill and at Matlock, though 
even in the former case the cable itself should be operated by an 
electric motor or motors, with cable dummies on the road, by means 
of which electric cars from connecting roads can be taken up, and 
so save changing cars; and on the latter line traffic must for a long 
while to come be of so slight and unimportant a nature, that it 
hardly seems worth while keeping a cable constantly on the run 
when one car every 15 or 20 minutes serves to carry all the pas- 
sengers that want to travel As for the other three lines, the 
grades encountered on them are not at all excessive for electric 
cars; and it will probably be only a very short time until the 
cable is taken out of the Brixton Hill route. Such a grade is 
no obstacle at all to electric cars of a modern type, and the traffic 
manager of the united South London tramway system may be 
trusted to sufficiently emphasise the absurdity of having one 
cable section (and that one a most important main line con- 
necting London with Croydon) when all the rest is, or will be, 
electric. 

There was more justification for installing a separate cable road 
in Birmingham, especially as it was done when the tramways of 
the district were already in several hands, and the grades to be 
traversed were of a more severe nature; the traftic, too, promised 
to be very heavy, such as would fully justify the frequent service of 
cars, which can alone be given with economy on a cable road ; and 
the line was, moreover, self-contained, in so far as it gave access to 
and from the heart of the city— being very different in this 
respect from the Brixton Hill line, to which there are long con- 
nections from the City termini a couple of miles distant. It seems, 
however, not unlikely that even the Birmingham cable road may — 
on the final unification of the district lines in the hands of some 
one interest, either company or munieipality—either be replaced by 
an electric line or continue to be worked as a cable road by means 
of electric power, as already suggested in connection with the 
Highgate Hill line. 

The last of the cable lines mentioned herein—v‘z., those of 
Edinburgh—are perhaps of special interest now, in view of the 
controversy going on between the local authority and the tramway 
company in regard to the running of Sunday cars, and even more in 
regard to the vcry existence of the tramway company itsclf, which, 
owing to the onerous terms imposed upon it by the Edinburgh 
Corporation, finds itself on the verge of bankruptcy. The cable was 
first introduced into the district by the Edinburgh Northern Tram- 
way Company, to work a route on which there was an admittedly 
steep grade. As this line tapped the heart ofthe city, represented 
by the middle point of the famous Princes Street, there was perhaps 
no serious objection to the cable remaining here as the motive agent, 
or even to extending it on the north, so as to run into the Trinity 
district of Leith. But to equip the whole of the Edinburgh lines 
—most of them on fairly level roads—for cable working, was a 
piece of madness for which probably not merely the unfortunate 
working company, but the Corporation also will suffer very heavily. 
Of course, the primary and ostensible reason was the alleged impossi- 
bility of allowing a city of such esthetic pretensions as Edinburgh 
to be disfigyred by overhead trolley wires; and the worship 
of this fetish has meant the expenditure of  £1,250,000 
in the equipment of, say, 25 miles of double track, equal 
to £50,000 per mile of double track. It does not seem to have 
entered into consideration that a city of some 250,000 could hardly 
furnish traffic sufficient to justify such an outlay ; but so long as the 
Edinburgh Corporation could come down upon the lessee company 
for 7 per cent. upon the capital outlay as an annual payment for 
rental, what need they care whether the receipts allowed such a 
payment or not? Asa matter of fact, it was directly in the interests 
of the Corporation to spend as much as possible, seeing that they 
could borrow at from 3 to 34 per cent., so that after allowing for 
depreciation and sinking fund, equal altogether, say, to 54 per cent., 
there remained 14 per cent. clear profit to the Corporation so long 
as the company could pay up. But with gross annual receipts of, 
say, £150,000, and working expenses of £95,000, how on earth could 
the lessee company pay out of the £55,000 surplus, firstly, 7 per 
cent. on over a million pounds to the Corporation ; secondly, depre- 
ciation and sinking fund contribution in regard to its own capital ; 
and thirdly, something by way of dividend to its shareholders? 
Small wonder is it that in a last despairing effort to struggle 
against this overwhelming task, the Tramway Company should have 
rebelled against sacrificing one-seventh of its possible income, 
and started Sunday cars in the face of opposition, not 
merely from the Corporation, but also from the ''unco' guid,” 
who are not altogether unknown in Scotland. 

It is, of course, neither proper nor profitable to discuss here the 
question of Sunday cars from the religious standpoint; this may be 
left to the correspondence columns of the daily newspapers, where, 
as a rule, more'foolishness than wisdom may be seen. At Edinburgh 
apparently the question has been decided purely on its legal aspects, 
and this is just as well. The law, as administered in this country, 
18 apt to take a broader view of public matters in dispute than will, 
perhaps, satisfy either party, but the results are, on the whole, such 
as ultimately prove best. Even granting Sunday cars to Edinburgh, 
however (as was donc last weck), it is more than doubtful 
whether this will save the position for the Tramway Company. In 
spite of all the claims put forward on behalf of the cable in regard 
to economy of working, it has proved, on an extensive network like 
that of Edinburgh, so productive of breakdowns and difficulties, 
owing to junctions, &c., and has led to such a serious reduction 
of speed when it does work, that probably the available surplus 
revenue over and above working expenses will not, for the whole 
period of the lease, provide anything like enough for rental, 


depreciation and sinking fund, let alone dividends for the share- 
holders. A reasonable man would say at once that the Corporation 
for a good long term of years should be content with receiving a 
smaller rental—sufficient to cover all charges and leave a small 
balance. Probably 5} per cent. would be ample for this, and would 
relieve the company of a payment equal to £15,000 or so. 

To our mind, the proper course to pursue is of a more drastic 
nature, and one requiring such a strong man or body of men 
to carry through locally, as Edinburgh does not seem to be blessed 
with. There is not the least doubt but that a mistake has been 
made in putting in the cable throughout, and the sooner tbis is 
admitted the better for Edinburgh and its tramways. Electric 
traction alone will give tbe services required, and if the good people 
of Edinburgh think so highly of their somewhat dingy, if grand, 
streets as to forbid overhead wires, then they must take out the 
cable and instal an clectric conduit system, except, perhaps, on the 
original Edinburgh Northern line. They must boldly write off as 
lost capital so much of the money spent on the cable system as 
will be unproductive under the use of electricity ; and they should 
then in all fairness come to a new arrangement with the present 
tenant of the lines whereby the latter may not only have a chance 
to give Edinburgh what it never has had—a complete and successful 
system of mechanical traction on the street tramways—but may 
also be in a position to join in putting an end to the disgraceful 
exhibition of municipal jealousy between Edinburgh and Leith, 
which has led to the still existing absurdity of passengers from one 
place to the other, over a road two or three miles long, having to 
change from one car into another at the boundary. 

This latter point has not been touched upon at all in detail, but 
it is bound to have a very great indirect effect upon the question of 
Edinburgh tramways, having in mind the fixed determination of 
Leith in favour of electric traction ; and in all probability we may 
yet see in this district another instance of the way in which some- 
times the tail wags tbe dog. 


Wheel Wear on the Boston Elevated.— A Western 
contemporary in the electrical field asks, * What is the matter with 
the steel used in the track and contact rails on the elevated road of 
Boston? Some months ago we took occasion to comment on the 
peculiar conditions that have arisen since the starting of the elevated 
lines in Boston. That there is an immense amount of iron and steel 
dust in the vicinity of the elevated tracks is a matter of common 
knowledge. This might lead anyone who reads the report$ at a 
distance to inquire as to the composition of the steel in the track, 
and to pronounce it faulty, as our Western contemporary has done. 
Unfortunately for our contemporary's assumption, this ix not borne 
out by the facts known to those on the ground. ‘The unusual 
amount of noise caused by the trains on the Boston Elevated, as 
well as the unusual amount of iron dust, is a matter well known to 
the residents of that city. The cause for this noise is found to be 
the peculiar way in which the wheels wear. A train of cars, 
equipped with new wheels, is said to run as noiselessly as on any 
elevated road. After the cars have been in service for some time, 
however, a number of flat spots, about one-fourth the size of a man's 
hand, appear on the chilled tread of the wheel. It is to the pre- 
sence of these flat spots that the great amount of noiseisdue. What 
causes these is a matter which is puzzling the elevated railway 
Officials. It has been determined that the flats are not due to any 
sliding of the wheels, as men have been detailed to watch this care- 
fully for wceks at a time. The equipment of the Boston Elevated, 
as to tracks and wheels, is the same as that of other elevated roads 
in this country, with the exception that the difference between the 
wheels and track gauge is only 3 of an inch, which is somewhat less 
than on other roads. It is possible that this causes a pinching on 
the curves (and the curves are very numerous on this road) which 
causes the peculiar wheel wear. The wear on the track would also 
seem to indicate this. There is one other respect in which the 
Boston equipmeut differs from any other, and that is in the use of 
right and left-hand motors, so as to bring the gears on a track on 
the same side, instcad of on opposite sides, as is usual. One theory 
is, that this arrangement slightly unbalances the truck, so as to 
cause the unusual wheel wear, but this has not been demonstrated 
as yet. Taken altogether, the situation is a peculiar one, but it is 
not one upon which it is safe to theorise at a distance."— Street 
Railway Journal, Chicago. 


Electric Tramway Practice.—On November 29th Mr. 
P. T. J. Estler, A.M I.C.E., read a paper on “ Recent Electric Tram- 
way Practice in the British Isles," to the University College Engi- 
neering Society, London. He confined his remarks exclusively to 
the overhead trolley, aud dealt more especially with standard prac- 
tice. The paper was divided into the following headings: — Track, 
Overhead Equipment, Generating Station, Switchboards, Cables, 
Cars and their Equipment. In regard to track work, the 
author laid special emphasis on the importance of good 
workmanship and careful supervision. The divergence in 
the methods adopted, and section of rails, and, worst of all, 
the variety of gauges used was deplored—every corporation 
and company apparently laying its track without considering future 
demands of interurban communication. The overhead equipment was 
fully dealt with, and the folly of economy in this partof the system 
demonstrated. Emphasis was laid on the importance of designing 
the generating station for future requirements, and in such a manner 
that the extensions are symmetrical with thc first instalment. Cars 
and their equipment were treated in detail. The pneumatic slipper 
brake of Hewitt & Rhodes was considered the most efficient in 
use at present, more especially as it has all the essentials of an 
emergency brake. 'The paper was illustrated by numerous lantern 
slides, photographs and drawings. 
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bs Tale of a Cat.—A cat was the cause of a great deal of 


trouble to the International Traction Company and the N 
alls Power Com a short time ago. According to New York 
icity, Puss climbed a trolley pole on the Buffalo and Lockport 
way at Hoffman, a small hamlet west of Lockport, N. X., 
and tried to walk on a feed wire. Her tail touched the parallel 
ra Falls. There was a 
~. flash that could be seen for miles as the 24,000 volts of electricity 


y fell across both and did not drop to the ground. This 
short-circuited the current, and caused a fuse at the Niagara Falls 
power house to burn out. The power was immediately cut off from 
all the lines running out of the power house. It was two hours 
before the cause of the trouble could be located, and the charred 
body of the cat removed from the wires. In the meantime power 
was shut off from a great part of Western New York, and hundreds 
of cars on electric railways were motionless. 


The Engineering Trade.—The Times says that the 
rearrangement of the working agreement in the engineering trade 
which was made at a recent conference of the Federation of 
Employers and the Amalgamated Society of Engineers, held in 
London, is now being submitted to the operatives for approval. The 
agreement is that which was drawn up at the close of the great strike a 
few years ago. It bas worked exceedingly well, especially the provisions 
for avoiding and settling disputes, and since it came into operation 
there have been scarcely any stoppages of work in the trade. The 
alterations made at the recent conference were in matters of detail 
only, and the agreement is still practically what it has always been. 
The conference was amicable in every way, and the revised agree- 
ment is almost certain to be accepted by the men. It has already 
been accepted on behalf of the employers. The fact that it has 
been so thoroughly successful is regarded by those interested asa 
very striking example of the value of conciliatory methods in trade 
disputes. 


The Tramways and Light Railways Association.— 
This very strong body of firms and gentlemen interested in the 
extension and improvement of our means of communication, will 
have plenty of work to do in the coming Parliamentary Session. 
Mr. C. E. Brown recently resigned the post of secretary to take 
up a position under the Government in Ireland. His successor is 
Mr. Ernest Benedict, M.Inst.C.E., son of the late Sir Julius 
Benedict. Mr. Benedict has had a long and varied experience on 


railways and other engineering works both in this country and in 
India. 


Electro-Harmonic Society.— To-night, at eight o'clock, 
the Electro-Harmonic Society holds one of its very popular Smok- 
ing Concerts at St. James's Hall Restaurant. The programme 
includes vocal music by Messrs. W. Mitton, F. Clive, and F. Hicks; 
humorous sketches by Mr. Percy French; humorous songs by Mr. 
George Schneider; violin solos by Mr. T. E. Gatehouse; and, what 
is always so acceptable at these concerts, an excellent selection of 
pieces is to be rendered by an orchestra. Mr. Izard will be at the 
piano. 


Remember the Fifth.—The staff of the electricity 
works in a noted Scottish town treated themselves to a bonfire on 
the fifth of last month, and the local fire brigade, itching for 
occupation, treated themseives to the pleasure of putting it out, 
not without energetic opposition on the part of the electrical 
engineers. The fire-master and an ex-bailie were also well to the 
fore. The matter was investigated by the E.L. Committee, and this 
week it is announced that bonfires at the works will in future be 
barred. 


Royal Institution.—The following are among the 
lecture arrangements at the Royal Institution before Easter:— 
Prof. J. A. Fleming, six lectures (adapted to young people) on 
“ Waves and Ripples in Water, Air, and Ather.“ 

Friday, January 17th. Lord Rayleigh. "Interference of 
Sound." 

January 31st. Prof. A. Crum Brown, M. D., D.Sc, LL.D, F. R. S. 
“The Ions of Electrolysis.” 

February 21st. W. Duddell, Esq. 
Electric Arcs." 

March 7th. Prof. H. Becquerel, D.C. L., Ph.D. Membre de 


l'Institut, Paris, Hon. Member R. I. Radio-Active Bodies, (In 
French.) 
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The Manchester Contract.—Many statements have 

been appearing ìn the London and Manchester papers to the effect 

that the accepted German tender for electrical 1 for ts 

Manchester Corporation was £36,000 below that of any | 7 

firm. We believe, however, that this assertion is not for 


Messrs. Dick, Kerr & Co.’s estimate for the same type of engines as 
quoted by the German company was only £12,000 higher. 


London Locomotion.—A_ lecture with this title was 
delivered before the National Liberal Club on Tuesday night by 
Mr. J. Williams Benn, L.C.C. He urged that Parliament should 
insist upon the systematisation of the tube lines. He said that there 


were 1} billions of persons carried in London public conveyances 
every year. 4 


Business Announcement,—Mr. Edward Brand, of 


Broad Street House, E.C., has taken the general agency for this 
country of Messrs. Meyer, Roth & Pastor's engineering works, of 


Cologne, Germany, who are makers of modern and auto- 
matic wire-working power presses and machinery for making all 


kinds of wire articles and small iron goods. i 


Bexley Tramways.—The U.D.O. have sealed the 
ment appointing Messrs. Mordey & Dawbarn the Council's elec- 
trical engineers and advisers. Messrs. Mordey & Dawbarn had 
taken exception to one of the clauses of the agreement as being 
unfair to themselves, and at the last meeting of the Council, Mr, 
Mordey attended in person, and finally expressed his approval of 
the clause as amended, which ran: “That if the Council should put 
an end to the contract for any of the reasons mentioned, then the 
amount to be paid to Messrs. Mordey & Dawbarn for all services 


rendered to that date should be determined by arbitration under 
the Arbitration Act, 1889.” 


Appointments Vacant,—A chief traffic inspector is 
wanted for Cardiff Corporation Tramways; a chief assistant 
engineer for the Grimsby Electricity Department at £150; a shift 
engineer for Burnley Electricity Works at £120; a mains l 


superintendent for Manchester at £150; an assistant engineer at 
£120, for Wakefield. d 


The English Electro - Metallurgical Company, 
Limited, v. the Glasdir Copper Mines, Limited.—In the Court 
of Appeal on Wednesday, before Lords Justices Vaughan-Williams, 
Romer and Cozens-Hardy, the above case was heard on appeal by 
the defendants from an order of Mr. Justice Joyce, who had puel 
an injunction restraining Mr. Nicholson, who had been 
receiver in a debenture holder's action from using a patent, the 
license to work which had been granted to the company. Without 
calling upon counsel for the respondents, their Lordships decided 
that the license was not included in the security and dis- 
missed the appeal. , 


Personal.—Mr. A. W. Stewart, M. I. E. E., long associated 
with the Clydebank Engineering and Shipbuilding Company, 
Messrs. John Brown & Company, Limited, as man of the 
electricity department, has resigned his position in to start 
business on his own account as a consulting engineer. On the 
occasion of his leaving Clydebank he was presented with à non- 
magnetic gold watch by the officials and employés of the works. 
The successor to Mr. Stewart is Mr. Neilson, who acted as’ his 
assistant for several years. | 

Mr. H. G. Massingham has been appointed by the British Electric 
Traction Company, the new owners of the Exeter tramways, as their 
superintendent for that district. | 

Mr. John Addison has been appointed electrical manager to 
Messrs. Reunert & Lenz, engineers, Kimberley, South Africa. Mr. 
Addison was formerly with the Waverley Electric Company, y 
Edinburgh. 

Last Saturday the employésconnected with the Southport Corpora- 
tion Electric Tramways assembled at the Richmond Hotel to make a 
presentation of a spirit tantalus and silver cruet to Mr. 

R. J. Wilton, on his resigning the management of the tramways 
to take up the position of construction manager to Messrs. 


Hil & Company, electric equipment manufacturers, Corn 
Manchester. | 
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Commercial Development Corporation, Limited, v. 
Atkins & Applegarth.—In the Chancery Division of the High 
Court of Justice on Friday, December 6th, & motion in this ease 
came before Mr. Justice Buckley.—Mr. Astbury, K.C., on behalf of 
the plaintiffs, moved for an injunction to restrain the defendants, 
their solicitors or agents, from giving any notice, or taking any 
steps, to withdraw a notice of appeal given in connection with an 
action, in which Atkins & App'egarth were plaintiffs, from aban- 
doning or withdrawing the appeal, or from applying to have the 
appeal struck out of the list.—After brief arguments of counsel, 
Mr. Justice Buckley expressed the opinion that an action could not 
be said to have been brought to a final judgment when notice of 
appeal had been served, and the appeal remained undisposed of. 
Atkins & Applegarth had, therefore, not fulfilled their obligations 
underthe 1898 agreement, and accordingly he granted the injunc- 
tion asked for, the costs of the motion to be made costs in the 
action. 

In the Court of Appeal, on Wednesday, before Lords Justices 
Vaughan-Williams, Romer and Cozens-Hardy, Mr. Bousfield, K.C., 
mentioned this case, which was down for hearing on an application 
by the defendant company to strike out the appeal from the list. 
It was stated that there would be an appeal from the decision of 
Mr. Justice Buckley, who had the matter before him recently, and 
under these circumstances their Lordships thought it better that 
both appeals should come on together, and directed accordingly. 


THE CENTRAL STATION ENGINEER. 


Tax following appointments have been made by the Council to the 
staff at the Bootle electricity works:—Mr. W. H. Harr, chief 
indoor assistant; Mr. J. B. Hunson, chief outdoor assistant. Mr. 
T. Dawson CLOTHIER is the borough electrical engineer. 

Mr. F. F'EnNIE, of Brighton, has been appointed assistant electrical 
engineer at Worthing Electricity Works. 

Mr. MINSHALL, the borough electrical engineer of Croydon, has 
resigned his position. The E.L. Committee expressed deep regret 
at losing his services. 

Mr. R. Hammond has appointed Mr. E. A. Err1cor, chief assistant 
engineer on the distributing staff of the London Electric Supply 
Corporation, to be clerk of works over the laying of the mains in 
Dublin. 

We understand that the Corporation electric tramways engineer 
of Southend bas resigned his position. 

The Dewsbury Corporation have made a grant of £50 to Mr. 
ALBERT PICKERSGILL, assistant electrical engineer, in consideration 
of the extra duties which devolved upon him during the vacancy in 
the office of borough electrical engineer. 

Mr. NREVILLR WALTON, of Weston-super-Mare, has been appointed 
third assistant electrical engineer at the King's Lynn Corporation 
electricity works. 

Mr. LEONARD BREACH has been appointed assistant engineer in 
the 3 department at the Bolton Corporation's electricity 
works. 

The Bradford Corporation has advanced the salary of Mr. 
WILLIAM JONES, chief engineering assistant at the electricity 
works, from £225 to £275 per annum; and bas appointed Mr. 
CHARLES R. BROWN, of Messrs. J. H. Holmes & Co., chief assistant 
to the superintendent engineer, at £150. 

The salary of the Walsall electrical engineer, Mr. A. WYLIE, was 
on Monday increased by the Town Council from £300 to £400 per 
year as from November 1st. Further increases of £50 are to be 
made in the next two years, when the maximum of £500 will 


have been reached, 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS'DINNER. 


THs annual dinner of the Institution was held at the Hotal Cecil 
last Monday evening, Mr. W. E. Langdon presiding. Among the 
company present, which numbered over 300, were Sir F. Mowatt, 
K.C.B.; Sir W. J. L. Wharton, K.C.B.; the Hon. Sir D. Tennant, 
K.C.M.G. (Agent-General for Cape Colony); Gen. Sir R. Harrison, 
Sir J. Crichton Browne, F. R. S., Sir J. D. Pender, K.C.M.G., Mr. 
J. W. Swan, F.R.S, Mr. J. S. Forbes, Major-Gen. Salmond and 
Archdeacon Sinclair. 

After the loyal toasts had been honoured, Sir J. CRICHTON 
BROWNE gave The Imperial Forces.” Among these he reckoned 
electricity as a very important line of defence in warfare. ` 

In responding for the Navy, Admiral WHARTON referred to the 
applications of electricity to the driving of the auxiliary machinery 
on board ship and to the improvements in dynamos, particularly as 
regards the absence of external magnetism. This had enabled the 
authorities to reduce the permissible distance between dynamos and 
compasses from 50 to 25 ft., and he looked forward to the time 
when these two would, like the proverbial lion and lamb, lie down 
together in peace. 

General Sir R. HAnRISOx, Inspector-General of Fortifications, 
which owing to our excellent Navy we are supposed not to need, 


replied for the Army, and in doing so paid a tribute to the work of 
the E.E.R.E.V. He also referred to the usefulness of electricity 
for searchlight purposes. ©They are better lights than these,” he 
remarked, referring to the pumping of the arcs in the dining hall. 

Colonel Crompton, for the Auxiliary Forces, reminded his 
hearers that there were at present in South Africa 170 electrical 
engineers, doing excellent service at the front. Sixty more were 
on the way, and 100 more still were ready to follow them. The E.E. 
Volunteers had established a record, for they bad sustained the 
fewest casualties of any corps, and had had the lowest percentage 
disabled through sickness. This the gallant Colcnel attributed to 
discipline and obedience to orders in the matter of refusing to drink 
water from questionable sources. 

The toast of * Engineering and Science" was proposed by Prof. 
S. P. THoursox, who said the progress of science and of engineering 
went hand in hand ; the one was a sort of twin sister to the other, 
and they were interdependent. He referred again to the fact that 
the tube railway system that had made, and was making, such rapid 
headway in London and elsewhere, was not a foreign importation, 
but was a result of the work of the late Mr. Greathead, whose tubes 
had been in use for the past 10 years. 

Mr. C. HAwksLEyY, President Inst. C. E., replying for engineering, 
instanced the great advances in road making, in canals, and water- 
ways. In touching on the improvements in steam engines since the 
days of Watt, he remarked that the coal consumption had been 
reduced to one-fifth of what it was at the beginning of the century. 
Gas was not done for yet, and when its lighting days are over, it 
will provide a cheap fuel for the driving of electric machinery. 

Mr. R. T. GrAzEBBOOK, replying for science, reminded us of the 
pioneer work of Faraday and Maxwell, and, as usual, put forward 
the claims of the National Physical Laboratory. 

The toast of The Institution of Electrical Engineera" was given 
by Sir Davip Tennant, and responded to by the PRESIDENT. 
Referring to the nomadic existence of the Institution, Mr. Langdon 
said that whilst it had so many local sections to subsidise, and other 
channels for its funds, it was not possible to put much on one side 
towards a home of its own. He was of opinion that there would 
be great advantages in the centralisation of the learned societies, 
and looked forward to the time when they would all meet in one 
huge building and under one roof. The Prince of Wales had told 
the old country to wake up” if she wished to hold her own in 
the markets of the world, and the President, in concluding, advo- 
cated the appointment of a Minister for Commerce and Manufacture, 
which he considered equally as important as the office of Minister of 
Agriculture. 

The toast of “Our Guests,” proposed by Major-General WrEnnEB, 
in what he jocularly remarked would have been the speech of the 
evening had it not been so late, was responded to by Sir F. Mowarr 
and Mr. J. BALFOUR Browne, K. C. In olden times, said the latter 
speaker, it was customary, on a change of dynasty, for the courtiers 
to greet the incoming dynasty. The dynasty of the future was that 
of electrical engineering, and he was among those who extended to 
it a very cordial greeting. The steam locomotive was effete, and in 
future, instead of an engine of 100tons hauling a train no heavier than 
itself, there would be stay-at-home generators sending their currents 
along the lines to feed self-propelling coaches. England had been told 
to wake up, and she would have to wake up to the fact that legisla- 
tion is a serious clog on the wheels of progress. Many of the large 
power distribution schemes now awaiting Parliamentary sanction 
had been rendered ricketty from birth owing to legislation in favour 
of the vested interests of municipalities. Many a light railway 
scheme had been crippled owing to the supposed vested interests 
of the great railway systems. But the railways have no such vested 
interests as they suppose, and it will be well for them to recognise 
this before it is too late. l 

The proceedings were then brought to a close, after a thoroughly 


enjoyable evening had been spent. 


CITY NOTES. 


India-Rubber, Gutta-Percha and Telegraph Works 
Company. 


TER directors’ report for the year ended September 30th, 1901, to 
be presented at the meeting on Tuesday, December 7th, reads :— 


The accounts show, after provision for doubtful debts, a net profit for the past 
12 months of £56,057 1s. bd. Adding £48,750 6s. 10d. brought forward, and 
deducting £12,500 interim dividend paid in June, there remains a disposable 
balance of £92,807 8s. 8d. The directors recommend the distribution of a divi- 
dend of 15s. a share, free of income-tax, amounting to £87,500, making, with the 
interim dividend paid in June, & total payment of 10 per cent. for the year, and 
leaving £54,807 8s. 8d. to be carried forward. The general business shows a 
slight falling off when compared with last year. ‘The cost of raw material, 
which had been high at the beginning of the year, became lower at its close. 
The cable steamer Silvertown completed the laying of the Waterville (in Ireland) 
and Weston-super-Mare cable, the manufacture and shipment of which was 
mentioned in the last report. The Buccaneer has also been employed. Since 
the closing of the financial year the Dacia has been employed by the Spanish 
Government and by the Western Telegraph Company, and after her return to 
London will carry to Brazil and lay & cable which has just been manufactured. 
The works at Silvertown and Persan have been maintained in their usual state 
of efficiency, novel machinery being introduced at the former, and land for the 
extension of the latter having been acquired. Mr. 8. Wm. Silver and Mr. 
Matthew Gray, having resigned their seats on the board, have been appointed 
extraordinary directors of the company. The vacancies thus created have been 
filled by the appointment of Mr. George Henderson and Mr. Charles H. Moore. 
The directors regret to report the death of Mr. James McKinlay, who, with 
great advantage to the company, ocoupied the position of cashier and buyer at 
the company’s Silvertown Works for the last 34 Phat Mr. Abraham Scott and 
Mr, George Henderson, the retiring directors, offer themselves for re-election. 
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Prospectus.—Messrs. Royce, Limited, electrical manu- 
facturers, of Manchester, have been inviting subscriptions for 
30,000 6 per cent. cumulative preference shares, the additional 
capital being required for extension of the business. 


Eastern Extension, Australasia and China Telegraph 
Company.—The Hon. Arthur Grenville Brodrick has been elected 


a director to fill the vacancy caused by the death of Mr. Clement 
Sneyd Colvin, C. S. I. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Dec. 
6th were £461; corresponding week last year, £416; increase, £45. Total 


to date, £24,643; corresponding period last year, £21,864, increase, £2,779 
Miles of track open, 8$. 


Blackpool and Fleetwood 'Tramways.—' The receipts for the week ending 
December 7th were £158; corresponding week last year, 2140; increase, 


£18. Total receipts to date, £20,514; corresponding period last year, 
£19,€52; increase, £662. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 


y nber th were £8,816; corresponding period last year, £8,066 ; inorease, 
5 


British Electric Traction Company.—The following returns are issued of the 
undertakings of tk of this company for the week ending November ?9tb :— 


— 


i Comparison 
| with corres- 


: | Aggregate. 
dapi ponding week ME use 


Company. of last year. weeks. Amount.“ Ine. or Dec. 
| — -— 
i £ | s £ £ 

FFP 

Croydon“ as - 489 200 a — 48 15,915 | 1,757 — 
Devonport 857 — — 23 9,107 — — 
Dudley—Stourbridge 596 104 — | 48 81,576 15,909 — 
Gateshead .. 519 = — 293 | 17,370 ERI = 
Greenock-Pt. Glasgow 9890 | — — | 8 2,109 — — 
Hartlepool .. 170 — 18 48 10,858 1,301 — 
Kidderminster - 83 — 2 | 48 5,841 682 — 
Merthyr 201 = PX 84 8,557 = = 
Oldbam-— Ashton . 4D En 1 | 48 23,696 | 8,165 EN 
Poole .. 176 — — 634 9,717 — — 
Potteries 1,353 198 — 48 | 67,110 19.856 — 

Southport! .. 111 — 21 , 48 1.834 — 2,788 
South Staffordshire: 689 — 1 | 48 | 37,109 2,399 — 
Swansea ss iud 329 — 2 18 21,096 4,256 — 
Taunton T 49 — — 14 | 1165 — — 
Tynemouth .. ve 165 | — — 36 0,072 — — 
Wolverhampton Dist. | 71 | 22 | — | 48 8,157 782 = 

| 


* Partly Te 1 Reconstructing. ; Partly steam. 


Central London Railway.—The receipts for the week ending Dec. 7th were 
£6,957; corresponding week last year, £5,740; increase, £1,217. Total 
reccipts from July 1st (23 weeks), £141,252. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Dec. 8th were £2,931; corresponding week last year, £1,915; increase, 
£1,016. Total from July Ist to date, £48,967; corresponding period laat 


year, £37,776; increase, £11,091. Miles open, 6l; corresponding period last 
year, 4}. 


Dublin United Tramways Company.—The receipts for the week ending December 
6th were as follows: D. U. T. Co., electrio cars, £3,381 68. Id.; D. Co., 
electric cars, ts 68. 4d.; total, £4, 017 12s. 5d.; corresponding period last 
year—D.U.T. , electric cars, £8,328 3s. 4d.; ditto, horse cars, £23 2s. Sd.; 
D.S.D. Co., 180 cars, £691 0s. 6d.; total, £4,042 68. 6d.; decrease, 
£21 14s. 1d.; aggregate to date, £107, 636 11s, 10d.; aggregate to date last 
year, £106,511 15s. 7d.; increase, £1, 121 168. 3d. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Dover Corporation Tramways.—Total to date, £8,629 4s. 74d.; corresponding 
period last year, £8,218 10s. 9d.; nores £410 18s. 104d. Miles of track 
open, 8. Number of cars, 1901, 12; 1900, 11, 


Glasgow Corporation Trams.—For the week ending December "7th, 1901, 
£10,972 11s. 6d., compared with £9,027 7s. 6d. for corresponding week last 
year. Since June ist, re total, £388,801 15s. lld., against £255,222 
19s. 2d; increase, £83, 079 2s d. 


Liverpool Overhead Railway. ne receipts for the week ending Dec. 8th 
were £1,417; corresponding week last year, £1,488; decrease, £71. Total 
from July lst to date, £86,103; corresponding period last year, £38,131 ; 
decrease £1,728. Miles open, 6 miles 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

THE money market gives no particular cause for uneasiness to the 
Stock Exchange, and the penultimate account of the year was 
arranged with ease. Business is shy of returning to the markets, 
considered as a whole, but the electricity supply division is excep- 
tionally active, although quotations display little variation. Of 
course, the main excitement this week is centred round the electrical 
traction proposals now being submitted by the dozen, while the 
settlement of the Underground Companies’ dispute is responsible 
for a lively fillip in the stocks and shares connected with the elec- 
trification of the “ sewer” lines. 

The leakage of the secret concerning the Board of Trade's decision 
in favour of Mr. Yerkes’ system, is certainly to be deprecated, aud it 
scems unfair that the Stock Exchange should have received the news 
al least six hours before even the rumour spread to the public. A 
telegram caue into the market with the news on Monday, 
announcing that the decision was all in favour of the District. 
Forthwith the two Underground stocks rapidly advanced, Metro- 


politan, somewhat singularly, scoring much the larger rise with a 
jump of 5 per cent. District stock followed more leisurely, but 
those who took the hint thrown out in this column last week can 
already secure a good profit, which we should advise them not to be 
in a hurry to take at present. 

The Board of Trade’s rumoured announcement was made the 
signal for the marketing of Metropolitan District electric traction 
shares, which were mentioned by us some time ago, and the price 
is supposed to be about 23 premium. British Westinghouse Pre- 
ference are harder at 58, and it may be of interest to remark that 
some 7,000 shares have changed hands during the last fortnight. 
Westinghouse Ordinary shares are creeping into the newspapers, 
and the price is called at 5 to 53 for the £10 fully paid shares. The 
company having secured a good slice of contracts over the Under- 
ground electrification, it seemed well to some of the insiders to 
start a market in the Ordinary shares; but we confess the tactics 
adopted for securing publicity to the fact are not wholly commend- 
able. When one member of the Stock Exchange does a single 
bargain with another member in order that the fact may be noted in 
a number of daily journals, it is advisable to beware of rushing 
madly into those shares. 

The stocks of Electrical Railways proper are maintaining thei 
firm attitude, and further buying of City and South London upon 
the Cattle Show traffic expectations has helped this quotation to 65. 
Central London varieties showed some inclination to tone off upon 
the publication of a fresh scheme to be brought forward by the 
London United 'l'ramways Company, bat the stocks hardened again. 
The scheme referred to is, briefly, a suggestion for a new and com- 
peting tube railway from Hammersmith to Charing Cross, with 
feeders westward. 'l'he company is to be styled the London United 
Electric Railways, Limited, and should it come into active operation, 
the Central London will no doubt regret that it allowed its power- 
ful ally to unloose the earlier hand of friendship. 


Mersey Ordinary shares are £1, unchanged at the prospect of 
electrification (which we presume would also spell reconstruction), 
and Tilbury continues at 138. Metropolitan Consolidated is 77, 
District, 29}, and Great Northern and City Preferred A” share 
are 8}. 

No market exists for the nawlyiecned Isle of Thanet Electric 
Railway and Lighting shares. The prospectus is far from attrac- 


tive, chiefly on account of the earnings being worked out on the 


receipts for spring and summer months, when, naturally, the takings 
would be large. Winter prospects, the prospectus discreetly omits 
to mention. As regards other new emissions, the London United 
Tramways Preference are § premium for Special Settlement 


and } less for cash, the Debentures keeping at 2 over par. The 


earlier 4 per cent. Debenture stock is 105. Anglo-Argentine Trams 
have eased off slightly to 34 in sentimental sympathy with 
Argentine Government stocks, now depressed by reason of the 
threatened hostilities between the Silver Republic and Chili. 
British Electric Traction shares are very-steady, and the Ordinary 
in particular command a fairly active market. Calcutta Tramways 
maintain their last week's rise at 124, and the Debenture stock is 
changing hands at 107. Dublin Trams are 12; so are Belfast. 
Blackpool and Fleetwood at 134 and Cape Electrics at 2 are barely 


mentioned, and Potteries Electric Traction remain at 114, the 
Preference being 10, 


Charing Cross Electric Ordinary are very dull upon the new issue 
of shares, which seems likely to achieve fiasco unless it was well 
underwritten. For the directors to issue Ordinary shares at 74, the 
shares to carry no dividend for 20 months, was to court failure. As 
one Stock Exchange jobber put it, It islike offering £100 stock at 
150, and people will not pay such a price if they are to get no 
dividend for a year and a half. Anything might happen in that 
time." A new issue of Westminster Preference is to be made very 
shortly, which probably explains some of the recent dulness exhi- 
bited by the present Ordinary. City of London are again neglected 
but the Preference have picked up this week and are à better. 
Chelseas are much the best market, and good buying is in progres 
for the time being. | 

The telegraph department is rather erratic, the Anglo-American 
Company stocks showing weakness upon the completion of the fourth 
cable by the Commercial Cable Company, while Eastern Ordinary 
is better at the addition of the Right Hon. W. L. Jackson, M.P. to 


the board. Eastern Extensions have improved in sympathy. West 


Coast of America have shed 28. 6d. National Telephones are very 
dull, the storm of hostility to the Competitive Amalgamation,’ 
in which even Punch has joined, rendering the market timid. We 
may observe that strenuous efforts are being made by the company 
to obtain an extension of its license after 1911, but in face of the 
nation’s present temper, the Government are hardly likely to grant 
the petition. It is understood that the lately-offered Preferre 
shares were very coldly received by the public, the underwriters 
getting left with about 90 per cent. 


———— — 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Brock Closing Closin during o 
Present or Dividends for 2 : 
ince ma af melins | onis | eiae | meras 
1895, 1899. 1900. Highest, | Lowest 
82,300 African Direct Telegrap h, 4 % Debs. eee oon [T TY 100 eae cosh TII 99 —102 99 —102 ee 0 
25,000 Amann Telegraph Co.'s shares, Nos. 1 to 25,000 . wos | 10] e | vee | oe | 3h 44 34— 4i 
119,7007| Amazon 5 % 2 dig 1 to 1,250 Red. es | 100] ... Ds e | 78 — 83 78 — 83 
804,720 — s ees T Stock. £3 98. 73/6 | 34% | 52 — 55 52 — 55 
8,097,640 dor E «6 Pret. eae eeu eee Stock 6 % 6 y^ 6 L4 98 —100 98 —100 29 98 
3,097,640 Do. do. Deferred sse „„ [Btock|18s. YEL 78. 58. 9)— 92 | 9— 93 9$ | 97% 
44,000 | Ohili Telephone, Nos. 1 to 44, 000 .. 58 4 5% 31— 4 92— 4 3i 
19,933,800$; Commercial Cable $100 | 8 8 & .. 1180 —190 |180 —190 
1,741, 0291 Do. do. Sterling 500 year 4 y 4 Deb. Btock Red. Stock s 4. {101 —103 1101 —103 1012 
16,000 Cuba Telegraph [IIl eee eee eee 10 8 7 y^ coe 5 m 6 5 — 6 
6,000 Do. 10 96 Pret ecc TY) ITI eee eee 10 10 eee TT 13à— 143 134— 144 
12,931 Direct s Spani Telegra eae eee eee eee eee 5 4 4 y 4 4 % 3 — 4 3 — 4 
6,000 d m en ees eee eee 5 eee eee eae 84— 94 84— 9j ld 
90,0007 Do. do. 4 oon eee eee 50 TE eee eot 100 —104 96 100 —104 96 eer eee 
60, 7107 Direct United States Oable ... oes .. | 20 | 343965 | 34% | 34% | 10$— 111. | 102— 111 117% 1032 
104, 3007 Direct West India Oable, 43 Beg. Deb... eee ees oes eee eee eee 100 —103 100 —103 eos ser 
4,000,000 | Eastern Telegraph, 975 Stock n. s .. Stock 7 7 951 7 95 138 —142 140 —144 143 | 1385 
1,930,807 Do. TII en eee 100 TTI eee oes 92 — 95 92 — 95 938 924 
1,432, 2687 Do. 18 D Btock Red. [Ir oon Stock ees TT coe 112 —115 112 —115 TI oes 
300,000 | Eastern Extension, Australas and . . 10 7 7 7 725 | 133— 144 | 14 — 145 143 14, 
320,000; i 4 3, Deb. Btock Afri Tel h, x, M Deb. Stock [III TI ees 113 —118 113 —118 Tm ose 
an can egra 4 ort. e 
300,0007 No tte 3,000, red. 1909 100 | 51% +. [100 —10 100 —103 | .. 
200, 0007 Do. 4 Reg. Mt. Debs. (Mauritius Bub.) 1-9 000 | 255 100 —103 100 —103 100 - 
180, 227 | Globe Telegraph and Trust ... as oe 10 53 519, 519, 113— 111 |11j— 112 114 | 114 
180,042 Do. do. 6% Pref. vas ces iux 10 | 6 P 144— 151 144 - 151 15 1413 
150,000 P Halter and Barmzdz Gable, dj ie * Debs. 10 |124 15 [4 30 — 32 30 — 32 311 
an Ist ort. 
78,0001 within os. 1 to 1,200, ses] 100 eee eee ese 100 —103 100 103 eee 
17,000 do-E Telegraph  ... s is eee ..| 25 10 Y 10 95 10 % | 40 — 44 40 — 44 49 41} 
100,0007| London Platino-Brasilian ires ig Dele 95 Debs. ... coe | 100 | o ave .. [102 —105 102 —105 zs i 
72,680 | Montevideo Telephone, prr Nos. 1 to 72,680 .. 1 21 925 ixd| 4— " 
86,492 Do. 5% Pref., Nos. 1 to 86,492 114 5 TT — 12d #— 1 
690,000 National Telephone, 1 to 590, 000 eas eee oes eee 5 6 5 5 & 34 — 4 38 — 38 4 318 
15,000 Do. 6 Cum. let Pref. eee oes eet 10 6 6 6 12 — 14 12 — 14 von 
15,000 Do. : Cum. 2nd Pref. ... " 10 | 6 6 6 12 — 14 12 — 14 iss 
250,000 Do. posti 9rd Pref., 1 to 250,000 6 | 5 5 5 42— 5 42— 5 43 42 
2,000,000 Do. T 2 eee Stock 34 9i 33 95 — 98 95 — 98 eee 
500,000! Do. Dab. Stock Red. 100 vee we | 4% | 99 —192 100 — 103 | 101 
171,504 | Oriental Telephone and ore Nos. 1 to 171,504, fully paid 1155 5 6 95 — 1 — IN 
100, 000? Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... | 100 | ... iv .. 100 —103 1100 —103 1004 
11,889 | Reuter. eec - ` es 8 5 5 5 V 1| 7— 8 7 — 8 YES 
8,303 Bubmarine Cables Trast -— - oe oo. | O ds UR .. |125 —130 125 —130 1255 | 125 
$8,000 | United River Plate Telephone nee 56 77S 5 — 52 5 — 53 M 5 
40,006 Do. do. 6 % Cum. pref. Nos. 1—40, 000 5 een 2 Tr 44— bi 4$— 54 oe 
179,9477 Do. do. 5 y 4 Debs. ses ul eee Stock 000 ooo eee 104 —107 104 —107 ee 
155,600 | West African Telegraph, 5 % Debs. 100 | ... s S | 99 —102 99 —102 T 
80,008 | West Coast of America, Nos. 1—90, 000 and 53 001—653, 008 2 |. ... "I 1— 1 i-— an 
150,000; Do. do. 4% d ae ELO Tel. 100 s iix .. |100 —103 100 —103 si 
75,0002 Do "Debe. 2nd series, 1906 °  ... | 100 | ... iss woe |104 —107 104 —107 
348,7771 Do. do. Deb. Btock Red, eee eee 100 200 Gore eee 103 —106 103 —106 oe 
88,321 West India and Puis ph eos ees eee eee 10 2 26 1 eee 2— 8 8— § soe . 
94,563 Do. do. do. 6 95 Cum. let Pref. ... 10 con ae ‘as 5 — 6xd| 5 — 6xd| .. see 
4,669 Do. do. do. 6 V Oum. 2nd Pref. ... 10 ves yes * 31— 4} 31— 4 iss 
80,0002 Do. do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 | ... TT „% 101 —104 101 —104 103 ` 


ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... Ld ix d Ws 8 § 8 8 z 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... ots .. | 97 — 102 | 97 —102 g 
19,661 | Brompton & 55 Elec. Lt. Bap. Da , 101 to 19,761 5 6 86 1 6 „ 84— 84 8t— 63 8.5 


20,000 do. m 5. 4 $e $us 8i— 8i 81— 8i i is 
50,000 | Oharing Ores and Strand Vie Bupply  .. oe §6|}8%';9%'9%} 8§— 94 71— 83 83 7% 
50,000 Do. do. do. 44% Oum. Pret. 8 ou ins T b)— bg 52— 52 598 
pres : - d ai do. i do. "eM 404% Deb. 5 m arr 05 —107  |105 —107 | 1034 | .. 
000 sea Blectrici i ss 6 53 54— 5} 52— 6} 6 5 

150,0001 Do. dd "ME do. J Deb. Stock Red.. (Stock! ... vee | vee (109 —112 ois : 
70, ,579 | City of London "lectrio Lighting, Grd 40, 001—110, 579... 10 | 6 4 5 0 & 9 — 10 9 — 10 9§ 

40,000 Do. 6 95 Cum. Pref., 1 to 40,000 . 10 6 6 5 6 114— 123 12 — 13 121 123 
400,000; Do. 5 % Deb. Btock, Scrip. (iss. at £115) ‘all paid ee. Mud m . |122 —127 122 —127 
200,000 Do. 4495 2nd Deb. Stock, Prov. Certs., all paid | 100 | ... ^ . |102 —105 1102 —105 

40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nd 4 47% 84— 94 84— 94 8i o. 
20,000 Do. do. do. 6 Y Pref., 40 (001 60,000 10695 6 P 6 7 12 — 13 | 12 — 13 12 112 
400,000 Do. 4% % Deb. Stock, Prov. Certs (all paid) Re.... we | e. 105 —108 105 —108 105 
35,500 Edmundson's Elec. Corp., Ord. Shares ax s 5 6 6 „ 7 7 | 51— 6 53— 6 pia 
20,000 pe x 6 Y Cum. Pref. pa TU MET Ps TA 6 5ġ— 6 516 
120,0007 4$ % 1st Mort. Deb. Stock. ... | 100 | m .. (105 —108 105 —108 107 | 
21,000 anra and Knightsbridge Electric, Ord.  ... 5j ... i . | 11 — 12 11 — 12 — 

90,000 Do. do. 4 J Deb. Stock |Stock| .. | |. | .. 101 —104 101 —104 3n 
110,000 | London Hlectric Burpl Corporation, Limited, Or. diss ose *. | li- 1 11— 12 i 

49,840 Do. do. do. 6% Prf | 5/695, .. | .. | 34— 44 | 34— 4} 31 
250,0007 Yes do. 495 1st Mt. Db. Stock Rd. Stock 96 —100 96 —100 Adr 
98,769 Metropolitan Electric Supply, 101 to 62,500 — 10 5 * 5 * 6 * 134— 144 | 134— 144 14% 14) 
220,0002 4l Mortgage Debenture Stock 113 —116 113 —116 112 
250,0007 Do. 34% Mort. Deb. Stock Red. stock a e | 96 — 99 96 — 99 98 v7 
8,652 | Notting Hill Electric Lighting e 106 7 7% | 15 — 16 15 — 16 lób| .. 
40,000 | St. James’s and Pall Mall Electric Light, Ord. T és 5 144 14495 141 154— 164 | 15§— 164 log | 152 
20,000 Do. do. 7 95 Pref, 20,081 to 40,080 | 5 7 7 7 8 — 9 8 — 9 8g) 8: 
150,0007 Do. do. Deb. Stock Red.. 100 | ... | .. | .. | 97 —100 | 98 —101 i 
12,000 | Smithfield Market Elect. Supply, Or. i 5|. | oe | oe 2 — B | 3— 2 M 
50,0007 Do. do. 4% Deb. Qc Aes 100 "s | 80 = E 80 — 90 m 
65,000 | South London Electricity Supply, Ord. ...  .. ave N 
109,518 | Westminster Electric Bupply, Ord. T . . | & 6 12 % 13 % 101 T ii | 113— 123 12} | 113 
* Subject to Founders Shares, t Quotations on Liverpool Stock Exchange. 
t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for er consisting of dis latioe par of. sae gear e tied R 


— 
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SHARE LIST OF ELECTRIOAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present 

3 NAME, 
20,000 | British oie aes 7 Cum. Pref. .. es 
0001 Do. Ist in Mort Deb. Bock Red. sie 
62, ,074 | British Electric Treten T 
90,000 Do. do. 6 % Cum. Pref. "ee 
600,0002 Do. do. 5 Y Perpetual Debenture Stock ... 
70,000 | British Insulated Wire Ord. ... 85 is ses 
70, 000 Do. do. 6 Cum. Pref. eee eee eee 
50,000 ‘TBrowett, Sirm & Co. (1899), Ord. it sie eis 
50,000 IT 6 95 Cum. Pref. ... v 
105, 731 Brush Elecl. F „ Ord., 1 to 105,731 pis a 
,000 Do. Non-cum. 6 d Pret a T 
125,0003 Do. do, 4} Y Perp. Deb. Btock 85 vis 
125,0007 Do. do. 4i . 2nd Deb. Stock Hs 
90, 000 | Callender's Cable Construction Nos. 1—30,000 ... 
40,000 Do. do. 5 95 Cum. Pref. ie 
90,0007 Do. do. 4% % 1st Mort. Deb. Stock Red 
1,969,800 | Central London Railway, Stock E pi 890 
440, 100 Do. do. 4 25 Pref. Stock .. eee LIII 
440,100 Do. do. do. aoe TT 
855,000 Ed and South London Railwe Mes 
47,500 do. . Ord. shares Nos, 22 „501 to 70, 000 .. ves 


54,000 Crompton & Oo, Nos. 1 to 64,000 ses 
5 95 1st Mort. Reg. Debs., 1 to 900 of ` 


100,0007 £100, and 901 to 11,000 of £50 red 
99,261 Edison & Swan Utd. El. Lgt., * A” shares, £9 pd. 1 to 99,261 
17,199 Do. do. do. "A"Bhares,01—017,139 ... 


$44,0237 Do. do. do. 4% Deb. Stock Red 
100,060 Do. do. 5% 2nd Deb. Stock Prov. Certa, all pd. 
112,100 Electric Construction, 1 to 112,100 .. oes 
31,890 Do. do. j Cum. Pref., 1 to 31 ,390... ase 
182, 500 Do. do. Perp. 1st Mort, Deb. Btock PA 
18, 000 | General Elec. Co. aso) : % Cum.Pref. ... vis sé 
150, 000 Do. 4 Mort. Deb. eee ees ees 
$5,000 Henley's (W. oa Telegraph i Ord. ... TR wee 
35,000 Do. 44 


do, eas TII 


60,0002; Do. do. 4$ Mort. Deb. Stock... 
50,000 India-Rubber, — and Telodra h Works ies 
300, 0002 Do. do. do. 4% 1st Mort. Deb ... avs 
97, 500 Liverpool Overhead Railway, Ord. ... Ss - ses 
10,000 f Do. do. Pref., £10 paid us 
y 500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7, . ae 
$Rosling, Appleby & Fynn 6 % Cum. Pref. .. T see 
97,950 | Telegraph ction and Maintenance . - 
150,0007 Do. 4 95 Deb. Bds. aig 1 to 1,500 Red.1909 .. 
25,000 | Telegraph Manus Nos. 1 to 25,000 A 

5 95 Om. Prf. Nos. 1 to 20,000... 


540,000; Waterloo and as Railway, Ord. Btock sis 


Consolidated T one Construction and Maintenance 2/.—4/- 
Mesiooa] Electric Free Wiring, 17/6 paid, 2. 
* From Birmingham Sbare List, 1 From Manchester Share List. 


Stock Closing 
Dividends for tation 
Share.“ the last three years. vo. Ath. 
i 1898. | 1899. 
10 TIT TI 44 — 54 
Stock 87 — 91 


10 6 8 9 14 — 144 
10 * 8 % k: 114— 123 
tock .. 122 —125 
5 15 * 20 [4 15%| 8— 9 
5 51— 52 


21 x i— 1 E: 

elis | L3 i— l| H- ipd) 1G) .. 
4 T 59$! 18— 18 s 
6 6 6%| 1g— 2% 


Stock 
at 15 % 16 % 15 % aj 15 


Stock ose coe eee iut uis 
Stock; ... ves eo 107 —110 
Stock eee eot us 105 —108 
Stock| ... "T . |107 —110 
Stock 217 17%) 12%| 63 — 65 


B done 
Quotation week ended 
Dec. 11th. Dec. 11th, 1901, 

Highest | Lowest. 
44— 54 TT) 


87 — 91 


14 — 144 | 148] 14 


10| . es 6 — 6i 6 — 6] 6$ 61 
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ACCUMULATORS AND ELECTRIC TRACTION 
SYSTEMS. 


THERE are probably few subjects connected with electrical 
engineering upon which more divergent views are held than 
the question of the utilisation of accumulators in relation 
to electric traction systems. While the various merits of 
high speed and low speed engines, alternating and direct 
current systems of electricity supply, and other matters of 
cognate interest to the profession generally, have been pretty 
well thrashed out before various learned societies, and in the 
technical press, this question of the employment of accumu- 
lators under the conditions obtaining in electric traction 
systems in this country does not seem, up to the present, to 
have been placed on the firm basis of a standard practice. 
And on reflection this apparent want of unanimity as to the 
employment or otherwise of the class of apparatus in ques- 
tion is the more striking, having regard to the fact that the 
swcet unction that, English engineers have been laying to 
their souls for many years past, anent their apathy in the 
ficld of traction apparatus, was the thought that after the 
Germans and Americans had finished spending the large 
sums of money which they so lavishly poured out on experi- 
ments, and had definitely arrived at the survival of the 
fittest, then—/hen would be the time to take advantage of 
the wheat which had been laboriously separated from the 
chaff, and to follow along lines which bitter experience had 
dictated to be the best. This being so, it is curious that the 
employment of accumulators on traction systems is so largely 
followed in America and on the Continent, and is only 
beginning to make headway in this country. 

Storage batteries in connection with electric traction 
systems may be divided broadly into two classes :— 

1. Where the battery is situated close to the power station, 
in which case its function would be purely and simply that 
of a “load leveller,” and it would flatten out the curves of 
the output of the station by smoothing off the peaks and 
levelling up the hollows. | 

2. Where the battery is situated some distance away from 
the power station, either at some distributing centre or at 
the end of a feeder. In this case—while the battery 
would level up the load on its own section by discharging 
when any sudden demand for current was made, and be con- 
veniently charged when the load went off and the volts rose— 
its chief and most important function would be as a potential 
regulator, thus effecting the saving of a considerable 
amount of capital outlay in copper, which would have been 
necessary for feeders if the battery sub-station had not been 
adopted, whereas by its means the heavy demands for cur- 
rent can, 80 to speak, be dealt with locally, being furnished 
by the battery instead of it being necessary to convey the 
current, in some cases it may be several miles, through a 
cable that must be of sufficient size to carry it without any 
undue drop in voltage. Where extensions of the system are 
decided on, battery sub-stations have in many cases proved the 
most economical way of meeting the new conditions. Take, 
as an example, the case of a spur line which it is proposed 
to extend in a direction away from the power house, or on 
which, owing to the growth of traffic, it is necessary to 
increase the number of cars; this may mean the sinking of 
more capital in copper, or, if the extension is for any con- 
siderable distance, a new power house. A battery sub- 
station would in most cases be less in first cost than fresh 
fecders, and certainly cheaper than a new power house, and 
in the case of a tramway operating without’ batteries, would 
probably enable the existing plant to deal with the increased 
Joad with little further outlay than the cost of the sub- 
station. 

It may be urged that a properly designed traction gene- 
rator should be capable of standing heavy momentary over- 
loads without detriment, which is, no doubt, true, but it is 
incontrovertible that steam (and therefore coal) is econo- 
mised by operating at constant full load without violent 
fluctuation. In small traction stations for systems running 
from 10 to 25 cars, more particularly where the routes are 
at all hilly, the load may vary between 500 and 600 per 
cent., necessitating the running of sets which must be 
capable of taking these violent peaks without injury, and are 
consequently loaded most uneconomically during the period 


that elapses between them, whereas by the employment of a 

attery in parallel the variations can be enormously reduced. 
This means not only that the plant can be run throughout 
the day under the most economical conditions, but also 
that owing to the violent fluctuations of the load being 
removed from the generators and taken up by the battery, a 
smaller unit can be employed, resulting in a considerable 
saving of capital outlay. 5 

As regards the use of battery sub-stations for keeping up 
the voltage of the line, it may be suggested that a booster 
would fulfil the same purpose, be cheaper in first cost and 
maintenance, occupy less space and require less attention, 
and, further, that feeder copper is a better investment than 
lead. Let us examine this contention in detail. The fact 
is sometimes lost sight of that a battery sub-station takes 
care of the local demands, that is to say, takes off the peak 
of the load in its neighbourhood, and the copper to the sub- 
station need, therefore, be calculated for only an average load 
and not a maximum, effecting a saving in first cost of copper, 
reducing copper losses, and enabling extensions to be carried 
from the sub-station only instead of, perhaps, the power 
station itself. The use of a booster for keeping up the vol- 
tage does not in any way reduce the fluctuations on the 
generating plant, but would accentuate them, because the 
drop in volts on the line would tend to reduce the rush of 
current due to the starting of the cars, whilst a booster, by 
keeping up the volts, would cause bigger rushes of current 
than if it were not employed. 

Again, a breakdown of the generating plant would not 
entail an entire stoppage of the system if there were battery 
sub-stations, which unfortunate event would not be mitigated 
in any way by any number of boosters. Electric traction 
systems have in most instances competitors of various sorts 
for the privilege of carrying the travelling public, and can- 
not afford now, and will probably be still less able to do 50 
in the future when their competition is recognised and steps 
have been taken to meet it, to allow public confidence in 
them to be shaken by anything approaching frequent break- 
downs. Reliability is of the utmost importance, and the 
steps taken by American engineers to ensure that first, fore- 
most, and beyond everything, the service for which they are 
responsible shall be as free from breakdown as human fore- 
thought can possibly make it, would, we think, be a revelation 
to many engineers on this side. 

Not only is the boiler, engine and generating plant in the 
best practice in duplicate, but batteries of such a size are 
employed as to render a stoppage of the system a matter of 
extreme improbability. We have no wish to harp unduly 
on the American string, but the fact remains that there is 
hardly a traction plant of importance in the States that is 
not employing batteries. If it pays Jonathan, it ought to 
pay John. 

For lighting the car sheds at night while the cars are 
being cleaned, moving the cars about the depot, bringing 
home the late cars, and running the early morning cars, a 
battery serves a useful purpose, enabling the steam sets to 
be entirely shut down, and affording an opportunity for 
inspection and repairs, which would not otherwise be 
obtained. In small traction stations & battery of suitable 
size for this class of work would be a useful adjunct in the 
event of a breakdown of machinery, as it could give heavy 
discharges for short periods till repairs were effected, or 
another set got under way. "LM 

With three-phase transmission and rotary converters in 
sub-stations, the use of batteries enables the efficiency of the 
plant to be raised to a considerable extent. The rotary can 
be run at a uniform load, and need not therefore be capable 
of dealing with the maximum load, which would be taken 
by the battery. The starting of the rotary is also a 
simple matter under these conditions, the direct current 
end being supplied with current from the battery, and 
thus obviating any complicated devices or unnecessary 
auxiliaries, 

In England, up to the present, the greatest activity in 
electric tramway development has, not unnaturally, taken 
place in the larger towns, and plant has, in many cases, been 
installed, which is capable of dealing with the very con- 
siderable extensions which are probable in the near future, 
that is to say, the size of the generating units is large for 
the present output of the station, and the sub-stations, where 
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such are employed, contain plant capable of dealing with a 
much greater output than is at present called for. Take, 
for instance, Glasgow, where the whole of the tramway 
system of the city is driven during a large portion of the 
day by one generating set, although four sets are installed. 
In such a station there is a large margin of both engines 
and generators to cope with the fluctuations of the load, and 
it would seem probable that when it is necessary to run two 
sets during periods of extra heavy traffic, they must be 
uneconomically loaded. But in a tramway system as laid 
out in Glasgow, with rotaries in sub-stations, the advan- 
tageous use of batteries in connection therewith will, as the 
system extends, become apparent. They would reduce the 
amount of machinery runuing at the station, by taking the 
peaks, and would àlso euable the sub-stations to deal with & 
larger number of cars, and run at a steadier load, while they 
would allow of extensions to the outlying suburbs without 
any further outlay on copper between the sub-stations and 
the power house. In other words, the use of battery sub- 
stations would permit of the use of smaller units in the 
power house, or, with a given size of unit, would enable more 
cars to be run. 
The practice of connecting a battery of such a. number of 
cells as will give the average voltage of the power circuit 
at the point where the battery is located, in parallel with 
the load, seems to be rapidly disappearing in favour of a 
smaller number of cells discharging through a booster. "l'he 
demands for current from the battery are, of course, 
extremely fluctuating in character, and at times are very heavy 
if the routes are hilly, the cars get bunched, or for other 
reasons. Consequently, just at the very time when 
the assistance of the battery output is most needed, its voltage 
drops, owing to the heavy calls upon it, and the object of its 
existence is to some extent nullified. This drop in volts 
could, of course, be remedied by putting down a battery of such 
a size as would give the output called for without discharging 
at a rate which would bring about a heavy drop in its voltage, 
but, in any case, a battery by itself across the mains is not 
so “lively” as a battery discharging through a booster. This 
enables a smaller size of battery to be installed, effecting a saving 
in capital outlay and—an important point in some cases— 
requiring less floor space. The fluctuations in load are taken 
up by the booster for charging the battery, thus reducing the 
time required for this operation at the end of the day. More- 
over, the watt-hour efficiency of the battery is very considerably 
improved (by an extent which will more than compensate for 
the power required to run the booster), being as high as 85 
to 90 per cent. wben working under these conditions. This 
somewhat abnormal efficiency is due to the fact that, when 
working through a reversible booster on a traction load, the 
discharge is followed so rapidly by a charge that the 
increased voltage due to gassing is taken full advantage of, 
and the average E. M.F. per cell is more than 2 volts, even on 
a heavy discharge. 
By this means the battery at the end of the day's run is 


practically fully charged and ready for the night load, and, 


the heavy discharges taken from it have nothing like the 
exhausting effect which they would have if the old 
method of running the battery down were employed. The 
effect of the battery discharging through the booster has 
practically the same result as though the battery had no 
internal resistance. That is to say, the combination gives 
practically the same voltage at any discharge rate. 

Another important innovation in this connection is the 
absence of any regulating cells. Several ingenious devices 
have been patented in the past to automatically cut regu- 
lators in and out as occasion demanded, but it cannot be said 
that in the traction field they have been a success, and by 
removing this weakness a distinct progress has been made. 
The regulators in a battery were always a weak point, 
due principally to the fact that the amount of work they 
were called upon to do differed from that performed by the 
rest of the battery: to treat the battery as a whole, and 
to maintain a constant voltage by an automatic booster, 
removes one difficulty at any rate. 

In these days when the question of cost is so keenly dis- 
cussed, and with numerous examples of what has been done 
in this direction constantly appearing in the Press, it seems 
somewhat strange that fuller advantage has not been taken 
of the economies which a battery offers in this connection. 


It may be that as this branch of electrical engineering 
emerges more fully upon that phase of activity of which it 
at present gives such bountiful promise, the extension of 
tramways in all directions will create conditions which can 
only be met satisfactorily—as they have been in other 
countries—by the extensive employment of batteries. 


ELECTRIC TRAMWAYS ON THE CONDUIT 
SYSTEM. 


BOURNEMOUTH AND TLLonxpoy, 


THE slot conduit form of construction is now coming into 
great prominence for the construction of tramways in some 
parts of this country. 
of construction has been recognised, and has been working 
admirably in the States and in various Continental cities ; but, 
apart from the pioneer installation that was at Blackpool, it 
is only within the last few months that any particular atten- 
tion has been given to this system in England. From the 
reports which have been published in the ELECTRICAL 
Review during the past month or two, our readers will have 
learned that Messrs. J. G. White & Co., Limited, of 224, 
College Hill, Cannon Street, E. C., have had placed in their 
hands two important contracts for conduit track construction, 
viz., one from the Bournemouth Corporation, for about 3 
miles of conduit, and one from the London County Council 
for about 16 milesof conduit. Although the conduit system 
is to be installed by both these authorities, each installation 
will be of particular interest, on account of the difference ih 
the details. 

In the case of Bournemouth, first of all, the side-slot 
construction will probably be used, that is, the slot, 
instead of occurring in the middle of the track, will be co- 
incident with one of the wheel-rail grooves. At the slot 
points the slot will be deflected to the central position. The 
width of slot will be 1 in. and 1} in., the latter occurring 
on the curves. | 

At, Bournemouth, also, for the first time in this country, 
will be instituted à combination of the conduit and overhead 
trolley construction. It is proposed to instal about 14 miles 
of overhead structure at the extremities of the conduit 
tracks, the permanent way for this work being also entrusted 
to Messrs. J. G. White & Co., Limited. A special point of 
interest here will be the mechanism by which the plough is 
raised from or lowered into the conduit, The apparatus 
will closely resemble that used in Paris and other French 
cities. | : 

In the case of the London County Council contract, there 
will be no overhead construction, and the whole 16 miles 
(which, by the way, is the first portion of the large system 
of electric tramways eventually to be installed) will be of 
the centre-slot type. In this case the width of the slot will 
be 1 in. | 

We have no doubt that other cities in the provinces which 
do not favour trolley construction for central or congested 
thoroughfares, will be influenced to a considerable extent by 
the examples which have been set by London and Bourne- 
mouth. 


— — — — — — — 


SHALLOW UNDERGROUND TRAMWAYS. 


— — — 


TAE joint report by the tramways manager and the electrical engi- 
neer of the London County Council on the construction and working 
of the Boston, U. S. A., subway, and the Rapid Transit subway, now 
under construction in New York, together with an addendum by Mr. 
J. Allen Baker, vice-chairman of the Highways Committee, has been 
published, and we purpose here giving a summary of that very 
important document; the subject matter is dealt with critically on 
another page. 
The gentlemen who were deputed by the Council to visit various 
cities iu the United States and [Canada, to inquire into the latest 
developments of electrical traction generally, confine themselves 
entirely to the constructiou and working of the subways in the 
above-mentioned cities, leaving the result of their investigations 
with regard to electrical traction to be submitted to the Committee 
in a separate report. o, 
Before describing the, subway in Boston, a brief history is given 
of the events leading up to its construction. In about the year 


For some time past this method . 
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1891, the traffic in the streets of Boston had become so congested 
that it became imperative that some action should be taken, if 
possible, to afford relief. 

When it is remembered that in American cities, cabs, omnibuses, 
and other vehicles for the conveyance of passengers, except street 
cars, are practically unknown, it is not to be wondered at that this 
condition of things became unbearable. An Act was therefore 
passed by the Massachusetts Legislature, establishing a Commission 
for the purpose of “ providing and regulating transportation in and 
around the city of Boston." 

The conclusions the Commissioners arrived at were, amongst 
others, as follows :— 

1. That a new and thorough re-adjustment of street lines should 
be made, so as to furnish new and adequate means of transportation 
for foot passengers, teams, and surface cars, through the busy section 
of the city. 

2. That the street railways should be re-organised by taking 
advantage of the proposed new streets, and by the building of a 
tunnel under a portion of Boston Common and Tremont Street, 
through which the cars to the southern and western portions of the 
city should be run. 

3. The erection of two complete lines of elevated railways. 

In Boston the London County Council representatives found that 
the tunnel, or subway, under a portion of the Common,“ as well 
as Tremont Street, had been constructed, and tbat the elevated 
railway lines were erected and in operation. The only recom- 
mendation "not actually carried out, so far as they were able to 
ascertain, was that with regard to the new streets. 

The responsibility of building the subway was vested in a Com- 
mission appointed by the Governor of Massacbusetts in 1894. In 
the Act passed by the Legislature authorising its construction, the 
length of the subway was to be some five miles of single track, part 
being for four tracks and part for two tracks. 

After a considerable amount of preliminary inquiry, the con- 
struction of the subway was commenced on March 2Rth, 1895, at the 
Public Gardens, where an incline about 100 yds. long carries the 
surface lines into the tunnel, and on September 1st, 1897, the first 
section to Park Street, about 1,300 yds. in length, was opened for 

ublic service. The whole subway, as it now exists, was completed 
in three years and 44 months, the official date of completion being 
given as August 15th, 1898. 

The Act required “that all streets and places under or near which 
a subway is constructed, shall be open for tratfic between 8 a.m. and 
6 p.m.," and this requirement, it is said, has been strictly complied 
with. 

The subway is entered from Boylston Street by means of the 
incline in the Public Gardens before mentioned, and passing under 
the edge of Boston Common to Tremont Street, is joined by a branch 
subway, coming from Pleasant Street, where another incline leads to 
the surface. From the junction, the subway continues under the 
Tremont Street side of the Common to Park Street, which is the 
centre of the system, and where there is a loop terminus. From 
Park Street, the subway is carried directly under Tremont Street to 
Scollay Square, and by means of bifurcation under Hanover Street 
on the one hand, and Cornhill on the othcr, toa junction under 
Washington Street. The subway continues under Washington 
Street to Haymarket Square, and immediately afterwards rises, by 
an incline, to Causeway Street, where it connects with both the 
surface and elevated lines. 

The methods adopted for building the subway were of threc dis- 
tinct types. In the first, the side walls and the arch are of masonry, 
a single wide arch covering the whole subway. In the second, 


there are two distinct tunnels side by side, each built of masonry. 


In the third, upright steel columns for the side walls, and transverse 
steel girders for the roof are used, with masonry and concrete 


around and between them. The two former methods are practically 


identical with an ordinary railway tunnel. The latter method is 
being adopted almost entirely in the New York subway, which we 
refer to later on. ' 
The open inclines leading to the surface roads bave granite walls, 
and are protected by railings. l ; 
The standard height of the roof is 14 ft. clear above the service 


of the rails, and the roof is generally about 3 ft. below the street 


surface. In some places, however, the subway is considerably 
lower than this. 

One of the most important differences between a shallow subway 
and a deep level tube, from the point of view of the travelling 
public, is well illustrated at Boston. Instead of having to descend 
a very great number of steps or enter a lift in order to reach the 
Cars, passengers use a short, well-lighted stairway, having from 25 
to 30 steps. Persons can thus descend to the platforms or ascend 
to the street in a very few seconds. In the opinion of the London 
experts, this single feature is in itself one of the principal factors 
55 15 great popularity of the subway. There are five stations in 

n. 

The level of the platforms is generally about 1 ft. above the sur- 
face of the rails, and they are as long and wide as circumstances 
would permit, in order to prevent overcrowding. 

Tn all cases the principle of island platforms has been adhered to, 
and separate entrances and exits are used. The sides of the subway 
at and near the stations are lined with white glazed bricks, and the 
tunnel generally is whitewashed throughout. The overhead trolley 
system is used for all the Boston Street cars, while the third rail 
system is used for the cars on the elevated roads. These systems are 
continued through the subway, so that one set of tracks (for the 
surface cars) has the overhead wire, and the other (for the elevated 
cars) has the third rail. All the cars are single-deckers, as is 
common in America. This type of car is practically compulsory for 
shallow subways, both in order to reduce the height of tbe tunnel, 
and also to prevent any danger to passengers on roof seats. 


- 


The Commission, having obtained further powers, is now engaged 
in extending the subway under the Boston Harbour, to connect the 
surface lines in the district of East Boston with the main system. 
This will add a further three miles, making the whole subway about 
eight miles of single track. 

The subway was built at the expense of the city, and the Boston 

Railway Company, which owns both the surface and the elevated 
lines, pays a rent to the city for the use of the subway of five cents 
(24d.) for each single journey per car passing through, with a mini- 
mum payment amounting to 4% per cent. on the cost of construction. 
By a contract made in 1896 the city leased to the company the ex- 
clusive right to use the subway fora term of 20 years. The railway 
company laid the tracks in the subway, and bears the cost of all 
repairs other than those made necessary by the Act of God, mob 
riots, falling or settling of buildings, &c., which are paid for by the 
city. - 
At the time of the visit of Mr. Rider and his colleague the works 
were quite completed, and they found that not only were the sur- 
face cars running through, but trains from the elevated railway as 
well. There was no sense of stuffiness, and although the day was 
hot, the temperature inside the subway was pleasantly cool. Atthe 
same time, the difference in the temperature was not so great as to 
be likely to cause chill or discomfort by the sudden change. 

The subway was well lighted by incandescent lamps, besides 
which a considerable amount of natural light was obtained. This 
was especially noticeable at the stations. The Englishmen were 
also impressed by the comparative quietness of the subway, both as 
regards the traffic inside, and the noise which might have been 
expected from vehicles passing overhead. When in the streets, 
also, no noise whatever was apparent from the subway, although cars 
were continually passing close under one’s feet. 

There is an enormous amount of traffic through the Boston sub- 
way. It is stated that the passenger traffic at the Park Street 
station ranks amongst the largest in the world. 

The number of cars running in each direction is about 250 per 
hour, or about 4,000 in each direction per day of 16 hours. On the 
Central London Railway there are only 350 trains per day in each 
direction. These, of course, are trains consisting of about five 
carriages, but even allowing for this, the traffic in the Boston subway 
is considerably greater than in the '' twopenny tube.” 

The London gentlemen agree that & frequent service of single 
gars is much preferable to a train at longer intervals. The pas- 
sengers are taken away almost as soon as they reach the station 
platforms, and are delivered to the street at a steady rate, instead 
of being discharged in crowds every few minutes. 

In New York they found a system of subways in actual con- 
struction. 

A Rapid Transit Commission was appointed by the State as far 
back as 1875, and the outcome of its labours was the present ele- 
vated railroad system. Another Commission was appointed in 1894, 
with powers to fix a route for a railway, prepare the necessary plans 
and specifications, and call for contractors to build and operate for 
a period of 50 years, After much careful consideration, and weigh- 
ing of the advantages and disadvantages of deep tunnels and 
shallow subways, the latter was decided upon by the Commission, 
and as being most likely to afford the best facilities for rapid 
transit to the citizens of New York. The result is the subway now 
under consideration. 

The city is to pay the contractor the amount of his bid for con- 
struction, while he, in turn, is to pay, as rental, the interest on the 
bonds issued by the city to provide the required funds, and, in 
addition, 1 per cent. as sinking fund. The contractor provides 
equipment, power houses, and generating machinery, which the city 
is to purchase at the conclusion of the lease at a valuation to be 
determined then by arbitration. 

Under this arrangement the city obtains the benefit of immediate 
construction of a rapid transit railway, and without burden on the 
ratepayers, because the contractor is to pay the interest on the 
investment. It is stated that at the end of about 45 years the 
sinking fund will bave redeemed the principal, after which the 
whole rental will be net profit. On the conclusion of the lease it 
is expected that the City will be able to make a new one on much 
better terms. 

The general scheme of the subways is as follows :— 

Starting with a loop round the General Post Office, a four-track 
road is taken direct north to the Grand Central station in 42nd 
Street. It then turns west along 42nd Street to Broadway, and 
proceeds under Broadway to 104th Street, a distance of seven 
miles. Here the four tracks divide, a double track continuing 
along Broadway to Kingsbridge, and another double track easterly 
under the Harlem river to the Bronx district. Each of these 
branches is seven miles long, making a total length for the whole 
system of 21 miles, seven miles being four-track and 14 miles 
double track. The northerly ends of the double track lines will be 
elevated structures for a combined distance of about five miles, 
while all the remainder will be underground. 

The design of the structure of the subway is somewhat a 
follows :— | 

Instead of tbe arched roof and the massive masonry sidewalls of 
an ordinary underground railway; the plans of the Rapid Transit 
Commission call for a structure rectangular in shape, and built in 
an open trench. On à concrete bottom will be erected, at intervals 
of 5 ft., running across the line of street, frames of steel beams, 
securely rivetted together. Between these frames, or ribs, will be 
built a concrete wall and a concrete wof of sufficient thickness to 
enclase the steel structures entirely. In addition to the side walls 
thus formed, the roof will be supported by rows of light steel 
columns between the tracks. 

In order to make the subway entirely waterproof, layers of 
roofing felt and asphalte will be used to keep out water wherever 
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the subway is carried below the ground water level. It is intended 
to keep the subway as close to the surface of the street as the 
roof will permit. The portions of the stations which lie beneath 
the footpaths will be roofed with glass, so that as much sunlight as 
possible will be obtained, and the stations being lined with 
decorated tiles, and the subway having a flat roof, the whole 
structure will suggest to the public what it really is, viz., a covered 
way. 

As before mentioned, part of the subway will have four tracks. 
The two centre tracks will be used for an express service, with 
stations 14 miles apart, and it is expected that a speed of about 
30 miles an hour will be obtained. On the outer tracks the stations 
will be at much more frequent intervals, averaging four tothe mile, 
and the trains will run at a speed of about 14 miles per hour. 

This will necessitate two types of stations, one with platforms on 
the outside of the outer tracks, at which the local trains only will 
stop, the express trains running through the centre tracks, and the 
other with outer platforms for the Jocal trains only, and island 
platforms for either express or local trains. At these latter stations 
the subway is depressed sufficiently to allow of a bridge under the 
roadway over the four tracks, with stairways leading to the various 

platforms. ‘ 

The arrangements which have been made to eliminate crossings 
and switching at the termini are quite a feature of the whole 
design. By means of loops, and, in places, lowering the express 
tracks beneath the local tracks, the trains will be operated con- 
tinuously without any cross-switching or shunting whatever. 

In many of the streets the subway has to be cut through the 
solid rock, while in others soft sand only is found. In Park Row 
the whole roadway is being undermined without any disturbance to 
the traffic, and when it is stated that there are four tracks of 
conduit electric cars on the surface, and that the subsoil is entirely 
sand, some idea of tbe difficulties of the work and the skill of the 
engineer may be obtained. 

The contract price for the construction of the New York Subway 
was $35,000,000 (£7,000,000). Its entire length is 21 miles, which 
makes the cost about $1,666,000 (£333,000) per mile. These figures 
do not include the cost of rolling stock or power houses. The work 
of construction was begun on September Ist, 1900, and it is ex- 
pected that it will be completed in the early part of 1904. 

From the foregoing, it will be seen that the subway in Boston 
answers the purpose solely of relieving the street traffic in a con- 
gested area, by taking the surface cars underground where traffic is 
great, the cars coming to the surface again where the traffic 
is less dense. The subway in New York is to be entirely self- 
contained, quite apart from the surface cars, in the same way as the 
Central London Railway, with the important difference that it pro- 
vides for express as well as local traffic. 

It appears to the County Council Commissioners that the problem 
in London will never be satisfactorily solved until the tramways 
north and south of the River Thames are linked together. London 

has suffered much from want of intercommunication, on account of 
its tramway system being completely divided by the river. 

It appears to them, also, that by the construction of shallow under- 
ground subways in London, two important objects would be gained, 
viz. :— 

(1.) A method of linking up existing tramways by taking surface 
cars underground through congested, aud, what might be termed, 
prohibited areas. 

(2.) A provision for pipes, cables, wires, &c., which would obviate 
the continual breaking up of the streets. 

With regard to (1) the Council, after much anxious thought and 
attention, is about to commence the reconstruction for electric trac- 
tion of the whole of the existing lines in South London, and the 
Highways Committee is considering the possibility of the electrifi- 
cation of the northern lines. When this work is carried out, enor- 
mous advantage will accrue to London. Still, the difficulty will 
remain of the want of intercommunication between north and south. 
They think the solution of this question would be largely assisted 
by the construction of subways in congested districts, and through 
prohibited areas, as has been successfully done in Boston. 

With regard to (2), many proposals have, from time to time, been 
made with a view of obviating the nuisance. In some cases, where 
the Council has constructed new streets, subways for the purpose 
of accommodating pipes, &c., have already been made. This, how- 
ever, only touches the fringe of the problem, and any suggestion 
to make subways under existing principal thoroughfares solely for 
this purpose would, doubtless, be vetoed on account of the cost. 
By constructing subways which could be used for passenger transit 
purposes, as well as for taking pipes, &c., a considerable revenue 
would be earned, sufficient, in the opinion of Messrs. Rider and 
Alfred Baker, to warrant the heavy outlay. 

Apart from these purposes, they believe that shallow subways, 
such as they saw both in Boston and in New York, are, in many 
respects, preferable to deep level railways. The absence of elevators, 
and the ready access from the street to the stations, and vice versá, 
by means of short stairways, render them particularly useful to 
those who wish only to ride short distances. 

The ideal form of transit, in their opinion, is the one proposed in 
New York, viz., a subway, easy of access from the street, catering 
for express and local traffic. 

However, if it be not possible to reach the ideal, they believe that 
the condition of things can be vastly improved by a system of sub- 
ways, which would have regard to the needs of London as a whole, 
rather than by tle construction of a subway to meet the require- 
ments of any particular district. In their opjnion the true solution 
of the question does not lie in the building of deep level railways, 
or, for that matter, subways, as separate schemes entirely discon- 
nected from each other, but rather in a complete system, which 
should be carefully conceived, aud carried out from the first with 


a view of intercommunication between all parts of the metropolis. 
Unfortunately, however, the deep level railways, already autho- 
rised as separate schemes, render it extremely difficult, if not im- 
possible, to devise a complete system, such as London needs. 

There is, however, one definite proposal which they venture to 
submit as being quite practicable, and, at the same time, highly 
desirable. It is that a subway should be constructed from the level 
of the Victoria Embankment, at a point close to Waterloo Bridge, 
under Wellington Street, across the Strand, and under the new 
street now being made by the Council from the Strand to Holborn. 
Passing under Holborn to Southampton Row, it would connect by 
an incline to the surface lines in Theobald’s Road. The Council 
has already decided to apply to Parliament for powers to construct 
& surface tramway along the Victoria Embankment, and if the appli- 
cation be successful, a connection between the tramway and the 
subway could be effected at Waterloo Bridge, where the physical 
formation of the ground would enable it to be made without any 
gradient. 

If this proposal were carried into effect, communication wonld 
be obtained from both Westminster and Blackfriars Bridges to the 
greater portion of the northern tramway system. Short connecting 
lines over the two bridges would only then be required to link up 


the southern system. 


Probably the most important factor to be considered in deciding 
upon any system of subways is that of cost. Messrs. Rider and 


-Baker have taken a great deal of trouble to arrive at a satisfactory 


basis on which to estimate, and while the cost of subway construc- 
tion in London is not necessarily the same as in America, still 
they think that the figures obtained in Boston and New York will 
be a valuable guide. Both in Boston and in New York the subways 
are constructed partly for four tracks and partly for two tracks. 
The cost of a four-track subway is, of course, not nearly double the 
cost of a two-track, although the amount of actual excavation may 
be very nearly twice as much. They have assumed that a four- 
track subway will cost about one-third more than a two-track sub- 
way, and on this basis the Boston Subway works out at about 
£425,000 per mile for a two-track subway. In New York the matter 
is rather more complicated, since about five miles of the extreme 
ends of the lines will be an elevated structure, and not a subway, s 
was mentioned earlier in this report. After making due allowance 
for this the cost in New York works out at about £350,000 per 
mile for a two-track subway. 

They think this latter figure may be taken as a rough guide fora 
large proportion of the proposed subway work in London, While 
in London the difficulties with cellars and pipes will doubtless be 
much greater than in New York, yet labour there is much more 
expensive than in this country, and the great quantity of rock 
m had to be removed must have added considerably to the 
cost. 

Taking the New York figures, therefore, as a basis, and assuming 
that the type of construction adopted in London would be similar 
to that in New York, which they should strongly recommend, the 
cost of the scheme they have suggested works out at about £282,000. 
This figure, however, does not inclade any sum for the purchase of 
vaults, cellars, or any other vested interests, or for the addition of 
pipe galleries to the subway, or for the transfer of pipes to them. 


Woolwich, Deptford and Lewisham.—The L. C. C. 
have addressed a communication to the M.B.C. of Woolwich on the 
subject of the widening of thoroughfares connected with the pro- 
posed construction of a tramway from New Cross to Eltham, 
expressing their thanks to the Council for its decision to consent to 
the proposed tramways and to make the necessary contribution of 
one-third of the net cost of the street widenings in Woolwich. The 
L.C.C. have also been in communication with the Deptford aud 
Lewisham Councils, with the result that, whilst those Councils have 
consented to the tramway, they have declined to make any contri- 
bution towards the cost of the street widenings. It has occurred to 
the L.C.C. Committee that probably Lewisham declined to make the 


contribution because the improvements within that borough were 


estimated to cost no less than £144,300, and the L.C.C. Committee 
therefore, after a full review of all the facts, have decided to advise 
the Council to amend the scheme, in order that it may for the 
present extend merely from New Cross Road to High Street, 
Lewisham. This will reduce the cost of the improvements in 
Lewisham to £34,500, instead of £144,300, and it is hoped that 
this amended scheme will be more acceptable, and that the M.B.C. 
will accordingly see its way to make the necessary contribution. 
The L.C.C. Committee regret the necessity of abandoning for the 
present the Woolwich portion of the scheme, especially asthe M.B.C 
80 readily acceded to the County Council's proposals, but trust tha 
the M.B.C. will realise that there was no alternative to the adoptios 
of this course. 


The Air Brake in the United States,—‘ The appalling 
death rate which is to be charged to the account of the various street 
railway systems of the country would be largely reduced if every 
car, particularly the large double truck cars, should be equipped 
with a modern air brake. This device is already in use on thousands 
of cars, and has demonstrated its ability to prevent accidents 1n 
innumerable instances.”—Aunicipal Journal and Engineer, (C. S. A.) 


Clocks for Cars.— The City of St. Louis, Mo., has 
struck out on quite original lines, as they appear to us, for an 


ordinance bas been passed whereby thé street car companies mutt 
place clocks in their cars. 
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No. 1,256. 


OVERHEAD TELEGRAPHS AND THE 


STORM. 


THE disastrous storm of the 12th inst. constitutes this 
winter's contribution, or part of it, to the evidence avail- 
able for considering the efficacy, or otherwise, of present 
practice in overhead telegraph construction. The wide- 
Rpread destruction of telegraph lines by the recent storm, and 
also that of l'ebrnary of last year, emphasises the great need 
for such consideration, and will, no doubt, give rise to the 
usual ery for underground lines. Granting the feasibility of 
such lines for the public telegraphs, it would, however, be a 
very long time before they could be completed ; and in the 
case of private lines such as are used by railway companies, 
and which are quite as important to the public, it is a 
question whether the expense of such re-construction would 
not be altogether prohibitive, 

The public telegraph has so woven itself the 
life of the country as to become an absolute necessity, 
and general breakdown leads to complete disorganisation 
of business, and consequent loss to the community, 
whilst the breakdown of private telegraphs such as those 
used by railway companies for their various purposes in- 
volves delay and no little risk to the travelling public, and 
incalculable loss to the companies by the disorganisation of 
their services. It is only at such times as the present that 
the value of the telegraph as a means of ensuring the safety 
and despatch of railway traffic is fully realised. The 
time has now gone by when such periodical breakdowns 
could be condoned by those who had put up with the 
inconvenience of the old methods of intercommunication. 
The business man of any class now looks for his necessities 
being supplied without fail, and he expects that such 
contracts as are implied by the taking of his money 
on certain understandings for the transmission of intel- 
licence, or the transport of himself or his goods, shall 
be carried out within the lines of the agreements, by which 
Hence the essential point is con- 


into 


he himself is bound. 
tinuity of service under all 
continuity can only be ensured during storms by con- 
struction designed to meet the worst cases previously 
experienced, and, what is perhaps of greater importance, 
Poles, stays, wires, and insulators 


circumstances, and such 


by careful maintenance. 
must be kept in sound condition if breakdown is to 
be avoided. From tle moment a line is erected 
it begins to deteriorate, and the margin of safety to meet 
abnormal stresses decreases. To leave a pole to stand until, 
as the old gibe runs, the earth wire alone keeps it up, and 
the wires, until they announce their condition by breaking 
under normal circumstances, is to invite disaster. 

In a paper read at the Institution of Electrical Engineers 
on April 30th, 1896, Mr. Langdon, under the head of 
e Staying," said :— 

* It is no exaggeration to say that to the perfect manner 
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of staving the telegraph lines of the present day . 
ure we indebted for that greater immunity from heavy 
breakdown we enjoy at the present. 


It is, in cases of snow, 
ling under those conditions which cause it to cling to the 
wires, à question of strength of pole versus strength of wire. 
Ncedless to say, it is preferable that the wires rather than the 
poles. should suffer; and as a rule, such is the s/v/us at 
which well-built telegraph lines of the present day have 
arrived.“ 

The conclusion that it is preferable for the wires to be 
damaged, rather than the poles, is understandable from the 
point of view of those who have to repair them, inasmuch 
us such repairs are more easily effected when the poles 
remain intact; but from the point of view of those who 
have to use the wires, and depend upon them for the 
arrangement of the details of their business, or for expediting 
their work, it matters little whether the poles or the wires 
have been the cause of the failure, so long as the apparatus 
is not available for the purposes for which it is provided. 
Moreover, in anything like a general breakdown, destruction 
of the wires is always accompanied more or less by breakage 
or displacement of the poles. 


The point of view of the user, who cares nothing about 
the engineering details, but who insists upon the lines being 
available whenever required, is the objective to be aimed at 
in the construction of telegraph lines, as in other engineering 
werk. A strong pole line is of little use for ensuring con- 
tinuity of service unless backed by wire of corresponding 
strength. The function of the pole and its accessories is to 
support the wires under all conditions less than the breaking 
stress of the latter. The wires may be broken by the weight 
of snow and ice accumulated on them, assisted by the effects 
of contraction and a heavy gale ; or the poles may be blown 
down, whilst the wires remain intact. In neither case, how- 
ever, it should be noted, is the strength of the pole line 
helpful to the wires, or vive versa, Euch part must stand 
alone the stresses to which it is subject. The mechanical 
streneth cf each part must be such as to withstand the 
stresses peculiar to it, in so far as the maximum stresses can 
be estimated. If the poles successfully withstand such 
stresses and the wires do not, or rire versi, the component 
parts of the line are not properly proportioned at the time, 
and the lesson of the Deacon's one-horse shay requires to be 
re learned. 

It may, of course, be argued with perfect propriety that 
tlie component parts of a line do not deteriorate uniformly. 
It is 


true, also, that the maintenance is a matter in which financial 


This, however, is a question of maintenance, solely. 
considerations are involved. But this again is simply an 
equation in which the factors are the cost of such main- 
tcranee, on the one side, and the losses due to extensive 
breakdown on the other. Such losses are difficult to estimate 
in their entirety, From the owner's point of view they cre 
large in the actual cost of replacement and loss of earnings, 
but the loss to the user and those more indirectly affected is 
probably greater still, to say nothing of the worry and un- 
certainty entailed. 

The stresses to which a line will be subject are easily cal- 
culated if the maximum effects can be estimated, but it is a 
question whether much of the work is not done by rule of 


thumb, The Post Office engineers have, of course, given 


very considerable attention to the subject, and Sir W. H. 
Preece's British Association paper is the classic on overhead 
telegraph construction. It is, however, to be feared that an 
estimated maximum wind pressure of 181 lbs. per sq. ft. of 
exposed surface, and a factor of safety of 4 for new work, 
are both too small. Wind pressures of 30 lbs. per sq. ft. 
and over have been registered in this country, and when 
Wires are covered with ice or frozen snow to diameters from 
15 to 20 times the normal, the accumulated effects of the 
additional weight, increased surface to great wind pressure, 
and the momentum acquired by the swinging wires, are 
sufficient to raise the stresses perilously near the breaking 
point for new iron wire of No. 8 or 74 gauge, to say nothing 
of the smaller iron or copper wires used. 


The factor of safety for the tensile stress on the wires is 
a most important point in view of the fact that hitherto the 
mechanical strength of wire for telegraphic purposes has 
been subordinated to its electrical properties. Given a factor 
of safety of 4 for new iron wire, at erection, how long will 
that factor be maintained ? Iron wires decay rapidly 
(galvanising being a very temporary protection in most 
cases), and the decay is not so uniform as to ensure a 
diminution of weight in proportion with the reduced sec- 
tional area. In other words, the wire “ pits," and its strength 
is lowered thereby, far below that which might be assumed 
from gauging the wire, or even from the measurement of 
the conductor resistance. Another point to which but 
slight attention has been given hitherto is the change in the 
character of the wire which takes place after it has been 
suspended under tension for some time, and which is pro- 
bably due to some extent to the constant vibration to 
which the wire is subject. No one who has had experi- 
ence with wire taken down after prolonged suspension can 
have failed to note its hard “short” character, compared 
with new wire, and this results in the loss of that elasticity 


which is so greatly relied upon to meet abnormal stresses. 


All this, of course, and the fact that nowadays the wires 
deteriorate much more rapidly than the supports, points to a 
reduction of the tensile stress an the wires being most 
desirable. For the spans ordinarily in use in this country 
reduction of the erecting stress would probably result in 
greater dip than is desirable from the point of view of frec- 
dom from line faults. Hence the only practical method is 
to reduce the spans, by which the factor of safety of the 
wires might be considerably increased and the present dips 
retained. "That spans are too long at present is patent to 
anyone who will notice them. On road lines the multiplica- 
tion of wires has necessitated the crowding of the wires near 
the top of the pole ia order to obviate the use of longer 
poles. On such lines adequate staying is difficult owing 
to want of room, but in many cases no change secms to 
have heen made in the spans in order to obtain greater stiffness 
of the line, and thusto compensate for the greater effect of wind 
pressure at right angles to the line. On some railways the 
observer may see considerable sections of line which have 
been re-poled with practically the same spans as the lines of 
the old telegraph companies which previously occupied the 
routes, and even poles originally erected by those companies 
are still in use. 

Stronger pole lines, in the sense of a greater number of poles 
per mile, with consequently less tensile stress on the wires, 
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together with careful maintenance and renewal of the wires 
before decay gets too far, will go a long way to prevent such 
occurrences a8 have recently taken place. The resources of 
engineering are not so nearly used ap as to make such wide- 
spread breakdown inevitable. Much has been done of 
recent years to increase the stability of telegraph lines, but 
the recurrence of such disasters and general observation 
show that much remains to be done. It is not yet 
necessary that “something has to give way to let it (the 
storm) through ”—a remark ascribed by a representative of 
a daily paper to a “chief official” à propos of the recent 


storm. 


Wireless Telegraphy THE latest feat of Marconi is so sensa- 

across the Atlantic. tional that we are inclined for the present 
to think that his enthusiasm has got the better of his 
scientific caution. Marconi has cabled from Newfoundland 
that he bas received signals on several different occasions 
from the Marconi station at the Lizard, Cornwall. The 
signal received was the Morse letter S, which consists of three 
dots. Marconi had arranged with the Cornwall station that 
the letter S was to be signalled a number of times at 6 p. m., 
and the signals were received in Newfoundland at the time 
arranged. The vertical conductor at the receiving station, 
according to one account, was a wire suspended at a height 
of 400 ft. by a kite; the height of the erial conductor at 
the transmitter is not stated. It has been suggested by Sir 
William Preece that the signals are due to discharges of 
atmospheric electricity, which usually print the letter S on 
a Morse instrument. But Marconi must have a wider 
experience of the effects of atmospheric discharges on his in- 
strument than any man living, and he is not likely to mistake 
such disturbances for a genuine signal. A more probable 
explanation is that the signals came from some station in 
America. A practical joker who had learned when the 
signals were expected, might easily have fulfilled the ex- 
pectations of the watchers at the Newfoundland station. 
Expensive shafts have been sunk in search of coal before 
now, merely because a mischievous youth had emptied a 
scuttlefull of coal over-night into the experimental boring. 
We hope our theory may be incorrect ; for if anybody should 
be the first to telegraph by electric waves across the Atlantic 
it ought to be Marconi. But we remember Tesla’s celebrated 
message from Mars, One! Two!! Three!!! 


Magnalium.—Dicgel has recently published in a German 
paper an investigation of the mechanical properties of this alloy. 
Maznalium works better than aluminium with all cutting tools, 
including files; but the difference in behaviour is not greatly marked 
until the proportion of magnesium reaches 14 per cent. Magnalium 
can only be hammered in the cold if it contains 14 per cent. or less 
of magnesium. More of the latter makes the alloy brittle, and it 
breaks under the hammer. With 6 per cent. or less of magnesium, 
the strength of magnalium can be notably increased by rolling or 
working in tbe cold state. With more than 6 per cent. of 
magnesium, the alloy will not bear hammering when hot. With 
210 4 per cent. of magnesium, however, it can be forged at a 
temperature of 400° C., just like copper at a red heat. At a dull 
red heat magnalium separates into its constituents; at a little lower 
temperature it is brittle. At570" C. magnalium begins to soften, and 
at 626° C. it is completely liquid. Diegel states distinctly that 
magnalium cannot be soldered with a soft solder containing tin in 
the usual way. From his own experiments, Diegel finds that 
magnalium is readily destroyed by salt water, and therefore the 
alloy is not at all likely to be useful in ship or marine engine 
building. 


COMPARISON OF STORAGE BATTERY 


TRACTION AND THE OVERHEAD TROLLEY." 


By E. R. GILBERT, General Manager Chicago Electric 
Traction Company. 


ABOUT five years ago the Englewood and Chicago Electric 
Street Railway (now operated by the Chicago Electric 
Traction Company) was built in order to exploit the storage 
battery system of traction for street railways. Its promoters 
were interested in the storage battery, and were convinced 
that in order to make a successful test of its usefulness in 
connection with street railway work, it would be necessary to 
equip and operate a complete road, rather than to attempt 
tests on roads already being operated by means of other 
systems. Therefore the road was built with every con- 
venience for handling the batteries, and with every possible 
device for making a successful showing. 

The road, at that time, consisted of about 12 miles of 
track, extending from 63rd Street, Chicago, to Blue Island, 
Ill., witha branch line of about 2 miles running into Morgan 
Park, Ill. The power station, where the batteries were 
charged, was located at 88th Street, which is about half-way 
between 63rd Street and Blue Island. The road was com- 
paratively level, excepting a grade of 94 per cent. on the 
Morgan Park branch. Afterwards the road was extended 
about 5 miles south of Blue Island to Harvey, Ill., with 
a branch line 2 mile long from Blue Island to Calumet 
Grove. - 

It was principally on account of the difficulty in operating 
these branch lines economically that it was finally decided to 
change the road over to trolley, as under the battery system 
it was necessary to run cars on these lines to the power 
station every trip for a charge, thus wasting a considerable 
mileage. 

Although it is not the intention to give a technical 
description of the entire plant in this article, a limited 
description of the methods employed in charging the 
batteries, and some figures concerning the mileage made by 
them, &c.; will doubtless be of interest, and will, perhaps, 
make it more clear to the reader why the change to trolley 
was made. 

The batteries, which consisted of 72 cells each, were made 
up of Electric Storage Battery Company's No. 9 T plates, 
five positive and four negative plates composing each cell. 
These batteries were set in trays, which were swung in under 
the centre of the car trucks, and were removed from the cars 


for charging, by means of a type of sidewalk elevator. The 


batteries complete weighed 34 tons each. 


Several methods of charging batteries were tried. The 


first, and the one for which the station was originally 
designed, was a system of using three separate voltages in 
the charging room. The batteries, as they were taken from 
the cars, were placed in a row in the battery room, and the 
charge was commenced at 165 volts. After the charging 


current dropped to 20 amperes, the battery was placed on ` 
the second bar, having a voltage of 175. When the number 


of amperes again dropped to 20, it was thrown on to the 
third bus bar, with 185 volts, where the charge was com- 
pleted. "The batteries were placed in charge and taken out 
of charge in rotation. This system required a great deal 
of attention on the part of the battery men, as the voltage 
and current of each separate battery had to be looked 
after, T 

The method which was finally adopted was to charge tke 
batteries in groups. Each group consisted of enough bat- 
teries to give & full load to one of the station generators. 
The charge was started at 165 volts. The station generators, 
being shunt wound, allowed the voltage to increase as the 
current dropped until it reached 185, at which point the 
batteries had become fully charged. This was by far the 


most successful and economical method tried. At no time 


would the number of amperes run over 100, and the time 
for each charge amounted to about the length of tir e the 
battery had been used on the road. 

In this class of work the best results will be obtained by 
following the rule of charging batteries at a little higher rate 
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than the rate of discharge, and for the same length of time 
the battery is used on the road. Both operating expenses 
and depreciation will be reduced to a minimum by using this 
method. 

A few figures from the battery records while this system 
was in use will doubtless be of interest. The greatest number 
of car-miles run by any one battery, composed of entirely 
new plates, was 27,449°6, and the average mileage of 62 
batteries was 28,125°1 miles. 

Since the date of the writer’s previous article in the Street 
Railway Review (July. 1898), on“ Storage Battery Rail- 
roading,” battery depreciation increased to a considerable 
extent, principally owing to the fact that it was found that 
one set of negative plates would outlast two sets of positives. 
The work of putting in the new positives and the natural 
increase in the cost of caring for the batteries owing to the 
old negatives, gradually brought the cost of depreciation up 
until it averaged 2:276 cents per car-mile. 

On account of the distance from Harvey to the power 
station, it was decided to build a charging sub-station there. 
This plant was intended only to partly charge batteries, as 
they would not be fully discharged when reaching this point. 
The distance of this sub-station from the main station was 
about 11 miles, A 40-KwW. generator and a 50-H. P. gas 
engine were installed. 

This was not an economical plant, but was the only avail- 
able means for operation to Harvey by the storage battery 
system. It added an average of $400 per month to 
operating expenses, which was a large item when it is taken 
into consideration that but 11 cars 
were being operated at this time. 

From & mechanical point of view 
everything ran successfully and 
smoothly, but expenses were so heavy 
that it was thought best to make the 
change to trolley, thus avoiding the 
operation of sub-stations, and the 
necessity of running all cars on branch 
lines to the charging station. It 
would also allow the economical oper- 
ation of other contemplated branches 
and extensions which were out of the 
question while using batteries. During 
the last year the change was made, 
and the overhead trolley system was 
installed, and it has been in operation 
for several months, 

The following figures show the 
difference in operating cost of the two 
systems, July, 1899, has been taken 
to illustrate the storage battery, and 
July, 1901, the trolley system, these 
being the most economical months of 
operation under both methods. The 
result is most decidedly in favour of 
the trolley system. It must be 
remarked, however, that some allow- 
ance for the battery system must be 
made, as the car mileage was greater in 
1901 than in 1899. On the other 
hand, the trolley cars are equipped 
with two 35-H.P. motors each, while 
the battery cars carried one 50-n.P. 
motor. | 

The comparison of power station expenses is interesting, 
as it shows so much difference in the cost of operating under 
a Variable load in the case of trolley, and a constant load in 
the case of storage batteries. 


OPERATING EXPENSES FOR ONE MONTH. 
Storage battery. Overhead trolley. 


Cnr- miles. 78,0765 98,3407 
Car-days  ... ius -— sis 542 609 
“otal expense per car-day - 816.224 811.886 
Tornl expense per car-mile ae: 11176 0736 
Tital power station expense $1,171.79 $1,659.84 
Tutal k w.-hours si 125,487°930 114 801:000 


kKw.- hours per car-mile ... ids 1:59 1167 
Pouuds coal consumed ... 1,080,000 1,336,000 
Pounds coal per x w.-hour HS 8:600 116375 
Power station expense per car-mile $.0149 $.0168 


The writer is of the opinion that there is to-day no better, 
cheaper, or more satisfactory system of street railway trac- 


tion, with the exception of overhead trolley, than storage 
batteries, provided that the charging stations are at the enda 
of lines, that no more than 10 miles are run upon ene 
charge, that there are no grades of over 4 per cent., and that 
the number of cars run from each charging station is at 
least 20. 


——— — — —— — 


STEWART ENGINES FOR DUBLIN 
CORPORATION. 


WE illustrate herewith two engines which have been built 
by Messrs. D. Stewart & Co., Limited, of London Road 
Iron Works, Glasgow, for the Corporation of Dublin. 

The engines illustrated are each of 810 I. H. P., and are 
designed to drive alternating current generators in parallel, 
each having an output of 500 kw. at normal load. The 
company are also making two engines of double the above 
output for the same Corporation, and the four engines 
will be erected in the new electric lighting station at 
present in course of construction at Pigeon House Fort, 
Dublin. As wil be seen from the illustration, the 
engines are of the side-by-side vertical compound Corliss 
type : the cylinders are 21 in. and 43 in. diameter x 42 in. 
stroke, and are designed to develop their normal power 
when running at 94 revolutions per minute, with steam at 
a pressure of 150 Ibs. by gauge and superheated 100° F., 


Stewart ENOIN EAS FoR DUBLIN. 


the vacuum being about 27 in. The engines have between 
the cylinders a vertical re-heater receiver, fitted with st:el 


tubes, through which the steam passes in its course from 


the high pressure to the low pressure cylinder, steam of 
boiler pressure being admitted outside the tubes. Both high 
and low pressure cylinders are fitted with steam jackets, aud 
attention has been paid to the adequate draining of there. 
The valve gear is of the Reynolds-Corliss type, driven 
direct from wrist plates situated on the outer end of each 
cylinder, and actuated from the eccentrics on the crankshaft 
below. The governors are of the high speed Porter type, 
with special adjustments for varying the permanent speed to 
bring the alternators into step. This governor also actuates 
un emergency valve, should the speed rise above a certain 
predetermined limit, The end of the engine neat the 
generator is completely enclosed. and the lubrication on «ll 
moving parts is accomplished by leading pipes from large 
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oil boxes, situated on the cylinders, to smaller boxes placed 
on the main bearings and other rotating and reciprocating 
parts. The oil is circulated from these upper boxes to the 
lower ones and raised again by means of a small rotary 
ump. 

i The generators are to be of the fly-wheel alternator type, 
and the fly-wheels, which are also made by Messrs. Stewart 
and Co., are 15 ft. diameter, and weigh without the coils 
30 tons each. The coils and other electrical portions are 
being made by the Oerlikon Company, of Switzerland, and 
the whole plant is being supplied to the Dublin Corporation 
through the medium of the General Electric Company 
(1900), Limited, of London and Manchester, under the super- 
vision of the consulting engineer for the Dublin Corporation, 
Mr. Robert Hammond, of Westminster. 


BELLISS ENGINES FOR ELECTRIC 
TRACTION. 


THBovGH our having to procced early to press with our last issue, 
our notice of the well-known engines made by Messrs. Belliss and 
Morcom, Limited, of Ledsam Street Works, Birmingham, had 
unfortunately to be held over. The illustrations which we give 
below show types and combinations of their engines coupled to 
two-pole and multipolar continuous current dynamos for traction 
aad powe )work. The two-crank compound type is a favourite one 
for initial work, and as the schemes extend, their triple-expansion 
three-crank three-cylinder engine is put in for bigger units. Fig. 1 
shows one of several Belliss-Crompton 120-K w. sets supplied for 
West Hartlepool A Belliss-Bruce Peebles combined 250-xw. 
traction set was lately at work at the Glasgow Exhibition supplying 
power to the various motors. We may here say that it was always 
ready to take up any work at any time, and we believe the 
authorities depended on this plant in many instances to carry them 
over a tight time. Fig. 2 is an illustration of one of three sets 
sapplied by the firm 12 months ago to the Halifax Corporation, and 
consists of a Belliss-E.C.C. combined traction plant. With these 
larger sets no combination baseplate is provided, each machine 
being bolted direct on to the foundation as shown. During the last 
12 or 18 months, about 20 sets of this size have been supplied for 
central stations at Halifax, Leeds, Glasgow, Southport, Charing 
Cross and Strand and City Companies, Croydon, Hackney, 
Calcutta, &c. We have received from the makers a diagram which 
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WATERLOO AND Crry (Lonpon) ELECTRIC RAILWAY. 


Half- minute governor readings. 
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No. 1 ExaiNE 639 D. E. No. 3 ENGINE 641 D. n. No. 4 ENGINE 642 D. . 


Date, May 22nd, 1899. Date, May 24th, 1899 | Date, May 24th, 1899. 


Time, 1.11 p.m. to Time, 11.50 am. to Time, 8.14 am. to 


1.21 p.m. : 12 noon 8.24 a m. 
Mean boiler steam, | Mean boiler steam, Mean boiler steam, 
160 lbs, | 170 lbs. 155 1bs. 


Mean volts, 515 | Mean volts, 512 Mean volta, 520 
Tach. 384:5, actual 388 Tach. 388, actual 385 Tach. 381, actual 391:5 


Amps Spee, | Amps. — Grea? | Ampa Spoed. 
300 381. - 95 387 60 3:0 
310 . 381. | 95 387 18) 378 
330 3805 ` 60 387:5 165 379 
80 383:5, | 110 386 180 378:5 
50 384 150 385 . 190 978 
85 3838 250 384 200 377-5 
50 384 255 384 130 38N 
50 384 265 384 75 3:0 
150 382 165 385 140 378 
130 382:5 200 386 60 320 
145 382 240 385 | 80 330 
110 382:5 110 387 85 379 
110 382 100 387 220 376 
165 381 60 387 5 180 378 
210 381 60 387.5 170 378˙5 
265 380 110 386 210 377 
300 380 5 230 388 | 230 277 
312 380°5 120 386:5 255 376 5 
330 380 70 387:5 280 376 
140 383 50 387:5 110 379 
70 384 50 387 200 378 


»» —T S 
REA DIN GS TAKEN AT VARIOUS TIMES. 
— — —— ——⅛¾⅛ . ?n—̃ä ' — 


All load off, 3845 All load off, 388 All load off, 381 
370 amps., 380:5 400 amps., 384 365 amps., 375 
Max. run up, 385 Max. run up, 388 Max. run up, 381 . 
Min. run down, 380 Min.rundown,383, Min. run down, 375 


—— : 88 
Nork.— Deviation from mean speed less than 4 per cen{.jfor any 
variation of load under actual working conditions. 


P 


Fig. 1.—120 Kw. BELLISS-CROMPTON SET. 


was taken on test of one of the six 250-x w. Belliss-Siemens sets put 


down by them at the Waterloo and City Electric Railway. Fuller 


details of the governing are given in the table in the next column | 


which has been furnished to us. "P 
The value of the Belliss patent system of forced lubrication, com- 


hined with the special care taken ia the manufacture oft 
engines and the high-class workmanship and materials used in the. - 
construction, are well recognised among English electrical engineers. 


LEGAL. 


CHAMBERLAIN & HOOKHAM, LIMITED, v. THE MAYOR, ALDERMEN 
AND BURGESSES OF THE BoROUGH OF BRADFORD. 


(Continued from page 923.) m 


Mr. AsTBURY, resuming his speech on the 23rd alt., said the pre 
vious day he had tried to enumerate what he suggested were the 
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four essentials of this class of meter, in which a motor Was 
pitted against a magnetic brake. He suggested that one 
of the points was that they must have slow running to get 
the range, and Lord Justice Romer asked how did that differ 
from the fact of using a magnetic brake. The question was 
one involving a little difficulty. According to Uppenborn, their 
object was to make one thing great so that friction might be 
masked, and the instrament would be able to work notwithstanding 
friction. That was entirely consistent with high speeds for this 
reason. First, masking or getting rid of friction depended 
entirely and alone on the driving—it was nothing to do with the 
brake. The second thing was that they must have a large energy 
consumption, that was, make as much as possible of the energy 
consumption of the disc. He did not suggest that the magnet must 
be made strong. Probably at this date it would be read as meaning 
exactly the opposite. 

Mr. BovusrrELD said his 
evidence. 

Lord Justice WILLIAus: Let us assume that you will correct that 
presently. 

Mr. As TBURxN, continuing, said that nobody denied that the energy 
consumption of the Faraday disc meant that they must have as 
much loss of energy created by this disc as possible. When they 
got a d isc. between a magnet they got those little eddy currents 
in their copper discs caused iby—what.? Caused by the rotation 
ofi the disc in the magnetic field. The higher that rotation the 
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Fig. 2.—Ben.iss-E.C.C. SET FOR TRACTION: 


greater the eddy current. Equally, the greater the magnetism the 
greater the eddy current, but consumption of energy in a disc was 
consistent with very high speed, because what a strong magnet 
would do at a low speed a weak magnet would do at a 
high speed. Now, if that was so, what became of the pro- 
position that the suggestion of a magnetic brake necessarily 
meant low speed? He submitted that it did not at all. There was 
not a suggestion from beginning to end in Uppenborn’s paper that 
they were to have low speed. If it was essential that there should 
be low speed in order to get a range, there was not a glimmer of it 
in this paper. 

Mr. BousFIELD : Nor is there in your specification. 

Mr. AsTBURY said Hookham had shown how to make a motor and 
brake and he had explained how to make a magnet. "The result of 
all that was that they could not get a high speed. He did not care 
whether Hookham expressly mentioned low speed or not. If his 
proportions were used, high speed was impossible, and he was 
entitled to all the benefits of it. Mr. Hookham was a commercial 
man who sold these meters by thousands. If there was the slightest 
alteration or the slightest variation in the strength of the magnets, 
what would it mean? Prof. Ayrton talked about permanent magn :ts 
in a sense tolally different to Hookham. Hookham meant absolute 
permanence. whilst Prof. Ayrton, in talking about permanence, 
explained wh t he meant. 

Lord Justice RoMER: Do the other side admit that slow running 
is essential to success ? 

Mr. AsrBURY: Yes. It is absolutely essential, because if not 
slow runniug your meter would not measure. From a quick run- 
ning meter you cannot get any range for your lamps. 

Mr. PousFiELD: We don't agree with my learned friends. 

Mr. Astpuny: I don't know whether that is so or not, but their 
meter only just tarns round. 

Mr. BousirgLD: Some of our meters run 400 revolutions a 
miaute. 

Lord Justice NoukR: Why is not the magnot just a: good if it 
ruus four times round with each lamp, because you can register any 
amount uf speed ? 

L 


Mr. AsTrBUBY: First of all, to get the result, it will rattle itself to 
pieces, because all the friction increases as the square of the speed. 
They would be increasing everyone of their frictional difficulties. 
Secondly, if they were to run their machine at a high rate of speed, 
they would be wearing out the parte. But the real answer was that 
there was no suggestion, 80 far as he could remember, that slow 
running was not an essential to success. 

Lord Justice RoMER: I don't remember that Mr. Swinburne 
pointed this out. At any rate, you will have to prove on the 
evidence that that is so—that slow running is an essential, and 
secondly, because you have not pointed it out iu your specification, 
that your machine, from the way it is made with all its alternatives, 
must be run at a slow speed. 

Mr. AsTrBURY said he thought all this would be found in the 
evidence. The thing that was insisted upon more than anything 
else in Hookham's, was the large power of the magnet, and what was 
it for? Was there any conceivable reason for having a powerful 
magnet if it was not to keep the disc going slowly ? 

Lord Justice RoMER : I agree you want to check it in proportion 
to your speed—no more than that. 

Mr. AsSTBURZ: The possibility of range in connection with a 
strong magnet is by getting the thing togo slowly. The defendants’ 
meter has two magnets on the brake, and what are they there for? 
The only point of the thing is to make the magnet strong in order 
to go slowly. 

Lord Justice Romer: I don't say you cannot prove your point. 
How can you make out that under your 
patent, to the full extent you claim, it 
would not cover a slow-running machine ? 

Mr. AstBuRY: Because if you have a 
strong and powerful magnet, you cannot 
have a fast running machine. 

Lord Justice Roux R: Why not? 

Mr. ASTBURY: Because you cannot. If 
you keep your brake down, the only point 
of the powerfulness of the magnet is to 
keep the disc slow. 

Lord Justice Romer: But relatively. 

Mr. AstBuRY said it was relatively in 
one sense, but what the patentee had 
done, and no patentee was obliged to do 
more, was that he had told them generally 
that they were to have a braking power 
very strong and constant. There he gave 
one example of the way they ought to 
have their magnet. There was no magnet 
known at the date of Mr. Hookham's 
specification whi:h had anything like the 
power of defendants’ magnet. 

Lord Justice Romer: You want to get 
your equilibrium in your brake ata low 
speed. 

Mr. AsTBURY: Yes, that is the whole 
point. 

Lord Justice Romer: Because with a 
weak magnet you would always get, I sup- 
pose, your state of equilibrium, but you 
could only get it by running at a higher 
speed. 

Mr. AsTBURY: That is the only point, 
and the sole point. 


— — — 


Mr. ASTBURY, on 25th ult., in continuing his argument on behalf 
of the appellants, referred to different portions of Hookham's 
complete specification with a view to showing that his invention 
comprised the five elements he had mentioned on Saturday. 

Referring to Claim 3 of the plaintiffs’ specification, Mr. ASTBURY 
eaid that claim was for the use of permanent magnets for the purpose 
of an electricity meter. It was not confined to a current meter. 
He (counsel) said it did not matter a bit if these magnets were old, 
and everybody had known how to make magnets for a meter, 
because the plaintiffs’ specification was for a combination of parts. 

Lord Justice Romer: Supposing that your Claim 3 was bad, then, 
unfortunately, for you, your patent goes ? 

Mr. AsrBURY : Yes, certainly. 

Lord Justice Romer: Although if it had been a running patent 
you might have amended it possibly. But that is no good to you 
now. You claim in electricity meters "the use for the purpose of 
procuring a powerful and constant magnetic field of permanent 
magnets arranged as described with very large polar surfaces closely 
fronting each other so as to form a narrow slit,” and so on. 

Mr. AsTSURY said there not a word about permanent magnets in 
the provisional specification. In the provisional specification, Mr. 
Hookbam said he wanted a constant, or nearly constant, field, and in 
the complete he pointed out that it could be got in different ways. 
The essence of his invention was how to get a constant and powerful 
field. Claim 3 was for a particular means in combination with all 
the other parts of the specification, where Mr. Hookham claimed to 
get that constant and powerful field. 

Lord Justice Cozmns-Harpy: What troubles me is that Mr. 
Justice Farwell seems to have based his judgment wholly on the 
result of the evidence. . 

Lord Justice RomER asked the learned counsel what his conten- 


tion would be, supposing it was known with regard to permanent 


magnets, that if you had large polar surfaces closely fronting each 
other, with a narrow slit between them, the magnet became more 
powerful and more constant. l 

Mr. AgTBURY said that his Lordship had put upon bim a little 
more than was auggested by the defendants, 
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Lord Justice Romer asked the learned counsel to assume that it 
was known that a magnet of the shape indicated was powerful and 
constant, and the common use—or one of them—was to use it to 
give a field. 

Mr. AsrBURY: But not in a meter. 

Lord Justice RoOMER: Your claim is for electricity meters. Your 
claim is that you want a field; you might want it for a clock 
meter. 

Mr. AstBury: I do not know that you want a field in a clock 
meter. 

Lord Justice Romer: Well, you might. You are simply saying 
tbat in an electricity meter "you may want a permanent aud 
constant field, and if you do, take this well-known form of a per- 
manent and powerful magnet, viz., the common horse-shoe maguet.” 
In that case would your Claim 3 be good ? 

The learned counsel said he submitted that Claim 3 of the 
plaintiffs’ specification claimed the use of permanent magnets 
arranged in certain ways for either the motor, the brake, or both. 

Lord Justice Rougn: It is not limited, you say. It has to be 
read as electricity meters for measuring current or energy, where 
you have the electro-motor and electric brake work substantially 
as pointed out in the specification. 

Mr, ASTBURY agreed. 

The hearing was again adjourned. 


Mr. ASTBURY, on 26th ult., continuing his address on behalf of the 
appellants, said that the day before, with regard to the magnets, he 
had referred their Lordships to one or two passages in the de- 
fendants’ witnesses’ evidence, and he stated before doing that that he 
wanted to limit himself to the power of magnets. ‘here were two 
points in Hookham's invention quá the magnet. With regard to 
constancy only, their Lordships knew that the braking force of a 
magnet falls oif as the square of the loss of strength, so that if a 
magnet fell 4 per cent. in strength, its brakiug force would be 8 per 
cent. less. That would not be contested. He now wanted to show 
their Lordships what Prof. Ayrton meant when he talked about a 
constant magnet. The professor called it permanent. The learned 
counsel then referred to the evidence of Prof. Ayrton given at the 
trial, when he said he had tested the magnets in the form of 
ammetcrs, and had made experiments with magnets 14, 15, 16, 17 
years old, and in sume cases they showed that the strength of these 
magnets to-day was only 2, 3, or 4 per cent. less than it was 16 or 
17 years ago. Therefore, for all practical purposes, these magnets 
were constant. That was what Prof. Ayrton meant by constancy. 
He did not depart from it at ali. Now, assuming that he was right 
—the plaintiffs did not admit it in the least—it was a magnet abso- 
lately and entirely useless for a meter. It would not make a meter. 
These were magnets which were aged first, and supposing you put 
them in & meter, and they lost 2, 3, or 4 per cent. in strength, that 
would not be a meter. 

Lord Justice RomMER: 16 or 17 years is a long period. 

Mr. ASTBURY : Not fora meter. Continuing, the learned counsel 
said that Prof. Ewing was asked, if a magnet did fall off in strength, 
when would the fall off occur in the life of the magnet. Prof. 
Ewing stated that if the magnet was going to fall off in constancy, 
the greatest fall would be in the first six months.  Ferranti said it, 
too. The learned counsel asked what would become of your meter 
in such a case, in six months, and said it would not be a meter at all. 
There really could be no doubt about it. He was now only on the 
question of Claim 3 of the specitication. With regard to the fall- 
off, there were three witnesses against him, Profs. Ayrton and 
Ewing and Mr. Ferranti. Prof. Ewing stated that his was guess- 
work, and Ferranti stated that his was only hearsay. 

Mr. Crirps, in opening the case for the respondents, said he 
thought it would be convenient if he stated first of all what the 
defendants’ case was; what they relied upon, and what appeared to 
them to be in substance the judgment of Mr. Justice Farwell. Now 
the defendants’ case was twofold. First he said that the defendants 
had done nothing which was not common knowledge—not common 
public knowledge at the time that Hookham's patent was brought 
out. That was putting the case in a very simplified form, but that 
view was taken by Mr. Justice Farwell. The second point was this, 
that assuming that the defendants had to show they had not in- 
fringed Hookham’s patent, they had to ask themselves what that 
patent was. Well, there were only two claims of that patent which it 
was said the defendants had infringed. One was the first claim. 
That was combination, none of the elements of which had the 
defendants taken. Of course that was a matter of evidence. The 
other was Claim 3. He did not care whether that claim was dealt 
with as a subordinate claim or as a claim in itself. It was a claim 
for a particular form of what was called a built-up meter, which 
was very carefully described in the specification, and which was 
entirely and wholly different from anything the defendants did. 

Lord Justice RoMER: You say the magnet was not used by you. 

Mr. Cripps said that what Mr. Hookham claimed, and what he 
rightly claimed, was a particular form of built-up magnets, suit- 
able not only for braking, but for braking and motor purposes. This 
was quite distinct from anything the defendants used for braking 
purposes alone. Mr. Hookham had built up for these two purposes 
a magnet which he very carefully described, and which was built 
up, he explained, for constancy and strength. The defendants did 
not like that, nor did they want the same class of meter as Mr. Hook- 
ham did. Why Mr. Hookham wanted it constant and powerful, 
was because he used it for motor purposes, and as regarded the mere 
brake, it was necessary to bave it what had been called constant 
and powerful The defendants’ object did not come within that 
definition, even using it in the widest term, although he should 
submit the claim was far narrower than that. Now, as regarded the 
first point, the defendants’ case was not a very long one. The prin- 


ciple which underlay Mr. Hookham’s invention was what was called 
the straight line law, that was, getting not the proportion of the 
square, but the direct proportion between the motor power and the 
brake power. Now there was no doubt that Profs. Ayrton and Perry 
fully explained that law as applicable to meters. He did not say 
they showed a practical way of carrying out the law—he had not 
got to argue that—but they showed the principle as applicable to 
meters. Now Deprez pointed out that if tbey had something 
in the nature of a brake revolving in a fluid they did not 
get the straight line law. He then went on to show how by 
having a copper disc rotating between the poles of a magnet 
the effect was to develop in the interior of the disc induced 
currents, following the well-known law applied in his specd 
indicator. Deprez then went on to state the problem and how 
it had been solved. The problem was solved, and it was quite 
immaterial whether they had a strong magnet or a weak one. A3 
Mr. Ferranti had pointed out, the only difference was that with a 
weak magnet the disc travelled faster, and there was, therefore, a 
tendency for the bearings to wear out sooner. That was the only 
difference, and as regarded the law it did not matter one iota. 

Lord Justice WILEIAuS: Your opponents say it affects the range. 

Mr. Crirps said it did not, with great submission; but supposing 
it did, nothing depended upon it inthe present case. 

Lord Justice Winttams: It is suggested, you know, that Mr. 
Hookham points out that you must have a particular form of magnet 
in order to obtain power and constancy. 

Mr. Cripps said he would come to that. What he would point 
out at present was that so far as the brake was concerned, that was 
not necessary. Of course, there must be constaucy. That was the 
assumption of the whole of the mathematical problem here. Every 
witness upon this point had treated it as a matter of degree. 
Suppose they aged what was called a strong magnet, and then aged 
a weak one, the weakening would be in a corresponding degree. 
That was all. There was no invention in that. It was as old as the 
hills. But what was there in the case of the argument as to a 
powerful magnet? The defendants used two weak magnets, They 
did use three, but now they used two. They might have used 20 
had they liked. It was perfectly pointed out by Deprez that if 
they did that iu connection with a disc they would get a straigbt 
hne law. The strength of the magnet did nothing more than this, 
than it made the disc turn more slowly. It did not affect the law. 
As regarded the range of power point, he differed from his learned 
friend, but supposing he was wrong, it did not matter. 

The hearing was then further adjourned. 


Mr. Cripps, on 27th ult., continuing his opening address on behalf 
of the respondents, said that his first point was that the respon- 
dents, as regards the meter they used, had done nothing more thin 
what was common knowledge at the date when Mr. Hookba n 
brought ont his patent. That was the part of the case on which he 
laid the greatest stress before Mr. Justice Farwell. His learved 
friends had said why did not they have a meter at an earlier 
date? "They had it quite as early as Mr. Hookham had his. Until 
a certain point, neither the one nor the other was wanted, b2cac- : 
electric lighting did not develop much until a later date. The esm- 
mutator the defendants applied to Siemens's motor was absolutely 
and entirely ditferent to the plaintiffs. All the defendants had to 
do was to apply to Siemens and Marcel Deprez a silver conimutator, 
with silver tipped brushes. There you had the whole thing, and 
nothing more was wanted. Then it wassaid, what about the magnet 
partof it. Well, he (counsel) had already indicated one answer to 
that, viz, that the magnet part of it had nothing to do with the 
electrical equipment of the machine, it merely had to do with its 
economical user. He thought that evcry witness when talking 
about constancy and power had said that each was a matter of 
degree. He (counsel) had put it to them that if you found in a par- 
ticular meter the magnet put on allowed your disc to run too tast, 
you could put on another. That was what the defendants did. 
There was no mystery in that. The defendants did not use any 
particular form of magnet. "What Hookham did was to build up a 
particular form of magnet, not for braking purposes only, but both 
for motor and braking purposes. The particular form of magnet 
he built up was necessary, because it had to serve a double 
purpose, the motor and the brake. That was the reason of it. For 
the brake alone no special form of magnet was required in that 
sense. When he came to read the evidence it was clear the 
magnet the defendants used was nothing more than was described 
as the common horse-shoe magnet. It was, of course, aged ani 
magnetised in a particular way by the defendants, but that had 
nothing to do with what the plaintiffs did or suggested. The 
defendants’ was quite à common form of magnet. It was sufficient 
for his purpose to show that it was a thoroughly old-fashioned 
shape and long before Hookham’s. He would read the evidence on 
that point. 

In answer to a question by Lord Justice Romer, the learned 
CouNsEL said the defendants got over the difficulty with regard to 
the friction by the silver commutator. Mr. Hookham gave his 
evidence very frankly in the case, and he and the other witnesses on 
his side admitted that so far as the commutator was concerned the 
defendants added to Siemens and Deprez, and there was no ques- 
tion between the plaintiffs and the defendants that the defendauts 
was an absolutely different commutator from the plaintiffs. 

Lord Justice RoMEB : They do not challenge it? 

Mr. CRI S : No. 

Continuing, the learned counsel said that what stopped Ayrton 
and Perry was the commutator point, and that was the same with 
Ferranti. The commutator stopped them. Everybody knew about 
these things, but all were kept back at one point the commutator, 
The defendants added to Marcel Deprez and Sieménsa commutator, 


1036 THE ELECTRICAL REVIEW. [Vol 49. No. 1,256, Decumpze 20, 1901. 


which had nothing to do with the plaintiffs. Therefore, so far as 

the commutator was concerned, there never had been and was no 

question between the plaintiffs and the defendants. The defendants 

were entitled to use common knowledge for any purpose. i 
The hearing was adjourned. 


Mr. CRIPPS, on 28th ult., continuing his argument, said that 
before proceeding with reading the eviderce, he wished to call 
their Lordships’ attention to what he considered important points 
applicable to this case. He thought it would clear the ground as to 
his future position. The first point leading up to common or public 
knowledge was this, that the principle on which the defendants’ 
meter depended was known, and was known as applied to meters. 
That was what was called the straight-line law. There was no 
question on that point. The next point was that a magnetic 
brake was known. He used the word in its widest sense. 
The magnetic brake was nothing more than the retarding 
power of the magnet on the copper disc. The next point 
was that a combination of motor and brake was known. The 
straight-line law was mathematically proved by Marcel Deprez, and 
they further had the fact that the combination referred to 
by Marcel Deprez formed a meter. Ile did not say the. 
best meter, but still a meter. It formed a meter. The next 
proposition was that Marcel Deprez's was a very careful mathe- 
matical demonstration, involving constancy of the magnet. Apart 
from that accurate mathematical demonstration, constancy was, after 
ull, a matter of degree. That was, however, another point. 

The learned counsel proceeding, said he thought he had 
better deal with the interpretation of the plaintiffs’ claim. 
They had two claims to deal with, the first and the third. Now, the 
first was a combination claim undoubtedly, but it was limited in the 
first words toau '' electric meter for measuring currents consisting of 
an electro-motor with constant field." So they had there what was 
called a current meter. It was limited to that, and excluded an 
energy meter. Both firms were well known at that time, and, in 
fact, inthe same year Mr. Hookham brought out a patent for an 
energy meter. An energy meter and a current meter were well 
known in electrical science as dencting two different machines 
absolutely distinct. Now, as regarded these two well known 
and different electrical machines, his learned friends said 
that under Act of Parliament the variations of pressure must 
be constant within certain limits, and they said that for this 
purpose energy and current meters were made the same machine. 
That was absurd on the face of it. Mr. Hookham, as 
perhaps he was well advised to do, limits his claim to a 
current meter, and it has to be construed as such. In the case 
of Hookham v. Johnson, Mr. Hookham relied upon this very 
fact, and he said: I am not anticipated by Ayrton and Perry, 
because theirs is an energy meter, and I have limited mine 
to a current meter. If anyone in his claim limits the thing 
in that sense it did not matter so long as no one else came within 
ihe limits laid down by the inventor himself. What was claimed 
was wbat was invented, but he went beyond that as regards com- 
nation. Counsel said that their combination was nothing like 
Hookharis. The two were absolutely distinct. 

Lord Justice WiLLIAMS asked a question as to Claim 3. 

Mr. Cripps said that he would rather confine himself at first to 
Claim 1, but as to Claim 3 he would point out three matters. First of 
all, he thought that Claim 3, in proper construction, did not go out- 
side a current meter. Secondly, it did not deal with the magnet 
on the brake, but the magnet on the disc armature ; and, thirdly, as 
regarded the form of the magnet, it was entirely different from the 
defendants. All these three points were argued in the Court below, 
and were accepted by the judge. But, to return to Claim 1, the 
inventor claimed“ an electricity meter for measuring currents, con- 
sisting of an electro-motor with constant field arranged substan- 
tially as hereinbefore described and illustrated in the accompanying 
€ awings.” Now, that differed in every respect as a combination 
from tbe defendants, because such a combination would be destruc- 
tive to an energy meter altogether, because it was limited to a con- 
stant field, whereas they wanted two varying fields, and this was 
essential to their meter. Then Hookham went on, “ the said 
electro-motor being combined with an electric brake.” There was 
nothing new in that part of the combination, the combination of 
motor and brake. Then to continue, in a constant, or nearly con- 
stant, field." The words nearly constant ” were introduced as an 
amendment, but he agreed to “ nearly constant" because they could 
not get perfect constancy. "They got practical constancy. "Then he 
said, preferably the same field as that in which the armature 
rotates.” Well, of course, that would be impossible in the defen- 
dants’ case, as it would be destructive of what they did. It was 
impossible, as he should submit, to say that Mr. Justice Farwell was 
wrong in coming to the conclusion, and it was one of fact that the 
defendants were infringing with a machine which was essentially 
different. 

Lord Justice RoMER: They say that, assuming yours was an 
energy meter, you have put in the compound winding, which prac- 
tically turns it into a current meter. 

Mr. Cripps said it was avery simple thing. The compound 
winding, under the conditions in which it was used, did not in- 
terfere with the energy meter gud energy meter at all. As regarded 
the first claim, bis contention was that the defendants' combination 
was nothing like it. As regarded thethird claim, he submitted that 
according to its proper construction it did not go outside a constant 
magnet; it dealt with the action of the magnet on the disc arma- 
ture, and the form of the magnet was distinctly different from the 
defendants. Mr. Justice Farwell wasamply justified in finding that 
the defendants’ meters did not infringe the first claim, and he pro- 
posed to call attention to the evidence and to the judgment of 


Mr. Justice Wills and Mr. Justice Farwell for the purpose of 
showing that there was no infringement of the third claim. 

Lord Justice WILLIAMS thought the Court would like to hear what 
the appellants’ counsel had to say upon Mr. Cripps’s first proposition 
that the plaintiffs were not using anything which was not common 
knowledge at the time of Hvokham’s patent. 

Mr. MOULTON submitted that there was an absolute lack of any 
public knowledge which would suftice to make a practicable meter 
in Hookham’s scheme in 1887. This was a case in which the 
plaintiffs had always admitted that the theory of a meter of that 
kind was known at that time, but what they said, and against which 
there was not a particle of evidence, was that nobody had made, or 
could make, à meter according to that theory till Hookham showed 
how it could be done. The plaintiffs’ case was that, stopping at 
Marcel Deprez, no practical meter would have been made with- 
out subsequent invention, because it would not have registered or 
measured properly. Substantially, Deprez's meter would not have 
measured at all. Haviug dealt with the question of prior know- 
ledge, Mr. Moulton then addressed the Coutt on the points arising 
on what it was alleged the defendants had in their meter taken 
from the plaintiffs. He contended, first of all, that the success 
of the defendants' meter depended upon the magnets which Hook- 
liam taught them to have. 

The hearing was adjourned. 


Mr. Moutron, K. C., on 29th ult, in continuing his reply on 
behalf of the appellants, submitted that Mr. Hookham had made a 
substantial invention of very great value quite independently of 
his meter. He meant there was a subordinate inven tion in his 
meter. Mr. Swinburne in his evidence at the trial said: "I think 
the electrical world is indebted to Mr. Hookham for the knowledge 
how to make strong permanent magnets." He (counsel) should 
take that as his text. He wished to point out that that was a 
definite invention, and « most important invention, What Mr. 
Hookham produced was an absolutely permanent magnet. He 
meant by that one in which you could not note change when your 
meter went on working year alter year without its readings changing 
in value. Nothing of the kind had been shown to have existed 
before. The question for the Court was whether Mr. Hookham's 
invention had been taken by the defendants. With regard to the 
point of whether the defendants’ was a current or energy meter, 
the learned counsel said that every current meter must be an 
euergy meter if it was put on a constant pressure circuit. He did 
not think that their Lordships could believe that the defendants’ 
meter was to measure energy and not current. 

Lord Justice CozEns-Harpy: There is an accurate mode of 
measuring Board of Trade units. 

Mr. Mouton said that what the defendants’ meter was intended 
to measure was the amount of current. The plaintiffs’ meter 
recorded just the same things as the defendants’. All these meters 
were used simply to record current, which current was taken at 
100 volts. The brake was exactly the same in all cases. The brake 
counter-balanced the energy of the motor, whether it was in an 
energy meter or in a current meter. In conclusion, the learned 
counsel argued that if it were true that Mr. Hookham had enabled 
the world to make these valuable magnets which removed the 
ditliculties of braking, he had properly described it and properly 
claimed it. Hoe also asked their Lordships to find that the defen- 
dants had infringed the plaintiffs’ first and third claim. 

Lord Justice WILLIAMS said that he and his learned brothers 
would consider this part of the arguments, and if they wished to 
bear further arguments on the other points in the case, they would 
let counsel know. 


THe BERLINER TELEPHONE MANUFACTURING COMPANY v. THE 
THAMES ÉLECTRICAL MANUFACTURING COMPANY. 


In the Lord Mayor's Court, London, before the Recorder on December 
lOth, this action was brought by the plaintiffs to recover the 
sum of £15 5s. 11d, the price of electrical fittings, such as tele- 
phones, &c., supplied by them to the defendants. Mr. W. Valentine 
Ball appeared for the plaintitfs, while Mr. Blaiklock represented 
the defendants. 

According to counsel’s openiug statement, the goods were 
supplied to the defendants in pursuance of four orders, dated 
respectively June 12th (£2 £s Od.), September 2nd (£8 15s. 5d.), 
September 12th (£3 Os. 8d.), September 26th (£1 18. 10d.) There 
was no dispute as to the sum of £2 88. Od., which was paid into 
Court. Towards the end of September, the plaintiffs applied to the 


defendants for payment for the whole amount outstanding. 


Receiving no reply, they made a further application on October 9th, 
when the defendants sent a cheque for £2 8s. Od., and said:. We 
have also a statement from you for £12 17s. 11d., and if you will 
give us 5 per cent, we will forward you cheque." To this the 
plaintiffs replied on the same day: We shall be pleased to allow 
you 5 per cent. discount off the balance outstanding providing same 
is paid by return. ‘I'he amount will be due for payment less 23 per 
cent. on the 20th iust." No cheque having been sent, proceedings 
were instituted in the Mayor's Court on October 15th, the cheque for 
£2 88. Od. having been dishonoured in the meantime. The learned 
counsel submitted that on the above facts there was a binding 
contract. 

FREDERICK HookzB, a clerk in the plaintiffs’ employment, 
was called as a witness, and proved the above facts. In cross- 
examination, however, he admitted that the original order of 
the defendants had printed on the back:—'' Goods supplied from 
the 1st to the 20th of the month are due for payment on the 20th 
of the following month, less 24 per cent. discount." 
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In these circumstances Mr. Brarkrock submitted that except in 
respect of the sum of £2 8s, the action was premature, as payment 
for goods supplied in September would not fall due until 
October 20th. 

Mr. BALL argued, on the other hand, that a new contract for the 

yment of £12 17s. had been entered into on October 10th, by the 
defendants’ offer and the plaintiffe' acceptance of immediate payment 
at 5 per cent. discount. | 

The learned REcoBDER eventually withdrew the case from the 

He said that there was no new contract on October 10th, as 
the plaintiffs had only given a conditional acceptance of the defen- 
dants’ offer by saying if cheque sent by return." On the other 
part of the case it was clear that the action was premature. He 
greatly regretted that, as the merits: were on the plaintiffs’ side, he 
was compelled to enter judgment for the defendants with costs. 


WALKER v. ELMOBE’S GERMAN METAL COMPANY. 


IN the Court of Appeal on 11th inst., before Lord Justices Vaughan- 
Williams, Romer, and Cozens-Hardy, this case was heard, on appeal by 
the plaintiffs from an order of Mr. Justice Buckley, who had refused 
an application for an injunction to restrain the defendant company 
from issuing certain debentures. Their Lordships came to the 
conclusion that Mr. Justice Buckley was right, and dismissed the 
appeal. 


CORRESPONDENCE. 


Municipal Competition. 


Your well-written paper, headed as above in your issue of 
the 6th inst., would be read with remarkable approval by all 
engaged in the electrical trades throughout the country. 

Sir Courtenay Boyle, in examination before the Selcct 
Committee of the Houses on ** Municipal Trading,“ laid it 
down as the Board of Trade principle in regard to orders 
given to municipal or private electric supply companies that 
permission was refused to make, sell, or supply fittings, or to 
do inside wiring, whether for lighting or power work, but to 
limit their powers to the supply of energy, together with the 
supply of meters, for current measurement (Parliamentary 
report, pp. 80 to 97). 

Parliument in 1898 refused the Order passed by the 
Board of Trade to allow the Vestry of Marylebone to com- 
pete with rate-aided capital against invested capital, estab- 
lishing the principle that the rates of a municipality should 
not be used to actively compete against their own ratepayers, 
who have invested capital and trade interests at stake. 

The gas companies instituted the abuse, and got such 
powers as, for instance, the Morecambe Urban District Gas 
Bill gives, empowering them “to purchase, sell, or let for 
hire, gas engines, stoves, ranges, pipes aud heating apparatus, 
for which gas can be used ;" and in spite of the above 
declaration the abuse is spreading, and, at the present 
moment, a great many Bills are before us applying for 
similar unfair powers. 

Obviously the time to fight these would-be monopolist 
institutions trading without fair business premises, trade 
expenses, &., and on the public rates, is to appeal against 
such abuses when powers are applied for. 

How can this best be done? I think, in the first case, 
by giving the non-technical publie in every district con- 
cerned, either through the local press, ratepayers, societies 
and similar mediums, a true knowledge of how such abuses 
will re-act on themselves, by creating huge monopolies pre- 
venting the acquisition of all the latest developments and 
improvements so rapidly succeeding one another in the elec- 
trical trade. 

2. By influence of the Councils and local Parliamentary 
representatives, 

3. By amalgamation with kindred societies to oppose, by 
best Parliamentary counsel, the Bills, unless such objection- 
able clauses be expunged. A few precedents once established 
would save continuous efforts. The architects’; consulting 
engineers’, and plumbers’ associations should combine, for all 
are sufferers from such abuses. 

4, The danger of these huge municipal loans must be 
brought home to the public. They vid fair to exceed tlre 
National Debt of the Empire in the next 10 years. 

Such spending powers are a huge temptation to interested 
financial exploits, and to bring our local councils into 
Municipal Tammany, where too many representatives have 


their own axes to grind, and not always to the ratepayers’ 
benefit. | 

Without wishing to be unfair, or to make wholesale 
charges which might seem cowardly, for it does not as yet, I 
hope, apply to the majority, it must be obvious to any 
thinking person who has watched the change in the repre- 
sentatives of Local Councils over the last 10 years, that 
many have interests, both direct and indirectly, which 
should, and used to be absent, until these spending emolu- 
ments tempted them into such prolific fields of gain and 
influence. 

In conclusion, I would point out to electrical contractors 
that the first and most important item on the agenda for 
discussion at the next public meeting of the North of 
England Association, to be held at Manchester on Saturday, 
January 18th next, is this question of Municipal Trading, 
and I trust all the local associations will send with their 
respective delegates authenticated statements, showing how 
far the abuse is already spread in the Northern Counties, and 
that the discussion, to which architecte, consulting engineers, 
and similar interested persons are invited, even though their 
present sympathies be with our opponents, for every straight- 
forward action founded on right gains by comparison with 
its converse, will result in a practical business course being 
followed to prevent, in both the public and trade interest, 
the recurrence of such dangerous powers being allowed. 

It would conduce to our interests if focal secretaries will 
forward to the Northern secretary, Mr. W. Cross, 4, St. 
Nicholas Buildings, Newcastle-on-Tyne, not later than the 
10th prox., all statistics bearing on the question, in order 
that they may be tabulated for assistance in the debate. 

Apologising for the length of this letter. 


Henry Bland, 
President Northern Section, National Association of 
Electrical Contractors. 


December 16th, 1901. 


A Question of Etiquette. 


T should very much like to know the etiquette of the 
following circumstances :—Should one, or should one not, 
when seeking a situation, send stamp for reply ? Being on 
the large, increasing company of the unemployed, I study 
my ELECTRICAL REVIEW very carefully. I have been accus- 
tomed to reply to about six situations per weck. I have 
always sent stamps. I may hear from one per week (I have 
heard from three in six weeks). You may say that a penny 
stamp is of no value; well, if I belong to the aforesaid 
company for three months, five stamps per week being 
wasted—lI do not count the outward stamps or the one that 
replies as wasted—that is 5s, absolutely thrown away at the 
very timeone could do with it. | 

Most fellows, I think, send a stamped addressed envelope for 
reply, as you certainly won't get one if you don't. IIere is 
an example :— 

I applied for a berth on a large municipal undertaking in 
the North of London; no reply, so I called. I was politely 
informed that over 800 persons had applied. 800 pence, 
say half sent stamps—£1 13s. 4d. — Surely typewriters are 
cheap enough, and, unfortunately, clerks cheaper still. 

Trusting you will allow me to ventilate this grievance in 
your columns, and that others, especially employers, will air 


their views. 
Jaekanapes. 


Drop Forging. 


I should be glad if someone would give me a short 
description of the process of “drop forging.” I notice that 
many articles are advertised ** Drop forged," and I cannot 
find out anywhere an explanation of this term. 


| | Werdna. 
December 13th, 1901. 


Aeeumulators and Eleetrie Traction Systems. 


In your issue of December 13th, under the heading of 
* Accumulators and Electric Traction Systems," I notice you 
refer specially to the advantage obtainable by the use of a 
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reversible booster. Perhaps a few curves in illustration and 
in corroboration of this advantage may be of interest to 
your readers. 


Curve 1.— Shows the output of a traction gener tor working 
without battery or booster, the wide fluctuations of load being 


apparent. 
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Curve 2.—Shows the steadying effect produced by a battery in 
parallel with a generator. 
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Curve 3.—Shows a still further reduction of the variations by 
employing an automatic reversible booster in conjunction with a 


battery. 
ae E. S. W. Moore. 


Brakes. 


Would you be good enough to allow us to comment upon 
poiuts arising out of your leading article on brakes in your 
last issue? The question is so important that a few remarks 
cannot be out of place. l 

Two combinations of brakes are there suggested—(1) a 
mechanically operated slipper, with a rheostatic or a disc 
brake, and (2) an electro-magnetic slipper brake, and the 
ordinary wheel brake. Neither of these appears to us to be 
satisfactory, for the following reasous :— — 

Every car should be provided with two kinds of brake, one 
for regular service work and the other for use only in 
an emergency. In the first combination suggested, the 
mechanically operated slipper brake is quite correct for emer- 
gency purposes provided it can be fully applied instantly 
without much effurt on the part of the driver, and if its 
connection with the truck is not so rigid as to damage the 
car and shake the passengers when suddenly applied (we 
presume tbat by a mechanically operated slipper brake is 
meant any slipper brake wbich i8 not operated electrically). 
For service work, however, the rheostatic brake is open to 


serious objection, since it is inoperative if the trolley leaves 
the wire and the wheels begin to skid. 

In the second combination the ordinary wheel brake is 
sufficient for service work, but the electro-magnetic slipper 
brake is liable to fail just when it is most required. Suppose 
that a car gets beyond control on a gradient with a greasy 
rail ; the wheel brake is sufficient to cause skidding, and if 
the trolley leaves the wire, as it probably would at the first 
loop, the electro-magnetic brake is entirely inoperative. 

Skidding is so common on a greasy rail that no brake 
thereby rendered inoperative is suitable for emergency 
purposes. 

In his official report to the Board of Trade on a recent 
accident at Ramsgate, Major Pringle concludes that the 
rheostatic brake was rendered inoperative owing to the 
wheels skidding through a too powerful application of the 
hand brake. 

In an emergency, drivers are liable to apply every available 
brake to the utmost of their power, with the result that those 
depending upon the revolution of the wheels are rendered 
useless. 

Bearing these facts in mind, and judging from our own 
experience of some of the steepest gradients in the country, 
we are driven to the conclusion that the best combi. ation of 
brakes isa slipper brake (not operated electrically) capable of 
instantaneous application without mucli effort on the part of 
the driver, ani the ordinary hand-wheel brake. A combina- 
tion of a pneumatic slipper brake and an ordinary hand- 
wheel brake is working in Oldham and Stockport, where 
gradients varying from 1 to 10 downwards occur and where 
the rails are greasy at least six months in the year, and is 
giving every satisfaction. 

Viewed from nn entirely commercial aspect, apart from 
other more imperative reasons, it is economical to provide 
the safest possible combination of brakes, since a few acci- 
dents on any electric line may easily prove more costly than 
the total brake equipment. 

Hewitt & Rhodes. 

Manchester, December 17th, 1901. 


[We quite agree that if the wheels are skidded by the 
hand brake, the clectro-magnetic brake, whether of the 
rheostatic, disc or slipper type, ceases to be of service. We 
fail, however, to see what the troley has to do with the 
question ; surely our correspondents are aware that electro- 
magnetic brakes are operated by the motors acting as 
dynamos? The rheostatic brake alone may momentarily 
skid the wheels, but directly this happens the current ceases 
and the wheels again revolve, so that continuous skidding is 
impossible. Of course, the pneumatic slipper brake is free 
from this objection.—Eps. Erec. REv.] 


The Crawford-Yoelker Lamp. 


In your issue of December 6th there is an article by 
F. Z. Maguire on the Crawford-Voelker lamp, containing a 
number of extracts from a report on the lamp by Col. 
Holden, which I think it is necessary to examine somewhat 
closely. By taking extracts from Col. Holden’s report, 
instead of giving the report in full, it is made to refer to 
lamps of quite another class to those tested and actually 
reported on, and thus might mislead any person not well 
acquainted with the subject. 

Col. Holden, in his report, says :—*' I instituted a test of 
50 lamps, which was started on February 27th, 1901, and 
continued without a break, except to allow of the lamps 
being measured electrically and tested photometrically for 
1,000 hours.“ It is not stated in the report what was the 
voltage and the candle-power of the so tested lamps, and no 
mention whatever is made of the class of lamps tested. This 
vital omission is most misleading. 

The report goes on to describe the test, and gives the 
efficiency at the start and the efficiency (of the survivors) 
after 500 hours and 1,000 hours, but no mention is made 
of the voltage. The efficiencies given are :— 


At starting ... ... 2:535 watts. 
After £00 hours . . 27845 „ 
After 1,000 hours ... e. OOD „ 
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The writer of the article ingeniously works in a statement 
made by Sir Wm. Preece as regards his test on 8-C. P., 200- 
volt lamps (which are difficult lamps to manufacture) as 
follows :— 

200-voLT Lamps, 8-c.P. 


At start -— s .. 4°21 watts. 
After 400 hours we 574 p 


He then proceeds to compare the Crawford-Voelker lamps 

(of unknown voltage and unknown candle-power) with the 
200-volt, 8-c.P. lamps tested by Sir Wm. Preece, and he 
finally concludes with a statement that the Crawford lamps 
show a superiority of 41:6 per cent. after burning 1,000 
hours, as compared with the 200-volt, 8-O. P. lamps after 
burning 400 hours. 
. To anyone acquainted with the subject the omission of 
the voltage and candle-power of the lamps under test is 
obviously misleading. Even the youngest electrical tyro 
knows that the behaviour of a 16-c.P., 100-volt lamp and 
that of an 8 C. P., 200 volts are very different, and that lamps 
of the two classes are not fairly comparable, yet this com- 
parison appears to have been made by the writer of the article 
in question. I x » 

For some years past lamps have been made and sold in the 
open market of 16 C. P., 100 volts, with an average life of 
between 600 and 700 hours, an initial efficiency of 2:75 
watts and an efficiency of 3:35 after 600 hours, and if the 
lamps tested by Col. Holden were of this class it is quite 
evident that they are in no way superior or likely to be 
superior to those which have been for quite a long time 
readily obtainable. 

F. J. G. 


[We must take upon ourselves the responsibility of 
making extracts from the report of Col. Holden, which was 
placed in our hands in er/enso. We cut it down merely to 
economise space, omitting only parts which seemed not to 
be essential. It would have been better if the report had 
definitely stated that the lamps tested by Colonel Holden 


were 8 C. P., 200 volts; it is, however, plainly implied that 


such is the case. Perhaps the writer of the article, 
Mr. F. Z. Maguire, will furnish further particulars which 
will satisfy our correspondent. 

The widespread interest excited by Mr. Maguire's article 
has been brought home to us by the number of iuquiries 
regarding it which we have received, and the manner in 
which it has been quoted in the daily press throughout the 
country. Up to the present we have not been ina position to 
speak from our own knowledge as to the merits of tlie lamp, 


beyond recording our impressions derived from a visit to ihe 
laboratory ; but if the inventors care to place, say, a dozen 


or more of their lamps in our hands, we shall be pleased to 
carry out a thorough and impartial test of their efficiency, 
durability and constancy, free of cost to them, and to record 
the results in our pages. Y 

Every innovation is subject to attack in its earlier stages 
—there are even electrical engineers who fail to realise that 
a higher efficiency is to their advantage in the end—and 
it is solely with a view to satisfying ourselves as to the 
merits of the new lamp that we make this offer. —Enps. ELEC. 
Rev. ] 


Batteries and Boosters for Eleetrie Traction. 


On page 992 of your issue of December 15th there 
appears a statement of so misleading a character that we 
should be glad of an opportunity of removing the erroneous 
idea which it may create. 

In the course of a description of a booster system for a 


traction load you state, “In very few instances, however, is 
the extra expense and complication caused by a reversible 


booster really necessary, as it must be remembered that 
although the booster helps the battery to discharge at or 


“near its. one-hour limit, it must consequently be working 
the battery very hard, and it is claimed that if the money 


which is spent on the boosters and switching arrangemer.ts 


is expended in putting in a larger battery, the battery will 
be sufficiently elastic to give all the regulation that is neces- 


gary, and at the same time, owing to its being larger, it will 
not be worked to the same extent.“ 


So far as your description of the apparatus informs us, it 
is only at present working in a single station, which is, 
perhaps, some explanation of the views expressed, which are 
quite at variance with actual practice. An automatic 
reversible booster, requiring no alteration by hand of the 
reversing point, most certainly does not cause complication, 
and needs less attention than a machine which must be 
frequently adjusted according to the variations of the load. 
The suggestion that a one-hour rate of discharge is too 
onerous for the battery is one which savours of the last century, 
and does not, we think, trouble up-to-date manufacturers. A 
one-hour rate per se is in. no way injurious to a Planté 
type plate of suitable design and construction, if it is not 
continued until a dangerous drop in E.M.F. occurs, and this 
is one of the important objects which an automatic reversible 
booster obtains. By its use the heavy calls for current made 
upon the battery are immediately returned to it directly the 
line amperes fall, and consequently the E.M.F. per cell on 
discharge approximates 2:05 volts, even on a one-hour rate. 
It therefore follows that the watt-hour efficiency is much 
higher than if the battery were discharged to a compara- 
tively low voltage per cell and charged at longer intervals. 

Of course, it must not be understood that a booster 
designed to work as shown by the diagram would for a 
moment be entertained by us, or should, we think, be accepted 
by any competent engineer for the purposes of a reversible 
booster, as a more ineffective and inefficient method of 
endeavouring to obtain the results desired, can scarcely be 
conceived, quite apart from the fact that the whole principle 
by which regulation is sought is wrong. | 

The suggestion that the money necessary for booster and 
switchgear should be put into a larger battery, which would 
* give all the regulation necessary," is very misleading. 

A battery in plain parallel with the generators drops its 
volts in proportion to the discharge taken from it. If it is 
discharged through an automatic reversible booster, not only 
is its drop in volts compensated for, but owing to the fact 
that the current taken from it is immediately returned, the 
exhaustive and destructive effects which ordinarily result 
from a rapid discharge are altogether nullified, and, conse- 
quently, it i8 practicable to work the battery at a much 
higher rate than would otherwise be possible, with the result 
that with an automatic booster a battery of a given size can 
take care of very much larger fluctuations than it could do if 
it were not discharging through a booster. 

We venture to think, moreover, that the station engineer 
would not regard an extra two hours’ run per day for the 
sake of completing the charging of the battery with the same 
complacency that such a course is put forward. 

The general tenour of your remarks recalled to our mind a 
fable touching a fox, but with Christmas so close upon us we 
dismiss the thought. 


Chloride Electrical Storage Syndicate, 
Limite, 
G. A. GRINDLE. 


London, December 18th, 1901. 


—— 


Mixed. 

In the Evening News of Tuesday there appeared a long 
description of an invention by a Parisian dentist, who claims 
to have discovered the art of seeing through the telephone. 
The reading of this gave me a restless night, and early this 
morning I sat in my room, by the dim light of a fire, on 
which 1 melted some enamel, as did the Parisian dentist, 
and awaited results. 

No figures, no colours, appeared on the walls of my room, 


but my telephone went tick, tick, tick ! 


Was this a message from Mars, from Tesla, or from 
Marconi, or was it that ubiquitous letter“ S“ knocking 


‘about through recent atmospheric disturbances ? 


I shall attach an incandescent lamp of e C. P. to the disc 


‘of my telephone—this is what the Parisian dentist did— 


and if I sce anything remarkable in the exchange to which 
I am connected, or in its personnel, I will communicate 


with you again. 


Do you think Mr. Yerkes, the Rothschilds, or Mr. 


‘Whittaker Wright would be prepared to back me finan- 


cially ? The Parisian dentist says that he expects the 
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contract between himself and the French Government may 
be signed any day. He only asks £1,000,000 for the 
invention, which costs about 158. to apply to one’s 
telephone; and when he has got through with the French 
ae he is coming over here to dispose of his English 
rights. : 

What effect will this have on the agreement between the 
Post Office and the National Telephone Company? It is 
conceivable that the terms of the agreement will at last 
be seen through ! 

Dotty. 

P.S.—Is the Evening News to be relied on when dealing 
with matters of scientific interest ? 


Cable v, Eleetrie Traction. 


Referring to the paragraph in last week's issue on “ Cable 
v. Electric "Traction," you do not mention the Glasgow 
Subway Company. We understand that this company's 
expenses with cable traction work out, very much less than 
other concerns of a similar nature driven electrically. Can 
any of your subscribers say if this is actually the case? 


A. B. C. 


[Our correspondent, bas, perhaps, overlooked the fact that 
the cable lines referred to in the note in last week's issue 
were framiays, Le., street lives, not lines partaking of the 
natnre of tubes or underground lines. The Glasgow Subway 
is underground throughout, and should be compared with 
the electrical underground lines rather than with surface 
tramways, 

No far as our formation goes, we believe the actual 
working expenses of the Glasgow Subway are very low per 
train mile, and may possibly be considerably less than the 
figure for any of the London electric tubes, which is perhaps 
not altogether to be wondered at with coal half the price in 
the North that it costs in London. 

But, as we are almost tired of pointing out, there is more 
to be considered than cost alone. A coster is able to drive 
to Epsom races on his donkey barrow for much less outlay 
than a finely-equipped coach and four costs the rich 
American ; and we cannot help thinking that even the good 
Glasgow folks would prefer paying a little more in the way 
of fares or would travel much more often if clean, comfort- 
able, well lighted and warmed carriages—like those on the 
London tubes—propelled by a smooth and reliable electric 
traction system, were to replace an extremely noisy, ill- 
smelling, and very uncertain wire roy e. 

The fact of tares having lately undergone considerable 
reduction upon the Glasgow Subway, tends to show that the 
extensive electric tramway system on the Glasgow streets 
overhead has exercised a material influence on the Subway 
receipts. ‘The only remaining effort which the Subway 
directors can make in the way of improving their dividends 
from practically nothing to at least 4 or 5 per cent., is to 
throw out the cable at once and spend an extra 15s. in order 
to earn an additional sovereign.— Ens. ELec. Rev. ] 


BUSINESS NOTES. 


The “Batten” Rectifier.—The General Electric 
Company (1900), Limited, have issued a circular of their“ Batten” 
patent rectifier tor charging small accumulators, exciting spark coils, 
or driving small motors, where direct current is required but only au 
alternating current is available. The apparatus is a polarised relay, 
whose tongue moves synchronously with the alternations of the 
current, and sends unidirect ional impulses iuto either of two paths, 
which it opens for itself, and is independent of alteratious of 
frequency or voltage. It will work with a much lower percentage 
of wasted energy than would result from doing the same work ona 
direct current circuit through charging lamps. — Jt starts at once at 
full loud, without speeding up, without expert attendance and 
without delicate mechanical starting devices. It will carry six 
amperes at 50 volts and a larger current at lower voltages. 


Electrolytic Alkali Company.—Messrs. D. Bruce 
Peebles & Co. have secured the contract for the supply of eight 
25 0-11 P. double-commutator 2,500-ampere generators for the above 
company. This plant when cumpleted will form one of the largest 
electrolytic plants in the countrv. 


Electrical Wares Exported. 


Wink ENDING Dec. 18TH, 1900. | Waer enpina Dec. 17TH, 1901. 


Alexandria.  .. Value £70 Amsterdam .. Value 450 
Teleph mat.. 92 Bangkok. 21 


Amsterdam .. 40 Bombay Em e 5. BI 
Bangkok ae EM E 61 Buenos Ayres, 'Teleg. mat. .. 108 
Buenos Ayres ao 2. uel R " Teleph. cable. 75 

"d Teleg. wire. 644 | Caloutta .. .. «6 € 195 
Calcutta Hi oe .. 546 Cape Town .. «s eS 0 5. 540 
Cape Town .. .. ...  .. _ 163 Channel Islands 890 

i Teleg. mat... .. 1,967 Christehu ch „ le" | 
Colombo  .. jx is .. 147 | Christiauia. Teleg. wire 0 
Copenhagen. Teleg. cable  .. 223 Colombo d ae 141 
Durban " za zs .. 952 [Copenhagen . 220 
East London. 'Teleg. mat. 655 Durban "T e e. S. 540 
Fremantle .. 5 xi .. 815 Fremantle .. m we .. 18 
Gibraltar. Teleg. mat. .. .. 10 Gibraltar yao Jani aa OB 
Halifax » " 26 Hobart T: T . . . 19 


Hamburg. Teleg. mat. 8 
Hong Kong .. E " 
Liban. Teleg. apparatus 


.. 500 Hong Kong ss e 5e WÈ? 
. 1,037 Madras dig S x 
940 Melbourne, Elec. cables , 70 


Melbourne  .. "5 | Nagasaki. Teleg.mat...  .. 3000 

- 'Teleg. mat. .. .. 909 Otago 3 8 <i oa . . 16,000 
Odesa. Teleg. mat. ee .. 200 Penang is i. „ „ D 
Ostend E ee is .. 412 Port Elizabeth  .. 2» eS, M 
Otago ce m PE ee es 46 Port Said oe ee ee ee 190 
Port Elizabeth — .. E m 88 Progreso «s - . 8 


Port Said Es A is 21 
Rangoon as oe si .. 475 


Reval.. a is ws ate 
St. Petersburg. Teleg. mat. .. 10 


Rio Janeiro  .. 36 | Shanghai .. 168 
i Teleg. mat. .. 563 Sydney ds EM S . 107 
Rosario - E vx .. 677 Syra .. is " $a „ 35 
" Teleg. mat. .. 809 | Toronto EE I 
Santos 95 zm .. 417 Wellington of 5 
Shanghai ..  ..  ..  .. 26 | Yokohama .. a .. 279 
Singapore sis a . 315 
Steckholm. Teleg. mat. .. 242 
Sydney - ss s .. 822 
» Teleg. mat. s .. 1,733 
Wellington .. s bn se 51 
Yokohama .. 828 es vs 30 
Total  .. £16,660 Total £26,115 


Foreign Goods Transhipped. 


| Christchurch. Elec. mat. Value £20 


Bankruptcy Proceedings.—At a sitting of the 
London Bankruptcy Court, held on Thursday last week, before Mr. 
Registrar Linklater, Frank Walter Henton, electrical eugiueer, trading 
at 24, King William Street, Strand, as F. W. Henton & Co., applied for 
au order of discharge. The Official Receiver (Mr. G. W. Chapmau) 
reported that the bankrupt failed in August, 1898, with rankiug 
liabilities £1,070, aud assets that had realised £2 158. 5d. He 
began business on his own account in October, 1891, but was un- 
successful, and losing his capital, abandoned the business after 9 or 
10 months. In the autumu of 1893, he contracted to furnish an 
electrical equipment for the stage of tbe Albambra Theatre, for 
which purpose he took premises in King William Street, Strad, 
where he also carried on a general busiuess. The failure was 
ascribed to losses on contracte, both in connection with the 
Alhambra Theatre and for illuminations at the time of the 1897 
Jubilee. The discharge was suspended for a further period of two 
years on the grounds of (1) insufficiency of assets to pay 10s. iu 
£ to the creditors; (2) imperfect books; (3) trading with know- 
ledge of insolvency. 


Dissolution, — Messrs. J. T. Tattersall and 8. 
Smith (Tattersall & Smith, electrical engineers, of Morecambe, 
Lancaster and Middlesbrough), have dissolved partnership. Mr. 
Tattersall contiuues the business under the old style. 


Catalogues.— The Forest City Electric Company, of 
Manchester, has sent usa copy of its new catalogue of dies for 
“ drop forged” commutator segwents, from which we observe that 
the company is prepared to turuish most of the standard segments 
for tramway motors, as well as fur generators. Readers who obtain 
this catalogue will be interested iu pages 37, 38 and 39, as they 
show how one mauufacturer of electrical machinery has standardised 
his cummutatours. Tue 15 different segments shown on these three 
pages are used ia commutators of four different diameters ouly, 
which means only four differeut sizes of insulating rings, as well as 
appliances for assembling and finishing. 

Messrs. Mather & Platt, Limited, of Manchester, have issued a 
pamphlet which we have no doubt will be very serviceable just 
now when the electric motor is coming 80 much into evidence fot 
factory driving. The pamphlet, which is got up in that excellent 
style which characterises all of their publications, is entitled 
* Electrically-driven Machinery,” and contains a brief recital of the 
advautages of the electric motor, aud shows such in use for driving 
machinery of different kinds, such as calico-priuting machinery, 
hoists, travellers, circular saws, drills, pumps, conveyors, shunting 
locomotives, &c., &c. The way iu which the motor lends itself to 
fixing in almost auy position is shown in some ef the pictures, the 
positions illustrated being—raised on a platform, driving a line 
suaft by belt, placed overhead, fixed against a column, &c. 

The British Schuckert E:ectric Company, Limited, of Clun House, 
has issued a new price list (illustrated) of its continuous current 
dy namos. 

From the Tibbington Collieries and Brick Works, Limited, of 
Tipton, Staffordshire, we have received an illustrated list of fire 
bricks for boiler seatings and flue coverings. 

Dick's Asbestos Company and the Eagle Non-conducting Cement 
Company have issued a very neat wall calendar. 

Tue Edison & Swau United E. L. Company are sending handy 
glass paperweigbts out to their customers. | 


Exhibition.—Tbe Electrical Exhibition at the Royal 
Aquarium, Westminster, opened on Monday, 16th inst., and con- 
tiuues until Jauuary 25tn. ! 
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Electric Winding Gear.—The illustration represents 
an electric winding gear which has just been supplied by Mesers. 
Ernest Scott & Mountain, Limited, electrical and general engineers, 
of Newcastle-on-Tyne, England, to the He*kmondwike Collieries, 
for winding from a staple about 100 yards deep. The winding 
gear consists of one of Scott & Monntain's 4-pole open-type 
electric motors capable of working up to 50 E. H.. at a speed of 
about 600 r.p.m., and at the end of the motor shaft an antomatic 
electric brake is fitted which susta/ns the load immediately the 
current is switched off, the coils of the electro-magnet being in 
circuit with the armature of the motor. Immediately the eurrent 
is switehed on to the motor the armature is attracted by the electro- 
magnet and releases the brake wheel The motor drives tbrough a 
train of gearing (the first motion pinion being forged steel machine- 
cut), into a machine-cut cast-iron spur wheel, which is supported by 


a countersbaft on which a pinion is carried gearing into a spur 


wheel on the drum shaft. The drum is 3 ft. 6 in. diameter by 


ELECTRIC WINDING GEAR. 


2 ft. wide, lagged with elm with strong cast-iron sides, and a brake 
strap being fitted on one side which is controlled by the attendant. 
An indicator is provided which shows the position of the cages in 
the shaft; this is driven by machine-cut wheels from the shaft. 
The whole gearing is mounted upon a cast-iron bedplate made in 
sections for getting down the pit and into position by the staple. 
The electric motor on the winding gear is controlled by a special 
type of liquid reversing and regulating switch. The dynamo 
supplying current to the winding gear is also of Messrs. Scott and 
Mountain’s multipolar type giving an output of 50 Kw. maximum 
and is driven at bank by a horizontal engine, the current being 
taken tbrough cables 1,030 yards in length down to the winding 
gear motor. The firm makes winding gears of this type in all 
sizes. 


Electrical Developments in Cleveland.—The Leeds 
Mercury says that, at an estimated expenditure of £70,0°0, Messrs. 
Bolckow, Vaughan & Co. are installing electricity as motive power 
for the greater portion of their machinery at the Cleveland Steel 
Works, Middlesbrough. At the Normanby Ironworks, near 
Middlesbrough, an electrical hoist (the first of its kind in Cleveland) 
is now being erected for the purpose of conveying the materials 
to the top of the new furnaces which have receutly been blown-in 
at Normanby, and are now producing 1,000 tons of iron per week. 


Electricity in Collieries.—An installation of electrically- 
propel'ed coal wagons is being carried out in the collieries of the 
Société des Charbonnages de Grand-Conty, Belgium. 


The European Maguire Works.—The Bury Guardian 
says that satisfactory progress is being made with the equipment of 
the works at Elton Fold, which are about to be opened by the 
European Maguire Electrical Manufacturing Company, Limited, 
and it is anticipated that work will be commenced in earnest early 
iu the New Year, as the firm have to commence the delivery of 
goods by March. The first order which will be dealt with at Bury 
will probably be the contract for trucks for the Great Northern 
Railway Company, which has been secured by this firm. The 
amount of the contract is £25,000, and it will take some eight 
months to complete. Another matter of interest to Bury people is 
the fact that negotiations are nearly completed for the makiug, at 
Bury, of the new Crawford-Voelker electric glow lamp, for the North 
of England, the European Maguire Company having practically 
obtained the rights to make the lamp. 


Concert.—The Incandescent Electric Lamp Company's 
employés held their annual smoker in Brook Green Works on 
Baturday evening, 14th inst. 


* 
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London: The Bedford Press. 1901. 

“The Centrifugal Pump, Turbines and Water Motors,” by C. H. 
Innes. Manchester: The Technical Publishing Company, Limited. 
1901. "Third edition, 4s. 6d. net. 

“The Practical Electrician's Pocket Book for 1902." Edited by 
H. T. Crewe. London: S. Rentell & Co, Limited. 1s 

“Bulletin of the United States Fish Commission.” Vol. xix. for 
1899. Washington: Government Printing Office. 

„Proceedings of the Phvsical Societv of London." Vol. xvii, 
Part vii. London: Taylor & Francis. 1901. 

„Annuaire pour l'an, 1902." Paris: Gauthier-Villars. 1 fr. 50 c. 


Tramear Recorders.—We alluded in our last issue 
(page 1008) to -Messrs. Everett, Edgcumbe & Co.’s new recording 
instruments, which have been specially designed for recording the 
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power taken by tramcars. We are now able to give an illustration 
showing a recording ammeter of this type. Among its important 
features are the special elastic couplings supporting the movement 
inside the outer portable case, whereby the vibration of the car is 
effectually damped out. This not only protects the instrument 
from damage, but at the same time ensures accurate readings even 
under trying circumstances. It should be mentioned that these 
instruments are of the moving coil type, aud besides being 
absolutely dead-beat, are unaffected by being placed near the 
motors of the car. 'The instrument illustrated is fitted with a 
“continuous roll" chart, but all these recorders are also adapted 
for single sheet charts, which, in many cases, are preferable. We 
understand that Messrs. Everett, Edgcumbe & Co. are supplying 
these to several electric tramway companies. 


Christmas Holidays.—The Langdon- Davies Electric 
Motor Company, Limited, will close their works and offices from 
Monday, December 23rd, to Saturday, December 28th, inclusive. 
A small staff will remain to deal with urgent correspondence. The 
Electric Construction Company, of Wolverhampton, will close its 
works from midday on Tuesday, December 24th, to Saturday, 
December 28th inclusive. 


Edinburgh.—The contract. for the electric lighting and 
heating of the Edinburgh Museum, has been placed in the hands of 
the National Electric Wiring Company, Limited. We understand 
that the Edinburgh Museum is next in importance and size to the 
British Museum, London. The contract for the electric lighting of 
the War Department Buildings, Millbank, has also been secured by 
this company. 


E.L.B.— The Electric Lighting Boards Company announce 
that their French representatives were able at three days’ notice to 
instal the entire electric lighting system of the numerous stalls at 
the great Automobile Exhibition in the Grand Palais of the Champs 
Elysee, the number of lights applied in this limited time being no 
less than 6,000. 


Fires. — Damage by fire to the amount of £800 was caused 
at the works of Messrs. F. Jones & Co., electrical engineers, Seller 
Street, Chester, on Monday night, last week. 

We learn that on Wednesday morning, the premises of Messrs. 
Gent & Co., electrical engineers, of Leicester, were destroyed 
by fire. It seems that the fire broke out in an insulated wire factory, 
and the whole buildings were gutted, the loss being £15,000. 


Faraday House.—An important change in the com- 
mencement of the Session will come into operation at the Electrical 
Standardising, Testing and Training Institution next year, the 
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session, 4.«, a new course of instruction, commencing on Monday, 
January 13th, 1902 instead of in the middle of February as here- 
tofore. The entrance examination will be held on Wednesday, 
January £th,at 11 o'clock. 


Foreign Electrical Imports.—The value of tne foreign 
electrical goofs and apparatus imported into this country during 
last month is returned at £58,029, as contrasted with the £52,051 in 
October Jast, and £149,537 in November, 1900. So far as tlie year 
has eone, there has been a falling off in the imports, the returns tor 
the 11 months ending with November last showing a total of only 
£701,810, as compared with £1,118,760 in the first 11 montbs of 
1900. 


The Glasgow Exhibition.—A local paper says that the 
Corporation have bought at £10 10s. each from Messrs. W. Macfarlane 
and Co., the 57 electric light pillars which they had in the Exhibi- 
tion grounds, They have also accepted the offer of the Brockie- 
Pell Arc Lamp, Limited, to sell 200 of their exhibition double 
carbon lamps, similar to those now burning in Springburn Road, at 
£8 3s.each, they taking back the 67 single carbon lamps supplied 
to the Corporation some time ago, and allowing £5 each for them. 


Ijaacson v. New Grand, Clapham Junction, Limited. 
—This case came before Judge Horton Sinith, K C., and a jury, in 
the Westminster County Court on Monday, the plaintiffs being 
Alexander and Annie Izaacson, who aought to recover damages for 
the loss of their son, S. V. Lee Izaacson, through alleged defective 
plant on which he was at work for the defendant company when he 
was killed. Mr. Watson Moyses was counsel for the plaintiffs, and 
Mr. Minton Senhouse for the defendants. 

Mr. Moyses opined that the action was brought under the Em- 


ployers' Liability Act, 1880, and Lord Campbell's Act, 1846, the . 


Jatter being incorporated in the former. Plaintiffs sought to 
recover damages for the loss of their son who met with his death 
in a horrible manner by being scalded to death at the New Grand 
Theatre of Varieties, Clapham Junction, where he had been em- 
ployed as an engineer for some four months, by stepping euddenly 
into a sump, not far from the engine which generated the electrie 
licht for the building. It was full of scalding water, or steam, and 
had no cover on. It was too close to the boiler and not properly 
protected by the person in charge. Deceased was a splendid speci- 
men of humanity, was 23 years of age, and held 23 certificates from 
the Goldsmith's Institute and had won two L. C. C. scholarships for 
proficiency in various branches of electricity and chemistry. He 
was paid £2 28. a week as waves and £1 10s. a week overtime, but 
under the Employers’ Liability Act, the maximum tbat could be 
recovered was three years’ actual wages which came to £327 12s. 
On July 31st he was trying to remedy a defect in the plant when 
the accident occurred by his falling into this sump, which was a death 
trap if cver there was oue. 

The plaintiffs gave evidence as to their pecuniary loss. 

Mr. J. Owner, one of H.M. Inspectors of Factories, was called by 
Mr. Moyses, but Mr. Senhouse objected to his evidence on the 
ground that this was not a factory. Mr. Owner: This is a factory. 
Mr. Senhouse: Excuse me, electrical stations are not factories 
under the Factory Acts. There isa new Act coming in in January 
under which they are made factories. Even if it wasa factory il 
would not apply to this sump which is out in the yard. The issue 
here is for the jury to say whether there was negligence or not. I 
object to the witness giving expert evidence. 

Mr. Owner said he attended the inquest in consequence of 
teceiving a wire at the Home Otlice from the Coroner. Apart from 
his official capacity as a Factory Inspector he had a knowledge of 
machinery and engineering. He made the plan produced of the 
locus in qué to scale. Did not make the plan for the plaintiffs. He 
attended on a subpora and had declined to give a proof of his 
evidence. The sump was 4 ft. by 2 ft. and 3 ft. 9 in. deep. There 
was an earthenware 4-in. outlet pipe 2 ft. 6 in. from the bottom, 
and there was an inlet from the boiler 3 in. below that level on the 
opposite side. Attended on August 6th at the premises for the 
purposes of tbe inquest. The cover wasan ordinary drain inspection 
cover, What was known as an air-tight inspection cover, and the 
place to receive it was 18 in. by 24 in. There was no grating; the 
cover would be blown off in the event of a great rush of steam 
from the boiler. 

Mr. Moyses pressed for the adinittance of expert evidence from 
this witness. During the 20 years he had been appearing in these 
oo he had never met with such an objection, and it astounded 
jim. 

The evidence was admitted. 

Mr. Owner said, in his opinion, from his knowledge of machinery 
and engiuecring, the locus in quo was unsafe.—Cross-examinced : Did 
not know whether there was a regular inspection by the L.C.C. 
electrical department or whether the Battersea Borough Council 
inspected tbe buildings. Did not read a report of the inquest in 
the newspapers. 

Mr. Fredk. W. Rayner, Assoc. Inst. E. E., said he was manager in 
charge of the electrical installations at the various theatres of the 
defendant company, and bad 20 years’ experience. He employed 
deceased on behalf of the company. He was a good fitter with a 
sound electrical training. On July 31st the feed water had failed 
through the tube becoming blocked, and deceased cleared it. He 
afterwards iuserted a longer tube to make doubly sure that it was 
clear, one that would go right through. He satisfied himself, and 
wituess was leaving when he heard a cry, aud H o per, the stoker, 
VVV 
. in c piod Adel an floated olf tbe 

| n. ailed out with buckets to 
prevent flooding. The sump was to cool the water as there was nu 
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objection to the hot water going into the sewers. When witness 
had the sump cleared out about three weeks before the accident he 
found a bre ken. cover there, The one for use was cracked. There 
was a trench 14 ft. wide aud 12 ft. 6 in. deep ronnd the engine 
room, and the sail thrown up prevented one of the boiler-house 
doors from being opened, and that made it necessary to pars very 
close to the sump to pass in and out The trench was made to try 
and do away with the vibration caused to tha adjoining property 
by the machinery. There might bave been à serew-down cover, or 
checker plate, over the sump opening, ora grating. The directors 
of the defendant company, inspected the sump after the accident. 
He gave evidence at the inquest, and shortly after was discharged. 
Cross-examined : Had no explanation as to why he was discharged. 
His duties were to travel round and see after electrical matters at 
the various theatres of the company. He usually stopped ata 
theatre until the engines were started. There was a boiler atten- 
dant at the New Grand.  Izaacson was in charge when witness was 
not there. In blowing down some 60 or 70 lbs. of steam, the cover 
would be raised by the pressure. There was nothing wrong in 
taking the cover off. Re-examined: The sump was not properly 
constructed, or the water would have run off. 

Mr. Charles Cooper, consulting engineer, said he had many appoint- 
ments, had been chief engineer in the Spanish Navy, and had over 
40 years’ experience in boiler work. He inspected this sump and 
found it dangerously constructed. If the cover was closed there 
would be no means of properly blowing dowa. 

Frederick Hooper, boiler attendant at the New Grand, said the 
sump was unsafe. Cross examined: In his opinion Izaacson met 
his death by a pure accident. He stepped back and fell in. Re- 
examined : It was an act of forgetfulness that might happen to any- 
body. | 

Mr. Senhouse contended deceased was not a workman within the 
meaning of the E L. Act, that there was no negligence on auyone's 
part, no defect in the plant, ard when the accident bappened 
Rayner was not the person in charge. On the first point he read 
from the Act the list of persons it applied to, and contended that this 
young man with his 75 certificates and scholarships could not be 
regarded as any one of them. He was highly skilled. 

Mr. Moyses contended he came within the Act as a journeyman, 
and being talented did not prevent him from being a workmaa. 
He was an engineer, aud he (Mr. Moyses) had applied for hundreds 
of engineers in cases under the Act. He was exercised in manual 
labour when the accident occurred. 

The Judge said it was not part of bis duties. If he (the Judge) 
had done it that would not make him a workman. His duties were 
not to superintend when Rayner left. He had satisfied himself 
about the tube, and Rayner was leavirg when he was called back 
owing to the accident. There waa no case to go to the jury as he 
held deceased was not a workman. He found for the defendants. 

Mr. Moyses said he should take the earliest cpportunity of getting 
that decision reviewed. He formally applied to show he had not 
waived it for an award under the Workmeu’s Compensation Act, 
but at the same time asked for tLe hearing to be postponed. 

Mr. Senhouse submitted the decision must be given at once, and 
that deceased was uot a workman under the Workmen's Com- 
pensation Act. 

Mr. Moyses submitted an electrical station was a factory. Elec- 
tricity was produced by mechanical power, and he asked to be 
allowed to call evidence. 

Mr. Senhouse objected on the ground that there was no power fo 
produce evidence in au arbitration under the Workmeu's Com- 
pensation Act followiug a failure under the Electric Lighting Act. 
The same evidence applied. 

The Judge was of the same opinion, but if Mr. Senhouse would 
withdraw his objection, he would allow evidence tu be given. 

Mr. Owner, re-called, deposed that in his opinion, electrical 
Stations were factories, and they were so regarded by the Factory 
Department of the Home Office. 

Mr. Moyses: Electricity is made there? 

Mr. Owner: Yes. f 

The Judge: I have friends in the country who have their own 
electrical plant, but their houses are not factories. Electricity 18 
only generated at this theatre fur themselves. 

Mr. Moyses: They manufacture a commercial commodity, and 
that makes it a factory. . 

Mr. Senhouse: Electricity is not made, there is merely a chanye 
of force. ; l ; . 

The Judge held it was not a factory, and that deceased was not 8 
workman within the meaning of this Act either, there fore the whole 
action would be dismissed with costs. 

Mr. Moyses intimated that there would be an appeal. 


Mansion House Charge. — We understand that at 
the Mansion House on Tuesday last week, before Mr. Alderman 
Alliston, Wm. Geo. Bradley, assistant wireman, and Abrabam Gold- 
smith, electrician, of 237, Whitechapel Road, were charged on 
remand—the former with obtaining goods by means of forged 
orders from the General Electric Company, sad the latter for 
feloniously receiving the same, weil knowing them to have been 
fraudulently obtained. The prosecution was now undertaken by 
Messrs. G. Weston & Co, in lieu of the General Electric Company, 
inasmuch as it was on order forms stolen from Mesers. Weston that 
the goods were obtained. After a prolonged hearing the. ene 
discharged Goldsmith. Bradley he committed for trial on the 
charge of forgery. 


The Process Year Book (1901—1902).—This beantiful 
annual has again made its appearance, and is replete with examp m 
and information respecting the various engraving processes = i" 
book and newspaper illustration. In addition to black and w 
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engraving processes, colour work comes in for a good share of 
attention, and the examples given show effects both tender and 
true. It is published by Messrs, A. W. Penrose & Co., 109, 
Farringdon Road, London. 


Southampton Cranes, — At ET Town Quay, 
Southampton, on Tuesday morning, an official tr'al of a new 
electric travelling crane was made in the presence of Aldermen 
Bone and Tilling. Mr. Walter Bowyer (superintendent to the 
Harbour Board), Mr. J. G. W. Aldridge (electrical engineer), Mr. 
Cecil Sainsbury (representing the builders, Messrs. Stothert & Pitt, 
Limite t, Bath), and others. This is the seventh clectric crane that 
the Board bas placed on the Town Quay for bandling the very 
large and increasing traffic with which it bas to deal. The 
electric crane just completed is for dealing with light loads up to 
30 ewts. at 225 ft. per minute and lighter loads at a still higher 
speed. The cranes previously supplied have beeu placed on hich 
gantries to allow the traffic to pass through, but tbe present crane 
runs on an ordinary truck which is fitted with buffers and runs on 
4 ft. 8) in. gauge, so that it can be transferred to any part of the 
quay. The radius is 30 ft. The current is brought to the crane by 
flexible cables connected to junction boxes placed at convenient 
positions. The crane bas lifting and slewing motions worked by 
separate clectric motors. The lifting motion is actuated by a 
patented arrangement on a plan devised by Mr. Aldridge, the 
electrical engineer to the Harbour Board, in conjunction with 
Messrs. Stotbert & Pitt, Limited, by which the barrel is connected 
or disconnected from the lifting shaft by the same handle tbat 
works the lifting motor, the load being lowered under the control 
of a mechanical brake. This arrangement not only greatly adds to 
the speed of the crane, but also conduces to economy of current— 
two points of great ‘importance when discharging cargo. The 
slewing gear js actuated by a separate motor. The crane is housed 
in with a most complete crane house, the working bandles being 
placed close to a large window, so that the driver can see his work; 
and the whole arrangements are marked by great simplicity and 
compactness. There are incandescent lights in the crane house aud 
on the jib of the crane. The revolviny collector for taking the 
current from the centre pin of the crane is also a patent of Mr 
Aldridge’s. The builders have in course of construction no less 
than 80 electrical cranes for various harbour authorities. 


Telephonie Bell-Push Syndicate, Limited. — In 
connection with the winding-up of the Telephone Bell-Push 
Syndicate, Limited, Mr. Clauson moved on Wednesday, before Mr. 
Justice Wright, in the Companies Winding-up Court, for a stay of 
proceedings. The Official Receiver, he said, was entitled to certain 
fees and expenses. He had a balance in hand, but certain secured 
creditors required to be paid at once, whilst the other creditors had 
agreed to postpone their payments for three months. His Lord- 
ship asked if 16 was proposed to resuscitate the company. Mr. 
Clauson said it was. 1t had sold one patent, and might sell others 
if the proceedings were stayed. The proposal was to pay the 
Official Receiver bis fees and expenses, and leave the balance over 
until it was seen what could be done in the way of selling the com- 
pauy’s patents. Mr. Chubb said the Official Receiver left the 
matter entirely in his Lordship's bands. His Lordship said he saw 
no objection to granting the application. Proceedings [stayed 
accordingly. 


Trade Announcements,—The Liverpool Electric Cable 
Company, Limited, have commenced business at 292, Vauxkall 
Road, Liverpool, as manufacturers of electrical wires and cables to 
any specification. Their principal manufactures will be vulcanised 
rubber, electric light cables, pure rubber insulated cables, aerial 
eablea, flexible cords and dynamo wires. They have put down a 
complete plant, having all the Jatest improvements, The rubber 
used is manufactured fon the premises, and tbe company are 
crabled to guarantee the quality of tbeir cables. A new price list 
is now ready. Mr. Robert T aylor, who takes charge of the works, 
has had more than 25 years’ experience in the manufacture of 
rubber and electric light cables, aud was with Messrs. W. T. Glover and 
Co., of Salford, Manchester, and their successors, when they were 
converted into a limited liability company, for a period of 11 years, 
during seven of which be was works manager. Mr. Samuel Hart- 
ford, who takes cbaree of the commercial part of the business, was 
also with Meesrs. Glover & Co. for 15 years, and notifies us that he 
has transferred his business and services to the company, having 
been appointed its secretary and commercial manager. 


- The name of Rosling, Appleby & Fynn, Limited, has been 

altered to Rosling & Fynn, Limited. 
Troughing.—We understand that Messrs. Rowland, 
bave been 


Carr & Co., of 6 and 8, Lime Street Square, E. C., 
entrusted with the whole of the cast-iron troughing for the 
Manchester Corporation, through Messrs. W. T. Glover & Co., 
Limited. The same firm have also executed the whole of the steel 
troughing for the trunk main of the Charing Cross and City Electric 
Lichting Company, Limited, and have supplied through their 
principals, the Asphaltic Limestone Concrete Company, Limited, of 
Birmingham, for whom they are sole agents, something like 2,600 
tons of bitumen for the filling in of troughs. The Manchester con- 
tract for cast-iron troughing is one of the largest that has ever been 


given out for this class of work, being for over 100,000 yards. 


What the British Consuls have to Say.— Telephone 
Lines in Hong Kong, Colonial Secretary J. H. Stewart Lockhart 
reports, were kept in good repair during 1900, but considerable 
expenditure was found to be necessary in the new territory, where 
most of the poles are of timber. The police station at San Tin was 
connected by telephone with Taipo, new switchboards were installed 


at the central and Tsim Sha Tsui police stations, whereby a great 
improvement was effected 

Electric Light in Lagos.— In a report on the public works 
of Lagos, Assistant Colonial Secretary F. Bisset Archer states 
that “a great feature during the last two years has been the estab- 
lishment of the electric light. All principal streets throughout 
Lagos are now efficiently lighted by means of 250-c P. glow lamps. 
The light is kept burning from sunset to sunrise. All the principal 
Government buildings are connected, and it is hoped before 
very long to make arrangements for installing itin the houses of the 
mercantile community and otbers. 

Telephone Service in Hungary.—Consul-General C. C. Thornton, 
reporting on the financial condition of Hungary, refers to the intro- 
duction of the telephone into the capital and the adjoining town- 
ship of New Pest in 1880 under a system of licensing. He states 
that the license system was transformed in 1887 into a lease granted 
to private persons, but in 1897 the whole business was taken over 
and. worked by the State; Parliament, on the motion of the Govern- 
ment, having authorised the acquisition of all existing telephonic 
wires. 


ELECTRIC LIGHT AND POWER NOTES. 


Aylesbury.—The D.C. has resolved to enter into an 
agreement with the North Metropolitan Electrical Power Distri- 
bution Company, Limited, to carry out the supply of electricity in 
the district under the Council's prov. order. 


Ayr.—The T.C. has agreed that the charge for energy for 
motive power be for the first 500 units, 4d. per unit, reduced by a 
sliding scale to 2d. for 5,000 units per annum. 


Bath.—The City Council bas appointed Mr. Manville to 
report on tbe present condition and prospects of the electricity 
supply undertaking. Mr. Teague, the engineer, urges the necessity 
of prompt action to provide for next winter, and advocates the 
supply of energy to the Tramway Company as a means of effecting 
an economy. 


Bedlingtonshire.—The D.C. has decided to agree to the 
terms of the Northern Counties Electric Supply Company for sup- 
plying electricity in the district. 

Belfast.—4A deputation representative of the electrical 
engineering and gas-fitting firms of the city has protested 
against the contemplated "purchase of motors by the Corpora- 
tion for letting out purposes, and also against the Corporation fitting 
up wires, &c. The deputation was of opinion that the Corporation 
should contine itself to supplying electricity. 

Boston.—The Committee last weck passed the following 
resolution :—“ Having considered Mr. Adrian Collins's report, this 
Committee thinks it desirable to invite three or more constructive 
firms to submit schemes of public lighting, electric traction, and 
supply of motive power, with estimates, and that the said firms give 
alternative estimates showing terms upon which they would work 
the scheme put forward for a term of years, and the terms upon 
which the Corporation could acquire them." 


Brynamman.—A meeting of ratepayers was held 
recently to consider the question of the lighting of the town, and a 
committee was appointed to take the matter in hand. 

Cardiff, —A succession of mishaps led to a failure of the 
electricity supply for a short time last week. 

Coventry.—The E. L. Committee has decided to change 
the frequency of tbe alternating current supply from 87 to 50 cycles 
per second in carrying out the extensions. 


Dingwall.— Mr. Adams has laid before the T. C. a pro- 


posal to utilise the tidal current in the canal at Dingwall for the 


. purpose of generating electricity. Mr. Adams's scheme contem- 


plates 1,000 S-. P. lamps, and the capital outlay is estimated at 
£4,000. 

Dorking.—The C. D. C. has rescinded the resolution 
passed in November, 1900, agreeing to sell or transfer the electric 
lighting prov. order to a company. 


Dumbarton.—The T.C. has resolved to apply for a prov. 
order for lighting the burgh with electricity. 


Edinburgh.—Two unfortunate errors got into our 
note under this heading on 6th iust. We are iuformed by Mr. 
F. A. Newington, the resident electrical engineer, that the motors 
connected with the Corporation works amount to 2,445 H.P., not 
8,443; also, the total costs per unit for the week ending November 
21st were 1:866d., not 866d. We regret the errors the more, see- 
ing that if the figures had been correct they would have shown suck 
& prosperous condition of affairs. 


Elland.—Application has been made by the D.C. to 
the L.G.B. for sanction to borrow £16,000 to provide an electric 
installation and refuse destructor. 


Epsom.— The D.C.'s electric lighting works were openee 
on the 9th inst. The undertaking starts with applications for 1,050 
lamps for private consumers. The generating station is fitted with 
two 150-H.P. boilers and generating sets to give 35 and 75 Kw. 
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respectively, working at 460 volts on the three wire system. Mr. 
Foster has been appointed resident electrical engineer, and the con- 
sulting engineer is Mr. Hawtayne. 

Frinton.—The U.D.C. has conditionally approved of the 
Frinton Electric Company's application for a prov. order. 


Gillingham.—The D.C. has decided to apply for a prov. 


order to supply electricity in the district. 


Glasgow. The electric light pillars—57 in number — 
displayed by Messrs. W. Macfarlane & Company, Saracen Foundry, 
inthe Exhibition grounds have been purchased by the Corporation 
at £10 10s. each. An offer of the Brockie-Pell Are Lamp, Limited, 
of 900 of their Exhi^ition double carbon lamps at £3 3s. each has 
also been accepted by the Corporation. 


London.—Crry.—The negotiations between a Special 
Committee of the City Corporation and the City Company, from 
which so much was expected, have, unfortunately, collapsed. It was 
arranged that. the Committee should report to the effect that all 
the old contracts should be terminated at once, that all litigation 
should cease, and that a new contract for the lighting of the 
principal thoroughfares should be entered upon. The company was 
to be freed from all liability regarding the side streets. At the 
meeting of the Corporation on Thursday last week, the Committec 
was to have presented a report to this effect, but at the last moment 
a communication was received from the company’s solicitors which 
completely altered the position ; the company refused to agree to 
the cancellation of the contracts. Hence the Committee reported 
that the negotiations were broken off, and asked to be discharged. 
The Corporation agreed, and referred the question once more to the 
Streets Committee. The company denies that it ever consented to 
abandon the contracts, while the Committee is equally positive to 
the contrary, and the matter is practically in statu quo ante. 

LCC. It was stated by the Parliamentary Committee that the Bill 
to deal with the purchase of undertakings for the supply of electricity 
in London, in cases where a company supplied electricity in more 
than one metropolitan borough, provided for the purchase of the 
undertakings by the Councils of such boroughs in combination, or 
by the London County Council, with the consent of such Borough 
Councils, orof a majority of them. It would enable authorities to 
carry on the undertakings, and empower the County Council to 
transfer any part of au enterprise to the authority for the area such 
part supplied. The Bill also proposed to authorise the County 
Council to supply electricity in bulk, and to substitute 42 years from 
August 26th, 1889, as the period of purchase, in the place of the 
period named in Sec. 2 of the Electric Lighting Act, 1888. The 
Council approved the Bill without discussion. 

The Council, at its meeting on Tuesday, sanctioned or advanced 
the following electric lighting loans:—Battersea Borough Council, 
£10,000; Hackney Council, £35,800, for lighting and refuse destruc- 
tor; and the St. Pancras Council, £18,210, for buildings, mains, 
meters, and machinery. 


Mauchester,—At the close of a long meeting last weck, 
the Electricity Committee of the Corporation appointed a committee, 
with the Lord Mayor as its chairman, to iuquire into certain state- 
ments which had been made affecting a member of the committee, 
who, it is alleged, had made use of the services of the officials of 
the department for the purpose of his own private business. 


Middlesborough,—The Council's consulting electrical 
engineer, Mr. Hammond, recently reported that the load was nearly 
up to the limit of their power of supply, and recommended that 
£7,500 should be expended in additional plant. 'l'he T.C. is taking 
steps to this end. 


Mitchelstown.— The R. D. C. has resolved to apply for a 
loan of £2,000 for electric lighting. 


Morecambe.—Mr. H. P. Boulnois recently held an 
inquiry of the L. G. B. into the application of the U.D.C. to borrow 
£5,000 for electric lighting excess expenditure. 


Otley.—The D.C. has decided to apply for a prov. order 


for electric lighting. 


Peterborough.—The Electricity Committee has recom- 


inended the Corporation to expend £10,000 on extensions of the 
electricity works. 


Paisley.—In connection with the extension of the electric 
lighting works in order to supply the tramways with energy, the 
T.C. has resolved to apply for a prov. order for further borrowing 
powers to the extent of £30,000. 


Perth.—There are now 13,457 lamps connected in Perth, 
within six months of the introduction of the electric light. 


Russia.— A company has just been formed in Brussels 
with a capital of £128,000, to be known as La Compagnie d'Elec- 
tricité du Midi de la Russie, to establish and work a central electric 
lighting station at Rostov on the Don. 


Npain,—A large central station, known as the ** Electra 
Irati,” has just been completed at Oroz Betelu. Water-power is 
utilised, the plant comprising two sets of 450 H.P. turbines and 
dynamos. The current will be supplied for lighting purposes in the 
town of Oroz Betula, and to the Villara works, for power purposes 
300 H.P. A works at Pamplona has also contracted for 100 U. r. 
This town is 20 miles away, and the current before transmission 
will be tranaformed at the station up to a pressure of 20,000 volts— 
the highest pressure yet attempted in Spain. 


Stamford.—The works now being erected consist of 
boiler house, engine room, and accumulator room. The boilers are 
by Messrs. Babcock & Wilcox, and are fitted with chain grate stokers 
driven by a motor; superheaters will also be added. Two Belliss 
engines coupled direct to Parker dy vamos are being put down; each 
engine is capable of developing 135 n f. P. with a steam pressure of 
160 lbs. per sq. in. Provision is made for the addition of a larger 
set when required. A battery of accumulators is being supplied 
consisting of 260 cells, and having a capacity of 350 ampere-hours 
when discharging at 35 amperes. The system adopted is the three- 
wire continuous current, with a pressure of 240 volts at the lamps. 
The switchboard was made by Messrs. Kelvin & James White, of 
Glasgow. The first portion of the cables will be laid by Messrs. 
Callender, on the solid system, and it is hoped that the supply 
will be commenced in February. The whole of the work is being 
carried out by the Urban Electric Supply Company, uuder the 
supervision of their resident engineer, Mr. W. E. Milns. Messrs. 
Edmundsons are the contractors. 


Sunderland.—Some time ago the Tramways Committee 
of the Corporation applied to the E.L. Committee for a reduction of 
the price of energy sunplied to them for tramway purposes. Mr. 
Snell, the electrical engineer, drew up a report showing the charges 
made in other towns, and last week it was decided that the Com- 
mittee could not reduce the price of 2d. per unit now charged. The 
report stated that the Committee had lost considerably last year on 
the tramways, the actual cost for electricity for the trams being 
4'11d. per unit and the average charge only 233d. 


surbiton.—Recent proceedings of the District Council 
savour of Gilbert and Sullivan’s operas, or of the story of 
Dr. Jekyll and Mr. Hyde. Briefly, the E.L. Committee elected a 
Mr. Sbaw to the position of chairman, knowing that Mr. Shaw was 
opposed to the scheme. The latter then presided at a meeting of 
ratepayers called to protest against the Council's electric light 
scheme! Naturally, the Committee passed a resolution of want of 
confidence ; Mr. Sbaw resigned, and afterwards tried to get the 
report of the Committee rejected, but without success. 


Swansea.—Mr. Chamen, electrical engineer to the 
Glasgow Corporation, who had been called in to report on the pre- 
sent cost to the Harbour Trust of lighting the docks, r ported that 
the cost to the Trust, including maintenance, was 1°577d. per unit. 
Mr. Prussman stated that the generation of electricity at the docks 
could be done by the Corporation at 1d. per unif, provided it was 
supplied in bulk of at least 300,000 units per annum. With main- 
tenauce, Mr. Prussman expressed the opinion that lid. per unit 
would be the very least it could be done for, and probably it would 
be more. It was decided to offer the Harbour Trust the necessary 
lighting at 15d. per unit on a minimum quantity of 300,000 units 
a year. 


Swindon.—At a meeting of the T.C. last week the town 
clerk reported the receipt of the sanction of the Local Government 
Board to the borrowing of £31,000 for electric lighting purposes. 
With respect to the post of clerk of works, for the erection of the 
electricity works buildings, it was decided to select three or more 
applicants to appear before the Committee, and after the interview 
Mr. J. Fitter, of Tottenham, was appointed at a salary of £3 3s. per 
week. The question of the construction of the tramways was 
referred to a sub-committee to confer with the electrical engineers 
(Messrs. Lacey & Co.) and report. 


Swinton and Pendlebury.—The U. P. C. has appointed 
Mr. Wordingham consulting engineer to the Council. 

Waterford.—The Corporation has deferred consideration 
of the electric lighting scheme for six months. 

wellingborough.— The T.C. has decided to apply to the 
L.G.B. for sanction to a loan for establishing electric lighting 
works. 

Yarmouth.—The electric light receipts for the September 
quarter were £2,301 128. 9d. After meeting the cost of production 
and paying £775 as interest and sinking fund, there was & gurplus 


of £237 6s. 44d. on the quarter. There are now 568 customers with 
27,325 lamps. The quantity of electricity sold was 100,967 unite. 


nS 
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ELECTRIC TRACTION NOTES. 


Italy.—In a speech delivered by the Italian Premier, 
M. Zanardelli,on Friday last, he stated that as soon as the Chamber 
re-assembled he intended, without having recourse to private ira 
mission, to place the Rome-Naples electric railway project before i 
House for approval. The project stipulates for the accomplishmen 
of the journey between the two cities in 2} hours. -— 

Last week the official trial of the high-speed electric railway 
between Milan and Varese was made and a speed of 90 kon 
(64 miles) per hour obtained. The train was composed of 
elegant lst class carriages. 

Isleworth.—The advent of the L.U.T. trams in z 
district has had the effect of waking up the loca] shopkeepers a dr 
line of route, many of whom are putting in new fronts and 0 
wise making a bold bid for popular patronage. 


(Continued on paget1049.) 


3 We CM 5 me 


DE M cM 


vol. 40. No. 1,256, DECEMBER 20, 1901.] THE ELECTRICAL REVIEW. 1045 


SPRAGUE MULTIPLE UNIT SYSTEM. 
As APPLIED ON THE BOSTON ELEVATED RAILWAY. 


By FRANK J. SPRAGUE. 


(Continued from page 972.) 


MASTER SWITCH. 


The master switch (fig. 10) is of the cylinder type. Right 
and left movement of a single detachable handle, normally 


Fic. 10. 


latched in a central position, produces ahead and reverse 
motion, and any desired variation of speed. Movement 
is opposed by a spring, which returns the handle to the 
central or “ off position when released, and automatically 
cuts off the main current. The cover is lined with mica, 
well lacquered, and is easily removable. The vulcabeston 
separators are hinged to facilitate inspection. The switch is 
of such form and dimensions as not to restrict in any way 
the clear passageway across the car platform. 


TRAIN LINE COUPLER AND JUMPER, 


The train line is a compound cable, each wire heavily 
insulated and tested at 4,000 volts, aud the; whole sheathed 
with a waterproof braid. The couplers (fig. 11) are iron 
shells enclosing a block of insulating material, which supports 
the split-spring terminals of the train wires. They are con- 
nected to the train line at junction boxes, The terminals are 
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separated by an insulating partition, and are well insulated. - 


The couplers are shrouded, and are self-closing when not in 
use, The jumper, whose ends are constructed in a similar 
manner to the couplers, and have complementary female 
contacts, is reversible, and can be coupled in one plane only. 
Both the jumper and the coupler are connected to the cables 
permanently at the back, the intervening spaces being filled 
with insulating compound. Each conductor is insulated 
with rubber, and protected with braid of various colours to 
facilitate connections. 


RELAYS, AUTOMATIC STOP, AND THROTTLE. 


The relays, automatic stop, and throttle (fig. 12) are 
mounted vertically upon a slate support, thoroughly insu- 
lated, and the contacts are well separated and rigidly 
secured. "The coils are held firmly in place, and the plungers 
are positively guided. Platinum or silver tips are used for 
the throttle in order to require minimum attention and to 
ensure perfect contact. The bridging discs have universal 
adjustment and spring cushion. The protective fuses for 
the control circuits are carried by clips on the relay slate, 
which also carries for convenience the cut-out switches and 
part of the adjusting resistances. 


- 


RESISTANCES, 

The grid resistances (fig. 13) for the main motors are of 
a special cast material, and are of a loop form to ensure 
flexibility. They are supported in longitudinal vertical 
planes on reconstructed granite insulators carried by angle 
irons for attachment tothecar. Their construction permits of 
easy installation and repair, and secures reliable insulation 
as well as efficient radiation. 

They are of sufficient section to withstand the shocks of 
service, and are of ample carrying capacity for the most 
extreme demands. All wire connections are made by means 
of bolted terminals. 


Fic. 13. 


WEIGHTS OF EQUIPMENTS. 


These are as fcllows :— 


Ibs. 
Two master controllers ... is YN n e. 45 
One set relays, fuses, switches, &c.  ... bid .. 96 
One main controller and pilot motor ... Jb. .. 520 
One reverser is ES be -— 560 
Two junction boxes Sa -— - e 6 
Two couplers, with attached cables T 25 
One jumper aa bs ee T ju .. 10 
One set of grid resistances e. 5... 660 
One set of master switch and train cables .. 60 
Total iss sig is - .. 1,972 
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OPERATION. 
Inthe Boston equipment the motor switch is a separate 
piece of apparatus, operated when the rheostat switch is in 
an open circuit position, but for convenience of illustration 


resistance. In addition, the motors can be run temporarily 
with more or less of the resistances in circuit for the purpose 
of switching. On heavy railroad work, such as on elevated 
and suburban roads, minor variation of running speed in 

either the series or multiple relation of the 
motors by the use of resistances is rarely 
practised, and is never necessary, save in 
starting. The apparatus is especially 
arranged to discourage any such variation 
of running speed. 

The circuit which operates the pilot motor 
on each car is a purely local circuit, coming 
from the car shoes and returning to the 
track, just as the main circuit of the motor 
does. It is not connected to the train line 
or the master switches in any way. Its path 
is through the field magnets, brake and 
armature of the pilot motor, through the 
contacts of the coast, series, or multiple 
relays, and also through the contacts of the 
throttle and automatic stop. If either the 
throttle or the automatic is in an open 
circuit position, it is impossible for the pilot 
motor to move in one direction, and hence 
impossible for the controller to be advanced. 
and description it may be shown on the same cylinder as the although if in the advanced position it can be reversed. The 
rheostat. The typical circuits are arranged as shown in circuits through the relay contacts and the pilot motor 
fig. 14, in which the various parts of a full equipment are also pass through limit switches on the controller cylinder. 
indicated, as well as the iriter-connection of circuits. If this control cylinder is in the ** off " position, and the 

In ordinary operation the main motors are first thrown throttle and automatic stop are in the proper position, closing 
into series with a resistance, which is cut out until half the the coasting relay will not cause any movement what- 
pressure is supplied to each motor, which is the ha:f-speed ever, but closing the series relay will allow the pilot, if 
combination. In going thence to full speed, the main cir- otherwise uninterrupted, to move the controller to the serics 
cuits are first opened instantly at the main controller or position, where it will automatically stop. In the same way 
reverser, or, if desired, progressively through resistances and closing the multiple relay will move the controller either 


independent main contacts. The motors are then thrown from the coast or series position to full parallel, where it 
into parallel, with a resistance in circuit 


of about one-quarter that used in the 
first series position, which is progressively 
cut out until the motors have full pressure, 
and run at theirfull capacity and speed. 
The quartering of the resistances on the 
first position is effected by using independent 
resistances for each motor, throwing them 
in series and parallel relation the same as 
the motors and using the same progressive 
steps. 

In any position of the controller the 
current can be cut off instantly by the 
reverser, which has also independent main- 
line contacts on the same spiudle. Provision 
is made for dead-beat movement, and also for 
inter-connection of controlling circuits by 
contacts on the same cylinder as the main 
contacts. The circuit for the reverser passes 
through the automatic stop coil, and is 
completed through a by-pass on the con- 
troller in the first contact position, or through 
a contact made by the automatic, so tliat once 
opened it cannot be operated again unless the 
controller is in a safe position for the motors. 

The cylinder of the main controller is 
driven with an intermittent motion by a 
pilot motor through a powerful locked 
spring, so that the armature of the pilot 
motor and the spindle of the cylinder do 
uot move either in synchronism, or to an 
exactly like extent. This is necessary to 
ensure freedom from hot contacts and drag- 
ging of arcs. 

The pilot motor is governed by five relays, 
called, respectively, the “ coast,“ **series," 
and “multiple” relays, the automatic 
stop" and the “ throttle." MEE 

There are three ordinary running 
positions for a pair of railway motors ; 
the coast or open circuit position, the 
series position, when the two motors are in series without 
any resistance in circuit, and the parallel position, when the 
two motors are independently across the line without any 
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THE CENTRAL TELEPHONE ExcHaNGE.—VIEW OF METER Rack. 


will be automatically stopped. Opening the throttle, how- 
ever, will either arrest or retard the rotation of the pilut 
motor and the progression of the controller, and dropping 
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the automatic by opening the reverser circuit will return 
the controller to open circuit or any other determined 
position, regardless of the motorman. 

The throttle is operated automatically by the current in 
one of the motors, and serves a double purpose. It retards 
or stops the forward movement of the main controller at any 
desired current increment, and since it responds to a deter- 
mined value of the current, it can become an automatic switch 
for providing a definite rate of acceleration. It does not 
prevent any desired slower rate of acceleration, or in any 
way remove from the motorman the positive operation of the 
main controller at will witbin the limits of safe and desirable 
current input. 

The coast series and parallel relays are energised by plat- 
form-switch circuits, which terminate in the master switch. 
To this switch are brought also the terminal wires of the 
solenoids operating the reverser. Except as the motorman 
is limited by tbe automatic features, or hindered by circum- 
stances which he cannot, and is not intended to control, all 
operation either of the particular car or the train is initiated 
at the master switch. 


(To be continued.) 


THE CENTRAL EXCHANGE OF THE LONDON 
POST OFFICE TELEPHONES. 


(Continued from page 931.) 
WE may now proceed to describe the connections and the 
system of working. 

At the subscribers’ station there is a magneto-bell, a 
receiver and induction coil, a transmitter, and a 2-mfd. 
condenser. The connections of these are shown in the adjoin- 
ing diagram. It will beseen that when the receiver is on the 
hook, the receiver and transmitter are cut out of circuit, 
and the subscriber’s circuit is open to direct currents. The 
lines are, however, bridged by the magneto-bell in series 
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Back View or Local. BOARD, UNDER CONSTRUCTION. | 


with the condenser ; consequently the circuit is complete for 
alternating currents, and thus the subscriber can be rung up 
from the exchange. 

Following the lines to the exchange, we see that a 
constant potential difference of 20 volts is maintained between 
them by means of a storage battery. When the subscriber 
takes his receiver from the hook, his speaking circuits are 


closed by the switch-hook, allowing a current to flow 
through the transmitter and the primary of the induction 
coil; the small shunt current through the receiver, the 
secondary coil, and the magneto bell is negligible. 

At the exchange, this current passes to one of the lines through 
the line relay, of 60w resistance; this switches on the line 
indicator calling lamp across a pressure of 24 volts, causing 
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DIAGRAM or CONNECTIONS BETWEEN SUBSCRIBERS’ STATION 
AND EXCHANGE. 


it to light up, so as to attract the attention of the operator. 
A lamp of 60 w resistance is inserted in series with the other 
line ; its functiors will be dealt with later. 

The indicator lamp is directly under the jack allotted 
to the subscriber who is calling. Hence, the operator 
has no need to recognise a number as in the older 
methods, and to find the corresponding jack some inches or 
feet away ; in fact, she does not require even to know the 
number of the calling subscriber. 

Inserting an answering plug into the jack indicated (where- 
upon the calling lamp goes out), and pressing forward a 
switch on the keyboard, the operator is at once in communi- 
cation with the subscriber, ascertains the number wanted, 
aud proceeds to make the desired connection. 

For this purpose she takes up the calling plug corre- 
sponding with the answering plug just used, and taps the 
brass bush of the wanted subscribers jack, with the 
tip of the plug. If she hears a click in her receiver, she 
knows that the subscriber's line is engaged, and informs the 
calling subscriber of the fact. If silence reigns, however, 
she pushes home the plug, and pulls over the switch pre- 
viously used to speak to the caller. The first operation 
causes u lamp to glow, and the secoud rings the 
bell of the subscriber wanted. Directly he lifts his 
receiver his “clearing lamp” goes out, acquainting the 
operator with the fact that the subscribers are connected. 
She then presses a button, which registers one call on her 
own meter and on that of the caller. When the two sub- 
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scribers have finished their conversation, and hung up their 
receivers, both their clearing lamps light up ; the operator sees 
this and removes the plugs, when all is ready for a new call. 
If, however, one of the speakers wishes to leave the telephone 
for a moment without breaking the connection, and hangs 
up his receiver, his own clearing lamp goes out, but the other 
remains alight; under these conditions the operator knows 
exactly what is going on, and does not cut off the connection 
80 long as one or other of the lamps remains unlighted. 

Returning now to the diagram of the subscriber's circuits, 
we shall trace out the connections and see what happens. 

As noted already, when the subscriber lifts up his receiver, 
an indicator lamp lights up on one of the panels at the ex- 
change, through the operation of the line relay. Referring 
to the diagram, it will be seen that the current through this 
lamp also traverses the 30w coil of an auxiliary relay. This 


Subscriber's 
station. 


Exchange. 


SUBSCRIBER SPEAKING TO OPERATOR. 


attracts an armature and closes another circuit from the + 
(earthed) end of the battery, through a 9% relay (which 
rings a bell at night, but is short-circuited by a switch during 
the daytime), and throngh an auxiliary lamp, to the — pole 
of the battery. The auxiliary lamp is shunted by a 250 

relay, which acts, and shunts the 30% coil of the auxiliary 
relay with a 38 w coil on the same core; while the 30 w 
coil is necessary to pull up the armature of the auxiliary 
relay, the 380 coil is easily able to securely hold it. Were 


it not for this device, if more than one subscriber were to. 


call simultaneously, the resistance of the 30 w coil would 
cause too great a drop of pressure with the large current, 
and the lamps would burn dimly. Be it noted that, so long 
as a single call remains unanswered, the auxiliary lamp con- 
tinues to glow (and, at night, the bell keeps on ringing). 

It remains for us to explain why a 4-volt section of the 
battery is divided off at the + (earthed) end. 
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The 30 w relay in circuit with the bushes of the jacks 
has not so far been mentioned, as it is operated by 
the keyboard circuits. Its effect is to cut off the whole of 
the subscriber's indicating and auxiliary circuit directly the 
operator inserts a plug in the calling jack. For this 
reason it is called the cut-off relay. It will be obvious 
that when this acts, not only will the subscriber's indicator 
lamp go out, but the auxiliary lamp will also be extinguished, 
unless some other subscriber is calling. 

We pass on now to the operator’s keyboard circuits, 

The diagram below shows the complete connections for one 
pair of cords, though, of course, some of the apparatus, such as 
the battery, generator, meter, and speaking set, is common 
to all the cords at une position. 

There is a repeating coil in each cord circuit, This 
consists of a small transformer with four windings, each of 
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SUBSCRIBERS SPEAKING THROUGH CENTRAL EXCHANGE. 


40 w resistance, the battery being connected as shown in the 
diagram. These coils practically form the dividing points 
between the calling and answering subscribers’ circuits, 
As already mentioned, the repeating coils are placed in a rack 
in the basement, so as to minimise the resistance between 
them and the battery. It will be readily understood that, as 
the battery is common to all the subscribers, if any fluctua- 
tion in its terminal P.D. were caused by the currents 
used by any two subscribers, the same fluctuations 
would be imposed upon every other subscriber's circuit, so 
that considerable annoyance would result. The battery must, 
therefore, have an exceedingly low internal resistance, and tle 
common battery leads, as far us the point of distribution, 
must be as short as possible and very thick. $^, 

Tracing out the circuits, it will be seea thit normally the 
tips of the plugs are connected 2% the repeating coil und 
one of the springs of the ringing key; the; rings of the 


CALLING PEG 


ORDER WIRE KEY 


H L 
" RELAY 
8 (O aum ur 


DIAGRAM OF CONNECTIONS OF CORD CIRCUITS ON OPERATOR'S KEYBOARD. 


Should an earth occur on the — line, it will be seen that 
the circuit from the earth connection of the battecy is com- 
pleted through the fault, through the 60 w resistance lamp, 
to the — pole. This lamp therefore lights up, and thus 
calls attention to the fault. 

Next, suppose the + line goes to earth. The 4-volt 
section now operates, sending a current through the fault, 
through the 60% relay, to the tee between the second and third 
cells, Consequently the line relay closes the circuit of the line 
indicator lamp, which glows as well as the auxiliary lamp, 
and shows the fault. The operator recognises this directly 
she attempts to answer the apparent call. A short circuit 
on the line also lights up the calling lamp. 


plugs are connected by a similar circuit. The base of each 
plug is connected with the battery through a 12-volt lamp, 
having a resistance of 120 w, and through a resistance of 
83}; this raises the potential of the bushes of the two 
subscribers’ multiple jacks above earth potential when they are 
“through,” so as to give the engaged signal when some 
other operator tests the jacks with the tip of a plug. In the 
tip eircuit, in each case, there is a 10% relay, which is 
normally open. When the answering plug is inserted into 
the calling subscriber's jack, the current which flows actuates 
this relay, and places a 40 w shunt across the lamp, which 
therefore ceases to glow. Similarly, when the second gub- 
scriber takes his receiver off the hook, the second lamps 
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extinguished; but whenever either of these subscribers hangs 
up bis receiver, the corresponding relay opens and the lamp 
lights up. “When both lamps are alight the operator recog- 
nises that the conversation is over, and clears the 
connection. 

The connections of the operator’s “ head set are shown 
in the middle of the diagram. This is brought into opera- 
tion by means of the “ speaking and ringing " key shown on 
the right hand. Inserting an answering plug into the calling 
gubscriber's jack in the local section, and pressing the key 
from her, the operator asks the number required ; she then 
tests the corresponding jack on the multiple board with the 
calling plug, and if the line is clear, inserts the plug aud pulls 
the key towards her. This, it will be seen, disconnects her 
head set, as well as the calling subscriber's line, and joins 
the ringing generator to the wanted subscriber’s line. As 
soon as the latter removes his receiver from the hook, his 
clearing lamp goes out, the operator releases the ringing key 
(thereby also connecting the two subscribers through the 
inner contacts of the key) and the operation is complete ; 
but it has to be recorded, and for this purpose the operator 
presses the meter key shown on the left hand. This allows 
a current to flow through the operator's 20 w meter to the 
bush of the calling subscriber's jack ; a reference to the 
previous diagram shows that this current also flows through 
the cut-off relay and the subscriber's meter on its way to 
earth. The subscriber's meter has a resistance of 600 w, 
and is not affected by the current flowing through it, in 
parallel with the cut-off relay, ai the large resistances 
previously in circuit; but when the large current flows 
through the operator's low resistance meter, sufficient, passes 
through the subscriber's meter to actuate it, while, of course, 
the cut-off relay is merely held the tighter. 

The microphone in the operator's head-set is shunted by a 
condenser of 2 microfarads, and has in series with it a 
“retardation,” or impedance, coil of 140 w resistance, 
in addition to the primary of the induction coil, which is 
wound to 10 « resistance. The receiver is in series with 
the secondary coil, of 250 w resistance, and in addition 
to speaking on subscribers’ lines—in which case it is in 
series with a 2-microfarad condenser—can be used for com- 
municating with other exchanges. For this purpose the 
“order wire keys" are provided. Pressing the key cor- 
responding to the exchange required, the operator speaks at 
once on the call wire to an operator in the other exchange, 
who is always listening in the busy hours of the day; at 
night time, before speaking, it is necessary also to press the 
ringing key shown in the diagram. ‘The answering 
operator gives the number of one of the Junction wires, for 
which jacks are provided at each position, as already men- 
tioned. The first operator then inserts the calling plug into 
the proper jack, and this brings us to the junction board. 


(To be continued.) 


ELECTRIC TRACTION NOTES. 


(Continued from page 1044.) 


Barnley.—On 11th inst. Major Druitt and Mr. Trotter, 
of the Board of Trade, inspected the new electrical tramways that 
have been laid between Padiham and Nelson through Burnley and 
Brierfield, and covering a distance of about 8 miles. The overhead 
equipment is so far completed as to enable cars to run nearly 
3 miles from Burnley in the direction of Padibam. This portion of 
the line was examined, and later in the day the Corporatioa com- 
menced a public service of cars along this portion of the line. The 
approximate cost of the entire undertaking is about £150,000. 


Cleethorpes.—The Electricity Committee recommends 
that a sum of £32,500 be provided for in the Council's Improvement 
Bill for the purchase of the generating station and plant from the 
Great Grimsby Tramways Company, aud for the supply of electrical 
energy for lighting and traction purposes. 


France,—Several French capitalists are at present study- 
ing the project of an electric tramway from Dijon to Chagny, 
which will traverse the rich vineyards of the country. The project 
stipulates for electric traction and comprises the electric lighting of 
the intervening communes and “chateaux,” as well as tne supply 
to these latter of electric energy. 


 Laneaster.— he T.C. on Wednesday accepted tenders 
(£20,000) for electric tramways construction. (See under “ Cor} 
tracts Closed.” 


L. X N. W. Railway.—The newspaper press announces 
that it is practically decided that the working of the London and 
North-Western Railway by electric power is to be first tried on 
some of their branch lines. It seems that the proposal is to use 
electric motors instead of steam locomotives for the trains 
which run between Broad Street and the Mansion House vid 
Willesden. 


Light Railways.—The Times says that the Board of 
Trade have recently confirmed the following Light Railway 
Orders :— Halesowen Light Railway Order, 1901, authorising the 
construction of light railways in the rural district of Halesowen in 
the county of Worcester; Amesbury and Military Camp Light 
Railway (Amendment) Order (1991), amending the Amesbury and 
Military Camp Light Railway Order, 1898; Bardfield and Sible 
Hedingham Light Railway Order, 1901, authorising the construction 
of a light railway in the county of Essex, to join the proposed 
Elsenham, Thaxted, and Bardfield Light Railway with the Colne 
Valley and Halstead Railway; Bridgwater, Stowey, and Stogursey 
Light Railway Order, 1891, authorising the construction of a light 
railway in the county of Somerset, from Bridgwater to Nether 
Stowey and Stogursey. 


Liverpool and Manchester.— It is announced that on 
the 17th inst., plans for the propored electric railway between 
Liverpool and Manchester were deposited with the Board of 
Trade. 


Liverpool.—aAt a special meeting of the City Council last 
week consideration was given to a new Bill which is to be promoted 
in Parliament A proposal was made by Alderman Bartlett that a 
clause be confirmed giving the Council power to charge the cost of 
street improvements for the tramways service against tramways 
capital or revenue account. Mr. Higginbottom asked for the clause 
to be withdrawn. The Tramways Committee, he said, had no 
objection to what the Council might do with the profits, but the 
Committee wanted to be allowed to carry on the business so as to 
secure profits. They had only a very small reserve. This year 
they had given £35,000 to £40,000 more in extra wages to their 
servants. Why should there be a possibility of the Committce 
being asked to pay a million of money for widening streets? The 
tramway service was making very solid progress. It was a great 
and sound concern, and if the Committee were allowed to carry on 
their business as they had been doing they hoped in a year or two 
to present a surplus to the Council, and sav, '' Dispose of it as you 
like.” It was dangerous at present to interfere with the tramways 
undertaking. On a division the proposal was carried by 57 votes to 
27, but as the majority was less than that required by statute, the 
clause could not be included in the Bill. 

At the Liverpool Assizes last week, a widow, named Catherine 
Stewart, was awarded £125 as damages against the Corporation for 
injuries received by an electric car accident on January 12th last. 


Lowestoft.—The Tramways Committee’s proposal that 
the borough surveyor should act as engineer to the tramways, and, 
in addition to his salary, be paid the sum of £140 per mile single 
line upon the tramway track and the sum of £87 upon the construc- 
tion of the car sheds, was referred back for reconsideration by the 
Council at last week’s meeting. One member said he had a growing 
distrust of experts; the work was not of a kind which required 
technical knowledge. 


Mitcham.— The Parish Council has considered the 
various proposals of the Croydon and District Tramway Company, 
the L U. T. Co., and the London and Brighton Electric Railway 
Company, and has decided to give notice of dissent against all 
three. The tramway companies, however, are informed that 
opposition will be withdrawn if sundry concessions are made as to 
street widenings. 


Neweast]e,—Last week Board of Trade officials inspected 
the new system of electric tramways installed by the Corporation. 

The Mayoress set the first car in motion on Monday. There are 
20 miles of double track, extending to all of the suburbs. Mr. A. E. 
Le Rossignol is the Corporation tramways manager. 


Perth.—The T.C. have now finally agreed to acquire the 
tramways, at present in the hands of a private company, by 
arbitration. 


Port Glasgow.—The application by the Corporation to 
interdict Greenock from supplying, without consent, electric power 
to the tramways within the former burgh, was before Sheriff Glegg 
recently. Defenders stated that there was no reason to ask consent, 
the power being supplied iu bulk, and the mains and other apparatus 
belonging to the tramways company. The Sheriff postponed the 
case on the application of the defenders in order that the tramway 
company should be called as a party. | 


Richmond and Hampton Court.— The construction of 
the L.U.T. branch line to Hampton Court will be commenced at 
Richmond Bridge, and the company's surveyors have completed 
their work through Twickenham and Hampton Wick, at which 
latter place it is intended to have a car depót. The chairman of 
the Ricbmond Main Sewage Board has been empowered to take 
steps to safeguard local interests in the matter of the proposed line 
along Lower Mortlake Road, sundry difficulties having arisen as to 
the removal of manholes. 


Sutton.— The Sutton Herald continues an active crusade 
against the local tramway proposals, and publishes a long list of 
points at which it is aliezed it would be very dangerous to run 
electric trams on account of the narrowness of the roads. 
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 Sheffield.—The management of the Sheffield Corpora- 
tion Tramways are giving atrial toa new kind of lifeguard or cow- 
catcher, the existing guard having proved unsatisfactory. A band 
of steel, about 1 in. from the ground, and some 6 or 8 in. high, has 
been placed entirely round the underneath part of one of the cars. 
The band is bolted on to the framework of the truck, and encloses 
the wheels. Experiments made with dummy figures go to prove 
that the arrangement will be entirely successful in pushing people, 
who may get in front of the car, out of the way. 


Sunbury.—The U.D.C. Highway Committee considered 
plans deposited by the L.U.C. for light railways to be constructed 
through the district, and on their recommendation the Council 
decided to object because the proposed Order does not make pro- 
vision for surface water drainage where interfered with by the 
company's works; and the scheme does not include an extension to 
Lower Sunbury. The Council also wants other clauses relating to 
up-keep of roads, construction of footpaths, &c., inserted. 


The Underground“ Railways.—Laffau's New York 
correspondent telegraphed on 12th inst. as follows :—“ Mr. Yerkes 
has awarded the contract for the electrification of the Metropolitan 
District Railway to the Westinghouse Electric and Manufac‘ uring 
Company, of Pittsburg. The work, or the greater part of it, will 
be undertaken at the company's works at Manchester, and it is 
hoped that a start may be made within the next few weeks. A 
portion of the installation will be put in hand at once, at the com- 
pany's works at East Pittsburg, Pennsylvania, in order to hasten 
the construction of the plant. The electrical generators will be 
larger than those of the Manbattan Elevated Railway of New Ycrk, 
which, up to the present, are the largest in the world. The West- 
inghouse Company's generators at Niagara Falls are of 5,000 HP. 
each. Those of the Manhattan Elevated Railway are of 6,500 H. p., 
while those manufactured for the Metropolitan Railway will be of 
over 7,000 H.P. They will be driven by turbine engines. The gene- 
rating machines of the Manhattan Elevated Railway weigh 
370,000 lbs. apiece, and are each 42 ft. high. The Metropolitan elec- 
tric generating station will have a minimum capacity of 70,000 H P., 
and a maximum of 100,000. The work will be begun immediately, 
and within two years from January 1st, 1902, the old smoky tunnels 
will be whitened, ventilated, aud served with an up-to-date service 
of electric trains." 


Underground Railways.—The Z/rmingham Post says 
that Messrs. Milward & Co., Waterloo Street, Birmingham, have 
received instructions from gentlemen in London representing a 
ayndicate interested in the promotion of underground tubular rail- 
ways to take action in view of an application to Parliament for 
powers to construct a complete system of underground tubes for 
Birmingham, ` 


Walsall,—The T.C. on Monday resolved to enter into 
contracts for the purchase, at an estimated cost of £15,500, of 9,000 
tons of granite setts required for the carrying out of the tramway 
extensious authorised by the Council. 

The Tramways Committee reported that they had entered into 
negotiations and arranged with the South Staffordshire Tramways 
Lessee Company, Limited, for tbem to work tbe proposed extension 
to Bell Lane, Bloxwich, for the remainder of the three years’ term 
nt a fixed annual rent of £400, subject to the company undertaking 
to take from the Corporation a supply of current for working the 
whole of tbe Bloxwich section on terms to be agreed upon. The 
Council are about to apoly to the L.G.B. for their approval of tbe 
Corporation appropriating certain land for the purposes of a 
trausformer station to be used for supplying the tramways with 
current. 


West Bromwich.—aAt the annual meeting of the T.C. 
not long ago, according to a loca! paper, it was stated that the main 
cables were to be laid“ in tar aud sand." Whether this was the 
fact, or a printers error, we do not know; but if the former, we 
must conclude that the West Bromwich Council is doing its work 
on the latest and most municipal lines. Why not tar and feathers ? 


Wolverhampton.— Our correspondent says that the 
Tramways Committee had been promised by the Lorain Company 
a trial trip of the new electric tram on the Bilston Road for 
Thursday, De cember 12th. At the meeting of the Committee on 
Tuesday in last week the trial was postponed for ''a week or so." 
There was, however, a test on Saturday evening of one of the cars 
which was put on the metals for the first time. The test took place 
in the new depot in Cleveland Road. ‘The car was run up and down 
the line laid in the building several times, and all the appliances 
were well tested. Brilliantly lighted and almost sumptuously fitted 
up, the car—a single-decker—presented a striking appearauce. 


Yarmouth,—The Town Council have had under con- 
sideration the tenders for leasing the new tramways now being 
constructed. The British Electric Traction Company's tender is for 
a lease of 21 years, with an option to the Corporation to terminate 
at 14 years on terms; the company to pay £75 per route mile for 
road maintenance and repairs, and an annual rental equivalent to 
interest aud sinking fund on capital outlay, with a further 5 per 
cent. on the gross reccipts from May to September in any 
one year; the company to provide rolling stock, but 
would require the Corporation to take this over at valua- 
tion. The company offered 2d. per unit for current for the first 
200,000 units, and 14d. forall beyond. The company offered a con- 
tribution of £1,500 towards the widening of Scuthtown Bridge in 
order that the Yarmouth and Gorleston systems might be linked 


together. A further offer is made of 2 per cent. on the cost of street 
improvements. The company having purchased the Yarmouth and 
Gorleston tramways offered to sell them at the par value of the shares 
and debentures, and to obtain the necessary powers for connecting 
the two systems. The terms were not considered adequate, and the 
Town Council have decided not to accept the tender. The only 
other tender received was from Messrs. Montagu, Hibbards & Co 
14, St. Clement’s Lane, London, offering the following terms: 
21 years’ lease ; payment of proportional interest and sinking fund 
during lease on capital outlay ; payment of 5 per cent. on gross 
receipts, or 10 per cent. net profits for first year, increasing 1 per 
cent. per annum until end of lease; 24d. for current. The Council 
decided to obtain further particulars from the firm. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Rates.—A Reuter dispatch from 
Melbourne says that the Federal Cabinet has authorised Mr. Blake, 
the Postmaster-General, to negotiate with the Eastern Telegraph 
Company with a view to bringing all the States under uniform 
cable rates. 


Burnley and Nelson Telephones,—The authorities of 
the Burnley and Nelson telephone area have been in communication 
with Messrs. Bennett & Ward-Thomas regarding the question of 
municipalising telephones in their area, and it is understood that 
all the authorities are unanimous in their decision to apply to the 
Postaaster- General for a license. 


Congo Telegraphs.—Mr. Mohunt, who has just returned 
to Europe from the Congo, where he was commissioned to establish 
a line of telegraph between Lake Tanyanika and the Congo, has 
terminated upwards of 460 kilometres with considerable difficulty. 
Iron telegraph poles were utili-ed, as the white ants attack those in 
wood. In addition to this liue, a counection between Boma and 
the equator, as well as different other minor schemes, are in project. 
But before executing them the Congo Free State is desirous of 
testing the possibility of ulilising wireless telegraphy. Experi- 
ments with this view will be carried out at an early date. 


Hull Telephones,—4At a mecting of the Corporation 
Telephones Committee last week, the town clerk read a letter from 
the Postmaster-General enclosing a copy of a letter from the 
National Telephone Company (for observations). The letter stated 
that the company had expended £50,000 in reconstructing their 
system in Hull underground, under an agreement with the usval 
clause, enabling the Corporation to put an end to it by giving six 
months’ notice. The Corporation bad given notice terminating the 
agreement, and this notice had expired, but they bad not acted upon 
it, except to allege that the company was niw a trespasser. If 
the Postmaster-General granted a license to Hull, the Corporation, 
wheu they had provided a duplicate p'aut, would be ia a position 
to require the company to take up their underground plant, or, in 
other words, to confiscate the large capital which the company had 
invested in Hull upon the faith of the agreement, and under these 
circumstances the only course left to the company was to bring the 
service to a stop, and to proceed to take up the pipes, in the hope 
that this drastic measure would compel the Corporation to withdraw 
their notice, and accept the terms which Parliament bad thought 
reasonable and fair. The letter, concluding, asked the Postmastet- 
General to afford the representatives of the company the oppor- 
tunity cf a personal conference before granting the licence. ‘Tne 
town clerk, in his reply, after referring at some length to the agree- 
ment, said the Corporation felt they were fully justitied in taking 
steps which would prevent the notice clause being rendered iu- 
operative. The Corporation attached no importance to the threat 
to bring the service to a stop. A similar threat was made in 1899. 
The reply adds: It is respectively submitted that th: Postmaster- 
General has no power to require, as a cendition of granting a 
license, tbat the notice terminating the agreement should be 
withdrawn, and ibat in any event to do so would be unjust to the 
Corporation.” 


Surrey and Middlesex,—Nearly all the local authorities 
in suburban Surrey and Middlesex are sendiug representatives to 
the London conference to protest against the new telephoue 
arrangements. The Richmond T.C. bas declined also to allow the 
N.U.T. to place lines underground, the streets having only recently 
been reinstated after thc laying of the post office wires. 


Sunderland Telephones,—The T.C. last week dis- 
cussed the question of applying for a telephone licence, and the 
matter was adjourned to next meetiny. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED, 
Latakia-Cyprus .. T ea T T .. June 20, 1899 
Para-Maranham se ee ee ee LET March l, 1900 
Marseilles-Barcelona .. sa * E .. Dec. 4, 1901 
New Brunswick-Prince Edward Island .. Dec. 10,1901 .. 
Trinidad Demerara "T 4s ais .. Dec. 19, 1901. .. es 
Anjer-Kalianda ee oe ee ee es ee Deo. 17, 1901 . oe 


LANDLINES :— 
“ Via Hanekin” on Persian territory — .. .. Feb, 24, 1900 
Communication with Baranquilla and Cartagena Dec. e, 19000 


20009 . towns of Venezuela .. Oct. 81, 100 
Majunga-Tanarive — .. TN si ME .. Dec, 15, 1991 . .. 


REPAIRED. 


.. Dee. 17. 


Vol. 49. No. 1,256, Dzoewsza 20,1901.] THE ELECTRICAL REVIEW. 1051 


The Telephone Question.—At a meeting of the City 
Corporation last Thursday it was resolved on a motion by Mr. 
Morton that a letter be written to the Chancellor of the Exchequer 
and the Postmaster-General, requesting ihat they would not ratify 
any agreement with the National Telephone Company with regard 
to the charges for the telephone service until the Corporation had 
had an opp^rtunity of considering the proposed agreement or agree- 
ments; that such agreements may be fully considered by Parlia- 
ment; and also that application be made to the Postmaster-General 
for a copy of tbe proposed agreement or agreements. 


Tunbridge Wells.—At a special meeting of the Cor- 
poration, on Tuesday, the Telephone Committee recommended the 
saising of a further £15,000 for the purpose of extending the 
system. The original scheme, costing £10,060, provided for 329 
subscribers, but in less than 12 months the Corporation bas secur d 
nearly 600 customers, and more are being added every week. The 
majority of these have the unlimited service at £5 17a. 6d. per 
annum, which is the maximum cbarge. 


Wireless Telegraphy.—With reference to Marconi’s 
latest, reported achievement, it is necessary to note the following 
message sent by him to the 7'2mes from St. Johns, Newfoundland, as 
follows:—''In consequence of tbe threatened legal proceedings 
against myself by the Anglo-American Telegraph Company, which 
claims the monopoly of telegraphic communications in Newfound- 
land. I am compelled to discontinue wireless telegraph tests between 
England and this Colony. I bope to continue shortly with similar 
experiments between England aud Canada or the United States.“ 

The Tunes New York correspondent says that only two years of 
the monopoly are unexpired, and the public thinks the company 
should not prevent the colony from enjoying the benefits of the 
new invention. The New York officisls cf the company decliue to 
discuss the matter, and say that their instructions regarding the 
injunction came from the other side. 

A later dispatch sass that the Anglo-American Company is 
receding from its original attitude aud an arrangement may be 
effected with Mr. Marconi. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.—January 24th. Additional generating 
plant for the Council's electricity works. See Official Notices“ 
to-day. 

Barnstaple.—January 16tb. Boilers, engines, dynamos, 
mains, &., for the Town Council. See “ Official Nctices " Decem- 
ber 13th. 


Barrow-in-Furness,—Wiring the new Town Hall for 
the Corporation. C. F. Preston, town clerk. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March Ist, 1902, for the 
concession for an electric lighting installation. Tenders are to be 
rent by registered letter to La College, Echevinal, Ghent, while 
full particulars can be obtained from Le Bureau des Travaux. 


Rirkenhead.— The Corporation Tramways Committee 
invite tenders for a supply of the fı lowing stores fer the 12 months 
ending December 31st, 1902 :—Poplar wood blocks; cast-iron brake 
blocks and other castings; motor grease; river saud; cleaning 
cloths ; sponge cluths and brushes. 


Bournemouth.—January 6th. Feeder cables, pilot and 
arc lighting cables, and conduits, for the Corporation tramways, 
See Official Notices" to-day. | 

Chili.—The Chilian Government proposes to establish a 
cable connecting Punta Arenas and Puerto Mount. Estimates will 
be received at the Chilian Legation, London, where particulars of 
the undertaking can be obtained. 


Exypt.— January 18th. Electric lighting of Suez and 
Damanhour. Particulars from the Minister of Public Works, Cairo. 


France.—December 27th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris until the 27th 
inst. for the supply of 30 tons of iron wire 8 mm. diameter and 
85 kilometres of submarine cable core. Particulars can be obtained 
from and tenders are to be set to Le Sous-Secretariat d'Etat des 
Postes et de Telegraphes, Rue de Grenelle, 103, Paris. 


Hornsey.— January 15th. Pipework and mechanical 
coal-handling plant for electricity works for the U.D.C. See 
„Official Notices“ December 6th. 


Kirkecaldy.— January 8th. Piping, pumps, feed heater, 
&c., for electricity works. Sce “Official Notices“ December 13th. 


Manchester.—January 21st. Three-phase switchboards, 


exciter and auxiliary ditto, three-phase boards for sub-stations, low 
tension boards at sub-stations at the Stuart Street generating 
station. See ‘ Official Notices” to-day. 


Middlesbrough.—January 21st. 300-KW. engine and 
dynamo, switchboard pauels, ejector condenser, feed pump and 
economiser for the electricity works. See Official Notices” 
to-day. 


Nantwich.—January 6tb. Water-tube and Lancashire 
boilers, steam dynamos, pumps and piping, switchboard, mains, 
posts, battery, meters, crane and dust destructur for the U.D.C. 
See '' Official Notices " November 22nd. 


Reading.—Dccember 28th. Water-tube boilers, econo- 
mirer, pumps, engines, condensing plant, generators, switchboard, 
crane, motors and car equipments, car bodies, trolleys, &c, for the 
Corporation. Borough engineer's office, Town Hall. Specifications 
&c. 10 guineas. 


Roumania.— December 30th. Tenders to the 
Roun.anian Post and Telegraph authorities in Bucharest, for the 
supply of 5 tons of bronze wire 14 mui. d.aweter. Tenders are to be 
sent to La Direction des Postes et des Telegrapbes, Bu-barcst, 
whence pa:ticulars may be obtained. 


Sunderland.—December 20th. Cast-iron pipes and 
copper piping, valves, &, for electric light station. See Official 
Notices“ December 6th. 


Wahefield.— December 21st. Cables and stiect trans- 
formers for the Corporation. See “Official Notices“ December 1 th. 


Warrington.— December 31st. Electric light mains 
and fittings at the tramways car depót for the Tramways Committee. 
See ‘Official Notices " December 13th. 


Warrington.— January tth. Tramway shop equipment 
and switchbcard extensions for the Corporation. See ‘ Official 
Notices” to-day. 


West Bromwich,—January 17th. Rails, points, cross- 
ings, drain rails, road work, bonding, trollev poles, ovcrhead line 
work, section boxes, cables, &c, for electric tramways for the 
Council. See Ollieial Notices" to-day. 


West. Ham.— January 14th. Surface condensing plant 
and travelling crane for tbe electricity works. See “Offcial 
Notices” December 13tb. 


Wolverhamptou.—December 20th. Two-phase motor- 
generators, boosters, switchboaras, and hattery, for Midland Elec- 
tric Corporation. See Official Notices" December Gta. 


CLOSED. 
Ayr.—The T.C. has accepted the following tenders in 


connection with the extension of the tramways to Burns's Monu- 
ment :—Permanent way, D. Murray, Glasgow, £7,611; rails, Lorain 
Steel Company, U. S. A., £2,577 ; overhead equipmeut, Lowdon Bros. 
and Co., Dundee, £1,820; cable, Callender’s Company, London, 
£1,292. Five additional cara, costing about £3,000, will be supplied 
by Hurst, Nelson & Co., Motherwell. The extension of the line 18 
about 14 miles in length. 


Birkdale and Southport Light Railways. — The 
generating plant for this, comprising three 150-B. H. p. dircct-e upled 
sets, has been ordered from Messrs. D. Bruce Pecbles & Co., with 
engines by Messrs. Browett, Lindley & Co. 


Bradford, — The Corporation have ordered acditional 
motors for biring as follows:—Messrs. D. Bruce Feebles & Co., 
Edinburgh, one 40-11. P., £213; Messrs. Veritys, Li. ited, Min ueste , 
one 15-H. p., £105, and two 7-H.P., £75 each; Messrs. Ros ing 
and Fynn, Limited, Bradford, three 10H P., £87 cach. 


Bristol.—The Docks Committee has acceoted tl e tender 
of Messrs. Holmes & Co., for electric motors for t »e movable grain 
elevator at Avonmouth. 


France.—The French Post and Telegraph authorities iu 
Paris have just p'aced some large contracts for the supply of high 
conductivity copper wire. La Compagnie des Trefileries de Havre 
will supply 50 tons 24 mm. diameter at 2U84 fr. per ton; 50 tons 
ditto at 709 fr. per ton; 50 tons, ditto, at 2094 fr., and 5) tons 
3 mm. diameter at 208 fr. per ton. La Compagnie Gérérale 
d'Electricité, of Paris, will supply 100 tons, ditto, 24 mm. diameter 
at 207 fr. 40 c. per ton, and 50 tons, 3 mm diameter at 207 fr. 40 c. 
per ton. La Compagnie Francaise des Métaux, of Paris, will supply 
50 tons, dito, 24 mm., at 211 fr. 90 c. per ton; 50 tons, 4 mm. 
diameter, at 208 fr. 90 c., and 50 tons, ditto, at 209 fr. 40 c. La 
Société d'Electro-Metallurgique de Dives, 50 tons, 3mm diameter, 
at 2154 fr. per ton. La Compagnie Francaise du Bimetal, of Paris, 
50 tons, 3 mm. diameter, at 213 fr. 40 c. per ton, and 50 tons, ditto, 
at 209 fr. 40 c. 


Hammersmith.—The Borough Council on Wednesday 
accepted tenders as under: — 

British Westinghouse Electric Company, 175 5-ampere meters, £577 
10s. Messrs. Chamberlain & Hookbam, £0 10-ampere meters; 40 15- 
ampere meters; 50 25-ampere meters; 20 50 ampere meters; five 
75-ampere meters; five 10J-ampere meters—total, £740. 


Huddersfield.—The Corporation, on Wednesday. accepted ' 


the tender of Messrs. Ferranti, Limited, for the supply and fixing of a 
600-Kw. plant in tbe electric lighting department at £5.220. It was 
also resolved to invite tenders for materials required in connectiun 
with the permanent way, bonding, &c., for the tramway extensions. 
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Hudderstield.— On Wednesday the Corporation accepted 
the following tendera for the conversion of lines to electric traction, 
and fur plant at the power station. Over 100 tenders were received, 
aud several of them were sent by foreign firms :— 


£ s. d. 
Traction generator, Mather & Platt, Limited ue .. 2,050 0 0 
Lancashire boiler and fittings, J. Horstield & Co., Dews- 
bury >s Si - vx ios sx ET ae 787 0 0 
Boiler and pipes, Babcock & Wilcox  .. M: z ay 290 0 0 
Mechanical toker and conveyer, T. & T. Vicars, Limited 195 0 0 
Economiser, E. Green & Sons A $3 m xus 124 0 0 
Bw:tchboard, Bertram Thomas .. - = s ss 1,465 0 0 
Car bodies. trucks and electric car equipment, British 
Electric Car Company.. o ix ra 905 .. 12,737 10 0 
Boosters, T. W. Broadbent, Huddersfield. .. ty es 1410 0 0 
Engine, Messrs. Fairburn, Lows, Coombe & Barbour, Ltd. 3770 0 0 
Cables and conduits, Bertram Thomas ee .. 10,509 0 0 
Total. . . £417,987 0 


The new equipment will embrace about half the Huddersfield systern’, 
that is, about 14 or 15 miles. N 


Hull.— The Corporation has accepted the tender of 


Messrs. Parker & Co., Wolverhampton, for six additional transformers 
at £4,230, and for switchgear at £762. 


Kirkealdy.— The Town Council has accepted the 
following tenders for the tramways undertaking :—British Insulated 
Wire Company, Limited, Prescot, overhead construction, £3,487 ; 
Improved Glow Lamp Company, arc lamp-posts, £453; and Cox- 


Walkers, Darlington, for the switchboard and motor-generators, 
£2,746. 


Lancaster.—The Tramways Committee on Wednesday 
considered the report of the tramways engineer on the various 


tenders sent in for materials and works forthe tramways. The 
Corporation has now accepted the following tenders :— 


£ s. d. 
Section A.— Rails, flshrlates, sole-plates, tic-bars, bolts, 
bonds, points ard crossings, &c., Messrs. Walter Scott, 
Limited, of the Leeds Steel V orks, Leeds ee 4,876 1 8 
Section C — Overhead trolley equipment, Messrs. Lowdon 
Bros & Co. ae m 5 ke ss = a 2,509 5 0 
Section D.—Cnbhles, pilot wires, er seg, &c., Messrs. Cal- 
lender's Cable and Constuction Company, Limited 72116 9 
Section FI. — Tram cars, British Westinghouse Company .. 8,633 16 0 


London.—The London County Council on Tuesday 
accepted the undernoted tenders for wiring and fittings for the 
three Fire Brigade stations mentioned:—(1) Manchester Square 
station, Ellis, Potten & Co (accepted), £170; (2) Bishopsgate 
station, Ellis, Potten & Co. (accepted), £153; (3) Brompton 
station, Jackson Brothers (accepted), £98 2s. 6d. 


Metropolitan Electric Supply Company, Limited.— 
This company has accepted tbe following tender: For one 200-Kw. 
continuous to alternating current motor-geucrator, Messrs. Verity s, 
Limited, King Street, W.C. 


Perth.— Messrs. Crompton & Co., Limited are to supply 
the Council with arc lamps for street lighting at £5 6s. each. 


Reading.—The Tramways Committee recently received a 
letter from Mr. E. Nuttall, of Manchester, confirming his tender 
for contract No. 1, subject to certain conditions for ensuring that 
Sykes conduits and English steel rails only shall be supplied by 
him, and submitting for approval the names of Messrs. Bolckow, 
Vaughan & Co., of Middlesbrough, as the manufacturers of the 
rails. The Committee resolved that the firm of Messrs. Bolckow, 
Vaughan & Co, of Middlesbrough, be approved as the manufac- 
turer of the rails to be used in the construction of the tramways. 


Rochdale.— The contract for generators for the above 


Corporation has been placed with Messrs. Bruce Pecbles & Co. at 
£850. 


South  Africa.— The Corporation of Capetown has 
placed a large order for engines and electrical plant in 
this country. The order for engines has been placed with 
Messrs. Ferranti, Limited, of Hollinwood, Lancs., and the dynamo 
machinery with Mesers. Dick, Kerr & Co., of Preston, the size of 
each unit being 1,200 H.P. The recent success of these firms in the 
London County Council tramways contracts will be remembered. 


Willesden.—'l'be following is a list of the tenders 


accepted for the plaut required to equip the Willesden U.D.C.'s 
electricity works. Seventy-nine firms tendered and sent in, includ- 
ing alternatives, over 320 tenders. Mr. E. T. Ruthven Murray is 
electrical engineer to the Council :— 


8. d. 
5,502 0 
10,363 0 
900 0 
4,527 0 


Section A.— Boiler house plant, Messrs. Babcock & Wil- 
cox, Limited s as 1x ya s 
fec'ions B and D.— Steam dynnmos, rotary converters 
and balancers, the British Westinghouse Flectric Co. 
Sccton C.—Transformers, the British Electric Trans- 
former Company e a vs ate 
Section E. —Switehgear (high and low pressures), Messrs. 
Ferranti, Limited ‘ vit wm A "x 
Section F.--Overhead travelling cranes, the Chatteris 
Engineering Company (8-ton hand traveller) .. 
Messrs, Broadbeut & Sons, Limited (l2-ton electric 
traveller) .. T 2u - ; - Sa 545 0 
rection G,- Accumulators, the Tudor Accumulator Com- 
pany (two batteries) $4 d “a .. 3, 302 0 
Sect on H- Mains (high and low pressure), the British In- 
sulated Wire Company, Limited ao zx .. 22,917 0 
tection ! Public lamps, not yet adjudicated bs 
. J. 5 pipes, Messrs. Babcock and Wilcox, 
innte 


0 
0 
0 
0 
148 10 0 
0 
0 
0 


— 


| , M T - s Sa i a 425 0 0 
fection h Condenser and cooling plant, Messrs. Ashton, 
Frest & Co, lammted .. zu T js : 1.011 O 0 
Messrs. Korting Bros. .. T - T 516 0 0 
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Southport,—4A resolution of the Tramways Committee 
that the tender of Messrs. Dick, Kerr & Co , Limited, to supply fonr 
additional double-deck tramcars at £575 each, be accepted, was 
passed by the T.C. last week. 


* 


FORTHCOMING EVENTS. 


Friday, December 20th.—At 8 p.m. Institut‘on of Civil Engineers, 


Students' meeting. Paper on Transmission Dynamo- 
meters,“ by A. M. Morgan. 
Saturday, December 28th. —At 3 p.m. Royal Institution. J.ectare 


J., on“ Waves and Ripples in Water, Air and ther,“ 
by Prof. J. A. Fleming, F.R.S. 


NOTES. 


Our Next Issue appears on Tuesday morning, instead of 
Friday. We repeat our notice of last week to the effect that 
editorial matter must be here by Saturday, December 21st. 


The Underground Railways.—The following is a copy 


of the decision of the Board of Trade to which we briefly referred 
last week :— 


At the Board of Trade. 


Whereas pursuant to Sec. 9 of the Metropolitan District Railway Act 1901 the 
Board of Trade did hy writing dated the 18th day of September 1901 appoint the 
Special Tribunal referred to in the said section to hear evidence and to report 
to the Board of Trade as to the system of Electrical working which should be 
applied on the portions of the Railways of the Metropolitan District Railway 
Company nnd the Metropolitan Railway Company forming part of the Inner 


Circle Railway and also on the City Lines and Extensions Railways of the two 
Companies. 

And whereas the said Tribunal so appointed has dnly made its report to the 
Bonrd of Trade and the Board of Trade have considered the same. 

Now therefore the Board of Trade in further pursuance of Sec. 9 of the said 
Act do hereby determine that the system of electrical working which shall be 
applied on the portions of each of the said Companies Ra‘lways forminz part of 
the Inner Circle Rai way and also on the City Lines and Extensions Railways of 
the said two Companies shall be the system described in & statement dated the 
5th September 1901 signed by the Secretary of the Metropolitan District Railway 
Company and declared and submitted by the said Metropolitan District Rail- 
way Company asthe system ofelect: ical working which it desired to adopt and 


which system may te shortly écscribed or referred to as the “ continuous” 
current system of electrical traction. 


Dated this 11th day of December 1901. 
(Signed) Francia J. S. Hopwoon, Secretary. 
Board of Trade. 

L.C.C.—At last week's meeting the Parliamentary Com- 
mittee reported having prepared the London County Council 
(Subways and Tramways) Bill, which proposed to authorise the 
Council to construct a subway from Victoria Embankment to 
Southampton Row and to work an electric tramway therein, accom- 
modation being provided for pipes and wires. It was also proposed 
by the Bill to give the Ccuncil a general power, with certain limita- 
tions, to make subways in streets for the reception of pipes and 
wires, and fer the construction of tramways in the subways. Copies 
of the Bill had been circulated among members, and the Committee 
recommended the Council to approve it, aud to seala petition for 
leave to bring in the Bill. This was agreed to 

Tbe Highways Committee reported that the National Telephone 
Company had applied for consent to lay cables across Bayswater 
Road to join up the underground work in Paddington with that 
existing through Hyde Park, and to lay cables underground to 
enable the company to divert overhead wires, connecting with its 
old exchange in Battersea Park Road, to the new exchange in 
Lavender Hill. The company bad submitted plans of the proposed 
works, and stated that the consent of the local authority bad in 
each case been obtained, and that the Postmaster-General would 
raise no objection to the proposal. 'l'he Committee reported at 
length upon the matter, and having regard to all the circumstances, 
and especially to the facilities which the works would afford to the 
company's subscribers, the Committee were of opinion that consent 
might be granted, subject to the conditions laid down iu the reso- 


lntion of June, 1897, and a recommendation to this effect was 
carried. 


Light Railway Legislation.—The President of the 
Board of Trade has appointed a committee, consisting of Sir Francis 
Hopwood, K.C.B., C M.G. (chairman); Sir John Edward Dorington, 
M. P., chairman of the Gloncestersbire County Council; Colonel Sir 
Herbert Jekyll, R.E., K.C.M.G.; Mr. Arthur Thring, Mr. Jeeves, 
Town Clerk of Leeds, Mr. Sydney Morse, and Mr. George White, 
to consider and report what additions or amendments to the Light 
Railways Bill, 1901, it would be desirable to propose, having regard 
to the provisions of the Tramways Act of 1870 and the Light Rail- 


ways Act of 1896. Mr. P. H. Thomas has been appointed to be 
secretary to the committee. 


Correction.—In our last weck’s issue we described an 
illustration on p. 1008 as Prestwich Electricity Works“; we 
learn, however, from Mr. H. A. Wood, tbe electrical engineer-in- 
charge, that the plant referred to is part of the lighting and power 
station of the County Asylum, Prestwich, the largest of ite kind in 


the kingdom, the installation consisting of 14,000 8-c.P. lamps and 
140 H. P. in motors. 
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Lectures,—A paper was read on Wednesday last week by 
Mr. R. A. Chattock, the City electrical engineer, before the Engineer- 
ing Society at the Bradford Municipal Technical College on the 
subject of Coal and Ash Conveying Gear." 

Towards the end of October, a meeting of the Queensland 
Electrical Association was held at Brisbane to hear and discuss a 
paper by Mr. E. C. Barton, M. I. E. E., on the subject of electricity 
applied to railways, and “more particulaly concerning the rival 
systoms now struggling for supremacy on the underground railways 
in London.” 

The West Riding Technical Instruction Committee have arranged 
with Dr. J. A. Fleming to give, in March next, a course of four 
lectures on “Alternating Electric Currents.” 


Yorkshire College Engineering Society.—Mr. A. O. 
Allen, B.Sc., read a paper to tbe members of this Society on 
December 9th, taking for his subject The Exact Measurement cf 


Length.” He stated that the most accurate measurement attained | 


by engineers was not sufficiently accurate for the physicist, who was 
not content to measure to one-millionth of an inch; and proceeded 
to show how, by means of optical instruments, very much more 
exact measures had been obtained. 


Electrical Industry and Legislation,—At a special 
meeting of members of the London Chamber of Commerce on 
Weduesday afternoon, Mr. R. Percy Sellon, chairman of the Elec- 
trical Trade Section, delivered an address on The Electrical 
Industry aud Legislation: the Need of Revision.” Lord Avebury 
presided. 

Municipal Contracts and Rates of Wages,—<At the 
Bradford City Council last week there was a lengthy discussion on 
the question of Corporation contracts and rates of wages. The 
following resolution was passed by a majority, after several 
amendments had been lost:—''[l'aat it be an instruction to the 
several committees having contract works in hand to take immediate 
steps to ascertain what rate or rates of wages are being paid at the 
present time by the several contractors concerned to the workmen 
engaged on such Corporation contracts, and, if in any case or cases 
it be found that such contractors are now paying a less rate or rates 
of wages than the standard rate of wages which obtained in the 
several trades at the dates when their respective contracts were 
Bigned, that notice be given to the contractors in question, requiring 
them to pay the said standard rate of wages, failing which, the 
penalty clauses of the respective contracts shall be enforced forth- 
with." 


Obituary.—It is with deep feelings of regret that we 
bave to record the death of a widely esteemed veteran of 
the submarine telegraph cable iudus'ry— we mean Mr. Matthew Gray, 
of the India- Rubber, Gutta-Percha and Telegraph Works Company, 
Limited, of Silvertown. This gentleman pasted away on Monday 
last, 16th inst , at the ripe age of 81 years, at his residence in Abbey 
Wood, Kent, and his loss is greatly deplored by all who have 
known him during his very lengthy identitication with the company 
mentioned. There was something of a gloom over the meeting of 
the company held on Tuesday last, aud the expressions of 
sympathy with the relatives of the deceased gentleman were 
but au indication of the genuine and deeper feelings which were 
being experienced by those who added their tribute to the memory 
of Mr. Gray, and to their appreciation of his sterling qualities as 
a business man and as a gentleman. We, personally, as represen- 
tatives of the great electrical fraternity, join cordially in these 
éxpressions of condolence with the affectionate daughter and sons 
who have lost so worthy a father. The funeral ceremony is to take 
place to-day at East Wickham at 12.15 p.m. 


Appointments Vacant.— Assistant engineer for Oldham 
electricity works at £100 per annum; a demaud note clerk and 
collector (£100 to £150) is wanted for Stepney electricity depart- 
ment; a chief electrical and tramway engineer is wanted by the 
South Laucashire Electric Traction and Power Compauy, Limited, 
at £500 per annum. 


Personal, — Mr. Henry Nichol Thomas, at present 


electrical engineer, was appointed general manager of the 
Hudderefield Corporation tramways on Wednesday, 18th. 


THE CENTRAL STATION ENGINEER. 


Mr. Doveras KELLEWAY, of the Isle of Thanet Electric Tramways 
and Lighting Company has been appointed electrician-in-charge to 
the Folkestone Electricity Supply Company. 

Mr. T. PaRTINGTON has been appointed engineer, and Mr. J. B. 
Ross, assistant engineer at Pemberton electric lighting station. 

The annual festive gathering of the employés of the Sheffield 
Corporation tramways was Leld on Friday evening. Mr. A. L. C. 
FELL, the general manager, presided, and expressed pleasure at the 
attendance of so many members of the Tramways Committee. In 
responding to the toast of The Committee," Councillor Wheatley 
gave some interesting statistics dealing with the department. In 


the six mouths ending September 29th last they carried over: 


25,000,000 passengers, and their receipts were over £99,000. Up to 
that date there had been a capital expenditure on the undertaking 
of £700,000, and the outlay was continually increasing. They paid 
in wages about £1,250 a week, and occupation was found in the 
construction of new lines and similar works for over 400 men, out- 
side those directly employed by the Tramways Committee, while in 


bad weather they bad sometimes employed as many as 750 addi- 
tional men. They were working on money borrowed on the credit 
of the ratepayers, and therefore they had to see that the great 
undertaking paid its way, and, if, possible, made a little profit. 

After five years’ service at the Windsor Electrica: Installation 
Company's works, Mr. J. W. Hawes has been appointed assistant 
engineer at the Bermondsey Council's electricity works. A fare- 
well dinner was given in his honour at Windsor last week, and Mr. 
Hawes was made the recipient of an illuminated address, a cigarette 
holder, and silver cigarette case. 

Mr. J. W. A. BIN NER, who has been at the Accrington Electrical 
Works during the past 12 months, bas received an appointment as 
assistant electrical engineer of Bermondsey. 

Mr. Epwanp B. Stiven, Dundee, has been appointed electrical 
engineer of Rothesay. 


CITY NOTES. 


Nernst Electric Light, Limited. 


THE report for the year ending September 30th, 1901, reads as 
follows:—'' The expenditure during this period, after deducting 
interest on deposits, dividends, transfer fees, and receipts for the 
sale of lamps, is shown to have been £9,257 178. Ot this sum, 
£3,735 188. 11d. is represented by assets, the remainder, £5,521 
18s. 1d., being working expenses, which sum, as in the last balance- 
sheet, has been carried to development suspense account. No 
account has been taken of any royalties to which the company are 
entitled on lamps sold in Great Britain by the Allgemeine Elektri- 
citüts Gesellschaft, of Berlin, during the period under report, the 
accounts relating to these not being due to the eud of the year. 
After the adjourned meeting in the early part of the year, the 
directors, in accordance with the policy announced in their report, 
made arrangements for the mauufacture in quantity of Nernst 
lamps in the form then exhibited, incorporating also further sug- 
gestions made to them at the time, and a considerable quantity 
were prepared for the market, Unfortunately the various reports 
received concerning the lamps issued experimentally in the com- 
pany s territories, and further tests made in the company's labora- 
tory, were nct such as to justify the board in continuing the 
mauufacture on an extended scale until certain imperfect features 
had been corrected. Although urged to make lamps on similar 
lines to those adopted abroad, your directors decided, after careful 
tests, that such lamps were not in advance of those made by this 
company, aud the propriety of this decision has since been proved 
by the fact that the issue of the above foreign pattern has been 
suspended. Iuformation as to the progress made by Nernst Con- 
cessionaire Companies iu other countries showed that they had so 
far equally failed to produce commercially saleable lamps. — Realis- 
ing, therefore, that the heavy expenses of maintaiuing factories and 
a staff in readiness for the manufacture of the lamp would possibly 
absorb the remaiuiug capital of tbe company before it reached a 
profit-makipg stage, your directors decided to reduce expenses to 
the greatest extent possible, consistent with the maintenance of a 
sufficient organi:ation to continue the development of the lamp, 
while being prepared to take immediate advantage of the production 
of commercially saleable lamps by their own staff or by any 
of the  Nerust  Concessionaire Companies abroad, whose 
facilities aud resources exceed those of tbis company. In 
view of existing circumstances, the directors decided from that 
time to reduce their fees to one-quarter of the authorised sums, 
and they propo-e to c-ntinue to work on this reduced scale until 
buh time as the production of the lamp in a commercially saleable 
form is an accomplished fact. Should they be uuable to bring the 
company to a sclt-supportiog condition, it is not their intention to 
claim these arrears. They believe that the foregoi-g policy of 
reduced expenditure, until success ha; beeu attained, will meet 
with the cordial approval of the sbareholders. The tests of the 
recent models of Nernst lamps produced by the staff appear to be 
iu advance of anything hitherto achieved by this company or others, 
and they are of opiniou that many of the difficulties have beeu 
overcome, especially as regards the large lamps, to which their 
efforts, as also those of other Jiceusces, have for some time been 
maiuly directed. This is the more encouraging as these later lamps 
are made uuder improved processes, for which supplementary 
pateuts have been applied for by this company in Great Britain. 
Yvuur directors havirg been advised that they are entitled to obtain 
a compulsory license to manufacture for use in Great Britain, 
decided to make application to the Board of Trade for such license. 
In the event of a successful is: ue, the company's tield ot operations 
will be increased by the iuclusion of Great Britain. Your directors, 
who with their friends have a large stake in the compauy, desire in 
conclusion to assure shareholders that they have every faith in the 
ultimate success of the Nernst invention, in spite of the many 
unexpected difficulties which bave been encouutered, and they 
believe that by prudent mauagement tie company may yet evter 
upon a profitable career. The following letter from Mr. Swinburne 
as to the present position of the lamp will be of interest to the 


shareholders :— 
The Chairman and Directors November 25th, 1(01, 
The Nernst Electric Light, Limi'ed, 
Gentlemen, 

In reply to your inquiry, I consider ihat you have made good progress in the 
working out of the Nernst lamp. You have been seriously handicapped by the 
absence of co-operation of the other concerns who are developing the lamp. 
This has thrown more work on your staff and taxed your resources much more 
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seriously than was to be expected, and has increased the time necessary. All 
the same I consider the progress satisfactory, and that your staff has done very 
excellent work. The commercialisation of the invention is taking no longer 
tban is to be expected in such a case, and the advance has been real. Though 
I may bave agreed with your policy at the timc, owing to the progress in the 
small lamp, I now think it was a mistake to attempt to begin putting the small 
lamp on ihe market, and from a technical point of view, I feel your present 
policy of return to the orizina} lines of making large lamps is sound. Thesmall 
amp seemed to be practically completely developed, and there was justification 
in tackling the moredifticult problem, having regard to the greater commercial 
value of its solution. ‘The targe lamp, to occupy the fleid above that of the 
incandescent, has a'most nothing to compete with it, and has, as I stated at the 
formation of the company, an enormous opening. 

Though longer experience is necessary before we can speak certainly, the 
present development of the large lamp looks entirely successful, 


I have seen nothing yet to alter my original opinion as to the Nernst in- 
vention. 


Yous faithfully, 
(Signed) JAMES SWINBURNE. 


The retiring directors are J. G. Dalzell and Hugo Hirst, who offer 
themselves for re-election. The auditors, Messrs. Deloitte, Dever, 


Griffiths & Co., retire, and being eligible, offer themselves for 
re-election.” 


Mr. BERNARD Drake presided at the annual meeting of the 
company on Monday last at Westminster Palace Hotel. 

Iu moving the adoption of the report to September 30th, 1901, the 
CHAIRMAN said that the balance-sheet showed that the share capital 
stands as before, with the exception of 120 preference shares, which 
have been forfeited on account of unpaid calls. On the credit side 
there wasan addition of £448 on the purchase consideration, which was 
for the maintenance of patents in the company's territories, and also 
duties on new patents which had been taken out during the year. 
Additions in the shape of plant, tools, apparatus and materials had 
been made to the laboratory and factories, and & further addition 
to the electric light and power installation of about £300. "The 
directors' fees were less than the amount. authorised by the articles 
of association, as before the close of the financial year, iu September, 
the directors bad commenced to draw reduced fees. The report 
showed what they had iu hand at the end of the financial year, and 
the directors trusted that before the balance was exhausted the 
company would have turned the corner, and be earning profits. In 
April last, Sir Henry Mance, the late chairman, acting under 
medical advice, was, unfortuuately, compelled to vacate the chair, 
and, at the unanimous request of the directors, Mr. Drake agreed to 
accept thaf somewhat onerous position; at the same time the 
post of managing director was abolished, and Mr. G. S. Ram, a well- 
known authority on incandescent lamps, was appoiuted manager. 
Mr. R. P. Sellon and Mr. Hugo Hirst joined the directorate at the 
instance of an influential section of the shareholders and the cordial 
invitation of the board. Although Mr. Sellon’s increasing engage- 
ments rendered it impossible for him to continue to give the neces- 
sary time to this company, and he therefore retired, Mr. Hugo Hirst, 
though equally busy, had agreed to continue to act for the present, 
provided he received the support of the shareholders, which the 
board had no doubt would be accorded. He would ask them kindly 
to bear in mind that although the period under review dated from 
September 30th last year, it was not until the adjourned meeting on 
January 16th that a future course could be decided upon ; thus there 
had only been eight working months for the further development 
of the lamp. As any alteration required a period of about two 
months before it was possible to say whether it was an improve- 
ment or not, they would appreciate that with an invention of this 
class progress by leaps and bounds could not be expected, especially 
in view of the fact to which Mr. Swinburne had drawn attention, 
that they were compelled to rely mainly on their own individual 
efforts. The balance-sheet naturally dealt with tbe results as a 
whole, but it might be mentioned that a large proportion of the 
expense was incurred in the early part of the year in the attempt 
to manufacture for the market in quantity, and the utmost economy 
had been exercised since it became evident that this action was 
premature, and that it would be necessary to revert for a time to 
an experimental basis. Had otbers succeeded where they had failed, 
even though their resources were so much greater than this com- 
pany’s, it might have been urged that there was some possible cause 
for dissatisfaction, but they had assured themselves by careful 
inquiries in all parts of the world that the same difticultics were 
being encountered by all licensees; in fact, the Nernst 
lamp, although one of the most attractive electrical inventions, 
had proved a veritable Will o' the Wisp,” no sooner was it grasped 
than it escaped once more, necessitating a further weary search in 
untrodden fields. At this stage the directors decided to take into 
consultation representatives of several of the larger preference 
shareholders, aud the subsequent policy to which reference is made 
in the report was forthwith adopted. He was quite aware that 
lamps had been shown at exhibitious, and shareholders in Germany 
might well have concluded that seeing lamps burning in Berlin, 
there must be something at fault if lamps were not being sold in 
this company's territories abroad. It must be remembered, how- 
ever, that these lamps were in most instances supplied on a rental 
basis, and were all under the constaut care of a powerful organisation, 
ready and willing to change them at a nominai cost to the consumer 
as often as might be necessary. It by no means followed that a 
lamp which was sufliciently developed for exploitation ou this basis 
could equally well be sold outright for use in countries thousauds of 
miles from the factory, where the lamps would be bandled by less 
skilful engineers and the results obtained would not be known until 
months atterwards. Daring the year, however, a vast amount of 
information Lad been acquired, and with Prof. Nernst's cordial co- 
operation they should soon turn the coruer. Tae reccat report 
issued by tLe Allgemeine Gesellschaft, of Berlin, referred to the 
disappoirtments and enormous ditficulties which they had encoun- 


tered, although he was pleased to note that they had not lost faith 
in the ultimate success of the invention, and, like this company, 
they had recently made improvements which they anticipated would 
result in success. Until tbis company felt justified in issuing their 
own products, he was pleased to cay that they had come to an 
ami able working arrangement with the Allgemeine Gesellschaft, of 
Berlin, whereby they could avail themselves on & profitable basis of 
their productions, as a result of which orders had beco, or were being, 
exc uted for about 4,000 lamps for use in this company's districts 
representing a cash value of some £3,000. Sharcholders must bear 
in mind that a large company dealing with con'e-sions which 
involved the sale of heavy electrical machinery could easily atford 
to include the Nernst lamps at a price which would not be remunera- 
tive to a concern like the Nernst Company, dependiug tolely on the 
Nernst lamp for its dividends. To vue the Nerast lamp was merely 
an attractive feature of a complete system; to the other it was the 
sole means of existence. They would see exhibited in that room 
the large lamp for street lighting which bad been designed by 
themselves, and made by them, and the msults appeared to be 
sufficiently encouraging to warrant a gradual issue. After the past 
experience, however, he would ask the shareholders not to attempt 
to force the bands of the board in this direction, as they might rely 
upon it that they were all more thau anxious to sec this concern, 
with which their names had been publicly coanected, brought toa 
dividend-carning stage, and would leave no stone unturned to 
achieve this end as quickly as possible. With regard to the appli- 
cation for a compulsory licen e to make and sell lamps under their 
own patents in Great Britain, this step was only taken after the 
most careful deliberation aud consulta ion with leading share- 
holders. If they succeeded, it would not ouly enable them to 
bring into operation a number of patents they had taken out in 
Great Britain which were now lying stagnant, but it would also 
enable them to manufacture in England for use in their countries 
such pris of the lamp as were covered by the original patent, thus 
avoiding the necessity for divided factories, which must be a source 
of additional expense and danger in a new enterprise. It would 
further enable them to render more productive the 10 per cent. 
royalty on lamps sold in England which they purchased 
from Prof. Nernst after the formation of the company. 
Although the energies of the staff have recently been 
mainly devoted to the large lamp which could be manufactured 
witbout necessitating the same degree of skill in manipulation, 
shareholders must not think that they bad abandoned the problem 
of the small lamp. It was his (Mr. Drake's) personal opinion that 
a good deal of their trouble bad been due to the attempt to get too 
high an efliciency in the first instance. Finding that lamps could 
be made to work at considerably below 2 watts per caudle, they 
Tad struggled to keep their efficiency up to this standard, whereas 
they now found that if they were content at first with about 2 watts 
per candle, which was still half the energy required by the ordinary 
incandescent lamp in actual practice, & number of their difficulties 
became less acute. The recent development of an electrical furnace 
on entirely new lines, which was necessary before they could bake 
the large filaments, had also materially assisted them in the 
production of those of smaller size. Some curves of candle- 
power recently obtained were displayed on the wall, and 
he thought that they would be admitted to compare very favour- 
ably with the constancy obtained with the ordinary glow lamp. 
For the ordinary carbon vacuum lamp, as generally used, 16 c.r. 
started at about 13 or 14, and after 800 hours it fell to 8'8. The 
Nernst started at 20 c.P., and after 800 hours had only gone down 
to 165. There was thus a considerably less drop in candle-power 
than with the ordinary lamp. Whether those results could be regu- 
larly attained on a large scale, time and experience alone could 
prove, but he had every hope that next year he would have a better 
record to submit. i 


Mr. HUdo Hinsr seconded the resolution, which was carried 
unanimously. 

Tne retiring directors and auditors having been re-elected, the 
proceedings terminated. 


India-Rubber, Gutta-Percha and Telegraph Works 
Company. 
THE annual meeting was held at Cannon Street Hotel on Tuesday, 
the Hon. Henry Marsham presiding. l 
In moving the adoption of the report, the Chaux said that it 
did not call for much comment, as the financial year had been, 80 
far as the business was concerned, of a normal character. At the 
half-yearly meeting which was held early in June, he had not the 
advantage of being present, as he was absent on a mission in connec, 
‘tion with the company’s affairs which might in the future prove of 
benefit. Major Darwin, who presided, stated that up to the period 
of that meeting the general business did not show the same turn- 
over as that of the corresponding period of tbe previous year. He 
added, however, that an improvement was observable. He (the 
chairman) was glad to say that this improvement continued until 
the end of the financial year, and at the closing of the company 8 
books the total of the trading was only slightly lower tban for the 
previous year. The profit, unfortunately, had not been so large, 
although the board felt that they had no great reason to com- 
plain at the result. The always increasing competition in the 
different lines of manufacture iu which the compauy was engaged, 
called for the adoption of the best existing machinery and con 
veniences, and the works at Silvertown and Persan were continually 
uadergoing alteration in plant and accommodation. The d 
hoped that by thus keeping abreast of the times the company Wou” 
miatain the repatatiou it enjoyed for the excellence of its pen 
facture. At the half-yearly meeting they reported that their cà e 
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steamers Silvertown and Buccancer had been employed early in the 
year, and he had now to state that the Dacia was on the point of 
returning home after a three months charter to the Spanish Govern- 
ment and to the Western Telegraph Company, and that on her 
return she would: immediately proceed to sea on charter to the 
Western Telegraph Company to lay a cable of about 500 nautical 
miles, of which they bad recently completed the manufacture. 
They had just commenced the manufacture of 2,400 nautical miles 
of cable for the Commercial Pacitic Cable Company. This cable 
would also be laid by them. The board tendergd for 
this work at an extremely low figure in order to secure 
the contract. He had an cbject in giving them this informa- 
tion, as he did not wish them to go away with an impression that the 
work might prove highly remunerative. As they were aware, one could 
not, in this class of work, which entailed considerable risk through 
unforeseen misfortune from weather or from other causes, predict 
results from a financial point of view. They might rest assured, 
however, that nothing would be wanting in the skill and foresigbt 
brought to bear for the successful accomplishment of the work, aud 
they hoped that when the cable was laid between San Francisco 
aud Honolulu, in the Sand wich Islands, tbat extensions of the line 
would be determined upon, and that a portion of the work would 
fall to their share. 

Tbe motion was seconded by Mr. ABRAHAM Scott, and carried 
unanimousiy. The retiring directors and auditors were re-elected. 

In connection with the vote of thanks to the board, the death of 
Mr. Mathew Gray, which occurred on the 16th ult, was referred to. 
Mr. Silver and shareholders’ representatives dwelt in very high 
terms upon the sterling qualities of this remarkable man.. Mr. 
Silver said that, in the course of his 65 years’ experience in London, 
he had never met Mr. Gray's equal in ability and resolution. A 
vote of condolence with the relatives of th3 late gentleman was 
coupled with the vote of thanks to the directors, and Mr. R. Kaye 
Gray thanked the meeting on behalf of the family for their kind 


expressions of sympathy. 


Douglas Southern Electric Tramways, Limited. 


Tu: annual meeting was held in Manchester on 18th inst., Mr. 
Thomas J. Hutchinson presiding. The directors reported that the 
company's season bad consisted of 130 days, against 121 last season, 
and the wileage had been 34,277, as against 34,033 last season. The 
gross earnings during the season vielded £5,026 3s. 3d., as against 
£4,583 38. 11d. last season, or an increase of £442 193. 4d. The net 
profit for the season was £2,042 11s. 10d., as against £1,617 14s. 9d. 
last season, and this added to the 4355 3s. 5d. carried forward on 
October 31st, 1900, gave a disposable balance of £2,397 15s. 3d. ; aud 
the directors for the first time had the opportunity of recom- 
mending the full dividend of 7 per cent. per aunum on the prefer- 
ence sharee, but also that 24 per cent. per annum be paid upon the 
ordinary shares. There would also be a balance of £220 178. to be 
carried forward. The permanent way, engiues, boilers, electrical 
equipment, buildings, aud rolling stock bad been thoroughly over- 
hauled and maintained in a high state of efficiency out of revenue. 


Typewriting Telegraph Corporation. 


THE second ordiuary general meeting of this company was held 
last week at Winchester House under the presidency of Sir Jamrs 
Ferausson, M P., who said that he was invited as a director of the 
National Telephone Company, which, with the Post Office authorities, 
had adopted the instrument then in use, and he thought that it was 
only a part of the same business as that in which he was interested. 
As time went on, however, dificulties revealed themselves. The 
first trouble which came upon the company was a notification from 
the Post Otfice that they did not find the instrument entirely satis- 
factory, and that it required some alterations in its structure. Steps 
were taken to comply as quickly as possible with the wishes of the 
Post Otlice, but it was not until June 6th last that the agreement 
with the department was signed. Fresh obstacles to the progress of 
the business were met with on account of the contractors getting 
seriously into arrears with their deliveries. A contract was made 
for 450 instruments to be supplied at the rate of 10 weekly, but the 
undertaking was never fulfilled. Other arrangements had since 
been made for the manufacture of the instruments, and no doubt 
the company would in time be able to obtain adequate deliveries. 
Within a short time it would be possible to get them from abroad 
at a lower rate than the board had covenanted to pay iu this 
country. Having alluded tothe way in which the business had been 
handicapped, owing to the illuess and death of the late mauager, he 
stated, says the Times report, that negotiations had been going on 
for the sale of the company's patents in the United States, France, 
Germany, Scandinavia, Belgium, Russia, and South Africa. Options 
had been grauted on five of t' ese patents, and the directors trusted 
that completion of purchase would follow. Steps had been taken 
to make the burden of managemeat as light to the shareholders as 
possible. The directors had not drawn any fees. He believed tbat 
the company had surmounted their initial cifficulties, and that if 
proper exertious were put f.rth aud they could get delivery of the 
instruments, there was no reason why the invention should not be 
made to yield satisfactory results. He was aware that there was a 
strong movement of opposition against the board. The gentlemen 
at the head of that movement had met the directors and had been 
given the ful!e-t informa‘ion. When asked if they could suggest 
anything which the board could do they had nothing to advise, so 
he thought that they must have recognised that the difficulties 
Which had been faced could not Lave been avoided. Had he con- 


sulted his own convenience he should long ago have resigned, but, 
having joined the board, and feeling that there might be some 
shareholders who bad subscribed to the capitel on the strength of 
his name, he had deemed it his duty to stay on. The accounts 
showed a receipt of merely a few hundred pounds, and a deficit of 
£3,761. But the expenses were from the inception of the company, 
and during the period when the business was practically at a stand- 
still, and therefore they were larger tban they otherwise would 


have been. 
The adoption of the report was seconded by Mr. C. E. 


SPAGNOLETTI. 

A discussion followed, in the course of which considerable dis- 
Satisfaction was expressed at the way in which the business had 
been managed ; and an amendment to the effect that a committee 
should be appointed to inquire into the conduct of the company's 
affairs from the start was agreed to after the chairman had said that 
the board had no objection to the appointment of a committee. The 
meeting was afterwards adjourned till the 9th prox. 


EM 


Automatic Telephone Company. 


THE annual meeting of this company, held at Cannon Street Hotel 
on Thursday last week, was presided over by Mr. BERNABD PARKEB, 
who said that notwithstanding all the vicissitudes which the com- 
pany bad met with during the last four years, they had not lost 
faith or hope in the future of the undertaking. After years of 
waiting Mr. Seligmann Lui had at last completed the working 
model of his invention. He (the speaker) had had an opportuuity, 
in company with a co-director, Mr. Gibbes, of seeing it at work in 
Paris, and he formed a very favourable opinion as to the utility, 
practicability, and (from a commercial point of view) the necessity 
of the invention. Hedid not wish to be over sanguine ag to the 
future, because he recognised the difliculties that had to be met 
with in establishing the commercial utility aud advantages of any 
new invention. In the course of a very few months, however, they 
ought to be in a position to prove to the telephone experts of the 
Post Office, the London County Council, aud the National Tele- 
phone Company that, by adopting this invention, they could reduce 
the charge to subscribers very considerably and yet make a much 
larger profit than is made under the system just started. Having 
reviewed the history of the compauy, and the litigation which 
arose between the old board and Mr. Seligmann Lui, the chairman 
said that under the re-organised hoard a reasonable arrangement 
bad been made with Mr. Seligmann Lui, whereby he was to receive 
£500 on account of arrears of salary and nothing more until he had 
completed his model and delivered it iu London in proper working 
order. He was then to be paid the full arrears of salary up to the 
date of delivery, and the salary was to continue and to be paid 
quarterly up to the expiration of the original five years for which 
he was appointed. The agreement was entered into in April, 1900. 
Although the shares were widely distributed, they were, in effect, a 
parent syndicate, with a capital of £100,000, of which sum £6,000 
is still held in reserve. In addition, they had some £2,400 avail- 
able in cash. Apart from the payment which would become due to 
Mr. Seligmann Lui when he delivered bis model, very little, if any, 
further cash would be required. He anticipated that they would 
then be in a position to contract with a corporation or company to 
instal the system for a fixed sum, which would leave them a profit, 
they guaranteeing the working for a specitied period. Such an 
arrangement would require a very small outlay on their part, and, 
when once they bad shown the practicability in working and the 
saving in cost by adopting their invention, the future was assured. 
From coffers received within the last few days, he had no doubt 
whatever that any further capital which they might require after 
the delivery of the model would be forthcoming on terms which 
would be satisfactory to the shareholders.. The chairman moved the 
adoption of the report. Mr. Max MaraGowskI seconded the motion, 
which, after some discussion, was unanimously passed. 


Rand Central Electric Works. 


TH report of the directors, to be presented at the meeting to be 


held to-day, states that the delay in the presentation of accounts is 
attributable to the abnormal condition of affairs consequent upon 
the war. The same reasous that militated against the operations of 
the company during the latter part of 1899 apply to the year under 
review. Although the compauy’s earnings have been more than 
sufficient to cover tLe current expenses, a loss of £7,453 is recorded 
on account of the amount written off for depreciation— namely, 
£10,112. Tne total revenue received amounted to £25,395, as com- 
pared with £50,674 for the previous year, and the working expenses 
to £32,847 17s. 8d., as against £49,834 11s. for 1899. The receipts 
for power supplied amount to £24,470 against £49,640, the falling 
off being accounted for by the fact that mining operations were 
brought to a standstill, thus causing a very restricted demand for 
power; the average montbly kw.-bours generated during the year 
1899 amounted to 617,760, whereas for 1900 this fell off to 
277,660 per mouth. Tue damage to the works occasioned by the 
Boer raid on January 20th last, has been so far repaired that the 
plaut can be worked to the extent of three-fourths of its capacity, 
and it is anticipated that all damage will be made good in the near 
future. It is estimated that the cost of these repairs will nof 
exceed £5,000. The company is now supplying power to several of 
the mines tbat have resumed working, and a contract is about to be 
completed with the Johannesburg Municipality for supplying the 
towu with light, from which source a good reveuue may be expected 


to accrue. 
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Electric and General Investment Company.—The 
directors have declared the following interim dividends. At the 
rate of 6 per cent. per annum on preference shares for the six 
months ending the 31st inst., being 3s. per share. 10 per cent. on 
the capital paid up on the ordinary shares, being 2e. per share for 
the six months ended the 30th ult. Both dividends will be paid, 
less income-tax, on January 1st, 1902. 


Electric Railway.—4A meeting of this company was 
convened for Wednesday at Winchester House, Old Broad Street, 
E. C., but a representative of the ELECTRICAL REVIEW was refused 
admittance, being informed that no members of the Press would he 
allowed in. 


British Electric Traction Company.—The directors 
have decided to pay an interim dividend at the rate of 6 per cent. 


per annum on the ordinary share capital for the half-year ended 
September 30th last. 


The Brush Electrical Engineering Company.—The 
transfer books of the 44 second debenture stock will be closed from 
Deeember 19th to January 1st. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—'The receipts for the week ending Dec. 
18th were £4£0; corresponding week last year, £432: increase, 418. Total 
to date, £25,093; corresponding period last year, £22,293, increase, 42, 600. 
Miles of track open, 8$. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
December 14th were £135 ; corresponding week last year, £147; decrease, 
£12. Total receipts to date, £20,649; corresponding period lust year, 
£19,999; increase, £650, . 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
December 13th were £3,717; correr ponding period last year (electric traction 
introduced), £3,579; increase, £138, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending December 6tb :— 


Comparison 
with corres- | No | Aggregate, 
Amount por ding week E | 33 3 

Company | £ ol last year. weeks. Amount. Inc. or Dee. 
i i + — ' £ + ] = 
| £ | | £ | £ 

| 

Croydon* .. 502 959 | — ' 49 16,417 2,016 = 
Devonport .. | | 383 — 24 9,490 | — — 
Dudley Stourbridge 634 139 — 49 32,210 | 16,058 — 
Gateshead . 4 | — — 303 lima: — — 
Greenock-Pt. Glasgow, 360 — — 9 2,469 — — 
Hartlepool] .. T | 179 — 9 , 49 11,038 1,:02 — 
N | a 4 — | d 195 | 686 | — 
lerthyr - pH — — € 8.737 — — 
Oldham— Ashton. 429 — 24 | d. 21,335. | 8,140 — 
Poole oe oe ae ' 1&0 IIT T 9,597 NU rond 
Potteries | 1,882 | 159 , — 19 68,499 19.518 — 

Southportt .. — .. 11 — 5 | 49 7.914 — 2.794 
South Staffordshire? 782 112 — 49 37,891 2,511 — 
Swansea - sie 396 20 — 49 21 494 4,275 — 
Taunton 98 ET 48 | — — 15 | 1.2611 — , — 
Tynemouth ..  .. 165 — — 37 10,757 | — — 
Wolverhampton Dist. 73 25 — 49 3, 290 | 757 | = 

i 


* Partly horse 1 Reconstructing. ; Partly steam. 


City and South London Railway.—The receipts tor the week ending 
Dec. 15th were £3,460; corresponding week last year, £1,574; increase, 
£1,586. Total from July lst to date, £52,923; corresponding period last 
year, £39,650; increase, £12,078. Miles open, 64; correr ponding period last 
year, 43. 


Centra) London Railway.—The receipts for the week ending Dec. 14th were 
46.858; corresponding week last year, £6,006; increase, £852. Total 
receipts from July Ist (24 weeks), £148,110. Miles open, 6. 


Dover Corporation Tramways.— The receipts for the week ending December 
16th were £167 19s. 10d.; corresponding week last year, £103 0s, 53d; in- 
crease, £4 10s. 44d. Total to dace, £10,795 9s. d.; corresponding period 
last year, £10,250 10s. 14d.; increase, £544 10s. 14d. Miles of track open, B. 
Car miles run, 1901, 5,268; 1900, 4,958. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways Company.— The receipts for the week ending December 
13th were as follows:— D. U. T. Co., electric cars, 43.5 6s. Id.; D. S. D. Co., 
electric cars, £690 128. 7d.; total, 48.975 18s. 11d.; corresponding period last 

ear D. U. T. Co., electric cara, £8,355 16s. 2d.; ditto, horse cars, £21 88. Od.; 

. D. Co., electric cars, £794 vs. 6d.: total, £1,171 68. 8d.; decrease, 
£195 7s. 9d.; aggregate to dute, III, 612 10s. 0d.; aggregate to date last 
year, £110,658 148. 7d.; increase, 4953 168. 2d. 1 he mileage worked is 45 
miles electrically, as against 48 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Liverpool Corporation Tramways.—Receipts for the fortnight ended November 
8 th ameunted to 417,95, as com; ared with £16,08 in the corresponding 
week last year, increase £1,786 ; 3,744,775 passengers were carried, against 
3,244.068 in the corresponding penod last year. 251 vebicles incsuding 
dix-hortze vehicles are now in ue. 


Liverpool Overbead Railway.—'lhe receipts for the week ending Dec. Ifth 
were £1,336; corresponding week last year, £1,527; decrease, £191. Total 
from July lat to date, £87739; corresponding period last year, £89,658 
decrease £1,919. Miles open, 6 miles 67 chains. 
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STOCKS AND SHARES. 


Wednerday Evening. 
THE money market, as a disquieting feature, can vow be fairly 
dismi-sed from consideration for the present. New York appears 
to be in & somewhat uncertain condition, 10 per cent. having been 
paid for loans in some cases during the last week, but on this side 
of the water daily cash can be obtained for about 34 percent. For 


the next fortnight it may be taken that rates will be maintained— 
may, possibly, stiffen a fraction, but in no way sufficiently to affect 
Consols and the investment markets. The firmness of the Funds 
through the past ten days is due to bear covering, aided by pur- 
chases on behalf of Contincntal buyers. Its effect upon other 
departments has not been as marked as usual, and those marketa 
with which we are particularly concerned sound no responsive echo 
to the advance in gilt-edged securities. In fact, the telegraph 
division is uomistakably flat, thanks to Signor Marconi. Electrical 
Supply stocks and shares are but little altered. 

Now that the Board of Trade's decision with regard to the 
proper system for electrifying the Undergrounds is officially 
announced, speculation in Metropolitan and in District stocks ig 
falling off. The former, after being up to 784, is back again to 77, 
the price at which it stood when we wrote last week, but District 
has recovered to the round 30. Central London Ordinary is down 
& point, upon the threatened competition with which the company 
is menaced. Some there are who profess to think that the antici- 
pated dividend of 4 per cent. on the Deferred will fail of realisa- 
tion. City and South London is very steady, and it will interest a 
good many proprietors to hear that the last issued 5 per cent. Third 
Preference stock is negcciable on the basis of 118 to 190. This is 
tbe emission that was privately made after the last meeting. We 
have heard of stock changing hands privately at 117 quite recently, 
but the security seems reasonably cheap at anything below 125. 

The telegraph market, as mentioned above, is flat. In conse- 
quence of the so-called successful communication between the Lizard 
and Newfoundland with the Marconi instruments, a number of selling 
orders in Anglo-American companies are coming to the Stock Ex- 
change. Sharp falls have occurred in the three Anglo-American 
stocks, and smaller ones in Direct United States and Submarine 
Cables Trust. Eastern Ordinary and Eastern Extension shares are 
also under the cloud, and 10s. bas been knocked off Globe Telegraph 
and Trust Ordinary for the same reason, the Preference shedding a 
sympathetic 5s. We probed the market to see whether the fall were 
considered justifiable. The general opinion is that the depression 
and sales are bordering on the absurd, but, as one jobber said with 
a shrug of his shoulders, “It frightens the old ladies, and they all 
come tumbling over one another in their baste to sell.” Naturally 
prices pale. Globe shares look tempting at their comparatively low 
level, and those who previously missed the opportunity of buying 
Eastern Ordinary at 140—the price at which 5 per cent. on the 
money can be obtained—have another chance of making the invest- 
ment. 

But although the General Telegraph market is flat, one or two 
exceptions relieve tbe list from absolute monotony. London 
Platino-Brazilian Debentures are the turn harder, and so are Weet 
India andPanama Debentures. West African Debentures and West 
Coast of America Debentures are both a point up. Western Tele- 
graph Ordinary, allowing for the dividend reduction of 3s. per 
share, are about 5 lower. Marconi shares are 3}, with a very limited 
market. 

In the electricity supply list, the most notable feature is the re- 
covery in Charing Cross and Strand shares, which are now quoted 
" ey rigbts.” Considering the price at which the new shares were 
issued, it is thought that the Stock Exchange might more appro- 
priately quote the old shares “ex wrongs.” The Preference are } 
down. Abundant, far too abundant, evidence of the Charing Cross 
aud Ciry Company has made walking outside one side of the Stock 
Exchange a matter of mire and bad language for over a week past. 
Brompton and Kensington are up another 5s, climbing slowly to 
that twice-par value which was suggested as an appropriate bourne 
for them. 

National Telephones are neglected, and the only quotable altera- 
tion is a decline in the Third Preference. The 4 per cent. Debenture 
stock remains steadily at 1014, aud there is no stock on offer io the 
market. 

British Electric Traction Ordinary at 14 are now «c 
the dividend of 6s. lately paid. London United Tramways 
Preference shares are steadily 7 premium, and the Debenture stock 
is about 24 premium. Menticn of the last reminds us that the 
Inland Revenue officials have just developed a new insanity with 
regard to the stamp duty payable on transfers of partly-paid stock 
or rhares. Incredible as it may appear to anyone unaquainted with 
Somerset House officialdom, the Inland Revenue demands that a 
transfer of sale of £10 ebares, for example, with only £2 10s. per 
share paid, should be assessed for stamp duty upon the full nominal 
amount (f the share! Thus. a purchaser of 100 London United 
Preference at į premium, with £2 10s. paid up on each share, would 
be liable for stamp duty upou a value of £10 17. 6d. per share, 
making a difference of no less ti an four pounds. Need less to say, the 
Stock Exchange is up in arms agaiust such a newly-found regulation, 
which would stop business in partly-paid shares, unlesa as WC 
anticipate, a way can be found to drive through the Act. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


t Unless otherwise stated all shares are fully paid. 


* Subjeos to Founders Shares. 


Dividende marked § are for a vear consisting ol the latter p 


Dividends 


t Quotations on Liverpool Btock Exch 
ferred ah 


d in de 


ange. 
are warrants, profite being used as tal, 
of one year and the first part of the next ^ NP 


= ——. 


Btook Dividends f, Closing Olosing SEDET 
: or en 7 : 
eto d ae melee a | Pert Fes e., | TE 
n pue RE ASTU 188. 18. 1900. Hüktest, | Lowest 
82310 | African Direct 4 Telegraph, 4 T Debs. ees eee | 100 ds . awe 99 —102 99 —102 100 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25 000 88 vas A0 | xe ies v 34— 44 34— 44 
119.7007] Amazon Telegraph 5 Y Debs., Nos. 1 to 1, 250 Red. 4 | 100| ... - . | 78 — 83 78 — 83 nd Y 
€0-+.720 | Anglo-American Telegraph ... is Nas xs .. |Btock| £3 9s.| 73/6 | 33 52 — 55 50 — 53 52 50 
3,097. 640 Do. do. 6 Y Pref - ees .. Stock 6 Y | 6 6 i 98 — 100 94 — 6 99 94} 
3,097,640 Do. do. Deferred > - . [Stock|18s. 95 £1 7s. | 5s. 9 — 9 8 — 84 HÀ 835 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... eee es T" 5 3 15 5 „ 32— 4 34— 4 sin s 
19,333.3008 Commercial Cable aes ie des 41008 8 5 . 180 —190 180 —190 25s a 
1,741,023 Do. do. Bterling 500 year 4 % Deb. Btock Red. |Stock| ... sii . |101 —103 101 —163 1014 " 
16,000 | Cuba Telegraph Sas - ies ss » | 10] 8 795| s 5— 6 5 — 6 iO i 
6,000 Do. 10 96 Pref. TD ise ee T ees 10 10 Ps : 134— 144 | 134— 144 E 
12,931 | Direct Spanish Telegraph  ... isi iv Vas sai 5 4 195 45 3 — 4 3 — 4 es 
6,000 Do. do, 10 Y Cum. Pref. ... x dá 5| os m is 84 — 93 8$ — 83 m 
30,0007 Do. do. 43 % Debe. uc mr Le B8. ys es] e 100 —104 95100 —104 9|... a 
60,7102) Direct United States Cable iS oe | 20 | 38% | 38% | 34% | 102 — 114 | 10j— 103 10!:| 101 
104, 3007 Direct West India Cable, 44 95 Reg. Deb. — se | 100]... ‘ae .. 100 —103 100 —103 es vi 
4,000,000 | Eastern Telegraph, Ord. Stock vis ds ‘ies „ Stock 7 7 9651 7 Y 140 —144 138 —142 1434 138 
1,930,807 Do. 34 Pref. Stock 905 eee ee» | 100 ee ios i53 92 — 95 91 — 94 934 985 
1.432, 2681 Do. 4 Mort. Deb. Stock Red. „ Stock was .. |112 —115 112 —115 1125 | 112 
300,000 | Eastern Extension, Australasia, and China Telegraph ... 10 7 7 7 Y | 14 — 144 | 132— 144 142 | 13; 
320,000? a 4 % Deb. Btock i^ i $ oes ne Stock] ... ‘is .. |113 —118 113 —118 1133 - 
stern and South African Te egra 4 Mort. De 
300,0007 Nos, I 3.000, red. 100] 100| ... 54% . 100 —103 100 —103 
200, 0002 Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 255 T" .. 100 —103 100 —103 m d 
180,227 | Globe Telegraph and Trust ... js ove oe | 10 | 54% | 54% | 5125 | 111—113. | 10i- 114 111 103 
180,042 Do. do. 6 95 Pref. wee ies 1 B. 25 1. uus . 141 — 154 | 144— 15 ay S" 
150,000 | Great Northern Telegraph, of Copenhagen T 0 123 15 % 30 — 32 30 — 32 
CC aeter) 100| .. | «. | .. 100 —103 1100 —103 
17,000 | Indo-European Telegraph  ... wes 10 Y 10 Y 10 % | 40 — 44 40 — 44 - ae 
100, 000? London Platino-Brasilian Telegraph, 6 % Debs. P 100 ios m we 1102 —105 103 — 106 jt — 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 ... 1| .. | 24%) .. i— 4 i— 1 35 ver 
86,492 Do. do. do. 5 % Pref., Nos. 1 to 86,492 | 1 4% 5 P Pe d $— 1 UNE M 
$90,000 | National Telephone, 1 to 590,000  ... e ec 5 6 5 5 7 33— 38 32 — 34 35 35 
15,000 Do. 6% Cum. 1st Pref. ... iiv .. 106 6 6 12 — 14 12 — 14 fh - 
15,000 Do. 6 % Cum. 2nd Pref. ... 106 6 9516 12 — 14 19 — 14 iss 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 4i— 5 48 — 42 43 415 
2,000, 0007 Do. 84 % Deb. Stock Red. 38 .. [Stock 3496 | 34% | 34% | 95 — 98 95 — 98 964 | 95 
500,0002 Do. 4 95 Deb. Stock Red.. 100 | ... . |4 100 — 103 hoo —193 1023 | 1014 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, tully paid 1/575 15251625 38-17 — 1; m 305 
100, 0002] Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ... | 100 ies .. 100 —103 100 —103 
11,839 Reuter's. ED ace too eee eos ao oes 8 5 % 5 y 5 5 % 7 m 8 7 — 8 
3,303 Submarine Oables Trust Vis iaa s e. | Cert.) .. A *. 125 —130 123 —128 
58,000 | United River Plate Telephone vis 6/67 7 95 | .. 5 — 53 5 — bł 
40,008 Do, do. 5 Y Cum. Dort Nos 1—40, 000 5 .. er E 41— 52 4$-- bł 
179,9471 Do. do. 5% D ees .. |Btock| ... s . |104 —107 104 —107 i 
155,600 | West African Telegraph, 5 Y Debs... 100 | .. Em .. | 99 —102 100 —103 102 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—853, 008 24 579 "T is i-— $- d avi 
150,000) Do. do. 4 % Dets., 1—1,500 gua. by Bras. Zub. Tel | 10... 00 —103 101 —104 "M 
207,930 | Western Telegraph, Ltd., Nos. 1—207, 930 . Vs 107 7 7 Y 144— 14} | 131— 14 xd} 142 133 
75,0002 Do do. 5 5% Debs. 2nd series, 1906 ^. | 100 5 - . 104 —107 104 —107 : E 
848,7771 Do. do. Deb. Btock Red. T e| 100] ... T . ]103 —106 103 —I1C6 1013 
88,321 | West India and Pius Telegraph .. .. 10 2 V BSI .. — 8 i— 8 ies 
94,563 Do. do. do, 6 [4 Oum. 1st Pref. ... | 10 vs š 5 — 6xd| 5— 6 
4,669 Do. do. do. 6 Y Oum. 2nd Pref. ... | 10 T ws 34— 4h 34— 4} e 
80,0007 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 $i ER .. |101 —104 102 — 105 1011 
ELECTRICITY SUPPLY COMPANIES, 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.  ... 1 788 a — — a i 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 TT 8 97 —102 97 — 102 ye , 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5 6 6 „ 6 84— 62 84— 9 83 ; 
£0,000 Do. do. 7 % Cum. Pref... | 5 * | 8i)j— 82 | 84)— 82 85 . 
50,000 | Charing Cross and Strand Electricity Suppl. ss 5 8 9 9 5 | 74— 83 8 — 9 ej sh 
50,000 Do. do. do. do. 44% Cum. Pref. 5 - iio sss 52— A} 5 — 51 T 
250,000 Do. do. do. 4% Deb. Stock Red. | 100 | ... i . . 105 —107 103 —105 xd 1044 ^ 
34,000 |*Chelsea Electricity Bupply, Ord.  ... 5 6 6 525 | 53— 6} 51— (64 53 x 
150,000? Do. do. do. y^ Deb. Stock Red. Stock| ... vas .. 109 —112 109 —112 eT " 
70,579 | City of London Electric Lighting, Ord. 40,001—110, 579... 10 6 14 0 9 — 10 9 — 10 91 9 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10 6 6 6 * 12 — 13 | 12 — 13 12 12 
400,0002 Do. 5 95 Deb. Stock. Bcrip. (iss. at £115) ‘all paid n ies jos .. 122 —127 122 —127 125 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 | .. vi .. [102 —105 102 —105 1C4] ; 104 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10| ni 13754975», 81— 9i 84— 93 9 | KÈ 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10162,1692, 6 / 12 — 13 12 — 13 T qe 
403,0007 Do. 44 Y Deb. Stock, Prov. Certs (all paid) Rd. "m bis .. 105 —108 105 —108 1062 1063 
35,500 Edmundson's Elec. Corp., Ord. Shares is in T 5 6 6 7 7 „ | 53— 6 54— 6 Ag 
20,000 | Do. do. 6 % Cum. Pref. , QUE E 54— 6 588 
120,0007 Do. do. 44 % 1st Mort. Deb. Stock. ... 100 .. i . 145 —108 105 —108 |103 107 
21,000 | Kensington and Knightebricgs Electric, Ord... 5 ; k 4. |11—12 11 — 12 rs 
90,000 Do. do. 4 95 Deb. Stock Stock) ... ES . {101 —104 101 —104 yid T ME. 
110,000 | London Electric Bupply Corporation, Limited, Orc S. c "T i5 1ł}— 12 11— 13 EIE IM 
49,840 Do. do. do. do. 6 9$ Pref. 5 6 B - 34— 43 33— 44 4.4 03 
250,0007 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock "T 96 —100 94 — 98xd| .. | . 
98,769 | Metropolitan Electric Supply, 101 to 62,500 is „ 105 5 6 133— 144. 14 — 144 142 ad 
220,000? Do. 44%, First Mortgage Debenture Stock | ... | ... | .. | .. 113 —116 113 —116 "n 
250,0007 Do. 34% Mort. Deb. Stock Red. e. Stock i .. | 96 — 99 97 —100 903 | £9 
8,652 | Notting Hill Electric Lighting iss ae » | 10/6 7%|7 15 — 16 15 — 16 iei ie 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. m 5 143 P 144 15$— 164 | 154— 163 16 15g 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080 5.7 7 7 8 — 9 8 — 9 " 5 
150,0001 Do. do. 94 W Deb. Stock Red. „ e. | 98 —101 | 98 —101 i J 
12,000 | Smithfield Market Elect. Supply, Ord.  ... A be 5 . we - 2 — 23 2 — 2% ; - 
50,0007 Do. do. 4 95 Deb. eee coe | 100 |... m * | 80 — 90 80 — 90 x s 
65,000 South London Electricity Supply, Ord.  ... awe - 5 | T T iss | 2 — 23 2 — 24 i E 
109,518 | Westminster Electric Supply, Ord. is sis 5 12 Y 19 T 1043, | 11g— 124 | 114— 123 | 121 | 11; 


o E Aa " — 


r 


TN * N — . EN eee UNTERE 


1058 THE ELECTRICAL REVIEW. [Vol. 49. No. 1,256, Dzcxxpzn 20, 1901. 
77 ³ĩð—³A y y ND oR gn ee de 


SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, “MAN UFACTURING, AND INDUSTRIAL COMPANIES. 


Present ` Stock Dividends for Closing losing Business done 
NAME, 
— e wee your, Per , orina, W 
t | 1998, | 1899. | 1900. 

20,000 | British Aluminium 7 Y Cum. Pref. .. ss 10. iis 188 44— 52 44— 51 xiu 8 
300,0007 Do. do. 5 % lst Mort. Deb. Stock Red. Stock 87 — 91 87 — 91 Pa 
62,074 | British Electric Traction. "al 8 * 8 8 % 9 9 x 5 — 141 133 — 144xd 144 1315 
99,000 Do. do. 6 % Cum. Pref. ..| 10 — 124 | 12 — 121 12760 123 
600,000! Do. do. 5 % Perpetual Debenture Stock . Stock n: 2 —125  |122 —125 1237 1223 
70,000 British Insulated Wire i. ees T1 eee 5 15 * 20 * 15 % 8 — 9 8 €— 9 t.. aao 
70,000 Do. do. 6 % Cum. Pre Prei. 5 51— 17 52— 52 

50,000 |f Browett, Lindley & Co. (1899), Ord. sigs ee T us sa 8 — — 1 

50,000 |T 6 % Cum. Prei. £l| . ain 6 H— "m 1i— là 
103,731 | Brush ElecL Enging., ‘Ord., 1 to 105,711.44 2| 4 53 5 18— 18 1à— 16 | u 
150,000 Do. do. — Non-cum. 6 Y Pref. . S is 2| 6 6 6 7 lg— 23 lí— 23 et 
125,000] Do. do. 4% Pap. eb. Stock, . |Stock| ... 9 .. 102 —105 102 —105 
125,000“ Do. do. 44 B Perp. 2nd Deb. Stock ^. Stock 99 —102 99 —102 i2 ull 5 
30,000 Callender's Cable Construction shares, Nos. 1—30, 000 5 15 «4 15 5 % 15 5 % pm 164 154 — 164 168 | 153 
40,000 Do. do. 65 % Cum. Pref. Wl. uu i— 64 | 52— 664 
90,0007 Do. do. 44 % Ist Mort. Deb. Stock Red .. Stock aby a T —116  |112 —116 

1,969,800 | Central London Railway, Btock see ie s. [Stock] i5 .. |107 —110 106 —109 55 m 
440,100 Do. do. 4% Pref. Stock .. wees wee [Stock]... ve .. 1105 —108 105 —108 | 1084 | 106} 
440,100 Do. do. Def. do. ..  ..  ]j8tock| .. ja . |107 —110 |107 —110 | 107? | 1064 
855,000 | City and Bouth London Railway  .. is .. Stock 24%) 13%] 12%] 64 — 66 64 — 66 64 631 
47,500 | Do. do. Ord. shares Nos. 22, 501 to 70,000 .. |] 10] .. pne : 6 — 6} 6 — 64 68] .. 
54,000 Crompton & Co., Li 1 to $6000 » 3| 69 Ji 823 3— 31 | 8— 33 3180 3i 
f 1st Mort. Reg. Debs., 1 to 900 of 

100,0007 { | 2100 and 501 0 11008 of 250 red Jh . | e | e foo —105 000 1 
99,261 | Edison & Swan Utd. El. Dgt., “ A” shares, £3 pd. 1 to 99,261 5 6 6 235 i— 8 3 

17,139 Do. do. do. u A” Shares, 01—017,139 ... 5| 6 & 6 ^ 2495| 14— 23 li— 23 


944, 0297 Do. do. do. 4% Deb. Btock Red 100. iss .. | 80 — 85 80 — 85 
100,0007 Do. do. 595 2nd Deb. Stock Prov. snp t 100 | ... "T * | 84 — 89 84 — 89 


112,100 | Electric Construction, 1 to 112,100 ... ies 2| 6 6%} 623 1— 22 lj— 2} 
31,399 Do. do. í Cum. Pref., 1 to 31, 390... id 2| 7 LE is s 24— 3 24— 3 

182,500 Do. do. Perp. 1st Mort. Deb. Stock . |Stock| ... Fen . | 98 —102 98 —102 
18,000 | General Elec. Co. (1900) 5 Y Cum. Pref. ... ..| 10 .. | 10 — 104 | 10 — 10} 

150,000 Do. do. 4% Mort. Deb iii . . Stock .. | 99 —102 99 — 102 i 
85,000 | Henley's (W. 115 Telegraph Works, Ord. ... sd iss 5 14 [4 15 * 20 1€4— 174 163 — 173 164 
35,000 Do. do. 41 95 Pref. ... - 5| us 44%| 44 53— 6 54— 6 55 
50,0007} Do. 90 do. 41 Mort. Deb. Stock. „Stock .. 112 —116 112 —116 T " 
50,000 India-Rubber, Gutta-Percha and Telegraph Works .. | 10|10 95 10 [4 os 13 — 24 23 — 24 234 23 

300,0007 Do, do. do. 4 % 1st Mort. Deb.. . . | 100 00 —103 100 —103 “i " 
87, 500 |tLiverpool Overhead Railway, Ord. iis ..| 10 34 98% six 21 — 63 53— 53 et Mos 
10, 000 t Do. do. Pref., £10 paid eee eee 10 — 1 24 114 — 123 eae In 

7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7; 500 %% 10 „ ae ote 15}— 164 | 154—161 ies is 
§Rosling, Appleby & Fynn 6 % Cum. Pret.. bee % ELF n T 6 * 19 / to 20/- | m 

87,350 | Telegraph Construction and Maintenance ... m ee | 12 | 15 J 15 171 98 — 42 38 — 42 40 | 39 

150,0002 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 .. 104 —106 |104 —106 si 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000  ... Tn 5 8 * 12 12 % M 111 | 101— 114 " 
20,000 | Do. do. 5 % Om. Prt. Nos. 1 to 20,000... 6 04— 6 iux | 
540,000“ Waterloo and City Railway, Ord. Stock "T Ms | 100 4 9 « 8 * 3 “ol 610 91 — 94 91 — 94 | s 

— 7 Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY dirigit 
Consolidated Telephone Construction and Maintenance 2/-—4/- Oldbam, Ashton, and Hyde Electric eei P Leis +» 153—1 
National Electrio Free Wiring, 17/6 paid, 4—3. bo. do. £10 pd. ). 101 10. 
* From Birmingham Share List. From Manchester Share List. Bank rate of discount 4 per pes (October 31st, 1901). 
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MARKET QUOTATIONS, Wednesday, December 18th. 


CHEMICALS. CO This weak: Last week. Ino. or Deo. METALS. &. (eontinued.) This week. | Last week. |Ino. ot Dec. 
i sais rochlorio oe [EJ ly owt. 5 - 6 * . Copper Bheet ee ee oe r ton £71 £75 £4 dec. 
: Niere oe oe ee owt, zi. si . A per ton £71 £95 £4 dec. 
å " Oxalio m T por owt. 8279 820 T 0 " (Electrolytic) Bars per ton £80 £80 
a „ Bulphuric.. T per cw. 6/6 5/6 . © n " per ton RES £88 
a Ammoniao, Sal .. per owt. B9/- l- oe 0 " " per ton £2 £82 
: Ammonia, Muriate ( (crystal) .. per ton £88 10 £88 10 ° © n " BO, Wire per lb. 914. 93d. 
per ton £80 £80 . f Ebonite Rod ee ee ee oe per Id. 8 / d 
Bleachin powder „ per ton £1 21 " 7 Sheet ee per lb 6/ 
a Bisulphs e of Carbon . . per ton £15 £15 . n German Silver Wire . . Der lb 1/6 1/6 
a Bor T vs .. perton £18 £18 i h Gutta-percha fine .. ° per Jb 8/ 
: Bensole fsh ) T e. per gal, q/- 77 oe & India-rubber, Para nas per Ib. | 8/5 to 8/7 8/6 to 8/7 
5 e per gal. 5/6 6/6 . 1 Charooal Shee per ton £18 £18 e 
a Copi r Sulphate ee ee per ton 2 £ . $ 4, Pig N warrants) . per ton 43/4 48/1 Bd. ine. 
Lond, Nits ee . per ton £24 ° € iw Soren beats B, according to 8 per ton] From £11 | From 411 T 
te Bugar TE per vn £81 £ oo $ on . per ton 47/6 to 60,- | 47/6 to 50/- 
à Pero iy Ls xa x^ ° EET Wire” galvanized No.8 .. per ton 2 Dd io 110 n k zi 
a Meth s eo ' 
a Na the, minm Der fal. 6/0 6/6 - 9 Lead, English in ee ee per ton { £10 12 6 £1 ) 7/6 dec. 
a Po ah, ena ton Bd. Ba. . . . per ton] £18 10 £18 10 
a „  Oeustio (15/8096 T Per ton £94 £94 T n Manganin Wire No. 98 oo per lb. 8/- 8/- 
: 891 55 . per ton £85 £85 ws e Mercury T és es ee per bot.] 48176 28 17 6 
„ der OWS. 120 - 135 / 158. dec. d Mica (in original cases), small .. per Ib. Bd. to 9d. | 84. to Od. 
x Fh ot "Magnesia .. e. per ton £4 10 £4 )n oe d ry] IT! 50 medium per lb. 1/9 to 2/9 1/9 to 2/9 e 
a Sulphur, Bublimed Flowers. per ton £6 5 : £6 6 oe d .. per lb. to 3/8 | 8/8078 
s = W os ee per ton £65 10 £6 10 ee p Phosphor Bro rim n per Ib. to 1/8 | 1M to 1/8 
Lum +e per ton. £6 p " bars & per Ib. to 1/4 to 1/4 
Bcda, Caustio P white y %) ee per ton 210 15 £10 18 p 1 » trip & cheet per lb. om 1/8 1/8 
a ry | pre eo eo per ton o Platin e ee ee oe per os. £41 A2 1 
a chromate, casks  .. per Ib, 34d 9jd Silicium Bronze Wire .. per Ib. to 1/04/1034. to 1/03 
Steel, ao d ng to deseo p'n per ton £15| to £40 ‘ 
METALS. 40. 6 90 a eo ee £08 to 2 
b Aluminium Ingots, in ton lots per ton £148 £148 oTin, block .. 2 + .. per ton { 2118 £116 J £3 dec 
b 35 W in per ton £324 £224 ee 9 u foll oe oo oe oe per ib. 1/6 176 
b ‘ Sheet, in ton lots per ton £191 £191 ee n wire, Nos. 14018. .. Per lb. ifn M1 
p Babbite’s metal 3 per ton | £75 to 4125 475 o 4196 ? Anti- friction Metals — 
e Brass {rolled metal # to 19) basis per Ib, 14 White Ant" brand . der ton 456 to £65 | £85 to £65 T 
e be oe » Per lb. d. T Yarns, 2/108 Grey Ootton, on ap'ls per Ib. 14, Id. $i 
6 m U solid drawn} ee per ib. a, 8d. ve " 6 tea. Maz ee ee ee per lb. 0 ee 
6 » Whee, b oo „„ der dd. i. d. .. j| » 6ply 10 lbs, Rassias per lb. é T 
Oo D brasea) oe Per lb, . d. I 1 n Russian, single .. per Ib, 4 5 
6 0 «  lsolid drawn) ., per ib. 103 t, 1044. » i 188 ibs. Jute rove .. per ton $6 | £16296 e 
e Copper Bare (best selected) .. per ton 6 44 deo. Sine, mn d. (Viele Montagne had. Der ton; 49818 98 18 eo 
a Messrs. G. Boor @ Co. Indla · Ru . Te) 
b The British Alominiom Co., l. 44 11 A P Her Morris Ashby, Limited 
Quotations ; Messrs, Thos. Bolton & Rous, One s bine Mere Janeen Quotations | * Boosh, W. 1 “Clover Ca Lal 
soppi 1 | d Messra, F. Wiggin» 4 Boun, lb d |6 Lesart. Tolling & Lows, supplied by e Marne Ji bns 1, Metu.eg è Co, Lid 
d 


e Menara, b'ruderiok miih à Ca J Mesare. Walter Li, Liiudies & Ce, Abe F'Lorphni Brera Come any, 110 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


A PERMEAMETER FOR TESTING THE MAGNETIC 
QUALITIES OF MATERIALS IN BULK. 


By CnHanLres V. DRTISDALR, D. Sc., Associate. 
(Abstract of Paper read November 28th, 1901.) 


THE instruments devised for testing the magnetic qualities of 
materials are all open to the objection that they require specially- 
prepared specimens, Not only is the preparation of these trouble- 
some, but it is very rarely that tests made on them are of practical 
value, as they cannot be prepared from the bulk of a casting or 
forging. The manufacturer requires an instrument to determine the 
magnetic quality of any casting or forging, before a large amount 
of time and expense have been spent in machining it. 

A permeameter should, as far as possible, fulfil the following 
requirements :— 

(a) It should be capable of testing specimens, either in the form 
of large or small castings or forgings, or in the form of rods or 

lates. 

b) The test should be rapidly effected. 

8 The apparatus should be self-contained and portable. 

(d) The instruments should be direct reading, and the test should 
not require experimental skill. 

(e) It should be capable of testing either the permeability, the 
retentivity, or the complete hysteresis cycle. 

(J) It should be simple and strongly made, and should be capable 
of being easily checked or recalibrated if deranged. It should not 
depend on previously standardised specimens. 


Fic. 1.—SEcTION THRO:GH PLUG AND SPECIMEN. 


The writer has adopted the plan in commercial testing of making 
both the specimen and the greater part of the return path from the 
bulk of the material tested. A drill of a special form is employed, 
which cuts a circular hole in the specimen, conical at tbe top, 
leaving a pin in the centre of it, as shown in fig. 1. In the instra- 
ment, as usually made, this hole is g in. diameter, and g in. deep, 
and the diameter of the pin is ;'; in., but these dimensions could be 
considerably reduced if necessary. 

The testing arrangement consists of a soft iron plug, carrving a 
bobbin, on which are wound two circuits, a magnetising coil, and a 
search coil, shown in fig. 1. The plug is split, and is turned slightly 


Fig. 2.—CoNNECTIONS FOR BALLISTIC TEST. 


conical on its outside surface, while the drill cuts the cone of the 
same angle as that of the plug. It will thus be seen that on drilling 


the hole and inserting the plug, a perfect miniature permeameter is 


produced, having an exceedingly good magnetic circuit, and in 


which either the permeability, retentivity, or hysteresis can be 


determined by ordinary methods. 

There are very few castings or forgings in which a hole of the 
size mentioned would not be admissible, probably in the places 
reserved for bolt holes; but in the event of its not being allowable, 
there is no objection to a boss being left on the casting in any con- 
venient position for the purpose of test, which could be cut off 
before drilling, For small castings, as above mentioned, it would 
be possible to reduce the drill and plug to half the dimensions 
above stated, if necessary. The time of drilling appears to be 
about 10 minutes in the case of cast-iron, aud about 15 to 20 


wiuutes In tle case of wrouglit-iron, but this appears to be a 


small consideration in comparison with the importance of the 
information obtained, and it may be possible to reduce this time 
considerably. . 

Fig. 2 shows the connections which are most simply employed. 
The magnetising coil M c of the plug is supplied with current from 
a battery B, through a regulating resistance R and ammeter a, and a 
reversing switch B s. Connection is also made from the search coil 
S c to a ballistic galvanometer Gs. On making, breaking, and revers- 
ing the switch, deflections are obtained on the galvanometer q, which 
are proportional to the magnetisation of the specimen. 


— (2) OZO 
i 
ý Fic. 3.—CONNECTIONS FOR ZERO TEST. 


In order to make the instruments direct reading it is easy to 
provide a scale for the galvanometer di so that it reads the values of 
H. In the same way a scale is provided for G, reading the values of 
B directly. The permeability is then obtained, if necessary, by 
dividing the value of B by that of EH; but it is generally sufficient to 
compare the values of B obtained with the curve of some satisfactory 
specimen. 

In ordinary commercial testing of castings, &c., it would probably 
be sufficient to know the value of the permeability for one value of 
the magnetising force. In this case the arrangement may be further 
simplified by withdrawing the resistance R and galvanometer a, and 
simply arranging for the cells to give one definite current. The 
divisions on the galvanometer a, may then be marked directly with 
values of the permeability. 

There are, of course, other methods of taking the observations, and 
two of them will be mentioned here, as different engincers may 
prefer different methods. 


NÍ 


€ 
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Fia. 4.—CoNNECTIONS FoR Dirgect DEFLECTION TEST. 2^ 


Zero- Reading Method.—The determination of the permeability of 
the iron, of course, simply resolves itself into the determination of 
the self-induction of the magnetising coil. Fig. 3 shows a very 
sensitive method of effecting this, in which the magnetising coil 
is connected in one arm of a bridge, and an Ayrton-Perry variable 
standard of self-induction in the oppositearm. c, and c, are the two 
commutators of a secohmmeter, G, the galvanometer for measuring 
the values of m, while the galvanometer G, is simply a zero-readiug 
instrument. The reading is then taken by rotating the secohmmeter 
and turning the inner coil of the variable self-induction standard 


till balance is obtained. The reading on this instrument can be 


made to give the permeability direct, while that of di gives the 
value of H. The galvanometer di must, of course, be calibrated 
with due regard to the fact that the current divides in the two halves 
of the bridge, and that the current is periodically interrupted by the 
secohmmeter. 

Where an alternating supply is available, the secohmmeter may be 
dispensed with, and a telephone substituted fora, The alternating 
current might be supplied by a portable generator. 

Direct Deflection Method.—For those who prefer to simply turn a 
handle and grind out a direct reading, which is gpparently the highest 
ideal in an engineer’s instrument, the connections may be made as 
in fig. 4. In this case a secohmmeter is again used, but it is 
oon i¢ct-d su that one commutator reverscs the magneii ung circuit 
while the other reverses the search - coil circuit. Tho maynotisiog 
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and search coils are each connected with one of the coils of an 
ohmmeter, and a magnetic needle will then give a reading depend- 
ing on the ratio of B to H, or the permeability direct, while the valves 
of H and ; are separately given by the galvanometers di and a». This 
method, like the last, has the advantage that only one winding is 
necessary in the plug ; it makes, in fact, a simple universal method 
of measuring both resistance, and self and mutual induction. Pro- 
vision must of course be made in this test for running the secohm- 
meter at a definite speed. 

This might also possibly be employed with an alternating 
current of definite frequency by removing the secohmmeter and 
substituting a soft-iron needle in the ohmmeter. 


COMMERCIAL FORMS OF THE APPARATUS. 


Notwithstanding the attractions which the two latter methods 
offer, I have preferred up to the present to adhere to the simple 
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Fic. 5.—PEMHNBILITW Testing SET. 


ballistic test, as it requires only slightly more skill to read the 
ballistic throw, and the connections are more simple. Moreover, 
the handle-turning methods do not lend themselves well to deter- 
mining the retentivity of the specimens or their B-H cycles, but 
simply give the mean B-H curve. 

The apparatus is at present made in two forms—the simpler, 
which allows of the permeability and retentivity being directly 
read off; and the second, in which the magnetisation curve and the 
B-H cycle can also be obtained. 

Fig. 5 shows the former of these arrangements. It consists 
simply of a wooden case 11 x 74 x 114 in. high, containing a bat- 
tery of two large dry cells, a reversing key k, the plug P which is 
connected by a long quadruple flexible conductor c to the key k, 
and to a d’Arsonval ballistic galvanometer G, which is marked 
directly in values of the permeability. Space is provided under a 
flap for the plug and drills. 

In order to obtain a test, all that is necessary isto drill the speci- 
men, insert the plug and reverse the key. The pointer then 
swings to the value of the permeability, and if the circuit is then 
broken and twice the second reading taken from the first, the value 
of the retentivity ix given. 


(To be continued.) 


CURRENT SPECIFICATIONS. 
LXXXIV.—READING TRAMWAYS. 


SUMMARY. 


Extent of Contract.—Contract No. 2. Supply and erection of the 
plant, works, machinery, and rolling stock for the proposed electric 
traction scheme. 

Sub-division of Contract.—The specification is divided into various 
sections marked A to O. 

Number and Type of Boilers.—To be of the horizontal water-tube 
type, with straight tubes. Three boilers to be fitted, each with not 
less than 2,000 sq. ft. heating surface. A number of technical par- 
ticulars and guarantees to be given. 


Superheaters.—To be fitted to each boiler, capable of imparting 


from 100? F. to 120? F. to thc steam when working at normal load. 
Mechanical Stokers.—Of the underfced type, to be fitted to each 
boiler. : 
Fuel Economiser.—Of Messrs. Green's or other approved type, 
having 240 tubes. Scraper gear to be driven by an electric motor. 
Feed Water Heater.—One to be provided capable of dealing with 
2,000 lbs. of water per hour. 


Feed Pump.—To be of the three-throw radial or other approved 
type. Three to be supplied, one to pump 1,500 gallons per hour, 


and each of the others 500 gallons per hour against a boiler pressure 
of 160 lbs. The larger pump to be driven by a steam engine, and 
the two smaller by an eléctric motor with double commutator 


Engines.—Four to be supplied, each of the two-crank vertica - 


compound type. To be fitted with piston valves, and capable of 
giving as normal load 150 B. H. p. (100 xw.) To have 50 per cent. 
overload capacity when working condensing and 150 lbs. pressure; 
also to be capable of developing for short periods 200 B. H.. when 
exhausting to atmosphere. Speed to be 420 revolutions per minute. 
An auxiliary engine of similar type capable of developing 37 B. H. p. 
is also to be supplied. Speed to be 500 revolutions per minute. 

Surface Condensers.—Four to be supplied, each with cooling sur- 
mee 55 350 sq.ft. Temperature of circulating water assumed to be 

Air Pumps.—To be of Edwards type, one for every pair of con- 
densers, each to be driven by an electric motor of the double com- 
mutator type. 

Circulating Pumps.—Two centrifugal pumps, electrically-driven, 
vg be supplied, each capable of passing 22,500 gallons of water per 

our. 

Dynamos.—To be multipolar compound-wound 500-volt machines, 
suitable for traction work. Four to besupplied and directly con- 
nected to above engines, running at 420 revolutions, Output of 
each dynamo 100 kw. One 25-kw. auxiliary, 500 revolutions 500 
volts, to be likewise provided and connected to small engine. 

Switehbeard.—To be of usual traction type. 

Station and Car Shed Lighting.—227 glow lamps, arranged in 
serics of five on the 500-volt circuit, to be installed, together with 
12 arc lamps. 

Travelling Crane.—To carry 10 tons as normal working load, and 
be suitable for a span of 28 ft. 6 in. 

Number of Cars.—30 to be supplied to seat 48 passengers, 22 
inside and 26 outside, suitable for 4-ft. gauge. | 

General Design.—'To be similar to design sent with specification. 

Trucks.—To be of the four-wheel type, to meet specified 
requirements, suitable for gauge of 4 ft. and wheel base of 6 ft. 
6 in. 

Motors.—Two motors per car to be supplied, each of nominal 
25 B.H.P , to comply with requirements set forth on curves sent with 
specification. 

Controllers.—To be of the electric rheostatic type. 

Trolleys.—To be of enclosed spring type. 

Training of Men.— Any tenderer for the complete installation to 
tender for training 30 drivers and 30 conductors before terminating 
his work in carrying out the contract. 

Specified Dates of Completion.—Periods varying from five to nine 
months from date of order, the period varying in different sections. 

Penalty for Late Completion.—Sums varying up to £5 per day for 
the various sections, £2 per day per engine for the four main 
engines. 

Specified Terms of Payment.—Monthly payments up to 80 per cent. 
of the value of work done, 10 per cent. on completion, 10 per cent. 
at the end of 12 months’ period of maintenance. 

Stipulations as to Removal of Foreman.—Acceptable, see com- 
ments. 

Stipulations as to Wages Paid to Workmen.—None. - 

Amount of Sureties.—To be stated in tender. 

Arbitration Proposals.—See comments below. 

Consulting Engineers.—Messrs. John Bowen and I. E. Winslow. 

Date for Receipt of Tenders.—December 28th, 1901. 


This specification has been prepared by Mr. I. E. Winslow, well 
known in connection with traction work in this country, who has 
been retained by the Corporation as consulting electrical engineer, 
and Mr. John Bowen, the engineer and surveyor to the Corporation. 
It comprises the whole of the plant necessary for the equipment of 
a traction system with 30 cars, the building work, permanent way 
and overhead equipment being dealt with in separate specifications. 

The character of the plant proposed may be gathered from the 
above summary. It will be noted what small units have been 
chosen, viz., 100 Kw., and many engineers will consider that the 
size might have been increased with advantage. 

There is, however, ample internal evidence that the specification 
has been prepared by a practical man, and we have little to criticise 
from the technical standpoint. The date of delivery given in the 
general conditions as nine months, presumably for every section, is 
modified by varying periods given in the various sections, the 
longer period being given only if the whole contract is let to one 
firm. 

The same remark applies to the penalty for late completion of 
the various sections, the inclusive penalty in the case of one con- 
tractor undertaking the whole work, being £10 per day after the 
expiration of nine months from the signing of the contract. We 
think that the clause relating to the dismissal of workmen at the 
request of the engiveer might with advantage be modified in the 
direction of requiring the engineer to state to the contractor the 
reason why he wishes the workman or foreman to be dismissed. 

Tenderers will do well to note the large number of drawing: 
required under the contract, and to make provision for their cost in 
the offer. 

The payment clauses are satisfactory, and in reference to the 
arbitration proposals, we regret that these are not unlimited in 
operation. Points relating to the manner in which the work is to be 
carried out are to be decided by the engineers, while other matter, 
involving the question of finance amongst them, may, in case of 
disagreement with the decision of the engineers, be referred to the 
arbitration of an independent engineer appointed by the President of 
the Institution of Civil Engineers." We regret this reservation, and 
advise tenderers to ask for the modification of the clause as at 


present drafted, as it mars the otherwise impartial character of the 
general clauses. 
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SHALLOW UNDERGROUND TRAMWAYS. 


Last week we published an abstract of the report of Messrs. Baker 
and Rider to the L.C.C. In the addendum by Mr. J. Allen 
Baker, vice-chairman of the Highways Committee, that gentleman 
says: 

Y In my opinion there are distinct advantages in favour of the 
shallow tramway as compared with the deep tube construction, 
especially when the construction and operation is undertaken by the 
municipal authority. 

1. The shallow construction may be used as a subway for 
water, gas, electric, &c., mains, as well as a tramway, thus afford- 
ing a double advantage and yielding a double revenue. 

2. When the pipe services have been removed into their subways, 
the great annoyance and disadvantage now experienced by the tear- 
ing up of the streets by the companies would be over, as no work 
would require to be done on such streets, except repaving or repair- 
ing of the pavement. 

„3. This double service would not only enable the municipal 
authorities to deal with the pipes and mains without loss to the rate- 
payers (which would be impossible otherwise), but should prove to 
be financially profitable. 

" 4. The shallow tramway should be less costly for construction 
than the deep tube, and as it would run so near the surface, and 
be pr vided with more frequent stations, is not only better 
ventilated and better lighted, but, beiog more accessible to the 
publie, would receive greater patronage, especially by short- 
distance riders. 

" 5. The shallow. tramway following the routes of the streets 


‘would avoid the runniug under any private property, thus pre- 


venting the possibility cf objection being raised on account of 
vibration (and which would also be entirely prevented by its special 
construction). 

6. The service would be much more frequent than in the deep 
tube, thus avoiding any waiting for tiains, and as the shallow 
tramway would be approached by steps from the streets (which 
would be 12 ft. to 14ft. above the tramway platforms) the time 
taken to descend by the elevators to the deep tube would be saved, 
and also the expense of operating the elevators, which is an 
important item cf working cost. 

^ 7. As these uudergrouud tramways have proved to be a. great, 
tinancial success and a public benetit in reducing congested street 
traffic in such cities as Boston, Paris, and Buda-Pesth, it may be 
safely assumed that a like result would be experienced in London, 
where the population and the need are so much greater. 

“8. The provision of these subways in connection with the 
Council's surface lines would greatly enhance the value and increase 
the earning power of the Councils tramway system in London, 
and the providing of a complete system of intercommunication 
would be of the greatest value in solving the housing problem. 

„In comparing the two systems the only advantage that occurs to 
me as important, in favour of the deep tube, is tbe probable 
greater disturbance of the streets (under which the shallow lines 
are being laid) during construction, but with a little extra cost it is 
possible to carry out the work with comparatively little disturbance 
to the +treet traffic and business premises along the route. 

„A decided advantage that both the underground tramway and 
‘deep tube’ share over the surface tramway (especially in the con- 
gested thoroughfares) is the greater speed that can be obtained, and 
the consequent amount of time that is saved to the passengers. 

“That there is an urgent necessity to deal with the ever- 
increasing congestion of traffic in our London streets will be 
conceded by all who are familiar with their condition. 

“The steady increase of street traffic in the central parts of London 
during the past few years has been most marked, the constant con- 
gestion in many places, especially during periods when the streets 
are ‘torn up, being an intolerable nuisance, and a great loss to 
those who have adjacent business premises, while the loss of time 
to the travelling public has been very great. Sir John Wolfe Barry 
has recently published a carefully prepared estimate of the money 
valueof the time that is now lost owing to congested street traflic 
(without taking iuto account the tearing up of the streets) at four 
only of the busy centres in London, viz, Cheapside, the Strand, 
Piceadilly, and the Tottenham Court Road aud Oxford Street 
junction, amounting to the enormous sum of 42, 154, (00 per annum. 
If all the congested centres were estimated on the same basis this 


sum could be multiplied many times. In addition to the money - 


Joss abont 8,000 persons are injured and 150 killed annually in 
London through street accidents, these principally occurring where 
there is the greatest congestion. 

“If, therefore, we are to cope with either our present or our future 
requirements and prevent our strects from becoming really impass- 
able, it is, in.my judgment, our duty to take up the subject at once, 
and geek from his Majesty's Government those additional powers 
and amendments to existing Acts of Parliament that will enable 
the Council, as the central authority, to carry out these improve- 
ments in the interests of the whole metropolis. I think there 
powers should include the following: 

“1. To constitute the Council the authority for the County of 
Loudon for constructing subways in streets for the reception of 
Pipes, wires, &c, and where desirable for electric traction and 
other purposes of locomotion. 

2. To enable the Council in any case ‘notwithstanding anything 
contained in Sec. 92 of the Lands Claures Consolidation Act, 1845) 
to require the owners of properties to sell to the Councjl such 
portio: & only of such properties as the Council may require for tho 
cuuetructiou uf said subways without the Council being obliged tu 


purchase the whole or any greater portion of same, the Council 


paying for the portions required and making compensation for 
damage by severance. 

' 3. To enable the Council (for the purposes of the Act) to alter 
the position of water, gas, electric, telephone, hydraulic, &c., pipes 
belonging to any company, and to place the same in such subways 
a8 the Council may construct, and giving the Council powers to levy 
a reasonable rate of charge upon said companies for the use of such 
subways. 

In view of the many schemes for “ deep tube railways that will 
be brought before Parliament at its next session, and the recommen- 
dation of the Joint Parliamentary Committtee of last session that 
the merits of the sub-tramways for London should have considera- 
tion before further schemes were sanctioned, it seems to me an 
imperative duty that the Council should suspend standing orders in 
order to give the usual notices and seek the necessary powers in the 
forthcoming session.” | 


THE ARMSTRONG-ORLING SYSTEM OF 
WIRELESS TELEGRAPHY. 


IN tbe ELECTRICAL REVIEW of November Ist we com- 
mented on the sensational accounts of this system which had 
appeared in the daily newspapers, and at the same time 
expressed our regret that we were unable to put before our 
readers the details of the apparatus by which these 
marvellous results were achieved. We are now in a position 
to partly satisfy the curiosity of our readers. [Having 
received an invitation to send a representative to the City 
offices of the inventors, we accepted. Only the rereirer, 
however, was explained; the /rensmiller apparently is 
reserved for a more distinguished début before the Royal 
Institution, or, failing that, some other learned society. 

After some preliminary explanations from Mr. Armstrong, 
during which he disclaimed responsibility for some of the 
exaggerated statements of the imaginative and guileless 
representatives of our non-technical contemporaries, we were 
shown a model which illustrated the operation of the 
receiver. The actual form of the receiver was then explained 
by the help of drawings taken from a patent specification, 
some of which we reproduce. 

From the explanations given by the inventors and their 
assistant we were not long in discovering that the 
* Armor] system" was no new departure in principle at 
least. It ie, in fact, the oldest known system of wireless 
telegraphy—namely, telegraphy by earth currents, a system 
which scores of inventors have been working at since Morse 
firet telegraphed across a canal at Washington in 1842 up 
to Preece’s latest installation, started this year at Rathlin 
Island. 

Very little progress was made in telegraphy by earth cur- 
rents before the invention of the telephone. Morse, as has 
been said, telegraphed across a canal at Washington, in 
1842, and Lindsay, a few years later, telegraphed across the 
Tay, a distance of three-quarters of a mile. The ordinary 
needle galvanometer was used as a receiver in these experi- 
ments; but, with the advent of the telephone, a much more 
sensitive receiver was placed in the hands of the experi- 
menters with earth current telegraphy. Prof. Trowbridge, 
in America, in 1880, was one of the first to make experi- 
ments with a telephone. He was able to hear the ticking «f 
a clock at a distance of one mile, but his base at one end 
was some miles in length, and at the other end 50 ft.; there 
was, apparently, nothing very remarkable in this feat. In 
1894 Prof. Rathenau made a series of very careful experi- 
ments in Germany. He succeeded in telegraphing thrce 
miles in water, using the telephone as a receiver. Herccom- 
mended that the iron disc of the telephone should be re- 
placed by a metallic tongue tuned to the number of breaks 
in the transmitting apparatus. He pointed out that by 
using several current generators, cach one producing a 
definite number of current impulses, a number of non- 
interfering messages might be sent throngh water to distant 
telephones, each constructed to respond to but one definite rete 
of vibration. Sir W. Preece has work: d indefatigably at carth 


current telegraphy since 1882, and several of his installa- 


tions have been in use for considerable periods for the trans- 
mission of Post Office telegrams between places not directly 
c niceted by wire. The basee used in the Preece system 
were generally some miles in length. 
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We have given this short sketch of the history of earth It is apparently an adaptation of Lippmann’s electrometer.* 
current telegraphy in order that our readers may get a fair In the Lippmann’s electrometer the surface tension at the 
idea of the advances, if any, made by Messrs. Armstrong surface of contact between mercury and dilute acid is changed 
and Orling. by passing an electric current across the surface of contact 

We have not yet seen a demonstration with the complete between the liquids. If the current passes from the 
Armstrong-Orling apparatus, but we are promised that at an mercury to the acid, the surface-tension is reduced, and if the 
early date. In the meantime we merely give the inventors’ initial surface-tension has just been sufficient to support a head 
statements of the results obtained, as we understood them of mercury in a capillary tube, the mercury will descend when 
from a conversation with them at the interview. the current passes, An exceedingly small E.M.F. will pro- 

duce a perceptible change in the head of mercury supported ; 
a thousandth part of a volt being approximately equivalent 
to a millimetre of mercury. 


ANA ANAS Sh 


— Bar 


In the Armstrong-Orling mercury relay this phenomenon 
is utilised. Fig. 1 shows the simplest form of the invention. 
The vessel a is filled with mercury e. One end of a syphon f 
With base lines of about 30 ft., they have succeeded in dips in the mercury e, and the other constricted end, I, into 
telegraphing over a distance of five miles. The current a vessel filled with dilute acid d. The siphon is supported 
passes from the transmitter to two metal stakes driven into bya bracket g, and is itself filled with mercury. The size 
the ground at the above distance apart, and the receiver is of the constricted aperture is such that the surface tension, 
connected to two similar stakes. We understood them to or capillary attraction, just prevents the mercury flowing out 
say that their mercury relay, presently to be described, was of the siphon. If the positive terminal of a battery is 
used to operate an ordinary telegraphic receiving instrument connected to the wire i passing through the walls of the 
such as the Morse. We gather also that speech had also siphon into the mercury, and the negative terminal to the 
been transmitted through the earth to considerable distances. wire) in contact with the acid, then a current will pass from 
Tuning is made use of to transmit non-interfering messages. the mercury to the acid. An exceedingly small current will 
This, as we have seen, had been suggested by Rathenau. be sufficient to cause the mercury to flow out of the siphon ; 
the flow of mercury will stop immediately when the current 
is stopped. This arrangement is evidently adapted to act as 
igs N a very delicate relay. 


P< T "p 
FIG. 4. 


Fig. 2 shows a form of the relay adapted to operate a 
Morse receiving instrument. The mercury discharged from 
the syphon f by a weak electric current (such as earth 
currents), falls on the end of a lever k, fulerummed on 
a knife edge /, and presses the outer end of the lever in con- 
tact with the stop o. This closes a local battery circuit p 


. - |^.» | HH and operates the telegraph instrument 9. The mercury in 
8 | —HN-H- the vessel a is kept at a constant level by a reservoir r work- 
zl | pt 2 hi * ing on the principle of the bird fountain, i. e., mercury 18 
AA mr Ag Seer | oe LA only discharged from r when air enters through the pipe 4 
| 5 " Ba 2 + — - In fig. 3 another modification is shown. The bottom » 
int. Ke — 


= of the acid vessel is funnel-shaped so that the mercury col- 

N i lects at the bottom, whence it flows through a small 

fg» aperture w on to the end of the lever k. A still further 

elaboration of this idea is shown in fig. 4. Here the 

The Armstrong-Orling apparatus has been applied for other mercury flowing from the aperture w makes connection at 2 

purposes than telegraphy or telephony. It has been used to between two terminals p p of the local battery and instru- 

eteer torpedoes, turn on electric lamps, explode mines, &c. ment circuit. The lever k is thus dispensed with. 

The mercury relay designed by the inventors, and which The instrument illustrated, fig. 5, is evidently based on 

they have named the * Armorl Electro-capillary Relay,“ is a Dewar's modification of the Lippmann electrometer. 


very sensitive and simple apparatus, and appears to be well bubble d of acidulated water is enclosed between two 
adapted for detecting the microscopic currents appearing at 


a distant station in earth telegraphy. 


— . 


Ann. de Chim et de Phys. [5], Vol. v., p. 494; a.D. 1873. 
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columns of mercury 3, 3, in the tubular beam y / of a 
delicate balance suspended on a knife edge at z. A current 
is passed through the liquids enclosed in the beam from the 
terminals 6, 6. This causes the acid bubble to move to 
one side or the other according to the direction of the cur- 
rent, and disturbs the equilibrium of the balance. The 
insulated finger 7 makes contact with one or other of the 
atops 8 or 9, and closes either of two local circuits 10 
or 11. 

Such is the Armstrong-Orling mercury relay. We 
imagine it could be made an exceedingly sensitive receiver, 
more so even than the telephone, though of course that 
could only be settled by experiment. We should hardly 


believe that it could be a conveniently portable instrument, 
and portability is put forward as a strong point in the 
* Armorl " system. | 

It is impossible to pronounce an opinion ‘on the Arm- 
strong-Orling system of wireless telegraphy as a whole, till 
we have fuller information. If the inventors have suc- 
ceeded in telegraphing 5 miles with a 10 yards base at each 
end, by means of portable apparatus, they have made a con- 
siderable advance in earth current telegraphy. The range, 
however, is small, compared with the 300 miles odd achieved 
by Marconi; but circumstances might arise in which the 
* Armorl" system would be useful. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


28,895. ‘Improvements in apparatus for electrically producing radiant heat." 
H. J. DowsiNo. November 25th. 

93.916. ' A new or improved methcd and mears for securing incandescent 
N to service wires." W. R. LAMBERT. November 25:h. (Com- 
piete.) 

93,917. “Improvements in high tension insulating materials." C. Baur. 
November 25th. 

28,934. “Improvements in and relating to automatic electric switches, 
indicating and recording devices and like apparatus.” G. CHARLTON and 
W. E. Barton. November 25th. 

23,990. Improvements in poles for electric railways, electric lights and 
telephone and telegraph lines.” November 26th. (Complete.) 

24,011. “Improvements: in electrical apparatus including telephone a: d like 
apparatus.“ P. M. Justice. (C. C. Barton, United States.) November 26th. 

24,012. “Improvements in or relating to compound insulating material for 
electrical purposes." R. W. James. (The Mica Insulator Company, United 
States.) November 26th. 

24,018. ‘Improvements in and relating to the control of the E.M.F. ia elec- 
tric circuits." H. W. RavensHaw. November 26th. 

24,052. ‘Improvements in globes or shades for incandescent electric lights.“ 
J.C. FLEMING. November 26th. (Complete.) 

24,054. “Improvements in resistances for arc lamps and other electrical 
apparatus.“ J. L. Davies. November 26th. 

24,095. ‘Improvements in house service terminal boxes.“ 8. W. Baynes. 
November 27th. 

24,096. A method of readily attaching or fixing the containing cases of elec- 
trical or other apparatus to telegrapb, telephone and tramway poles or the like 
supports." M. Byxa and F. G. Beni. November 27th. 

24,109. “Improvements in suspension gas, oil or electric lamps and the 
like.“ P. Winx. November 27th. 

94,137. “Improvements in gas and electric light pendants, brackets and 
stands.” P. Tomas and C. J. Saw. November 27th. 

94,148. “Improvements in electrodes for sro lamps." A. D. RAINE. 
(H. A. Macdonald, France.) November 27th. 


wick return movements especially 


24.149. “Improvements in cams for M. J. P. O'GoRMAN 


applicable to electric igniters for explosion engines." 
November 27th. 

24,163, ‘Improvements in life saving fenders for electric tramway cars and 
the like.” T. E. C. Winson. November 28th. 

24,169. “Improvements in and connected wilh the supporting standard and 
trolley arm used in overbead electric traction schemes. R. L. Ross. 
November 28th. 

24,175. “Improvements in conduits for laying electric cables." H. N. BROOKE., 
November 28th. 

24,176. Arrangement for decreasing and increasing the candle-power of an 
electric lamp." H. Fronman. November 28th. ; 

24,192. “ Protective mechanism for high tension systems of electrical dis- 
tribution.” E. DE Pass. (R. V. Cheatham and J. S. Stewart, United States.) 
November 28th. (Complete.) 


24,193. Improvements in trolley wheels for overhead electric cars applicable 


to sheave and other grooved pulleys.” H. W. Pixkknrox. November 28th. 

24,218. “ Improvements in switches for use with lamp-posts for street lighting 
and the like.“ W. SUMNER. November 28th. 

, peels: * Improvements in electric transformers.” C. Russo. November 
28th. 

21,289. “Improvements in cases or holders for Nernst lamps.” B. M. Drake, 
E. G. SHEPPARD, G. 8. RAM and THE NERNST ELECTRIC LIGHT, LIMITED. 
November 29th. 

24,249, ‘Improvements in or appertaining to wooden or other like casing for 
electric wires.“ A. H. ManniNER, November 29th. 

24,254. “Improvements in and connected with telephone and telegraph 
communications." W.Foxron. November 29th. 

24,976. ‘Improvements in or relating to electric arc lamps." Tus JANDUS 
Arc LAMP AND ELECTRIC Company, LIMITED, and A. D, Jones, November 29th 


24.277. “Improvements in and relating to plates for electric storage 
batteries," C. S. KAurMAN N. November 29th. 

24,308. Electrical distribution," J. L. WoopBRxibGr. (Date app'ied for 
under Patents, &c., Act 183, Seo. 103, March 13th, 1901, being date ot applica- 
tion in United States.) November 29th. 

24,316. Apparatus for purifying water by electricity." J. S. ZEREE. 
November 29th. 

24,8927. Improvements in electric arc lamps." F. Procror. November 29th, 

24,864. Improvement in and relating to electric maximum demand or load 
indicators and recorders.” D. J. STEELE and C. Krart. November 30th. 


24,897. “Improvements in multiplex telegraphy using undulatory or 
alternating currents.“ W. P. Tuomrson. (La Société des Telegraphes 
Multiplex, Systeme E. Mercadier, France.) November 30th. (Complete.) 


24,499. ‘Improvements in or connected with telephone systems.“ 
T. H. Parsons, of the firm of Gent & Co., T. SLorER and H. Sxowpon, November 


th. 
94,419. ‘Electrical apparatus." J. E. Everrtr. December 2nd. (Complete.) 
24,457. “Improvements in methcd of and means for suspending overhcad 


electric conductors." THE British THomson-Hotuston Company, LIMITED. 


(Union Electricitüt Geteltschaft, Gei many.) December 2nd. 

24,470. “Improvements in electricity meters." C. D. Askr. (La Compagnio 
Anonyme Continentale pour la Fabrication des Compteur do Gaz et autres 
ay pareils, France.) December 2rd. 

24,784. "Improvements ir. fenders for electrically-prcpelled cars.“ J. Du nose 
and W. TowTOISESHELL. December 3rd. | 

24,535. An adjustable outside waterproof electric light fitting." H. J. 
Furniss. December 8rd. 

24,552. Improvements in dynamo-electric generators and motors." J. S. 
Herriot and II. Paterson. December 3rd. 

24,557. ‘Improvements in fuse plugs for cut-out blocks.“ J. Sachs. Dcecir- 
ber 2rd, (Complete.) 

24,564. ‘Apparatus for electrically-operating and controlling the points, 
] oint locks and signals of railways.“ A. H.Jonssow. December urd. 

24,582. "'Improvements in and applicable to electrical fuseboards." A, 
Fonp-LLovp. December 3rd. 

24,616. Improvements relating to incandescent electrio lamps." Sucitta 
ITALIANA DI ELETTRICITA GIA CruTO. (Date applied for under Patents, &c., 
Act, 1883, Section 108, September 18th, 1901, being date of application in 1tau.y.) 
December 3rd. (Complete.) 

24,621. ‘Improvements relating to electiio incandescent lamps." Socinta 
ITALIANA DI ELETTRICITA GIA CruTo. (Date applied for under Patents, &c., 
Act, 1888, Section 103, September 18th, 1901, being date of application in Italy.) 
December 8rd. (Complete.) 

. 94,628. ‘Improvements in lanterns for electric or other lights." J. C. 
FLEMING. December 3rd. (Complete.) . 

24,682. "Improvements in the field magnets of dynamo-electric machinery.“ 
C. E. L. Brown, December 3rd. 

24,638. Improvements in apparatus for use in driving dynamos on railway 
and other vehicles." F. J. BEAT MONT and W. M. STILL. December 8rd. 

24,666. An improvement relating to an electric generator for use on motor 
car engines, gas and oil engines with speed gear for starting same." F. T. Rein 
and W. SHEPHERD. ‘December 4th. 

24,672. ‘Improvements in and connected with electric motors for driving 
spinning machines.” H.ScHONFELD. December 4th. (Completo.) 


24,6806. “Improvements ín or relating to street lamp fittings for incan- 
descent electric lamps." W. C. C. HAWTAVN E. December 4th. 


24,095. An improved tool for cutting the lead sheathing of electric con- 
ductors or the like." F. Tyers., December 4th. 

24,713. ‘*Combiration of economy and choking coils for electric current.” 
8. B. GRIFF H and F. BiLiorri. December 4th. 

24,197. "Improvements in or relating to electric batteries and lamps for use 
with same." M. SUTHERLAND and E. Marcvson, December 5th. 

24,760. “Improvements in or relating to electric incandescent lamp holders." 
W. CROOKELL. December 5th. 

24,797. Improvements relating to electrical motors.“ D. P. BURDON and 
E. F. CAvaLIER. December 6th. 

24,803. Improvements in controlling electric motors." THE BRITISH 
TuoxsoN-HovsTON Company, LIMITED. (H. W. Buck, United States.) Decem- 
ber 5 h. 

24, 804. Improvements in switching apparatus for alternating elec!ric 
currents.“ THE BRITISH THOMSON -HoSTON Company, LIMITED, (E. M. Hewlett, 
United States.) December 5th. (Complete.) 

24,805. “Improvements in electrical measuring instruments.“ TIE BRITISH 
PHOMSON- HOUSTON Company, LiIiuITED. (R. H. Read, United States.) December 
5th. (Complete.) 

24,806. ‘Improvements in electro-magnetic switches for electric railways,” 
Tur British THomson-Hovston Company, LIMITED. (S. B. Stewart, jan., 
United States.) December 5th. (Complete.) 

24,807. "Improvements in electric controllers." THe BRITISH THOMSON- 
Houston Company, LIMITED. (F. E. Case, United States.) December 5th. 
(Complete.) 

24,808. Improvements in coupling devices for electric conductors," THE 
British THomron-Hovston Company, LiMrrkp,. (F. E. Case, United States.) 
December 5th. (Complete.) 

24,809. “ Improvements in electric brakes." TE British TirousoN-HovsTON 
Company, LIN, TED. (W. B. Potter, United States.) December 5th. (Complete.) 


24,810. "Improvements iu charging stations for electrically - propelled 
vehicles.” THe BRITISH Tronson-Houston Company, LIMITED. (C. E. Holmes 
and F. P. Cox, United States.) December 5th. (Complete.) 
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24,811. ‘Improvements in controllers for electric motors." THE BRITISH 
THomMson-Housron CoxrANv, Timivep., (L. A. Tirrill, United States.) Dec- 
ember th. (Complete.) 

21512. “Improvements in electric railway systems." THE BTE THOMSON- 
Houston Company, Limrrep., (W. B, Potter, United States.) December Sth. 
(Complete.) 

24.816. Improvements in electric railways.“ C.J. Kinten, (Date applied 
for under Patents, &., Act, 1583, Sec. 103, May 6th, 1801, being date of applica- 
tion in United States.) December 5th. (Complete.) 


24,528. “Improvements in surgical hand inotors." A. W. Down and H. V: 
Down, December 5th. (Coinplete.) 


24,439. “Improvements in and relating to telephone systems." P. AusHkEDrE 
December 5th. 


21.863. © An improved method of actuating the carbon-feeding mechanism of 


electric are lamps of the open and enclosed types." C. E. Foster. December 
6th. 


24.887. A new and improved incthod of antomatienlly and intermittently 
c'ovng nn electrical circuit which can be need in connection with railways.” 
W. E. Brrkoess., December 6th, (Complete.) 

24.437. “Tinprovements in polyphase alternating current induction motors,“ 
W. Lascpoen-Davigs and A. 80amMes. December 6th. 

241,987. “Improvements in or relating to a combined dynumc-electrie 
machine, and a working cylinder and lubricating devices therefor, also other- 


wise applicable.” A. J. Bovet. (N. A. Christensen, U. S.) December Tth. 
(Complete) 


24,980, “Improvements in telephone systems.“ D. Macaprk. December 7th. 
244. “improvements relating to electric primary cells or batteries." 
A. I'. . Tü LIV. December 7th. 


25.004. “Improvements ju printing telegraphs.” J. Moore and C. R. 
STELIS. December 7th. 


25,008 “Improvements in clectric relays.” SIEMENS Bros. & Co., LiMirrr p, 
and A. GeRboN,. December 7th. 


25.011. „ Improvements in electrically insulatory wall plates and the like.” 
II J. Happen (R. Midler, Germany.) December Tth. 


25,011. ‘Improvements in preventing sparking when making and breaking 
electrie circuits," A. B. Richy o the Electrical ‘Transmission Company, and 
E.G. Scott. December 7th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


— 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1900. 


1,356. “improvements in the production of ozone." E. Andreoll. Dated 
January 22nd, 1900. For the production of ozone, the silent discharge of a 
low-tension current in the secondary circuit of a transformer is employed, 
together with a large condensing surface of thin glass sheets, so as to have 
less than 10 watts per square foot of dielectric surface. The ozoniser deseribed 
in Specitication No. 15,813, A. h. 1897, is preferably used. 


1,445. ''Improvements in electric transformers." A. H. Loring and M. L. Clark. 
Dated January 23rd, 1900. (Date applied for under Sec. 1030f Patents, &c., Act, 
1883, June 24th, a.n. 1899.) Transformers constructed so as to be readily taken 
to peces. The casing or box is adapted to be secured to a post or wall, and is 
provided with a sliding door for ready necess. The core of the transformer is 
formed in two pieces, one preferably U-shaped, and the other secured, in order 
to close the magnetic cirenit, by a bar. yoke, and screw clamp. The coils are 
suitably wound, and are adapted to slide on or off the limbs of the core when the 
second part is detached. Springs are titted on the core to prevent vibration of 
the coils. The core is held in position in the box by means of a bracket bavi g 
suitable lugs for the attaching screw. 


1,450. “Push for electric bells or tho Ike.“ T. Holme. (J. V. J. Silfverherg, Denmark.) 
Dated January 23rd, 1900. A strip of metal is pressed on to the two contacts by 
pressing in the flexible airtight cover. 


1,457. “Improvements in and relating to electrolytic apparatus." W. Barnes. 
Dated January 23rd, 1900. The compartments of an electrolytic apparatus are 
placed in connection with a vacuum apparatus, whereby the gases evolved are 
withdrawn rapidly, and polarisation is prevented. 


1,694. ''imarovements in the treatment of carbon electrodes for electric arc 
lights." J. T. Robinson and J. K. Ferguson. Dated January 26th, 1900. A strong 
solution of caustic soda or potash is allowed to stand for some time over 
powdered Canadian asbestos, at either an ordinary or a boiling temperature. 
Ordinary carbon rods are sonked in the resulting solution for some days and 
then dried, The treatinent increases the weight of the carbons about 10 per 
cent., and is stated to prolong their life, improve the quality of light produced, 
and affect economy in the pressure and power required to produce a given 
candle-power. 


1,464. ‘‘Improvemente in surface oontaot electric railway systems.“ J. M. 
Murphy. Dated January 23rd, 1900. Electric railways and tramways cn a 
sectional conductor system with electro-magnetic switches. The cireuit from 
the working sectional couductors to the feeder is made by a bridge-piece 
attached toa guided plunger which is lifted by a thin wire coi and heid up by 
the outer thick wire coil in the main circuit. The thin wire coil is placed 
inside the thiek wire coil and receives a shunt current from the sectional con- 
ductor to earth, but is cut out when the plunger is lifted by a stop thereon 
operating the switeh arm. A spring is arranged to hold this switch arm in 
either open or closed position. The bridge piece carries carbon blocks and also 
a laminated spring contact which work against spring-mounted carbon blocks 
and fixed contacts. The laminated contact has stepped ends, so that ench plate 
is pressed against the fixed contacts independently, and comes into uction after 
the carbons and leaves before them, so that sparking only occurs at the carbon 
blocks. 


1,475. ‘‘ improvements in electric igniters for explosion motors.” J. Sohleis and 
J.B. Boisselot. Dated January 23rd, 1900. The porcelain insulator of an electric 
igniter is protected from blows by a metal sheath, which may be perforated, 
nnd if the insulator should be breken the preces are held in contact by 
n tixed conductor or a *licing one carried by aninsulating sleeve. The invention 
is particularly applicable to motors for motor cars, 


1,531. ‘‘Electric tight dimmer.“ J. R. Hatmaker. Dated Junuary 24th, 1900, 
A rheostat for redueing the light produced by an electric lamp; consists of a 
divided resistance and a switeh under & cover which may be independent, or 
may be plaved on the base of a bracket carrying the lamp. 


1,555. ''improvements in the method of transmitting oleotric energy thrcugh 
ether and devices for same." E.G. Foresio. Dated January Zitb, 1900. Reinten 
te methods and means for transmitting energy through cther, without wires or 
nlon; guiding wires, and utilising the tranenmitted energy for operating tele- 
graphie or telephone instruments or electromotors. A source of electricity is 
placed in circuit with a coil and a spark gap. If the electromotive force is 
snttietent, a constant stream of sparks passes between spark gap, each spark 
essing a make and break of the circuit; the spark gap thus acts as a very 
rapic]y operated switeh. By properly proportioning the resistance, self. 
indnetion, and capacity each current can be mede to rise slowly and fall 
rüpidiv, or the reverse. If the source is direct, the effect ia to produce in the 
secoliüry of a coil or transformer intermittent currents in the same or opposite 
directions to that of the Source. If the source is alternating, intermittent 
II. rr can currents are produced in the coil alternating with the source. The 
eol <ancnebitwitha hne wire forming an open circuit with the primary of a 
*srRüsloragier at the receiving station, Various arrangements are describ d 
„ hich are too complicated for purposes of abiidgment, 


1,666. Improvement in ‘electric accamulalor plates." M. Wuillot, Dated 
January 24th, 1900. Relates to thin accumulator plates, and consists in making 
& number of perforations in them so that the weight is decreased and the 
working surface remains the same or is increased, according as the sum of the 
areas of the peripheral surface of the holes is equal toor greater than the sum of 
the areas of the external surfaces of the pieces cut out. 


1,573. ''Improvements in or relating to rubber insulated electric cables.” 
G. E. Heyl-Dia. Dated January 25th, 1900. Vulcanised rubber, in strip or 
sheet form, is employed for the inner sheathing of cables, and an outer 
sheathing is formed by applying unvuleanised rubber and then vulcanising 
it. The provisional speciflcation states that this outer sheatbing, or its 
vulcsnisation, may be dispensed with. 


1,683. ''improvements in or relating to the manufacture of electric cables.“ 
G. E. Heyl-Dia. Dated January 25th, 1900. The object is to produce by a con- 
tinnous operation on a complete cable comprising several concentri¢ conductors. 
The central conductors are led direct to the machine which applies the tirst 
coating of insulating paper or material. and then pass over rollers direct to the 
macbines which alternately add further conductors and the layers of insulating 
material, and lastly, pass to the lead press sypplyipg the cuter covering. "Ihe 
machines are connected so as to act separately or collectively as desired, 
preferably by electric switches controlled by a switch on the press above 
mentioned. 


1,617. “Improvements In or connected with carbon contacts for slectric switches 
and the "like." A. Reichwald. (F. Krupp, Germany.) Dated January 25th, IWO, 
A carbon contact for switches &c.,is formed of a conical block of carbon secured 
in a holder by means of a collar bored to receive the carbon and screwing on to 
a base. A good contact is thus obtained. 


1,818. Anew and improved method of regulating or controllieg electric switches.” 
W. Kingsland. Dated January 25th, 1900. Switches for making and breakirg 
circuits, operated »by tappet action, such as those used in. sectional eonéuetor 
systems of electric railways, are provided with brakes and stops to control their 
motion, and also in some cases to return them if they are moved paste 
proper peint. The arrangements are applicable to tappet-actuated switches, 
and are rhown as applied to cylinder switches with a star-wheel etruck by a 
tappet. 


1.680. ‘“‘Improvements in picking up electric current sent from a generating 
station by a car and returning it." R. C. Sayor. Dated January 26th, 1900. 
Elec ric railways and tramways on a conduit system. Conduits, conductors, 
collectors The conduit consists of lengths of tubes closed at their ends by 
diuphragms and connected by fishplates lying between tlanges on their sides. 
The supply conductors are supported in the lower part of the tube, and attached 
to studs projecting from the diaphragms between which connection 1s made by 
protected spring contacts. Couplings with valves which can be worked from 
outside are also placed between the diaphragms, so that the conduit may be kept 
filled with compressed air or any section cut out. The top of the couduit hus a 
double set of teeth and valves which are depressed by plungers on the collect- 
ing wheel, and the valve spindles depress arms pivoted on the conductor 
whereby contacts are raised to complete the circuit to these plunvers. These 
plungers are carried in boxes on the wheel which also has a double row of teeth, 
and these plungers and boxes are lowered over the valves and are held normally 
over them for n short time as the wheel revolves by sets of levers and links 
operated by two cam paths on the wheel. The return conductor is placed out- 
side the conduit, and spring blocks carried by a conducting ring on the wheel 
work over it. s 


1,704. ‘An electric alarm.” B. J. B. Mills. (D. Vial, France) Dated January 26th, 
1960. Consists of au electrie contact-maker for burglar alarms, Ac. "1 he ba-e, 
which is fixed to the door. &., is provided wiih two terminals connected to 
the alarm circuit. The terminal plate has a pendulum suspended trom 
it, the pendulum red passing through the hole in the terminal plate. The rod 
is jointed or made wholly or partly flexible, nnd, ucrmaliy, is not in contact 
with the plate. Any vibration of the door or other closure causes the pendulum 
to vibrate, so that the alarm circuit is completed between the rod and the plate, 
A protective casing is fixed over the mechanism by hooks, &c. The ay paratus 
may replace the ordinary contact buttons or pushes of electric bells, in which 
cn c it may be operated by hand or otherwise. 


1,813. “ Improvements In filaments for slectric incandescence lamps." M. M. 
Leke. (R. Arno, Milan, ttaly.) Dated January 29th, 1600. Incandescent lamps. 
Filainents of the kind used in Nernst's lamps are made of any form symmetrical 
abouta normal to the surface to be lighted and provided with as Many connec- 
ticns ns there are supply wires. The forin preferred is a ring, with diametrically 
op: osite connections for a two-wire system, or three equidistant connections 
for a three-phase three-w.re system. 


1,825. '' Improvements in dynamo-electric machines.” B. 6. Lamme. Date 
aplica for under Sec. 103 of Patents, dc, Act, 1883. June t0th, h. 1841.) 
Dated January 29th, 1900, Arinatures. In order to relieve, in alternating and 
direct current gencrators, unbalanced magnetic circuits due, for examp e, to 
wearing of bearings. defective castings, &., the armature is provided with one 
er more addition windings, cach closed upon itself and independent of the 
main generating windings. The closed cirenit windings are arranged syinuietri- 
cally about the armature, and are joined up at each end by rings. One or more 
other closed circuits may be also employcd. By these means leading and 
lagging circuits in the closed windings are transmitted from one portion to 
another, thereby producing the balancing effect desired. 


1,863. “Improvements in colis or helices for eicctrical purposes." W.G. Heys. 


(J. Scott. R. Varley, and J. C. Anderson, ail of New Jersey, U.S.A) Dated January 
80th, 1990. 


1,864. “Improvements in and relating to the method of winding coils or helices 
for electrical purposes." W. G. Heys. (J. Scott, R. Varley, and J. C. Anderson, ail 
of Now Jersey, U.S.A.) Dated January 30th, 1900. 


1,886. “ An improved arrangoment of switching appilanoe for use with tole- 
phones." H. E. Newton. P. Rabbidge, New South Wales.) Dated January ioth, 
1900. Relates to direct-eall systems, in which each subscriber is provided with 
a number of plug connections corresponding to a!l other subseribers. 


1,906. An improved electric pendulum clock.” F. Haenoken and O. A. Haoni- 
chen. Dated January 20th, 1900. The hands are driven by & pendulum acting 
as a ratchet lever, and the energy of the pendulum is replenished electro- 
magnetically. , 


* 


1,937. ''Improvements in or conne "th overhead collectors for efectricalty- 
propelled rallway vehicles.“ R. J. Ur 4 Goodwin. Dated January Alt, 
1960, Electric railways and tran way overhead conductors. ‘dhe trolley 
wheel runs on ap axis in the curved guara cradle, which is mounted on trom- 
nions in the frame. Springs on the cradie bear on the frame to kecp the wheel 
vertical, and preferably the trunnions are nbove the axis. The frame or fork 
swivels in the beating place forward of the axis. The benring is attached to 
the socket on the end of the po'e by a knuekle jonr, or by the bolt. passing 
through the lugs, of whieh cne is slotted with a curve slot struck fron about 
the centre, so that the bearing for ihe fork may be idjusted so us to be 
vertical. 


2,047. ‘improvements in automatic electrio switches or cut-outs ° A. Eckstein 
and D. B. Metlis. Dated Fetrunry Ist, 1900. Relates to electro-magnetic switches 
or cut-outs which are automatically opened should the current excted, or tall 
below, certain limits, and which cannot be closed when the controlling chet 
is too great, or when the current which would flow would be execssive. 


2,077. An Improved accumulator battery.” V. Cheval and J. Lindeman. 
Datea February Ist, 1900. One electrode is made up of & number of cyludrical 
or prismmtie casings of insulated material perferated with a great number of 
small ho es, and closed entirely at their lower ends. Each sheath is tiled with 
materials to be rendered active, in the centre of which is a core of carbon or 
lead, which is connected to bars. Each of the casings is surrounded by a similar 
perforated sheath, which is attached at its upper and lower ends respectively 
to the edges of holes formed into horizontally-plaeed boards, Which are held in 
place bv four walls of insulating material. The materia} to constitute the other 
electrode is tacked between the sheets, and between them and the insulating 
walls, and is connected by conducting rods to bars. : 
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ELECTRICAL PROGRESS AND 
LEGISLATION. 


In an address delivered on Wednesday, 18th inst., before the 
Chamber of Commerce, Mr. R. Percy Sellon, chairman of the 
electrical section of that body, sketched the progress, or rather, 
as he would be inclined to phrase it, the lack of progress of elec- 
trical industries in this conntry. Considering the researches 
of Davy, Faraday and Tyndall, the practical applications of 
Wheatstone, Cooke, Thomson and others; considering also 
our free trade, unparalleled manufacturing facilities, capital 
resources, and control of important markets, Mr. Sellon 
urges that it would have been reasonable to prophesy our 
rapid prcgress and success against all comers in that revival 
of electrical enterprise which became imminent, when 
the Paris Exhibition of 1881 forced the world to 
realise that a new industrial era had dawned when the 
dynamo, the arc and incandescent light, and the telephone 
had assumed a commercial stage. Mr. Sellon is of opinion 
that we are both absolutely and relatively to other leading 
communities of the world in serious arrear of the position 
we should have attained, and he devotes his address to an 
exposition of the causes. Passing lightly in review the 
frequently referred-to early speculation, the unforeseen com- 
mercial expansion of America and Germany, the unfavour- 
able labour conditions at home, and the alleged apathy of 
our electrical engineers and manufacturers, Mr. Sellon 
reaches what he regards as the prime cause. This is to be 
found in legislation. Prior to the era of electrical develop- 
ment already referred to, the State had purchased 
the telegraphs, and the introduction of electric lighting was 
unhappily at a period which saw the culminating point of 
those principles of collectivism or common ownership which, 
in the latter part of the last century, gradually impressed 
themselves on men’s minds. Thus the principles applied to 
tramways in the Act of 1870 were applied to electric light- 
ing in the Act of 1882, and when electric traction became 
a possibility, it found the Tramways Act a lion in its path. 
Now that the economical distribution of electrical energy 
over very large «districts is rendered commercially possible, 
Mr. Sellon holds that we are on the eve of developments 
which constitute a new situation, and amendment of existing 
legislation is indispensable. The Light Railways Act, 
under which much electric traction work has been done, 
expires in 1902, and after “the proved failure" of the 
Tramways Act to do justice to electric traction, “it is 
impossible " that the latter should be allowed “ to remain on 
the Statute Book.” 

We cannot attempt to summarise Mr. Sellon's address, 
which, as it is appearing in our other columns, should be 
perused in full. It is a very able statement of the case, 
and has added strength from the very moderation of tone 
and language adopted. As an indictment of municipal 
enterprise, it will have some adherents, and some opponents 
It will be interesting to have the case for the other side 
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fully and ably presented, 
main, is that 
and traction 


The conclusion, in the 

the developments in electric supply 
within the next 10 years will need 
so large an amount of capital, that, if entrusted to 
municipalities, it will make the total of local indebted- 
ness much greater than the national debt. It is further 
urged that the carrying-on of such enterprises must divert 
the attention of the local governing bodies from those 
social and sanitary problems which should be their first care. 
The evils which are attributed to the State purchase of the 
telegraphs may readily be assigned to other causes, whilst 
much may be claimed for the public benefit resulting from 
that purchase. It is possible also to enlarge unduly on the 
evils of the Electric Lighting Act of 1882, but it is 
not necessary to go all the way with Mr. Sellon in 
order to help him on his road. ‘Phere will ever be two 
schools of thought regarding municipal enterprise, and in 
the case cf electrical enterprise, it is possible to refer 
to developments under municipal ownership for which 
there is no reason to be other than grateful. The 
two schools will not have settled their 
by 1902, and any immediate legislation will have 
to safeguard the interests of local bedics whilst affording 
facilities to private enterprise. It is thus possible that of 
the many millions to be spent, & nw may be contributed 
from both sources. 


differences 


The main question is the steps to be 
taken to remove existing disabilities. First to awaken the 
public to the existence of those disabilities. Our legislation is 
seldom too promptly attained, and the cancellation of existing 
law is perhaps slower than the enacting of a new law. Hence 
Mr. Sellon's address is an aid to progress which may be 
assisted by most of those interested in electrical business; 
those who may not agree with him on all points being fairly 
assured that in the case of any laws which may be enacted or 
repealed vested interests are not likely to be overlooked. 
Obstruction to progress, whether it exist in narrow municipal 
views or narrow municipal boundaries, must be removed. 
Freedom for the employment of private capital is nct 
necessarily antagonistic to municipal enterprise, but a wider 
and healthier recognition of the rights and advantages of 
private ownership is well worth cultivating by the col- 
lectivists whose interest in a locality sometimes dulls their 
judgment. What is required is not so much a discussion on 
the line of demarcation between public and private work, as 
a recognition of the necessity for the removal of disabilitics 
which are to some extent common to both, and Mr. Sellon 


has made an important contribution to that end. 


— — 


As during the summer the demand 
indicators at Brighton are cut out of 
circuit, it is correct to say that the Pier pays a flat rate of 
Id. per unit. This must make the mouths of the Metro— 
politan consumers water. Although not mentioned in Mr. 
Wright's very useful paper, which we deal with elsewhere in 
this issue, we think tbat this fact shows that the Kapp 
principle must be taken along with the late Dr. Hopkinson's. 
It was not clearly bronght out in the discussion last week, 
but some speakers hinted at the subject, that if plant has to 
be provided to meet the peak-losd and & me particular class 
of consumers never come in at all on the peak, then the 
latter should rationally be charged only at the follow-on price, 


Electricity Tariffs. 


which thus becomes an extremely low flat rate. Take 
the case of a ten-hour consumer, in his tenth hour 
he is called upon to pay Id. per unit by the 
present Brighton tariff, altbough Mr. Wright's own 
“correct tariff” only requires 1:36d. As the produc- 
tion costs amount to O'Gd. and the total cost (including 
preparation costs) comes to 1:22d., he still pays a certain 
proportion against the stand-by charges. If, however, he is 
in no way responsible for the latter, then at 1d. per unit he 
yields a handsome profit, every penny representing 3d. costs 
and zd. profit. Now it happens that one London supply 
authority charges 7d. initial rate and 4d. after for the hours 
of peak lighting loud, and 2d. per unit on a flat rate for the 
supply (for any and every purpose) during the hours of day- 
light, Eventually, no doubt, the 4d. rate will be halved. 
Then a simple tariff of 7d. initial, and 2d. follow-on, will 
hold during the peak load hours of darkness, and 2d. 
as a uniform price during daylight hours, which 
fits in well with Mr. Wrights “ideal” tariff. 
By having two supply meters, one for the "day" 
and one for the “might” supply, with a single 
demand indicator in series with the latter, the consumer can 
tell exactly how his cheap and dear supplies compare. It is 
obvious that either a two-way change-over switch, with an 
additional contact, and operated by hand, may throw one or 
other of the supply meters into circuit; or if the meters of 
the Thomson-Houston or Vulcan type be in use, a clock 
time-switch may energise the shunt circuit of that meter 
which is intended to register, the main coils of the two 
meters being in circuit. In the latter case, however, the 
demand indicator will record the top or greatest maximum 
load ever taken, and not merely that of the load registered 
by the “ night“ meter, and which must have occurred at a 
peak-time period, 


Electrical Accidents and their Prevention.—At a 
recent meeting of the Midland Counties Institute of Engineers, 
held in the Technical College, Derby, a paper by Mr. L. W. de Grave 
entitled ' Investigations into Some Electric Accidents, and the 
Means of Preventing Them," was read. The author divided acci- 
dents into two classes, shock“ and “fire.” Accidents from fire 
were caused by (a) short circuits, and (/) bad contacts. In enlarging 
upon the means of prevention, the writer stated that it might be 
said of electricity, as for steam, air, or rope power, that a plant, 
properly designed, erected, and maintained, was perfectly safe, 
except for gross carelessness, He then dealt with the technical 
detailsof motor and machine construction, and the proper provision of 
switcbes. Materials for the insulation of wires were suggested, and 
he recommended the Sylvester method of artificial respiration for 
accidentally electrocuted persons. Mr. Deacon said that he found 
the best means for protecting workmen against clectric accidents in 
mines was to lay the wires underground, in a puddled-clay 
trench, sufliciently covered to allow traffic over them without 
injury. Mr. Binns (Derby) observed that the Paris police were 
instructed in a special method of restoring electrocuted 
persons. Mr. de Grave replied to the remarks that had 
been made. Concentric cable was, in his opinion, the best 
to use. He had used it for many years without having known a 
single accident. Mr. Deacon’s suggestion of burying the wires in 
the middle of the road was a very good one; he bad used it bim- 
self, and found it answered admirably.  India-rubber gloves he 
considered dangerous, for even if they contained a pin-hole they 
were highly dangerous; as much 60, in fact, as if the wearer had an 
ordinary coveringto the hand. Inoneworks he knewof, where gloves 
were worn by the men, each pair was before being used always sub- 
jected toa compressed airtest. There was the additional drawback, 
that the wearer was always “all thumbs.” It followed that the 


person who was not fully developed would not experience the same 
severe contraction in respect to the muscular system. He cited the 
case of a man who received a shock aud lived for only 10 minutes 
afterwards, in spite of artificial respiration. The coroner's verdict 
stated that death was due to shock. As a matter of fact, the de- 
ceased did from suffocation pure and simple, the attendants having 
neglected to-unroll his tongue, which had become contracted and 
stopped the breathing. The discussion on the paper was adjourned 
till the next meeting. 


atem — 
- 


— — 


. 
2— — o o neam = 


* 
va ya 


ra. ED Rer X s 
22 - z 
„ 2 Who Ie 


— 88 — — Ä crater ener eee 


Vol. 49. No. 1,257, December 27, 1901.1 THE ELECTRICAL REVIEW. 


1067 


SPRAGUE MULTIPLE UNIT SYSTEM. 


eee 


AS APPLIED ON THE BOSTON ELEVaTED RAILWAY. 


By FRANK J. SPRAGUE. 


(Concluded from page. 1047.) 

Tun master switch has (1) the off or normal position, to 
which the handle is spring-retracted iu case the operator lets 
go of it; (2) for ahead movement, three running positions, 
coast, series and multiple or full speed, with no contacts 
between ; and (3) for the backward movement, two running 
positions, coast and series or half-speed position. The car 
can be stopped and reversed by a single throw of the handle 
of the master switch from one side of the open position to 
the other. 

Ordinarily, when a motorman wishes to go ahead at half 
speed he moves the master switch to the series position. The 
reverser is instantly set for movement ahead, the series relay 
is closed, the pilot motor starts up, the driving spring is put 
under tension, and the controller spindle moves forward 
intermittently until the pilot limits stop it at the half 
speed position. If, during this operation, the throttle should 
lift, this advance of the controller cylinder will be retarded 
or stopped. If the automatic stop should drop, the advance 
not only will be stopped, but tlie controller will at once run 
backward to au open circuit or other determined position 
without regard to the set of the series relay, or the wish of 
the man at the master switch. 

Being at the series position, if the motorman wishes to go 
at full speed, the handle of the master switch is moved to 
that position, when similar operations take place at the 
relays and pilot motor; or the operator may move his 
switch handle at once from the open circuit to multiple, 
without regard to series, and the main controller, controlled 
by the throttle, will advance to full speed position. Of 
course, the advance of the main controller may be made at 
will, step by step, by touch-and-go contact at the master 
switch, and its advance can be arrested instautly. If desir 
able when a coast relay is used, its connection can be 
changed so as to, at will, throw the throttle out of action, 
although this is not desirable. 

Comparison of the movements of the master switch and 
the main controller illustrates very clearly the inter-connection 


of controlling circuits and their utility, and how they are 


intended to provide for every emergency whatever. To all 
apparent intents and purposes the controller seems possessed 
of an independent intelligence, because the relay system and 
the interconnection are such that all local emergencies are 
provided for, as they must be, without regard to the wishes, 
intents, or carelessness of an operator. 

The description thus far is that of the operation of a 
single car. To connect two or more cars together, and to 
provide for the initiation of the operation of the controllers on 
such other cars as may be fully equipped from one or more 
of the master switches, as well as to transmit control 
through cars not equipped with motors, the independent train 
line is provided, which is the extension of the platform- 
switch circuit from car to car, through fixed train cables on 
each, terminating in couplers at the ends of tlie cars, and 
flexible and reversible train cables, or jumpers, terminating 
in couplers with complementary contacts, and serving to 
join the several traiu cables together at the ends of the cars. 
These train lines and jumpers are so connected to the 
coupling heads that the controlling circuits are automatically 
paired to ensure proper operation of the various main con- 
trollers for any master switch without regard to what are the 
abuttiug ends of the cars, their number or sequence, or how 
the jumpers are reversed, or whether, as in practice, they 
are coupled indifferently on one side or other on the cars. 

While some roads only change sequence of cars iu the 
make-up of trains, in many they are reversed, as in the 
operation of open-end relays, cross-overs, loops and yards. 
Therefore, in addition to general pairing of the sets of 
speed and direction circuits, the individual speed circuits 
must always be paired alike, while the individual direction 
Circuits must at times be changed in connection. Provision 
is made so that local circuits can be cut off from the train 
line and independently tested. 


d 


Normally, then, .movement of any master switch (the 
others for the time being inoperative and held at open 
circuit) closes like relays on each car and starts the sequence 
of operations indicated for a single car, but here also the 
automatic variation of movement described in revard to a 
particular controller takes place independently at each car, 
and different kinds and degrees of movements of the con- 
trollers of different cars can take place simultaneously if 
necessary. Not only that, but to provide for difference of 
wheel diameters, difference of tractive coefficients on different 
wheels, and to provide also against any irregular condition 
on any car, similar movements may be differently timed, 
and different controllers may take different relative positions 
when measured by time, each accommodating itself to the 
limited current input determined for itself. 

It therefore becomes possible by this combination of posi- 
tive and semi-automatic control to combine cars having 
controllers of different sizes, motors of different capacities, 
resistances of different gradations, gears of different ratios, 
and wheels of different diameters, and to safely operate 
them all from one or more controlling points, all of which, 
of course, would be absolutely impossible to a hand-method 
of control, or anything approaching to it. 


CURRENT SUPPLY. 
Current for the Boston Elevated service is delivered from 


the stations as follows :— ý 


dis a T... aa . ̃ —ö ERES 
| 


| Maximum Circ. mils. Feet to 

Stations. capacity. —, elevated elevuted 

Amperes. | feeders. structure. 

eO | 

Central ... "T 40,350 8,000,060 | $00 
East Cambridge 7,650 6,000,000 5,000 
Charlestown 4,350 4,000,000 | — 1,000 
Lincoln .. 21,150 . 20,000,000 | 200 


Reference to this table will show the possibility of cur- 
rent flow which would follow a short circuit on the elevated . 
lines. By reason of the grades and alignment of the system, 
and the high speed and frequent service maintained. the 
fluctuations of loud are severe. As the stations fced both 
elevated and surface lines, the fluctuations due to the 
elevated service are taken care of without difficulty. 
Observations so far made indicate that the current demand 
for a section of the elevated line 14 miles long, having in 
operation nine trains, varies from 500 to 6,000 amperes. 
Even with such demands for current the minimum voltage 
at the contact rail is 500 volts, because of the large section 
of feeders and the proximity of the power stations. The 
feeders used are of 2,000,000 circ. mils. section, and are run 
in conduit to the structure, where bare tin-copper cables 
mounted on glass insulators are used. They are covered hy 
a cable box, the top of which forms a convenient walk on 
the structure. The several sections of the contact rail are 
tied together by enclosed feeders of 2,400 amperes capacity. 

Some of the elevated and surface line sections are fed 
from two or more separate stations. This ties the stations 
together, and distributes heavy pulls among the different 
stations. Jo further assist in this distribution of “ pulls," 
the generators are given a drooping characteristic. Thus, 
when an extremely heavy pull occurs iu close proximity to 
one station its voltage falls, and the other stations assist in 
carrying it. In addition, if any station by reason of 
locally heavy traffic is overleaded, a portion of its load is 
shifted to other stations by voltage reduction at the gene- 
rators by the field rheostats. The feeder system is carefully 
laid out so that any section may be cut out without inter- 
fering with the operation of the rest of the system. In 
order to prevent the contact shoes bridging from a live 
section to one in trouble, a rail of suitable length fed through 
permanent resistance is inserted between the two sections. 
Specially designed “ protected" rail-bonds are in use for 
feeder taps to the contact rail. The track is bonded to the 
structure to provide an efficient return circuit. 

The Lincoln power station is the one most recently built. It 
is tl.oroughly modern in every respect. Vertical engines direct 
connected to generators of 2,700 KW. normal capacity are used 
(see fig. 15). "Theultimate rated capacity of this station will 
be 18,900 Kw., with ability to carry for one hour 28,000 KW., 
and for brief periods 38,000 Kw. During acceleration 
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each car, which weighs empty 59,000 lbs., and has 633 per 
cent. of the weight on the drivers, takes a maximum of 550 
amperes, and an acceleration of 1°8 miles per hour per 
second is obtained. The maximum speed reached between 
stations is 46 miles per hour. The acceleration is uniform, 
and the track is of such excellent construction that it is most 
difficult to realise the high speeds that are obtained. 

As near as has been determined, the energy consumption 
per car-mile is 4°5 xw.-hours. The present mileage is 
about 20,000 car-miles per day. The grades encountered 
and the high speeds run are reflected strikingly in the extreme 
wear of the brake-shces and wheels. The shoes first used 
were completely worn out after 200 miles of service. Special 
shoes are now used, and longer service is secured. This also 
means exceptional wear on the wheel tires. 

One run, that from the Boylston Street (Subway) station, 
alsotwell illustrates the difficult character of the service. 


From this'station descent is made down an 8 per cent. grade 


Fic. 15.—2,700-kw. STEAM DYNAMO. 


round a sharp reverse curve without connecting tangent, 
round other curves and over a changing grade, ascending 
4°5 per cent., descending 3 per cent., ascending 2'9 per 
cent., descending 3 per cent., ascending 5 per cent., then 
finally descending 1:5 per cent, to the Pleasant Street station, 
located just outside the subway, at the foot of the incline to 
the elevated structure. 

The passenger traffic is especially complex, because of the 
system of transfers. At one station these are isused to no less 
than 37 lines of surface roads radiating throughout the city. 
At the northerly terminus connection is made with 16 lines of 
Burface cars running to the suburbs, and here as many as 
24,000 passengers in an hour, and 125,000 in a day, have 
been transferred. At the southern terminus connection is 
made with 34 lines of surface cars, and there is here also a 
heavy transfer of passengers. | 

These brief statements will indicate the extreme density 
of traffic over the whole line, and how imperative are the 
appointments for the safe and rapid handling of the service. 
Not the least important are the platform arrangements 
necessary to care for such traffic, At the terminals, and 
also at the busy stations in the subway, free access on the 
game level is given between elevated and surface cars. At 
other points ticket transfers are issued to and from the 
street. The traffic has so far execeded all expectations that 


both the platform gates and centre doors are used at all 
stations. On each platform opposite the car entrance is painted 
* Enter here," to ensure the prompt loading of passengers. 
By printed notices in the cars and signs at stations passengers 
are requested to leave the cars at the centre door and enter 
at the gates. At each station the trains are rung off by a 
large gong. The gates are then shut immediately, and the 
station stops are thus reduced. There has been a most 
marked development in the alacrity which the patrons of 
the road have attained in entering and leaving trains, and 
the positive manner in which the gates are shut on signal has 
much to do with this. The smoothness of operation, and 
the speed of the trains, have served to make the service very 
popular, 

Plans are being made for the extension of the elevated 
structure and for the construction of an additional subway. 
The future will doubtless see no less than 50 miles of elevated 
track and 600 cars in operation. 

The equipment and operation of this system in its entirety 
is of the most advanced type, and reflects the highest credit 
upon the officers and engineers of Boston Elevated, who have 
had for solution a problem of unprecedented difficulty. 


THE TESTING AND MANAGEMENT OF 
ELECTRIC MOTORS. 


By P. T. WHITE, Wigan Electricity Works. 


Ir has always appeared to the writer a matter of deep regret 
that persons of an ultra-mathematical, but otherwise wel- 
meaning disposition, should endeavour to befog the simplest 
operations of central station testing with involved algebraic 
formula. Figures can be made to prove anything," espe- 
cially when one can ‘introduce those God-sends of the 
“ mixed” mathematician—constants—often, alas! of a 
home-built and rectifying nature. 
Of such, I am assured, are the formule :— 


o= YE —4(wW+)r 
2r 


Per cent. efficiency = E ( Gy)’ 
and the methods of testing appearing in a recent issue, as 
an abstract from an American contemporary, under the head- 
ing “Electric Motor Testing without a Dynamometer.” 
The efficiency of the machine considered is stated as 86°037. 
It is a pity that the result was followed to three places of 
decimals only. In my opinion it should have been pursued 
to the bitter end or a “repeater.” 

Although. it is now many years since I left the calculus 
behind me, and even now I seldom employ algebra in my 
everyday calculations, I have little hesitation in stating that 
the efficiency of that motor is nearer 88 per cent. 

The best method of testing an electric motor is to put an 
artificial load upon it, and determine the mechanical torque 
of its armature as expressed in the output of a driven 
machine whose dynamic efficiency has been found by some 
common-sense method. In the article referred to we were 
asked, among other things, to secure the armature shaft, and 
connect the brushes to the circuit through a resistance, 80 
carefully adjusted, that a D.P. of 220 volta was toned down 
to $ volt. Then, with 

(E PES v) Cy 

we got the armature core and friction losses in watts. After 
both these feats, and the first is no small one, I thought I had 
“ arrived,” but my hopes were dashed to the ground, so to 
speak, when I read * the formule for full load current are 
based upon the assumption that the core losses, armature 
friction, windage, and pole-piece eddy current losses all 
remain constant from no load to full load. While this is 
not strictly true, the error introduced is practically negli- 
gible.” Certainly; but had it not been so negligible, he 
might have had to introduce a few more decimals into his 
computations, In passing, may I commend some similar 
method to the gentlemen who write you re their coal con- 
sumption per unit of output. 
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As already stated the “artificial load method is at once 
the best, and the one most generally employed. When a 
testing tank is employed, the greatest care is necessary. In 
no instance, and the writer speaks from painful experience, 
should such a test be left in the charge of a careless and 
foolish man. Even when the dynamo side of the combina- 
tion is properly equipped with cut-outs or circuit breakers, 
care is necessary. When it is not, disaster is invited. In 
some so-called tests witnessed by the writer, it was not even 
deemed necessary to put an ammeter in circuit. A volt- 
meter had, however, been put across the dynamo terminals, 
and the operator was somewhat distressed to find that a few 


minutes from the start his volts began to drop rapidly. He 


came to the conclusion that this was due to the belt slipping, 
and went forth in search of some resin, to return and find 
the armature of a valuable machine burned out. Tt cannot 
be too strongly impressed upon the man who essays th is form 
of testing for the first time that an ammeter and proper cut- 
outs are absolutely necessary. It will pay to fit up a properly 
equipped testing board even when very little testing is done. 

A method, even better than the ** pond," is to utilise the 
station lighting and power circuits. These circuits are 
usually made up on a board in such a manner that they can 
be transferred from one side to the other of the three-wire 
system to assist in maintaining the balanc» It may readily 
be assumed that all motor-testing operations will be conducted 
during the daytime, when the station circuits can best be 
employed for the purpose. Where the station is in embryo, 


or in course of erection, it will pay engineers to design a ` 


board which will meet these special requirements, and even 
where the station is completed, methods of re-arrangement, 
at trifling cost, will readily commend themselves to practical 
men. In small stations where the number of motors to be 
tested is very small, it will pay to make up temporary circuits 
of arcs, incandescents, and the shunts of other motors. 
Whenever it is posssible, it would be well to conduct the 
testing of apparatus furnishing the load at the same time. 
Meters, for instance, which, in some stations, are never 
properly tested (too much reliance being placed upon the 
maker's test scrip), can be included in the circuits. 

An important adjunct of any station with pretensions to a 
power load is a small alternator of, say, 15 to 25 H. p., having 
a terminal voltage of 2,000 or 3,000. With the help of 
this, it will be easy for an engineer to reject faulty machines 
before expense has been incurred upon them ; 2,000 volts 
alternating between windings and frame will soon bring to 
light—in more ways than one—the weak points in a bad 
machine. Of course it is evident that several machines can 
be submitted to this test at the same time. 

This brings me to the discussion of snother method of 
testing motors, and oue which | should wish to see more in 
use. With the help of a short countershaft having different 
sizes of pulleys to suit the varying speed requirements of 
different motors, the alternator can also be employed to 
furnish a load of incandescent lamps through a suitable 
transformer. 
not be the station lighting load, though I am aware that 
many engineers will rise in arms against this. The pressures 
of both systems would be the same, or nearly the same, and 
even if they ‘clashed "—and with proper precautions this 
should not occur—nothing more serious than a bad flash 
would result. Of course it will be understood that fusible 
cut-outs only, and not circuit breakers, are to be employed. 
There is, however, the rather remote danger of the high- 
tension primary invading the secondary circuit through a 
transformer breakdown; but even if this did happen the 
trouble would only be momentary. The alternator and 
motor fuses would instantly go. There is, I am aware, in 
the minds of many station engineers whose knowledge of 
alternating currents is limited, and whose practical experi- 
ence of same wil, a decided prejudice against their employ- 
ment, This may be attributed to their fear of accidents 
from shock, Naturally, where high potential currents are 
employed, the greatest care must be taken to avoid 
getting into ” the circuit. There cannot be a doubt that 
nowadays safeguards are adopted which, to a large extent, 
prevent the recurrence of the many fatalities which marked 
the progress of the industry in its early days. Live metal” 
at high potential is generally inaccessible to any but the 
criminally negligent, but in the old days this was not by any 


I see no reason why the required load should 


means the case. The writer has been “in” a 2,500-volt 
circuit, and even though this was many years ago, has 
no desire to repeat the experiment. Notwithstanding this, 
there is no “cussednes3” whatever about the alternating 
current. Intelligent care is all that is needed. Even 
*three-wire" men experience no anxiety to get across the 
“ outers” of their system, though, in a station, these are not 
protected. 
(To be continued. ) 


LOAD FACTORS AND CIRCUIT BREAKERS. 
By AN ENGINEER. 


Ir may have been observed that in the discuzsion of load 
factors, any attempt to formulate a rule is based 
on the assumption that cars will not all start and stop 
simultancously, and there appears a tendency to consider that 
there ig a great probability of all the cars starting up 
together. Were this assumption true, the load factor for 
100 cars would be exactly the same as that for only a 
single car, the same, that is, for the engine load, beyond the 
frictional resistance, and actually the same for the switch- 
board load. My own determination of load factor for a system 
of one car is from 10 to 12 per cent., and if, on a system of 100 
cars, every car did start and stop absolutely synchronously, 
the load factor could not exceed the same low figure. It has 
been argued that because the turn-outs of a tramway are 
laid out with a view to exact timing, this is the result 
attained ; but I maintain that no such result can be secured 
by the most intelligent and careful calculation, for it is 
impossible to take into account the infinite personal matters 
that interfere with the attainment of a calculated effort. 

A close approximation to practically perfect car running. 
may be secured without in the least interfering with the 
load factors as determined by the formula I have suggested. 
A difference of a few seconds only in the starting of a 
dozen cars will be quite sufficient to reduce starting currents 
to a moderate aggregate figure. Actual autographic records 
of the current consumption of cars started from rest, do not 
show an initial rush of current on the first controller notch 
of any particular severity. Indeed, it appears from 
numerous records that the first series notch allows less 
current to pass with a car starting from rest than will be 
consumed by a running car on the parallel notches. The 
jump to the parallel running first notch is larger than the 
jump from zero to the first series notch. 

A very slight incident will disturb the synchronous 
starting of a lot of cars. The presence or absence of 
passengers, the delivery of a parcel by the conductor, or the 
slow movement of a stout passenger, will serve to throw cars 
out of time. Observation of the switchboard instruments 
of numerous tramways, and of the autographic tapes, will 
show conclusively that the load factor does naturally and 
markedly improve with the number of cars at work. It is 
not denied that there is an occasional flush of current that 
would, perhaps once, perhaps 10 times daily, show a 
maximum load far beyond anything covered by the load 
factors I have sketched out. I italicise “would” designedly, 
because these heavy currents do not require to be allowed 
for in practical working. The maximum load that practice 
has decided upon as allowable, and as really determining 
the load factor, is that which can be suffered to occur many 
times daily. Any further maximum is disallowed by the 
main circuit breaker, for this is set to act in a way to forbid 
the severe effects of an occasional simultaneous starting of 
many cars. These simultaneous startings are more apt to 
occur when cars are fewer, and embrace a larger proportion 
of the total load, and this is why it is that circuit breakers must 
be set proportionately higher for few than for many cars. 

Too much stress, also, must not be laid upon the effects 
of starting current in producing a heavy station load. "The 
Starting current on the first series notch of a controller is 
not above 10 or 15 amperes in a single-truck car on a level, 
and is of less moment than the sudden jump which takes 
place when the controller handle is passed to the first parallel 
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from the last series notch. Now, this operation is performed 
many times, as a rule, between each start of a car from reat, 
and has a greater effect on station output. It is obviously 
very unlikely that cars will synchronise either on starting 
times or in parallel working, and therefore, with judicious 
fixing of the automatic cut-out, the maximum station out- 
put is controlled within selected reasonable limits. The 
setting of the main cut-out is not usually accorded much 
serious thought. Tt is, however, a matter of real importance. 
Jf set too low the cut-out will act too often ; cars will con- 
etantly find themselves without current, and the engines will 
be too frequently running at no load. The load factor will 
be improved if the circuit breaker is quickly put in, as it 
should be, for, in most cases, the acting of the breaker is 
due to canses that are momentary in effect. On the other 
hand, when circuit breakers are set unjustifiably high they 
will rarely act, and will expose the machinery to unnecessary 
and undesirably high stresses. At the same time the load 
factor will be reduced, and the economy of the station im- 
paired, 

Between these two extremes there is a point at which the 
instrument should be set; by experiment. It should always 
be set low to begin with, that is to say, it may be set to act 
when the current is from 50 to 230 amperes per running 
car; according to the size of the station. If, with the first 
sctting, it acts too frequently for the convenient working of 
the station, it may then be screwed up to a higher pitch. 
but not so high-that it ceases to work from time to time, 
When fairly adjusted, the instrument fulfils the double pur- 
pose of safeeuardibe the machinery and pointing out unusual 
shorts. | 

In working out load factors, it does not appcar possible to 
work upon any assumption as regards turn-outs or simul- 
taneous starts, or, indeed, on anything of the nature of mere 
assumption; but it appears rational to base calculations 
upon approved averages. From careful observations upon a 
considerable number of running tramways extending over 
many months, it is apparent that the mean average of all 
conditions on numerous lines of very different types, 
working under conditions as widely different as will usually 
obtain, is remarkably amenable to calculation by purely 
empirical methods. Variations will, of course, occur in 
different systems, due to different settings of the main 
circuit breaker, but such variations are not so wide as 
seriously to impair the value of an approximate formula. It is 
for this reason that car-hours and the average number of 
running cars should be known, for these figures are of more 


engincering value, if, indeed, not of more financial value,. 


than mere car mileage. Car mileage and units consumed per 
car-mile are usual statistics to be given, but they are of 
small value taken alone. Unless car-hours are known, the 
mean speed of the cars cunnot be ascertained, and it is 
impossible to draw conclusions from the units per car-mile. 

The loss of energy due to frequent stops accounts for a 
considerable proportion of energy consumption, and it by 
no means follows that a high average speed implies more 
units per car-mile, the tendency, perhaps, being rather the 
other way, owing to the conservation of energy otherwise 
dissipated by frequent braking. 

To sum up, while the heavier draughts of current by 
several cars may occasionally synchronise, all such efforts are 


preferably to be eliminated by the action of the circuit 


breaker, this serving to cut off the high spikes of the auto- 
graphic record, and reduce the maximum flow of current to 
such a multiple of the mean current as practice has shown 
to be reasonably cousistent with convenience of working, 
and the safety of the station. The circuit breaker, in fact, 
secms to effect the best compromise between opposing 
interests. 

The importance of a fairly approximate prognosis of the 
load factor, and the average eurreut per car, extends beyond the 
design and provision of the station outfit, for upon it hangs 
largely the design and copper contents of the distribution 
eystem, and, indeed, the whole general economy of the system 
and works. The rapidly augmenting weight of later cars 
will materially affect total current cousumption, but probably 
it will have but small effect upon the load factor, seeing that 
this is dependeut upon the number of individual loads, rather 
than upon the size of such loads. Still it is desirable that 


statistics should be kept, and made available for all running 


systems, showing all the conditions and the power consump- 
tion, car hours and mileages, &c., withont which knowledge 
design must be more or less a matter of guesswork. That 
guesswork has been one of the main factors in power station 
design is very evident when stations are compared and their 
working figures studied. 

The very perfunctory attention at times accorded to the 
circuit breaker is evidence that its proper and complete 
functions are not always understood as they should be. A 
circuit breaker is too often regarded simply as a device for 
taking care of short circuits and cable damages, Quite as 
important. is it that it should cut off what would be the 
excessive spikes of the load diagram. Though the general 
maximum load will be tbat which occurs frequently and 
almost periodically, and should not start the circuit breaker, 
there will be occasional car coincidences in respect of heavy 
demands of current that must be climinated. It is not 
desirable that on an up-grade of considerable angle a car 
should be deprived of power. It is, therefore, right that 
lines of severe gradients should be allowed a higher maximum 
current than is proper to more level systems. bis necessity 
is moderated by the fact that the excess of up-grade car 
demands is more or less balanced by the down-grade 
cars; but it is probably on the side of safety to 
allow a poorer load factor in hilly country, as safety 
is better ensured thereby. This ned not necessitate 
any special calculation, as the proper allowance will 
be secured by experiment, the circuit breaker being adjusted 
to the conditions that show themselves when a line is set to 
work, 

If the arguments here advanced have a sound basis, it is 
evident that there is a close connection between the load factor 
and the circuit breaker, and that judgment is necessary in 
estimating the limit of economy at which a station can be 
suffered to work without impairing its convenience or its 
Fafety. 


CONTINENTAL ELECTRICAL FINANCE. 


A PossiI ILE PAUSE IN GERMANY FOR SOME YEARS. 


Tuk electrical engineering industry of Germany, as is well-known, 
has not been exempt from the general economic depression pre- 
vailing in that country, but according to Herr Rathenau, general 
director of the Allgemeine Flcktricitiits Gesellschaft, of Berlin, the 
future outlook is not of a promising character. In addressing the 
shareholders a weck or two ago, he expressed the opinion that a 
pause in activity had arisen which may exteud over several years, 
This observation should be taken as one of general application, 
and not as specially applied to the particular company in question, 
which is exceptionally situated in consequence of its many ramifi- 
cations throughout the world, which result in the receipt of orders 
iu regular sequence, although at present not to the same extent as 
in the bigh period of prosperity. As to the proposed working 
agrcement with the Sehuckert Company, Herr Rathenau stated that 
the negotiations have for the time being only led to an approach- 
ment of the directors of the two companies, but he was unable to 
say whether an agreement would be arrived at eventually. Since 
this speech was delivered, it has been reported that no arrange- 
ment has been come to, and it is assumed that no effect will be given 
to the preliminary negotiations. The pessimistic view entertained 
by the general director of the A.E.G. is apparently shared 
in other directions, as one of the trust or investment 
companies considers that little improvement will take place 
until the question of maiu line electric working has been 
satisfactorily solved. This is, of course, a large order, although 
the fact cannot be overlooked that the results of the experi- 
ments on the Zossen military railway are being awaited with 
considerable interest. It would be a difficult matter to forecast the 
future, but it is certain that the events of the past few months will 
reduce speculation to a minimum for some time to come. The next 
year or two will be a period of severe trial, and it reste with the 
manufacturing compauies to restore the confidence which some of the 
trust and promotion companies have caused investors to lose in the 
matter of electrical securities. Next to Germauy a good deal of 
solid work has been accomplished in Switzerland, where the band of 
the Teuton is being manifested, as also in other parts of Europe, 
and reference to sume of these iustances is made below. 

The directors of the Siemens & Halske Company, of Berlin, have 
not yet issued their report for the finaucial year euded June 30th, 
although they have intimated their intention to propose a dividend 
at the rate of 8 per cent., as compared with 10 per cent. in the 
previous year. In this connection it is to be noted tbat on the pre- 
sent occasion the entire capital of £2,725,000 will participate in the 
distribution, whereas a year ago the full dividend was payable on 
£2,250,00C, and 4 per cent. was paid on 4475, 00. After providing 
for depreciation, the balauce to be carried forward to the next 
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account amounts to £69,906, as against £69,359 in the corresponding 
year. At the end of the financial year the company employed 
13,886 officials and workmen as compared with 13,628, whilst the 
number increased to 14,374 at the beginning of October of the pre- 
sent year. . i 
The Electrical Installation Company (Aktiengesellschaft fiir 
Elektricitatsanlagen), of Cologne, which is the trust company of 
the Helios Company, has emulated the latter in incurring an enor- 
mous loss during the past financial year. In the year 1898-99a 
dividend was paid amounting to 6 per cent., and in the following 
year the protit realised was devoted to the purpose of writing down 
the value of securities owing to the losses on the market quota- 
tions. The prices of the company’s iuvestments have, however, 
further declined during the past year, with the result that after 
meeting this depreciation and absorbing the reserve fund, there is 
found to be a deticit of £266,762 for the year on a capital of 
£800,000. At the recent general meeting proposals were made in 


' favour of the formation of a committee of revision, but these were 


business under existiny circumstauces. 


eventually withdrawn, and the directors intimated that a scheme of 
reorganisation would be proceeded with as soon as the situation of 
the market allowed of that being done. 

The Mannheim Telegraph Wire aud Cable Company (late C. 
Schacherer & Co., of Mannheim-Waldhof), which was formed two 
years ago with a capital of 450, 000, has made little progress during 
the past year. A slight loss was incurred in the first year, aud, 
although it was possible to get the factory in operation for six 
months of the second year, the result has been a deficit of £971. 
Since November, 1900, a community of iuterests has existed between 
the company and the South German Cable Works of Mannheim, 
in so fac that a mutual exchange of shares has taken place, and 


some of the directors of either company have been transferred to 


the other. 
SWITZERLAND. 


The first annual report of Brown, Boveri & Company, of Baden, 
as constituted under joint stock auspices with a capital of £500,000, 
reveals a net profit of £90,540, out of which a dividend at the rate 
of 16 per cent. has been declared. Although a company, the shares 
are held only by a limited circle, which is fully acquainted with its 
internal affairs. Duriug the financial year the works were fully 
employed, but prices continually receded in conseqaence of the 
general depression. The business in Switzerland was largely 


prejudiced owing to the crisis in the carbide of calcium industry, 


but the settlement of contracts for carbide works bas been com- 
pleted without uotewortby losses. A remarkable tact is that 
although a Swiss Company, only about one-tifth of the output is 
disp. s of in the country. The report characterises the position 
of atluirs in Germany as more unsatisfactory than in Switzerland, 
and states that some of the companies have so largely increased 
their productive capabilities as to be nnable to find remunerative 
Nevertheless the company 
has carried out several important installations in Germany, whilst 
large installations have also been completed iu France and Italy. 
As far as investments are concerned, the company is largely 
interested in the Brown, Boveri & Company, of Mannheim, the 
Motor Company, of Baden, aud the Compagnie Electro- Mecanique, 


. of Paris. 


The Oerlikon Engineering Works (Maschinenfabrik Oerlikon), in 


which the A.E.G., of Berlin, was largely interested until recently, 
has a capital of £240,000, and at the annual meeting a proposal will 
be submitted for increasing it to £320,000 in order to deal with the 
extended ecope of business. Notwithstanding the existence of 
general cconomic depression during a large portion of the financial 
year 1900 —1901, the company is enabled to show slightly improved 
results over the previous period. For instance, after writiug off 
£25,000 for depreciation, or practically the same as in the pre- 
ceding 1; months, there remains a net profit of £32,300 as against 
£30,050. It is proposed to pay out of the net profits a dividend at 
the rate of 10 percent. as in 1599 —1900, although the capital par- 
ticipating in the distribution is considerably higher on the present 
occasion. The company’s report complains of increased competition 
and states that the reduction iu the cost of raw materials, with the 
exception of coal, has been counteracted by the decline in the price 
of manufactures. New business connections have been inaugurated 
during the year which now give the undertaking a cosmopolitan 
character. A branch office has been opened at Lausanne, the com- 
pany is at. present represented. in Italy by a legally independent 
Oerlikon Company in Milan, aud the Spanish sales department is 
admiuistered by a company closely allied to the parent concern, 
and all three branches have already been productive of satisfactory 
orders. In addition to these the Société Kusso-Suisse Oerlikon has 
been formed, with a capital of £40,000, and the offices in Moscow 
and Warsaw will commence operations as soon as the requisite con- 
cession has been received from the Russian Government, whilst the 
company's first trausmarine agency connections have beeu nego- 
tiated during the year. Tue new year has been opened witha 
sufficiency of work, although at depressed prices, both for machine 
aod dynamo construction, and important orders for the new brauch 
for tLe building of turbines have also been received. 

The Prauco-Swiss Electrical Company (Société Franco-Suisse 
pour l'Industrie Electrique), of Geneva, is largely interested in 
various industria! undertakings, although the company's report fur 
the past year does not specify the amount invested in individual 
enterprises. It has a share capital of £1,009,000, aud a year ago a 
dividend at the rate of 4 per cent. was distributed. The past year's 
operations have resulted iu a net profit of £47,760 as compared with 
£53,790 in the preceding 12 montbs, but it is not intended to pay 
auy dividend on the present occasion. ‘This is doubtless due to the 
fact that many of the works in which the company is interested ate 
in course of being carried out, but these undertakings will only be 


affected hy the existing crisis should it become accentuated aud be 
prolonged to the time when they are brought into operation. 

The Bank for Electrical Enterprises (Bank fur Elektrische 
Unternehmungen), of Zurich, and the Swiss Company for Electrical 
Industry (Schweizerische Gesellschaft fur Electrische Industrie), of 
Basle, are the two principal promoting or investing companies in 
Switzerland. The former, which is intimately connected with the 
Allgemeine Company, of Berlin, has paid a dividend of 6 per cent. 
for the past financial year as against 64 per cent. Messrs. Siemens 
and Halske, of Berlin, are closely associated with the Basle com- 
pany, which has distributed 4 per cent. as compared with 6 per 
cent. in the preceding year. 

The Rheinfelden Power Transmission Company (Kraftubertra- 
gungswerke Rheinfelden), which was formed in 1894 for 


the purpose of utilising the water-power of the Rhine 
at Baden-Rbeinfelden on the Germano-Swiss frontier, has 
just offered for subscription a 44 per cent. loan of 


£200,000 in order to repay an advance of a similar amount 
made some time ago by a banking syndicate in conjuuction 
with the Allgemeine Elektricitäts Gesellschaft, of Berlin, the 
founder of the company. At present the ordinary share capital 
reaches £300,000, and the dividends paid have been 4 per ceut. iu 
1897 and 1395, and 5 per cent. in 1899 and 1900. There is no time 
limit for the company's concession on the Badeu side, but it has 
been fixed at 90 years from 1898 on Swiss territory. Of the 20 
turbines in operation, 10 have been leased for the whole period of 
the concession to the Neuhauseu Aluminium Company and the 
Rheinfelden Electro-technical Works, in return for the paymeut of 
the lump sum of £150,000 and an annual contribution of £500. In 
addition, power is supplied to other works, and 16,000 glow lamps 
are connected to the distributing network, whilst & further iustal- 
ment of plant to the extent of 1,000 11. P. is proposed to be erected. 


OTHER COUNTRIES. 


One of the most recent promotions in Spain is the Sociedad 
(ieneral Espanola de Electricidad A.E.G., of Madrid. As indicated 
by these initials. the company is related to the Allgemeine Elek- 
tricitäts Gesellschaft, of Berlin, which, in conjuuction with its 
Iberian representatives, is the real founder of the concern with 
a capital of 1,000,000 pesetas. Messrs. Levi & Kocherthaler, 
of Madrid, the present agents of the Berlin company, 
will continue to represent it in Spain aud Portugal independently 
ofthe new company. A second enterprise is the Société Ibérique 
Thomson-Houston, which bas been coustituted in Madrid, witha 
capital of 10,000,000 pesetas. "This company acquires the Tnomson- 
Houston patents for Spain and Portugal, and takes over the con- 
cession for the tramway at Cadiz aud the lines in process of conver- 
sion at Valencia. 

The Austrian Schuckert Company, of Vienna, which has a capital 
of 8,000,000 crowns, has a satisfactory record fur the past year, the 
dividend being at the rate of 7 per cent., as compared with 6 per 
cent. in the previous 12 months. The net profits amounted to 
699,550 crowns, as against 464,853 crowns, and the prosperity of the 
undertaking would appear to be largely due to the fact that the 
company is solely engaged in the supply of plant aud the execution 
of works in counection with central statione, electric tramways, and 
power transmission and lighting schemes. At present the company 
is equipping the Vienna municipal power station for the operation 
of the tramways and the municipal lighting station. The growth 
of this Austrian branch of the German parent enterprise is shown 
by the fact that at the end of the tinancial year the company had 
1,162 workmen in its employ, or an increase of 346 over the pre- 
ceding year, i 

The Liège International Electrical Company, of T.itye, has 
declared a dividend at the rate of 6 per cent. on the original 
capital of 5,000,000 fr., as against 10 per cent. in the previous year, 
and of 6 per cent. on the new capital of 1,280,000 fr. The 
company’s report refers to the opening of a branch establishment in 
London for the purpose of extending its business in tbe United 
Kingdom, and mentions that the Paris branch has resulted in a 
profit of near £1,800 for the year. 

The Russian General Electricity Company, of St. Petersburg, is 
the title of a new company furmed apparently for the purpose of 
taking over as a Russian company the branch establishment founded 
in that city by the Al'gemeiue Elektricitüts Gesellschaft, of Berlin, 
in 1598. The latter company is the promoter of the new concern 
by the intermediary of Herr Emil Rathenan and Herr M. O. Dolivo- 
Dobrowolski, and the capital of the compauy amounts to 1,000,000 
roubles, divided into 4,000 shares of 25) roubles each. 
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INSTITUTION OF ELECTRICAL ENGINEERS 
(NEWCASTLE SECTION). 


Abstract of Address by the Chairman, Mr. Jorx F. C. SNELL, 
on Monday, November 18th, 1901. 


THE applications of electricity are becoming more universal every 
year, aud must become eveutually as uuiversal as are those of steam 
and gas to-day. - 

It is simply a question of time, but it will inevitably come just as 
all other kuown things in this universe evolve from a less to a more : 
efficient condition. 

I am often asked by people who wish to know how their sons can 
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become electrical engineers, and by students already entered upon 
their professional career how they can specialise for one of the 
many branches that are open to them. In addition to advising the 
scientific subjects which they should master, it is important to 
remember that at the root of all lies the fundamental necessity of 
real work, not only to make money, but much more to assist—be it 
ever 80 slightly—to develop applied science for the advancement 
and improvement of one's fellow creatures. 

I wil now pass on to that branch of electrical engineering in 
which I have been engaged., viz., the distribution of energy from 
central generating stations. 

No less than 81 municipalities have installed their own electrical 
undertakings, representing a total of 163,000 II. P., with a capital 
expenditure of £10,360,000; as well as 44 companies, representing 
110,000-H. p., with a'capital off£9,105,000 ; or, added together, there 
is no less than the sum of nearly £20,000,000 invested in electrical 
undertakings for the distribution of energy from central stations. 

Roughly, these figures represent £635 pes up. installed for 
municipalities, and £82°5 per m.r. installed for companies, and 
although one must not enter into controversial questions, one cannot 
help wondering in passing why municipal undertakings apparently 
cost so much less to lay down. 

Then there are electrical tramway or light railway undertakings, 
either completed or under construction, with a total of 1,628 miles 
of single track, with a capital outlay of approximately £16,000,000, 
and there are 720 miles of other light railways contemplating the 
adóption of electricity as the motive power. 

I do not intend to bore you with further statistics, suflice it to 
say, that clectricity is now slowly but surely superseding other 
illuminants, and as a power transmitter other less efficient methods ; 
and already there are railways—if only short and special onca—to 
which centralised power generation is being applied to the exclusion 
of the steam locomotive. Among the future problems with which 
some of us will bave to cope will, I believe, be included the 
electrical equipment of our great railways. 

Recently there has been much energy displayed in obtaining 
powcrs to lay down immense generating stations from which 
electrical energy is to be transmitted over wide tracts of country. 
I am convinced that if this development be not carefully con- 
sidered, it may be a serious matter for the whole industrial position 
of England. Scveral extensive power schemes have received the 
Royal assent. Where there are a number of small towns, each of 
which with, say, 10,000 or less inhabitants, aud possibly the demand 
for a network of inter-connecting light railways, it would un- 
doubtedly be a waste of public money to put down separate sets of 
plant for each little place. In such a case it is probably the most 
rational method to adopt a station common to them all. But where 
a town has a population of, say, 20,000 or more iuhabituuts, it 
deserves consideration whether it may not be cheaper and better to 
instal a local station, rather than take energy in bulk from a distant 
one, and then after transformation to distribute it locally. The all- 
important advantage claimed for these county stations is an im- 
proved load factor, but I fail to see how in the same latitude the 
summation of a number of small peaxs is going to result in au im- 

roved load curve; and yet upon this factor all depends. 

If it be not reached, then the reduced efficiency of & high- 
pressure system transforming its pressure locally, nud in all pro- 
bability also converting the current, together with the largely 
increased outlay on long primaries and sub-station machinery may 
be found to give less economic results thau several smaller stations 
situated near the centres of demand, and distributing immedi:tely 
into their networks without transformation. ‘The outlay on local 
feeders and distributors will remain much the same iu both cases, 

The eflicieney of a direct-current station (that is, the ratiu of 


units sold to the units generated) rarely falls below 85 per cent., 


whereas a three-phrase 6,000-volt station, with an average length of 
primary of five miles, and sub-station transforming and converting 
plant cannot well be more than 68 per cent. In other words, 25 per 
cent. more units have to be generated in the second case than in the 
first. Should the load factor be improved 2 or 3 per cent, will not 
the less efficiency of, and the extra capital outluy on the big. power 
station, more than counter-balance the advantage gained iu the load 
factor? For some districts—as iu Lancashire—where the mills are 
as thick as leaves in Vallambrosa, it will be the only known natural 
and economie means of driving them. But speaking generally, it 
will be worth while to carefully consider cach case before large sums 
are launched into such ao undertaking. 

It is most important that electrical supply should be as reliable 
and continuous as that of water or of vas. 

Improved means of storage seems to me to be a method by which 
a much improved load factor, less cost of production, and greater 
reliability of supply can be obtained. On this account, I have 
always felt that 1f a direct current system of distribution is at all 
possible in any district, it is wiser to adopt it to enable storage to 
be effected either now or at some future period. The cost of a 
storage battery may be taken for a 7 hours’ discharge) at £8 per Kk W., 
aud the equivalent in boiler, engine, dynamo, aud auxiliaries at £21 
per Kw. At the present time the life of batteries does not exceed 10 
or 11 years, Whereas the mean life of a generating plant may be 
taken at about 20 years. The capital charges ou a storage battery, 
therefore, are practically twice as heavy per Kw. us those on gene- 
rating plant. 

A surprising result will be found if one takes the trouble to 
prepare careful estimates of two stations, one fitted with generating 
plant only, aud the other with only half of the plant installed in 
the first example, and the remainder absorbed in batteries. The 
capital cost per Kw. is less in the second case; and might it not be 
well to go more carefully into this mattcr, and sce whether we 
cannot adopt storage on a larger scalethan now ? And,too,the cost of 
output is really not so great with batteries, even after making due 


allowance for the loss of energy and the heavier rate of mainten- 
ance. Against the charges is to be put much increased output or 
plant load factor. 

In traction systems of moderate size also the mean load is but 
one-third of the maximum, and here again I believe storage will 
play an importaut part in the future economical supply of eleo- 
trical energy. I do not wish to be doctrinaire, bat I cannot help 
feeling that this only will enable the cost of supply to be reduced to 
a minimum. 

There is another question, viz., the influence of capital costs on 
cost of production, too often overlooked by some electrical engineers, 
One finds that graphically these represent an hyperbola, Their 
iuflaence on units sold per kilowatt demanded is very great, and they 
bear an almost constant ratio after the first few years to the units 
sold, or, put ia other words, the capital ou!lay increases pari passu 
with the units sold; therefore, this part of the total costs, after a 
time, is practically unvariable. This is important, and it is not 
difficult to ascertain wbat the minimum cost of production under 
the present conditions will be. Again, the other standing costs now 
are fairly proportionate to the total plant installed, once the station 
has grown to a fair size. So long as the ratio of day load to maxi- 
muni demand remains as it is to-day, and we bave to provide a 
maximum of running plant commensurate with the demand, will 
it be impossible to supply energy at so low a figure as some people 
hope for. — 

The Brighton system of charging is a brilliant attempt to 
meet this difficulty, and is, in my opinion, the most scientific 
method in vogue, but it is not without objections raised by con- 
sumers, and is often disliked by them when they get no rebate. 
Even in this case a round 24-hours’ supply requires a 11d. per unit 
to meet expenses, without profits, owing to the dominating iufluence 
of the capital charges. 

What is likely to be the minimum cost to the bulk of consumers 
who only average three hours a day? Storage with less costly, 
more efficient, and longer lived plates than we have at present, 
would go far towards reducing the cost of supply, and averaging 
the cost to all classes of consumers. 

I would like to say something to those engineers who may be 
called upon to design stations. Make your watchword and your 
guiding principle “ simplicity." 

Simplicity shows good design, means economy in first cost, and 
certainly economy of maintenance. But though simple, let every- 
thing be of the best, easily seen, and get-at-able, aud as a station is, 
80 should the mains be. Mains, which in all systems have their 
weaknesses, are out of sigbt, aud, I am afraid, very often “out of 
mind," uutil an accident happens. 

This brings me to another matter, which will require most careful 
thought in the future, viz., the large outlay ou maius through which 
the maximum load is conveyed for only about one hour a day. If 
one could put a storage battery into every consumer's house, and 
supply at a uniform rate all the 24 hours round from the generating 
centre, letting the consumer draw off his supply at will, as to a 
certain extent is the case in the water supply of any house, the 
mains could be of a far less sectional area thau they now have to Le. 
To expect such a thing as this is, of course, nonsense; but, it in 
any given area one places the generating stations as near as possible 
to their load, the amount of copper required will be far less, cf 
course, than when supplied from one station at the same pressure. 
It will be said if a high-pressure system is adopted, this is but a 
small item. Is it? Does not the saving in copper in a high-tension 
system have to be spent on insulation, transformers, sub-stations, 
and switchboards, and probably converters? The efficiency of dis- 
tributors will always be low, from the fact that they have to be in 
every case of moderate potential, aud must be of such a section as 
to cope with the maximum number of lamps connected thereto. 
They will improve, however, as the applications of electricity 
become more universal and varied. 

A simple system of mains, good both mechanically and elec- 
trically, is what should be aimed at. Reliability of supply is most 
necessary. High voltage lamps are helping us greatly in reducing 
the outlay on mains, but cven remembering that doubling the pres- 
gure on any main of a given section doubles the energy which may 
be transmitted thereby, and is quadrupled in a threc-wire system, 
compared with a two-wire half-voltage system. I am revolutionary 
enough to believe that ultimately a plain two-wire system of dis- 
tribution will be preferable to a three-wire distribution now 80 
universally employed. The effect of the cost of insulation, and 
the comparatively large balancing wire required in practice (much 
larger than is demand in theory), levela the economy down that is 
said to be gained in a three-wire system enormously, and the effect 
on insulation of the negative cable, by putting a permanent stress 
upon it, and the effect of osmosis, caused by earthing the middle 
wire, does, I know from experience, cause a much heavier rate of 
depreciation on that cable and the negative service leads, which 
more than counterbalances the economy thought to be gained. 
Here again, perhaps, I inake a fetish of simplicity, but is not good 
eugincering building that which eudures, aud giving one’s clients 
material which shall be lasting, and, at the same time, be the best 
procurable for the least money? 

English engineering, if slow iu progress, if conservative in policy, 
is at least recognised as being sound. We are members of à pro- 
fession which will have an enormous influence on the commercial 
position of our country. It must be our constant endeavour to 
uphold the traditions of British engineers, and develop our industry 
on sound, broad-mindcd and progressive lines. 

The fact that one of our members was accorded a special premium 
last year by the Council should give rise to a spirit of enterprise 
among us. 

Electrical engineers as a body have a great work before them, 
which must be diligently carried out—ow country will depend 


in electrical undertakings. 
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much in the future competition with other nations, and struggle for 
existence upon the economical applications of electricity—for the 
moment it would seem that we are not keeping pace with our more 
enterprising cousins and neighbours, and that great schemes are 
passing into the hands of our competitors. If there is much 
inertia in the Briton —there is much momentum when he is once in 
motion. Let us take heart from this knowledge, and decide to 
contribute each one of us his share towards the national need and 
the continued advancement of the great art of engineering. 


ELECTRICAL PROGRESS AND LEGISLA- 
TION: THE NEED OF REVISION.* 


By R. PERCY BELLON, M. I. E. E., Chairman of the Electrical 
Trade Section of the London Chamber of Commerce. 


I 


THE progress of electrical science should be an object of peculiar 
interest alike to statesmen and the public at large; for the part 
that it is already playing, and is destined in far greater measure to 
perform, ín the evolution of a healthier life for the community by the 
mitigation of the pressing evils of localised congestion of industries 
and overcrowding of population, must be apparent to any one who 
will take the trouble to master the facts. The air is so full of the 
lamentations of many trades threatened by the operation of 
economic laws consequent upon the great commercial awakening of 
other manufacturing countries, that the voice of those who point to 
the special claim of electrical science to benevolent treatment at 
the hands of the Legislature is liable to be lost in the general din, 
or to be regarded as the special pleading of men who are merely 
protesting against the seizure of their heritage by more capable 
hands. . 

In point of fact it is the nation at large, and not merely a few 
units comprising the electrical industry, which is essentially con- 
cerned in its growth or decay. For until some alternative agent is 
discovered, it is to electricity that we must look for the provision of 
a cheap and healthy artificial light; a cheap and ready motive 
power accessible whenever required without the necessity of going 
to a factory or crowded city to obtain it; a cheap means of transit 
between business centres, or between work and leisure; and a cheap 
and efficient means of communication with one’s neighbours. It 
cannot be said that at present we do more than touch the fringe of 
these advantages. It is certain that with their full possession the 
pbysical and moral structure of society will be benefited to a degree 
which those who realise the intimate relation between health, 
poverty, and crime can readily appreciate. 

Can it be said that we have as a nation taken advantage of the 
possibilities which electrical science has so far brought within our 
grasp? The reply is that we are both absolutely and relatively to 
other leading communities of the world in serious arrear of the 
position we should have attained, having regard to the commercial 
traditions, free institutions, and highly organised industrial equip- 
ment of which we were the heirs when, less than a quarter of a 
century ago, the great developments of electrical science in the 
fields of telephony, lighting, traction, and power distribution, 
passed from the purcly experimental stage into practical poten- 
tialities. 

No observant man who has travelled abroad or has studied the 
authentic facts and figures published at home can be in doubt as to 
the truth of the foregoing proposition. The evidence in support of 


.it is so easily accessible to all, that I do not propose to labour the 


proof, but pass on from the effect to consider the causes. 

I propose to prove that, so far as the electrical industry in Great 
Britain is concerned, the main cause must be traced tothe statutory 
conditions under which it has been fostered, or rather, retarded. 


II. 

When the Paris Electrical Exhibition of 1881 forced upon the 
world the realisation that a new industrial era had dawned, by 
the almost simultaneous perfection for commercial purposes of the 
dynamo, the electric motor, the arc and incandescent electric light, 
and the telephone, all within the span of the last few years of the 
previous decade, there appeared to be good reasons to suppose that 
Great Britain would play the leading part in taking advantage of 
whatever of public benetit there might be in the phenomenon there 
presented. The researches of Faraday, Tyndall, Davy, and others 
which had sowed the seeds of the subsequent growth, were house- 
hold words to our inventors and electrical engineers. They had 
been followed by the brilliant inventions of Cooke and Wheatstone, 
Thomson and others in the domain of land and submarine tele- 
graphy, which augured well for similar achievements by our elec- 
tricians in other branches of electrical science. Our free trade 
unparalleled manufacturing facilities, capital resources, and control 
of the cream of the world’s markets, constituted cogent grounds for 
prophesying rapid progress and success against all comers. Yet the 
electrical industry has not thriven in our soil, while it has borne 
ample fruit in situations which appeared less promising in 1881. 


lt may be said that this is due to l 
now familiar, e.g. :— causes with which we are all 


(a) Reckless speculation and subsequent loss of public Confidence 
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(c) Unfavourable labour conditions at home. 

(d) The apathy of our electrical engineers and manufacturers. 

No doubt some or all of these causes have contributed in a measure 
to the result; but a little analysis will disclose the fact that they 
do not satisfy all the conditions of the problem. 

Of the speculation in electric lighting enterprise which 
characterised the early eighties, it may be said that it was not con- 
fined to this country, and that it is a phase through which many 
other industries, notably railways, have passed, without in any 
permanent sense crippling them. No doubt the reaction from 
unjustifiable optimism on the part of the public, as to the instant 
future before electric lighting, brought about its inevitable penalty 
of subsequent loss of capital and confidence, and led to a period of 
pessimism towards all electrical enterprise which still persists in the 
face of the fact that foreign countries, chiefly the United States, are 
pouring capital into certain channels of electrical enterprise in 
Great Britain which experience has taught them to be profitable. 
This persistent pessimism points to the settled belief in the mind 
of the British public that the prevailing conditions by which elec- 
trical enterprise is hedged in do not offer sufficient prospective 
reward to the investor. There is failure to discriminate and to 
realise that the class of undertakinga which are receiving the sup- 
port of foreign capital are not subject to the conditions which have 
made electric lighting. and tramway undertakings generally an 
object of suspicion to investors; and the circumstance that foreign 
capital is equally shy of the latter in this country, justifies and con- 
firms the attitude of the home investor, and points to the fact that 
the main cause of our slow progress must be sought elsewhere than 
in the continued timidity of the home investor towards a class of 
investment in which he has formerly suffered loss. It is noteworthy 
that since the inception of electrical enterprise here other indus- 
tries, such as cycle and automobile manufacture, have sprung up 
and passed through the speculative phase, but have nevertheless 
recovered and continued to attract capital for their development, 
because they are not retarded by the essential cause which has held 
and still holds the electrical industry in check. | 

The pressure of foreign competition is so much linked up with 
the subject of labour problems in this country, and the alleged un- 
willingness or inability of our engineers and manufacturers to learn 
of their foreign rivals, that these points may be considered together. 
It is unfortunately undeniable that both in America where wages 
are higher as wellas in Germany where they are lower than in 
Great Britain, the productive coefficient of the average working 
man appears to compare favourably with our own. This is doubt- 
less in part due to the higher standard of technical and commercial 


education which has in the past obtained abroad, and in part to the 


economic fallacies which dominate our working classes and lead 
them to adopt such heresies as the limitation of output and the 
levelling down of effort to the capacity of the weakest worker as 
being principles for which they must struggle and on which their 
advancement as a class depends. | 

It is equally undeniable that many employers of labour, lulled 
into false security by the industrial supremacy which this country 
achieved during the last century, have been slow to realise that new 
conditions have arisen which have moditicd the previous distribution 
of productive forces. America and Germany have been enabled, by 
a period of peace and wise statesmanship giving the commercial 
instincts of their people free play, to develop for the first time in 
their history territories and material resources as great, or greater 
than ours, and since they have been unhampered to the same extent 
by vested interests and conservative traditions, there is nothing 
remarkable in the fact that they no longer require to buy our goods, 
and can even undersell our manufactures at home and abroad in the 
products of those industries which they have specialised and 
organised to a higher degree than ourselves. But this does not 
sufficiently account for the slow growth of the electrical industry in 
Great Britain, because this is not primarily & manufacturer's 
question, but is apparent all along the line cf electrical develop- 
ment, and is as marked in the domains of electricity supply and elec- 
tric traction as in that of manufacture of machinery. 

Much has been recently said of the failure of our engineers and 
manufacturers in the matter of standardisation of products, and the 
disadvantageous position in which they find themselves, compared 
with their foreign rivals, who, by standardising and specialising the 
character and details of their goods, can sell cheaply and déliver 
promptly. It must be frankly owned that this charge is to some 
extent well founded, and, so far as the manufacturing branch of the 
electrical industry is concerned, this explanation largely accounts for 
the fact of foreign-made electrical appliances being installed even 
in such strongholds of British industry as Manchester and Glasgow 
where the municipal authorities have recently placed large contracts 
for electrical machinery abroad. 

But while the British electrical manufacturer cannot escape this 
criticism, he can and does trace his misfortunes back to the cause 
which is the thesis of this paper, viz., that the policy which has 
dominated the Statutes atlecting electrical progress and the action 
of the State thereunder, has forced the manufacturer into an impasse 
from which he would willingly free himself but cannot. The 
explanation of this will appear later; meantime in support of the 
contention it may be pointed out that where the British manufac- 
turer has been left free to standardise his products he has been 
willing enough to do so, as, for example, in the hardware. a icul- 
tural machinery, steam aud gas engine, cycle, and other dis 
Moreover, the backwardness of electrical progress i are 
cannot be attributed to the methods of the British Een 
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manufacturer is behind his rivals, is to reverse cause and effect, 
since the backward state of the electrical industry and of the elec- 
trical manufacturer are due to one and the same prime cause. 


III. 


What, then, is this prime cause ? 

The answer lies in the fact that the Legislature has applied to 
electrical science those principles of common ownership or collec- 
tivism which during the last half of the past century gradually 
established an increasing hold on men's mitds in this country. 
The State ownership of telegraphs, its claim to all means of tele- 
graphic communication by electricity, and its consequent attitude 
towards telephony and wireless telegraphy is one notable outcome 
of this attitude. The immense increase of rate-aided undertakings 


by municipal authorities, with the accompanying burden of local ` 


indebtedness, is another. 

The increasing pressure of legislative detail which Parliament 
was called on to bear, the growth of the factory system consequent 
upon the introduction of steam, and the resultant activity of muni- 
cipal life, led the Legislature in the early years of last century to 
gradually adopt a policy of decentralisation and devolution of 
sanitary and local burdens into the hands of localauthorities. This 
policy found expression in the Municipal Corporation Act, 1833, 
and from this time onwards the principle of local self-government 
has been continuously fostered through the Public Health Acts, 1548 
and 1875, the Local Government Act, 1853, and other measures. 

Municipal corporations, who had in the past frequently wielded 
their powers with irresponsible disregard of the public interest, and 
had laid themselves open to constant charges of corruption aud 
restraint.of trade and industry, were, by the Act of 1833, restricted 
in their operations, and their functions placed on a modified footing. 
Their status became essentially that of trustees, and no longer 
owners, of the corporate property of their communities. On this 
foundation the| Legislature has built up the superstructure of local 
self-government wbich has now attained to such remarkable pro- 
portions. Municipalisatior, in the sense of rendering public service 
to communities in matters of protection of life and property; pre- 
servation of order; maintenance and improvement of highways; 


sanitation; provision of open spaces for recreation; education; 


burial; and such general needs common to all was freely encouraged, 
with benefits to the social welfare which none will deny. Water, 
as a prime necessity of life, and closely linked with sanitation, soon 
became recognised as a suitable object for municipalisation, and 
some 250 local authorities have received authorisation from Parlia- 
ment to undertake supply of water to their ratepayers, the capital 
engaged amounting at the present time to some £50,000,000. Next 
gas, tramways, and a variety of other modes of provision for the 
living and disposal of the dead have come to be claimed as the 
legitimate sphere of municipal enterprise. Between the years 
1840 and 1850 many large towns—Birmingham, Glasgow, Leeds, 
Liverpool, Marchester, and others—entered the debatable ground 
which divides municipalisation, the supply of common needs, from 
municipal trading, the provision of a commodity from the common 
purse for the benefit of a limited number, and frequently with a 
view to profit in aid of the rates or of introducing or supporting 
some other unprofitable venture. In the hands of able organisers 
(as Mr. J. Chamberlain, sometime Mayor of Birmingham), which the 
civic life of our great industrial cities attracts to the conduct of 
corporate affairs, these undertakings appeared to justify by results 
their departure from the original intention of the Legislature. 

In 1870 the State bought out all the private telegraph interests 
in the country for £10,000,000, and set up as monopolists in the art 
of transmitting intelligence by electrical means, thus giving the 
highest sanction to the principle of common ownership versus private 
enterprise. 

When, therefore, electric lighting and power emerged, during the 
decade ending 1880, from the laboratory stage to that of industrial 
potentiality, the mind of the Legislature was ripe for viewing their 
possible developments from the standpoint of collectivism ; and 
under tbe guidance of Mr. J. Chamberlain, then President of the 
Board of Trade, gave expression to its convictions in the Electric 
Lighting Act, 1882. 

When electric traction made its appearance a few years later, it 
found itself subject to the same influence in the shape of the Tram- 
ways Act, 1870.- 

The invention of the telephone in 1877 met with instant public 
recognition. But no sooner did the State realise in it a serious 
rival to its telegraph monopoly, than violent hands were laid upon 
the invention, and the subsequent policy pursued has left Great 
Britain the worst served country in the matter of telephony of any 
great industrial State. 

Steadily the tide of municipal ownership has flowed on and en- 
croached upon the functions of joint-stock enterprise and private 
trade. To-day the following trading undertakings have been inau- 
gurated by local authorities, or powers to do so are being sought: 
bakeries, banking, building, coal merchants, colliery-owning, fire 
insurance, hotels, games, kursaals and refreshment rooms, theatres, 
supply and manufacture of electric fittings, and of residual pro- 
ducts of gas, milk supply, pawnbroking, printing, steamboats, tailor- 
ing, telephones, &c. 

It is needless to point out that many of the trades in this category 
are of a highly specialised and speculative character. Yet insig- 
nificant local authorities, with neither material nor intellectual 
equipment for such undertakings, are vieing with great corpora- 
tions in an eager race to engage upon them with the funds of their 
ratepayers. 

Study of the debates in Parliament at the time of the passing of 
the Tramways Act, 1870, and the subsequent Electric Lighting Act, 

1882, shows that the Legislature was influenced at this epoch by the 


failure of earlier legislation relating to water, gas, and similar un- 
dertakings to provide for adequate contre! in the public interest. 
The favourable terms secured by the telegraph companies in con- 
sideration of the transfer of their property to the State also appear 
to have determined Parliament that in future legislative facilities 
afforded to promoters soliciting the right of user of public thorough- 
fares, or of otherwise performing public service, should in return 
secure to the community through the local authority an option of 
expropriating the enterprise in due course without & burdensome 
addition in respect of good-will and compensation for prospective 
profits. This principle found expression for the first time in the 
Tramways Act, 1870, immediately following upon the State pur- 
chase of the telegraph interests, and it has since become a settled 
maxim of industrial legislation, reappearing again and again in 
subsequent statutes, such as the Electric Lighting Acts, 1652 and 
1888. 

This actiog, greatly accelerated the pace of municipal enterprise, 
as is evidenced by the fact that in the last quarter of the past 
century the local debt increased from some £90,000,000 to over 
£260,000,000, or nearly 200 per cent.; its ratio to the National 
Debt rose from 12 per cent. to nearly 45 per cent.; and while the 
population increased by less than 25 per cent., the increase in rates 
amounted to some 175 per cent. 

Into the general aspect and public policy, however, of municipal 
trading it is not here proposed to enter. It is a question of pro- 
found national importance whether the alluring end of common 
ownership with all its promises may not be too dearly bought at 
the cost of the extinction, inevitable if gradual, of private enter- 
prise; whether gigantic systems of local self-government with 
their accompaniment of petty officialdom controlling all matters of 
daily existence will make life better worth living for the majority 
than a social structure founded on greater liberty and reward of 
individual effort; whether this country's past industrial supremacy 


can be better maintained, in the light of the conditions of acute 


external competition which have arisen and are becoming yearly 
more severe, by increasingly transferring tbe mainsprings of its 
operation from individual to corporate activity; whether socio- 
industrial progress can be better achieved under the auspices of 
necessarily inelastic and inexpert organisations such as corporate 
bodies acting as trustees of others' funds, than by expert admini- 
stration stimulated by the hope of personal gain. 

To consider this question as a whole, a Joint Committee of the 
Houses of Parliament was appointed in the Session of 1900. Evi- 
dence has been taken, but so far no conclusion has been reached. 
The uncertainty as to the future policy of Parliament in regard to 
these matters is alike unfair to local authorities and to those engaged 
or prepared to engage in the many trading enterprises which are 
affected by the present tendency towards municipalisation ; and it 
would appear highly desirable that the Committee should be re- 
appointed and bring its labours to a conclusion. 


(To be continued.) 


THE PROFITABLE SALE OF ELECTRICITY. 


* OWING, doubtless, to the youth of the electrical engineering 
industry, no definite rule has been established among muni- 
cipalities as to how they should charge for electricity con- 
sumed in their street lamps and public buildings; whether, 
for instance, this should be done on the sound principle of 
having only one universal tariff, or should special tariffs be 
arranged for their own municipal consumption?” ‘ Should 
à Corporation make all ratepayers pay & uniform profit on 
the cost of production of the electricity they individually 
consume, or charge a uniform price to everybody? These 
are extracts from the Presidential address of the first ordinary 
general meeting in convention of the Municipal Electrical 
Association, held so long ago as 1896, and the speaker was 
Mr. Arthur Wright. At the same meeting he read a paper 
on the “ Cost of Electricity Supply" which closed with the 
words * the fact that up to the present only the very fringe 
of street lighting has been touched by the electricity supply 
undertakings, appears to the author a sure sign that Dr. 
Hopkinson's conclusions have been hitherto ignored by most 
of the responsible managers, and to again direct and urge 
them to give their closest attention to them has been the 
author's object in writing this lengthy paper.” A year or two 
afterwards Mr. Wright submitted a paper to the National 
Electric Light Association, of America, elaborating the same 
views, and now before the Institution of Electrical Engi- 
neers he has gone further and propounded for consideration 
and criticism what he believes is the basis of such a “ uni- 
versal tariff " as he hinted at some 54 years ago. 

At the end of his present paper he gives the proposed 
tariff in two forms :— 

First, a charge of x pence per unit for that part of the 
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consumption which is equivalent to the use of the con- 
sumer’s demand, for n hours a year (or quarter, or month, 
as the case may be); and z pence for any further consump- 
tion in the said period. 

t is taken as high as possible, and is preferably the maxi- 
mum rate authorised in the order. 2 is reduced as low as 
possible consistent with the cost of giving supply. 

Second, a yearly (or monthly) charge per lamp demanded, 
and a charge of 2 pence per unit for the energy consumed. 

The elasticity of the system lies in a reduction of the 
hours, or fraction of hours, during which the initial price is 
charged—the rate itself remaining unaltered—and a dimi- 
nished follow-on rate for the “ further " consumption. 

In these suggestions there is, of course, nothing new. 
Even the wording has become stereotyped, but the arguments 
used in support of this form of tariff possess the novelty 
that attaches to everything written in the light of recent 
experience. ‘Turning to the first few pages of the paper, we 
find the opposites, which Mr. Wright afterwards shows do 
not tend toward profit-making, coupled with a low average 
price. Although spread over 12 heads, these reduce in 
principle to four :— 

A fixed price. "This may be made uniform and low, in 
the hope that a large demand will obviate the necessity 
for a sliding scale; but mere output will not equalise 
the profits from consumers having very different load 
factors. Large early closing consumers may be satisfied, 
but they may be hopelessly unprofitable as customers. 
Where a fixed price is charged for public lighting no 
attention is paid to the number of hours per annum the 
supply is used. 

A fixed price with discount. This, again, ignores the 
load-factor element, and if based on the load factor of the 
lamps installed it discourages the use of any but constantly 
used lamps. 

Optional rates (sliding scale or uniform price). Early- 
closing and low load-factor consumers are supplied at an 
unremunerative rate, consequently others are charged at an 
excessive rate and expansion is hindered. 

Day and night rates (Kapp’s principle). The use of 
lamps is discouraged during the time most people require 
light. But the Kapp system *can be made commercially 
correct provided it be associated with the encouragement 
afforded by a Hopkinson tariff to use the plant during 
lighting hours.“ Otherwise „the use of electricity is 
encouraged when few can make use of it, and it is dis- 
couraged when the majority want it, while the profitable 
three-hour consumer pays three times as much for lighting 
as does the unprofitable one-hour consumer, instead of the 
latter having to pay very nearly as much as the former. 

If the tariff be not standardised when consumers number 
thousands, a muddle, or something like it, must result. 
Glasgow, St. Pancras, and other places seem to delight in 
offering as many different tariffs as they can to the public 
without any direct benefit to the supply works. The first 
portion of the paper is closed by an attempt to arrive at the 
reason for complexity—it cannot be due to apathy, or to 
over-prosperity, or to sound reasons of expediency, so there 
seems no alternative but to assume that the reason is to be 
found either in scepticism as to the soundness of the 
Hopkinson doctrines, in an incomplete grasp of them, or 
in fear of displeasing early-closing customers. For our 
part, we know that the last six words give the solution, and 
the agitations at Hanley and at Blackpool, the change some 
years ago at Liverpool, and the reductions in initial rates at 
Chester and other places, go to prove this beyond the shadow 
of a doubt. As Mr. Highfield stated in the discussion on 


the paper, and as we have pointed out more than once, the : 


real and only obstacle to the “universal tariff” is the 
difficulty of making the average shopkeeper or small house- 
holder understand the operation of a demand scale, and the 
impossibility of convincing the commercially important, 
heavily-rated early-closing shop or store proprietor that a 
method of charging can be just and reasonable that lands 
him with a lighting hill much in excess of his former gas 
bill and proportionat2ty heavier than his small and unassu- 
ming late-hour-keeping neighbour up a side street. 

As we have said, the paper divides itself in three parts— 
the statement of what not to do, the reasons why, and finally, 
the proper thing to do. The second, and most important, 


must now be considered at such length as we can give it. 
Mr. Wright divides the cost of electrical energy into :— 

(a) 'The cost of getting ready to supply, or ** preparation 
costs." These are again sub-divided into :— 

1. The “ preliminary or formation expenses," being those 
incurred by the necessity of obtaining the initial capital to 
start the undertaking. 

2. The“ standing-by costs for the provision and main- 
tenance of plant and mains in a condition ready to supply 


and distribute energy. 


3. The “service costs," including the maintenance of 
Services and meters, and the incidental disbursements con- 
nected with accounts for supply, attending to complaints and 
collection of monies. | 

(b) The “ production costs," or the actual expenditure 
of continuing to supply and distribute electrical energy. 
These vary with the amount of energy generated and dis- 
tributed, and the unit of the “ production costs" is defined 
as “the increment of expenditure incurred by making a 
given set of plant and mains supply an extra unit of elec- 
trical energy. This expenditure is made up of— 

1. The inclusive cost of. fuel. | 

First, that required to keep the generating sets running 
longer per day, and 

Secondly, that consumed in producing and delivering the 
extra unit to the consufner. 

2. The cost of the extra water and oil used. 

9. The extra wages paid to shift staff. 

4. The extra wear ard tear of plant, or increase in repairs 
caused by the production of the extra unit. 

We will for the present omit any description of the method 
Mr. Wright gives for the determination of these factors and 
confine ourselves to results, assuming, in the absence of 
critical refutation of this portion of the paper, that the 
method is sound and gives unimpeachable figures. The 
Brighton municipal electricity accounts for 1900, treated by 
Mr. Wright's method, show the following characteristics. 


Production Preparation Service Total 
costs. costs. costs. d 
Gross d T £9,315 £34,316 £3,476 £47,107 


Per unit sold 
Per Kw. demanded — 


£9 13s. 4d. — — 

Roughly, the total figure for coal per unit sold was Id., 
and of this 4d. was used in keeping the plant in a position 
to supply, and 4d. was used in actually generating the energy. 
The financial result is given in full in the paper, but we will 
extract only the salient points :— 


Consumers caused or produced a 


l Loss. Profit. 
To the number oft T € 524 2,331 
Preparation costs yx . . £3,616 430, 700 
Production costs sii a 160 9,155 
Service costs (less meter rentals). 1,836 — 
Bad debts ; m ix m 172 — 
£5,784 £59,855 
The revenue wass iss .. 1,921 £44,225 
Balance being loss ... i . . £3,863 — 
Balance being profit... eee wee £4,370 


Therefore a profit of ... £4,370 
Less a loss of .. 3, 863 


Left a balance of profit of 4507 


This clearly shows that a very real loss is incurred in 
selling electrical energy at less than the equivalent of the 
combined expenses of standing by and production. Put in 
another, and even more forcible way, the cost of producing 
and supplying double the quantity of electricity, that was 
actually sold would only have increased the charges on the 
revenue account by 173 per cent., while the output would 
have been increased by 100 per cent. At Nottingham the 
rates are 4d. for 400 hours’ use of the maximum demand, 
and 2d. after. This results in the profitable three-hour 
consumer having to pay 12 per cent. more than his fair share 
of the charges, and the one-hour customer obtained his 
electrical energy at less than three-quarters what it actually 
cost. Comparing the two scales  - 
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Brighton, 7d. and 1d. Nottingham, 4d. and 2d. | Hours of 

r — day age 

Present Correct Present . 

Cot | ` tariff. tariff. Cost. tariff. demand 
7:00d 700d 700d. 5:25d. 400d 1 
380d 400d 384d. 2:90d. 3 00d 2 
2:76d 300d 2:81d. 2:08d. 2:66d 3 
2:20d 2:50d 2:29d. 1:68d. 2:50d 4 
1:88d 2:20d 1:98d. 1:444. 2:46d. 5 
1:66d 2:00d 177d. 1°29d. 2°33d. 6 
1:50d 1:85d 1:63d. 1˙18d. 228d 7 
140d. 174d. 151d. 109d. 225d. | 8 
1:30d. 1:66d. 1:43d. 1:02d. 2:29d 9 


Simplicity of charge and low average cost per unit cannot 
both be obtained by the same tariff. A uniform price to all 
classes involves & long-hour consumer paying for the loss 
made on the short-hour consumer, thus keeping the cost and 
charges to the majority of possible consumers unnecessarily 
high, and causes the business to be retarded, and the load 
factor of the undertakers to be lower than it otherwise would 
be. If discounts are given on a quantity,“ then a short- 
hour congumer, with a high demand, may benefit more than 
& long-hour consumer with a small demand. For example, 
a 1,000-lamp one-hour customer at 4d. per unit may have 
to pay £400, and this may represent less than the actual 
cost of the service rendered, whereas a 10-lamp three-hour 
consumer, at the same rate, will yield a profit on his small 
bill of £12. Mr. Wright advances the contention that equity 
of tariff, with its consequent necessary concomitant of a lower 
average price, is much more essential to the rapid general adop- 
tion of electric lighting than mere uniformity of charge per 
unit. Although often stated as an excuse for the uniform 
price system, that it is necessary to take the bad with the 
good, he considers that no business consisting in the supply 
of one commodity need willingly carry out this happy-go- 
lucky policy, when it can be easily avoided by a little thought 
and trouble. ! 

So much for the main theme of the paper. We will 
return to the subject and deal with the side issues raised, and 
the criticism to which the propositions so definitely stated 
were subjected. 


CATAPHORESIS. 
By W. 8. HEDLEY, M.D. 


THE introduction of drugs into the body through the 
uninjured skin has been known and practised for more than 
half a century. It was in 1833 that Fabré Palaprat 
suggested the administration of potassium iodide by this 
means, In 1845 Napier read a paper before the Chemical 
Society, and after him Wiedemann, Freund, and Helm- 
holtz, investigated the subject. These investigations had 
been led up to by the experiments of Reuss, who, in 1807, 
demonstrated the electrical transfer of liquids through a 
porous septum, and by Porret, who, in 1817, had shown“ 
that when a galvanic current is conducted through the 
living, fresh, sarcous substance, the contents of the muscular 
fibre exhibit a streaming movement from the positive towards 
the negative pole (as in all fluids), so that the fibre swells at 
the negative pole. Similar phenomena have been described 
under many different names— electric endosmose, “ electro- 
vection," “ anodal and cathodal diffusion," &c. 

In 1873 Prof. Herman Munk published a papert on the 
cataphoric changes of porous moist bodies and on the galvanic 
introduction of various fluids into an intact living organism, 
In 1884 Erb, Sewandowski, Boccalari and others introduced 
medicinal substances into the body through the unbroken 
skin by this means, and showed their presence in the urinc 
and saliva. In 1866 Wagner proposed the introduction of 
cocaine by the galvanic current. Dr. Morton, of New 
York, in that year turned his attention to the subject, and 
has pursued it up to the present time. In 1889 Mr. 


* In " The Annals of Philosophy." 
T “ Archiv. für Anat. und Physiol.,” 1873, Physiological Section. 


Newman Laurence and Dr. Harries read a paper on cataphoric 
medication before the Society of Arte, and Dr. Cagney 
brought the same subject before the Harveian Society. In 
1890, at the Berlin International Congress, Mr. Edison read 
a paper, in which he described the following experiment :— 
Two jars were arranged, one containing a 5 per cent. 
solution of lithium chloride, with the positive pole in it, 
the other, a solution of common salt, contained the nega- 
tive pole. One hand wss placed in each jar, and a 
current of 5 ma. was passed for two hours a day for 10 
days; the urine collected showed the presence of lithium. 
In 1892 a discussion took place at a mceting of the American 
Electro-Therapeutic Association, and the subject was dealt 
with by Mr. Kennelly and others. Gärtner and Ehrman, by 
adding bichloride of mercury to an ordinary hydro-electric 
bath through which a current of 100 ma. was passing, 
claim to have obtained the specific effect of the drug. In 
1894 Dr. Morton read a paper before the American Electro- 
Therapeutic Association on “ Electric Medicamental Diffu- 
sion.” In 1897 Fubini and Pierini, of Pisa, detailed much 
experimental work, proving, as they considered, that for the 
introduction of some substances into the body it is necessary 
to have one direction of the current, for the introduction 
of others the opposite direction. Thus the iodine of potas- 
sium iodide, the salicylic acid of sodium salicylate and of 
lithium salicyate, penetrate the organism when the negative 
pole is in the aqueous solution of these salts. The strychnia 
of nitrate of strychnia, the atropine of sulphate of atropine, 
the cocaine of hydro-chlorate of! cocaine, &c., pass into the 
body when the positive pole is in the aqueous solution of 
these salts. Meissner, on the other hand, arrives at the 
following conclusions :—(1) Cataphoresis will take place 
from the positive pole only ; (2) the electrode liquid must 
be a better conductor than the liquid within the tissues ; 
(3) the current must be reversed every five minutes (this is 
because the secondary internal resistance," due to the 
drying up or “ choking” at the anode, becomes so great that 
it prevents a continuation of the process); therefore (4) 
both electrodes must be moistened with the liquid to be in- 
troduced, and the current reversed at intervals. 

The facts of electrolysis do not seem adequate to explain 
the phenomenon of cataphoresis. Cataphoresis, or the 
mechanical transference of substances by means of the cur- 
rent (and usually in the direction of the current), seems to 
be a property of the current coincident with electrolysis, but 
not dependent on electrolysis, excepting so far as the latter 
is necessary to secure the passage of a current. In other 
words, the current once established, allows the propulsion of 
undissoctated molecules along with it. 

From the medical standpoint, cataphoresis presents itself 
under three heads::—(1) The administration of medicinal 
substance by transference through the unbroken skin. (2) 
The streaming movement of the fluids of the tissues from 
one part to another under the directive action of a current, 
a phenomenon which must take place in every application of 
a continuous current to the body. (3) Metallic Elecirolysis. 
This combines two processes; the first refers to the electro- 
lytic action at the positive pole, the electrode when metallic 
and not of platinum being itself attacked, and an oxy- 
chloride of the metal being formed, which (secondly) is 
driven on into the tissues under the directive (cataphoric) 
influence of the current. 

It is especially the first of these that concerns us at 
present, "The administration of lithium, iodine, and the pro- 
duction of cocaine anzsthesia are matters of routine with 
those who practice therapeutic electricity. Therefore it was 
with some satisfaction (short lived, alas!) that the present 


- writer turned to the perusal of an article (a reprint from the 


Lancel of August 10th) on “The electrolytic transmission 
of sulphur from the Harrogate sulphur water through a pig's 
skin, and its therapeutic value on the human subject under 
similar circumstances in eczema, gout, &c.“ 

The writer states that he has now proved that in a bath 
of Harrogate sulphur water, through which a constant cur- 
rent is passing, nascent sulphur is driven through the 
patient’s skin into the circulation. The following is his 
description of the experiment which “ proves” this: — The 
assistant bathman at the Royal Baths, Harrogate, had been 
able to drive sulphur through three folds of blotting paper 
by electricity. It suggested itself to my mind to try to do 
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the same through a pig's skin. A piece of pig’s skin was 
tied round the mouth of an open-mouthed vessel, the bottom 
of which had been previously knocked out. A piece of 
blotting paper was placed outside the skin external to the 
vessel, and the positive end of an anode was placed on the 
blotting paper." 


Now, what is the positive end of an anode ?—The anode | 


is the point of entrance of the current into the electrolyte. 

The writer continues: —“ The vessel was then filled from 
the bottom with Harrogate sulphur water and the negative 
anode was put into it.” The electricity gets more and 
more mixed" ;—What is a negative anode?” If the 
anode is negative, what is the polarity of the cathode ? The 
writer goes on to say that “three milliampéres from a 
18-celled battery (constant current) were turned on for half- 
an-hour.” We need not stop to inquire what current other 
than & constant one might be expected to proceed from a 
13-celled battery! The article continues :—“ The result 
was that nascent sulphur was deposited on the pig’s skin, 
driven right through it” (i. e., against the direction of the 
current) * and into the blotting paper at the positive pole." 
The author, without giving further information as to the 
nature of the bath, whether monopolar or dipolar, the 
disposition of the electrodes, the strength and direction of 
the current, the duration of the immersion, &c., finally pro- 
ceeds to ask :—“ What is the therapeutic value of this 
discovery" ? Interesting as it is, it may be prudent on the 
part of the reader, to defer the question of its therapeutics 
until his ideas have had time to settle and clear from the 
bewildering confusion of its electricity. 

In the meantime, the experiment teaches one lesson—viz., 
that if any real advance is to made in this or kindred 
questions, they must at least be approached with an adequate 
equipment of electrical knowledge. The present writer 
lives in the pious belief that some competent expert, perhaps 
one of the many who read the pages cf the ELECTRICAL 
REgiEW, taking up this question of cataphoric trans- 
ference at the point where Edison, Kennelly, Morton, Lord 
Armstrong and others have left it, may find himself in a 
position to further study its phenomena, and, perhaps, to 
announce its laws. It is a process that may be turned to 
account in other arts besides the art of medicine. 


A' CANNY"-ISM-AND OTHER THINGS. 


By FRANK BROADBENT, M. I. E. E. 


ELECTRICAL engineers, who have had much experience with the 
trades’ union workman, will find little or nothing new in the 
recent correspondence in the Times and other papers on the 
methods of the bricklaying unionists, The principle of ‘Ca’ 
Canny,” defined as “‘ go easy,” which, translated into the verna- 
cular, means ** work at half speed," is not confined to the brick- 
laying trade. Every engineering works’ manager and fore- 
man are familiar with it. A premium apprentice of the 
writer’s acquaintance was once requested to Ca’ Canny” 
because he was winding armatures faster than any journeyman 
in the shop. His reply, in a Scotch brogue that would require a 
pretty sharp knife to cut, was more forcible than elegant. The 
principle is all right for the man who was born tired, but, to 
the born “ hustler,” it is worse than hard work. Many 
papers, in commenting upon this feature of what is called 
the * newer unionism,” think there is a lot of humanity in 
the argument underlying the principle of Ca' Canny,” 
which some writers prefer to call “restricting the output.” 
The argument is, that if one man works at half speed it 
gives another man a chance. So it may. Logically then, if 
he worke “dead slow,” or does no work at all, he will 
make room for two cther men, and it only remains for 
everybody to do nothing at all to find work for each other! 

There is absolutely nothing new in this idea ; the fallacy has 
been shown over and over again, but still workmen believe 
In it. 

The other principal point raised in the Times corre- 
spondence is the fine line of demarcation which trades union 
men try to draw between one class of work and another. 
Well, this is not peculiar to the plastering and bricklaying 
trades either. | | 


The notion that it is a plasterer's job to set a 6-in. x 
6-in. tile, and a bricklayer's to set à 9-in. x 9-in., is no 
worse than the fine distinctions that are drawn between 
carpenters' and joiners' work in the shipbuilding trade, nor 
between fitters’ and plumbers’ work. Here it is a question 
of the thickness of a bulkhead or the diameter of a pipe. 

This has already been pointed out several times in the 
columns of this journal, more particularly in a recent article 
dealing with the ** National Industrial Association." 

The electrical contractor is only too painfully aware of 
these minute sub-divisions of labour, and the small army of 
men it is sometimes necessary to employ for a triflingly 
small job. 

But is there not some danger of these ideas or principles 
finding their way into employers’ asociations ? 

Do we not hear of attempts to prevent a dynamo manu- 
facturer from erecting the dynamos he has built, and the 
accessories manufacturer from fixing the fittings he has made? 

Is not this what is aimed at in the recent corre- 
spondence in the ELECTRICAL REVIEW, and are there not 
rumours that the Electrical Contractors’ Association has 
view's on the subject ? 

No doubt the advent of the small wiring contractor, who 
has risen from the ranks, is to some extent responsible for 
these heretical notions ; he has not yet had time to shake 
himself loose from his old associations. It will, however, 
be a difficult and delicate matter for an employer of labour 
to condemn in his workmen, what he holds to be corrcct 
when applied to his relations with other employers. Once 
this principle is accepted in employers’ circles, no employer 
could logically employ two men in different trades! Quite 
an impossible state of affairs. Instead of discussing a 
question of this sort, there is a more urgent one that might 
well occupy the attention of the Electrical Contractors’ 
Association, and that is the question of wiring rules, or, to 
be more correct, wiring and supply rules. In a paper 
read last session before the Newcastle section of the 
I. E. E., the want of uniformity in this matter was emphasised 
by Mr. F. Broadbent, the only redeeming feature being that 
with the exceptions of Glasgow and Manchester, no other 
municipality had power to enfore its rules. 

This will not long be the case if the many Bills now 
before Parliament are passed. The wiring contractor will 
then have enough to worry about, without such questions as 
whose trade it is to erect a dynamo or a switchboard. 

It is not that rules are objected to, nor their rigid enforce- 
ment, if the rules are sensible and reasonable, but do let 
us have some sort of uniformity first. 


REVIEWS. 


Hand-book for the Electrwal Laboratory and Testing Room. 
Vol. I. By J. A. FLEMING, D. Sc., F. R. S. London: 
The Electrician Printing and Publishing Company, 
Limited. Price 12s. 6d. 


The present volume is the first half of a treatise on elec- 
trical measurements, which promises to be one of the most 
complete and useful general hand-books we have yet seen. 
The author states that it is intended primarily for the elec- 
trical engineer, as distinguished from the physicist and tele- 
graphist; but there is much in the first volume, which 
includes the less technical portion of the subject, to intercst 
a wider circle than those actually engaged in an elcctrical 
test room or works, 

The author is, in our opinion, to be congratulated on thie 
judicious selection of his material, and on the fact that he 
has preferred to describe thoroughly certain methods of 
measurement, rather than bewilder the reader by attempting 
a comprehensive catalogue of good, bad, and indifferent in 


things electrical. 


A large part of the present volume is taken up with a 
description of the most approved methods for the measure- 
ment of electrical resistance. These are entered into with 
great detail, and full particulars are given regarding the con- 
struction of the different types of resistance standards and 
the materials employed for them. We have been unable to 
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find in the book any definite statement of the author’s views 
as to the relative advantages and disadvantages of the 
employment of manganin for secondary standards, and the 
higher class everyday work. It is singular that, up to now, 
no essential improvements have been made in the process of 
artificial“ ageing " of the wire with a view to getting rid 
of the wholly erratic and troublesome changes which always 
occur during the first year after adjustment. The annealing 
process described—namely, a single heating in an air bath 
for five or ten hours—has been shown to be quite inadequate 
to ensure the kind of permanency needed even for the better 


class commercial work, and it does not seem to be generally 


known that the coils made at the Reichsanstalt of this 
material do not enter their official career in the records till 
they are a year ofd, when the time-anneal has had oppor- 
tunity to play an important part along with the more rapid 
effect produced by a considerable rise of temperature. 

In a letter on the subject the writer received during the 
last few days from a distinguished French engineer, who has 
had a large experience of manganin coils, this property of 
the material in requiring so long treatment to render it 
really permanent is pointed out as a great disadvantage 
from the point of view of the instrument maker, rendering 
it nearly impossible to deliver a resistance-box with manganin 
coils within a reasonable time. At least two of our own 
leading firms refuse to employ it for their best resistance 
boxes, although continuing its use for isolated standards and 
special purposes, It may here be pointed out that with the 
increased use of potentiometer methods, where the ra/io and 
nol the absolute resistance of large numbers of coils enters 
into the result, there is less necessity for all these to be 
made of a metal of zero temperature coefficient. 

A disagreeable property shown by some specimens of 
manganin used by the writer, manifested itself in a small 
but perfectly well-marked ** resistance hysteresis " on cooling 
from a higher temperature to a lower. After a coil had 
been taken through a temperature cycle of some 15° C., 
about three days were required for the material to assume 
its original resistance at the lowest temperature. This 
behaviour, if detected in a standard coil, would suffice to 
render it unsuitable for most better-class work. 

A singular superstition seems to, have arisen in England 
about the soldering of manganin. Dr. Fleming quotes a 
statement made at the Physical Society some three years 
aro, that to ensure permanence it must not be soldered with 
soft solder, but with some material not containing zinc. 
But silver solder, which is recommended, does contain zinc 
in considerable quantity, it being usually an alloy made from 
brass wire and standard silver. It seems to the writer that 
the explanation is to be found in one of Feussner’s original 
papers, where it is stated that / is to be guarded against, 
and that by some slip “Zinn” has been translated 
« Zinc." The book contains a fair number of tables of the 
constants most useful to. electricians, among which appear 
some old friends. A table is quoted from the catalogue of a 
firm of wire makers giving the resistance per lb., &c. (not 
ohms per metre), of resistance wires of different gauges. The 
conscientious clerk who drew up that table, giving in some 
places eight significant figures, and then, lest he should be 
thought lacking in precision, headed it “approximate, 
ought to be given a bench in the National Physical Labora- 
tory, where he should be set to carry out his ideas of 
measurement into practice. Tell it not in Gath—specimens 
of these wires have passed through the writer's hands, whose 
resistance differed more than 20 per cent. from that given in 
the table. 

In the chapter on the specific resistance of metals a 
footnote appears regarding the work of Dr. Denoit, the pre- 
gent director of the Bureau International des Poids et 
Mesures, inferring that his work on temperature coefficients 
still ranked as among the best experiments on the subject. 
This work, however, unlike his classic research on the ohm 
done in conjunction with Mascart and de Nerville, was not 
carried out at the Bureau, but more than 28 years ago, 
when Benoit was a student at the Sorbonne, and it 
must be remembered when discussing his results that the 
value taken for the boiling point of at least one of the metals 
used by him as high temperature baths is probably in error 
about 80 C. It is probable that the weight attaching to 
Benoit’s reputation in the foremost rank of modern 


metrology may have deterred others from repeating some of 
these experiments, and there are few branches nowadays 
where data are more meagre. , 

The table on page 323 would have been much more useful 
had complete formule been given for the temperature 
coefficients of the different materials. For instance, when 
one looks up the coefficient for mercury, what is required in 
nine cases out of ten is the value at ordinary temperature, 
which is not obtainable from the much less useful mean 
coefficient between 0? and 100? given on page 323, and 
only in a roundabout way from that on page 321, but can 
instantly be obtained from the formula 


Re = m, (1 + 0:000888 A + 070000010 a°). 


In the chapter dealing with galvanometers no data are 
given as to the sensitiveness of the different types. 
Potentiometers, on the contrary, are gone into in great 
detail, though the information is divided between the 
chapter on electrical equipment and that on the measurement 
of E.M.F. 

Throughout the book there seems a reluctance on the part 


of Dr. Fleming to express his own opinion on many of the 


practical points, where it would have been exceptionally 
valuable, but we note with pleasure that he has taken the 
trouble to convert all the various older data to standard ohms 
and C.G.S. units. | 

The indexes might easily have been better and more com- 
prehensive, and the references to original papers are, perhaps 
intentionally, to any short publication in the columns of the 
Electrician rather than to the original source. These are, 
however, minor defects in what is, on the whole, a good 
book, which should be very useful to those for whom it is 
intended. 

J. A. H. 


‘CORRESPONDENCE. 


Tramway Junction at Sheffield. 


Our attention has been called to an article in your 
“ Electric Traction Supplement" of December 13th, in 
which you describe a junction recently laid in Sheffield. 

Your writer is very much in error when he states that 
the * ordinary cast-steel points and crossings were a constant 
source of trouble." The quality of material was never in 
question, the entire trouble arising from the construction of 
the road, as proved by the recent extensive reconstruction 
of the track to suit the traffic requiremente. 

The old conditions threw considerably more work upon 
the points and crossings than would otherwise have been tlie 
case, yet after two years’ rough working there was still con- 
sideruble life in the castings. | 


Askham Bros. and Wilson, Limited, 
PHiLIP W. ASKHAM. 


Sheffield, December 18, 1901. 


Tramway Specification. 


I, for one, read with interest the remarks of * R. R. R.“ 
in your issue of the 18th inst., anent the specification just 
published for the Reading tramways. 

It almost seemed as though all the skill and professional 
ability in regard to electric tramweys and their equipment, 
was the copyright of the engineers to this scheme, but really 
their specifications and statements have been commented on 
go unfavourably, that I have come to the conclusion it is 
hopeless to expect consistency from them even in matters of 
“ comparatively elementary arithmetic." For instance, in 
a recent matter connected with the tramways, one of the 
engineers reported that the tender of an American firm, 
amounting to £6,300, was 30 per cent. higher than that of 
a British firm who only quoted £2,286. : 

S. S. S. 
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Decomposing Rubber from Germany. 


As we have lately been victimised by German material, we 
feel as if we should like to relate our experiences for the 
benefit of the electrical world. 

Some 18 months ago we purchased a quantity of “Para 
strip, for which we paid a good price. This strip has 
perished in the most extraordinary manner, as the enclosed 
sample wil show you. It is perfectly evident to us, and 
must be to anybody with a knowledge of rubber, that 
this so-called “Para strip" is mainly composed of oil 
substitutes.. | 

We naturally remonstrated with the sellers, who are a 
German firm with & large business connection in this 
country. In reply to our complaint we received a letter, of 
which we enclose a copy, suppressing the names of the 
principals. 

This throws such a flood of light on German methods of 


business and German material, that we think it might act as 


a danger signal to intending purchasers of German goods, 
including, perhaps, a large and wealthy Corporation. 


Victimised. 
Warrington, December 20th, 1901. 


The following is the translation of the reply :— 


Re claim for Para rubber supplied to —— 

Replying to your esteemed favours of the 7th, 8th, and 14th inst., 
we beg to ask you Kindly to excuse our not having replied to same 
before to-day; the delay has been occasioned by the absence 
of —— 

We now beg to inform you that we cannot admit your claim. 
We have supplied to you the rubber of exactly the same quality as 
the sample which we had sent you, i.e., a rubber strip vulcanised by 
the cold process. We could, of course, only presume that you were 
acquainted with the nature of an article produced in this manner; 
and had you possessed this knowledge, you would have known that 
this rubber is not of a very durable quality, but decomposes after 
some time, especially if it is not carefully protected against air and 
light. We presumed that you use these strips for the 
manufacture of rubber cables, in which the rubber, through 
the covering with cotton and compounding, is almost closed 
in air tight, thus used the rubber generally last for years, so that 
this quality has been used during the last 20 years in Germany on 
a very large scale, and is still being used in Germany as well as in 
England. Anybody, however, who buys this rubber, is aware of its 
rot being a very good article, and it is, as a rule, only bought 
because the competition on the electrical market compels cables to 
t. made at low prices. 

We very much regret that you have apparently bought the rubber 
without knowing its qualities, and must decline any responsibility 
therefor, the more so as we never assumed the guarantee that the 
1uzber would last 18 months. 

Before you bring an action against us, we should suggest your 
consulting an expert in this matter, for we are perfectly convinced 
that you would lose the action. 


LEGAL. 


METALLURGICAL ENGINEERING Company, LrMITED, AND ANOTHER, 
v. THE ENGLISH ELECTRO-METALLURGICAL COMPANY, LIMITED. 


THE hearing of the action brought by the Metallurgical Engineer- 
ing Company, Limited, and Another, v. the English Electro- 
Metallurgical Company, Limited, and Mr. John Oliver Surtees 
Elmore against the English Electro-Metallurgical Company, 
Limited, was continued before Mr. Justice Wright in the King's 
Bench Division of the High Court of Justice on the 19th inst. The 
action, which was partly beard on November 21st and 22nd, was 
reported in the ELECTRICAL REviEW for November 29th. , 

Mr. English Harrison, K.C., and Mr. Brooke Little were counsel 
for plaintiff company, and Mr. Macaskie, K.C., and Mr. Muir 
Mackenzie for the defendants 

On the case being called on last week a long consultation took 
place between counsel and the parties, after which 

Mr. EnGuisH Harrison said: I am glad to say the matter has 
been settled. The record will be withdrawn on terms endorsed on 
our briefs, and, therefore, we need not trouble your Lordship 


Calendar.—A very handsome pocket-book has been 
issued by the Simplex Steel Conduit Company, Limited, of Bir- 
mingham and London. It contains a calendar, an engagement 


diary, a large diary, a place for memoranda, and also for addresses, 


cash entries, &c. It is also furnished with many pockets, and with 
a table of sizes of conduits, &c., on the “Simplex system, and one 
likewise showing maximum number and site of conductors which 
can be threaded through the said conduits. 


BUSINESS NOTES. 


Bankruptcy Proceedings.— The public examination 
was held on Wednesday last week at the Lendon Bankruptcy Court 
before Mr. Registrar Gifford, of Thomas Crisp Collingwood, who 
was allowed to. pass upon accounts showing total liabilities £33,693 
and a deficiency of £848 15s. 7d. In the courae of his evidence the 
debtor stated that he had carried on several licensed houses, to 
losses in connection with which his failure was attributed. In or 
about 1891 he entered into partnership with a manufacturer of 
electric wire, trading at Clerkenwell Green, and put £2,000 capital 
into the business. A year later he withdrew, his partner agreeing 
to pay him £500, but only £200 had been paid. 


Messrs. Johnstone, Benjamin & Co., Limited, have written to us 
as follows :— 


Our attention has been called to a report in yours of November 29th last, in 
respect of the bankruptcy proceedings against Messrs. Lewis & Ernest 
Benjamin, from whom we, in December, 1900, acquired the business formerly 
known, and carried on by them, under the title of Johnstone, Benjamin & Co., 
and which bas since been carried on by us. The report of such proceedings 
should have stated that reference was made to Messrs. L. & E. Benjamin, and 
had no reference to the Limited Company now carrying on the busiaess. 


Liquidation. — The Coley Electric Works, Limited, 
of 4, King Street, Cheapside, E.C., is winding up, with Mr. S. W. 
Oakley as liquidator. 


Book Received.“ A Memorandum on the Mond Gas 
Scheme,” by F. N. Keen. London: Walter King.’ 1901. 1s. 


British Fire Prevention Committee's Tests, —We 
underatand that among other tests to be expected early next year* 
are tests by the Electric Timber Seasoning Company with treated 
wood, and by the British Uralite Company with fire-resistipg slabs. 


Catalogues, &e.—We have been favoured. as usual with 
one of those very serviceable blotting pads and diaries of the Elec- 
trical Power Storage Company. The E. P. S. pads have served us well 
for many years past, and we believe that in a large number of 
electrical engineers’ offices they are greatly appreciated. An 
accompanying sheet draws special attention to their latest types of 
cella, IP. type for power stations, and the W.S. type for small 
lighting plants. 

Messrs. W. F. Stanley & Co., Limited, of Great Turnstile, W.C., 
have sent us acopy of their net price list of surveying and drawing 
instruments. 

The Commercial Cable Company’s wall calendar for 1902 is avery 
pleasing production. The design is the work of a master hand, and 
the colouring is tastefully executed. 

We have received from Messrs. Penrose & Co. a most profusely 
illustrated catalogue of all things appertaining to photo-engraving, 
for which a stock is held by them. The list also includes electrical 
switches, lamps, motors, &c., for engravers’ use. It is beautifully 
printed on good stout paper, and will make a useful addition to any 
engraver's reference library. 

The Union Electric Company, Limited, of 151, Queen Victoria 
Street, send us a new list of their 8-pole dynamos and motors of 75 
to 405 Kw. A special feature of this catalogue is the fact that each 
machine isso designed that it can be supplied at from five to seven 
different speeds without change of price, and can be made with or 
without one bearing, two bearings, bed plate, half coupling, or 
pulley. The dimensions and prices of the machines are included. 

We have received a copy of the new catalogue (Section E) of 
the General Electric Company (1900), Limited. All the company's 
recent leaflets relating to arc lamps and accessories are here 
embodied together. 'The Angold open and enclosed arc lamps, and 
the accessories especially in connection with alternating current arc 
lamps, are described. We observe that the company is prepared to 
supply complete electrical theatre equipments. Electric fans and 
motor rheostats are also detailed. Among many other things of 
interest are the automatic lift controllers, which make it possible to 
completely dispense with anything in the nature of a hand rheostat. 
The rest of the catalogue is chiefly made up of Crocker-Wheeler 
plant, the agency for which the G.E. Company holds for customers 
who prefer the American type of machine. There is also other 
matter in connection with general engineering and complete plants. 
Section H, electrical heating catalogue, and Section P, dealing 
with G.E. Company continuous, and polyphase machines are shortly 
to be issued. 


Howard Asphalt Conduits and Troughing.—The 
asphalt conduit and troughing manufactured by the Howard Con- 
duit Company, Limited, of Trafford Park, Manchester, claims to 
obviate many of the disadvantages of the older systema. 

Asphalt is claimed to be particularly suitable for pipes or con- 
duit:; it is impervious to water aud air, resists fire and acids, is an 
electrical insulator, repels vermin, it is durable and easily repaired, 
and so ductile that it will yield to any ordinary pressure without 
cracking. It is unaffected by frost, and though softened by heat at 
about 125? F., docs not disintegrate even at 350° F., and upon 
returning to its normal temperature has lost none of its «qualities. 
The difficulties in manufacture have hitherto prevented the use of 
this material for pipes, as it does not become fluid with heat, but 
only acquires a pasty consistency, and will not readily flow into 
moulds. It also requires pressure to make it cool into a solid mass. 
The process of manufacture consists in placing the hot asphalt in a 
mould or sheet-iron pipe and revolving it rapidly. Under the 
influence of centrifugal force the asphalt spreads out into a cylinder 
of uniform thickness and is compressed into a solid mass. The 
heavier constituents are left on the outside of the pipe, forming a 
strong outer skin, and the Jiphter matter forms a smooth inner sur- 
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face. The pressure developed by centrifugal force is considerable, 
thus, a 3-in. pipe, revolving at 500 revolutions per minute, subjects 
every pound of asphalt to a pressure of 10°6 lbs., and the result is a 
solid pipe with a smooth inner surface. Pipes formed of asphalt 
only, if subjected to unequal pressures in various parts, might alter 
their shape. In order to prevent this a spiral of galvanised iron 
Wire, or a covering of sbeet-iron, is combined with the asphalt so 
as to maintain its shape. The coil of wire is embedded in the 
material and is consequently thoroughly protected against 
Oxidation. 

Asphalt pipes are claimed to be especially suitable for conduits 
for electric cables, as the material is an insulator, and so prevents 
an earth contact if the insulation of the cable fails. There will also 


SQUARE T'ROUGHING WITH 
* ASPHALT COVER. QC 


SEMI-CIRCULAR TROUGHING 
WITH ASPHALT COVER. 


CONDUIT. 


be no trouble from electrolysis, which eats away the lead covering 
of the cables. The inner surface is smooth, and allows cable to be 
drawn through with a minimum of friction, and the joints between 
successive lengths are of the same size as the pipes themselves, so 
that a number of conduits can be run in the same trench, occupying 
the smallest possible space. 

The labour in making joints is very slight. A cast-iron block of 
suitable shape is heated in a portable fire and applied between the 
two ends to be jointed. As soon as the asphalt is sufficiently 
warmed, the two ends are pressed together firmly and left to 


METHOD OF EaRTHING LEAD SHEATH. 


cool, and a thoroughly-welded joint is made of the same strength 
as any other part of the conduit or trough; an expanding mandrel 
is inserted (in the case of conduits) to prevent any projection on 
the inside. The entire process takes about two minutes, and no 
skilled labour is required. 

The troughing for use on the solid system is made on the same 
principle as the conduits, but without the spiral, and pressed into a 
rectangular shape. The cable is laid direct in the bottom of the 
trough without supporting clips, as these are rendered unnecessary 
by the insulating properties of the asphalt. This method of laying 
saves the large amount of bitumen compound necessary to fill in 
the insulating space in a cast-iron or earthenware trough, and also 
lessens the size of trough, and consequent excavation. A small 
quantity of melted bitumen is then poured into the trough only just 
sufficient to cover the cables. The remaining space is filled in with 

halt rock, which can be arched, as shown in the drawing, thus 
forming a solid cover, efficiently protecting the cable from external 
damage. By this method of laying, the cable is so thoroughly insu- 
lated from earth, that it is possible to use this protection as a safe- 

rd against breakdowns in case of a failure of the insulation 
of the cables. The arrangement for effecting this purpose is as 
follows (see diagram above) :— 

An iron joint box, p, lined with asphalt, is used for connecting 
two lengths of lead-covered cable, B, laid in the aspbalt trough, 
A; the lead of the cable is insulated from the joint box by the 
asphalt, and is connected to eartb, E, through a resistance, 
a, and a fuse, F. The lead of the cable is divided up into 
sections by the method of laying. The only path to earth is through 
the resistance, G, and fuse, F. In case of a failure of the cable 
causing a short circuit to the lead and so to earth, in the 
ordinary case the cable is burnt out, or the circuit breakers 
opened, causing considerable trouble, especially in tram circuits. 
In this system of laying, the fuse, F, in the section in which 
the fault occurs is blown and the lead covering is then insulated 
from earth by the asphalt troughing. The cable can still be utilised 


until a convenient time for repairing the fault, and the position of 
the fault is easily found by an inspection of the fuses in the various 
street boxes without the necessity of making tests or interrupting 
the supply. The resistance d, is intended to prevent the flow of 
any electrolytic currents in sufficient strength to injure the lead. 
The flexibility possessed by asphalt is an important point in the 
system, as any ordinary subsidence of the ground will not cause a 
fracture, but will leave the conduit or trough intact, where an 
earthenware or iron trough would be broken. 


The New Electrical Wiremen's Association,.—A 
meeting was held at Westminster on Tuesday evening for the 
purpose of opening a central branch. A number of qualified men 
were enrolled as members. A long discussion was carried on with 
reference to candidates who were nominated for election, and who 
were not considered sufficiently experienced to be admitted as 
thoroughly competent wiremen. The chief aim of the Society is to 
protect the practical man and the electrical industry generally from 
the encroachments of inferior and cheap labour. Meetings will be 
held at the Pineapple, Wilfred Street, Westminster, every Tuesday 
at 7.30 p. m., and at the Alma, Parson's Green Lane, Fulham, every 
Saturday, at 8 p.m., until further notice, Christmas week excepted. 


Trade Announcements,—Messrs. Gilchrist & Co., 
whose temporary offices are at 40, South King Street, Manchester, 
have been appointed sole agents for Lancashire and Cheshire for 
the Electric Lighting Boards (British Manufacturing Company, 
Limited). Messrs. Gilchrist are opening large showrooms at Great 
Northern Buildings, Deansgate, Manchester, where the different 
uses and designs of the E.L.B. system will be on exhibition. They 
will also hold large stocks of all the different electrical accessories. 

We are asked to state that Mr. Simpson, of Hampton, has trans- 
ferred his business to the Grant’s Drill and Trolley Company, 
Limited, Ince, near Wigan. Works have been started at Ince by 
the company, fitted with special machinery for the manufacture of 
overhead trolley fittings and electric rock drills. 


Tuckett v. The Isle of Thanet Electric Tramways 
and Lighting Company, Limited. — In the King's Bench 
Division of the High Court of Justice, last week, before Mr. Justice 
Jelf, this was an action by the plaintiff claiming £70 7s. as money 
due to him for work done at the request of the defendants, and as 
money due by virtue of the provisions of the Light Railways Aot, 
1896, and the Arbitration Act, 1889. Alternatively the plaintiff 
claimed damages for breach of contract. It appeared from the 
statement of claim that the defendant company were authorised to 
construct certain light railways in the Isle of Thanet, and for that 
purpose to take certain lands. The land authorised to be taken 
included that of a Mr. Beach, to whom notice to treat was given. 
Afterwards differences arose between the defendant company and 
Beach as to the amount of compensation to be paid to the latter for 
his interest in the land, and the parties failing to concur in the 
appointment of a single arbitrator, the defendant company applied 
to the Board of Trade to appoint one, and the Board of Trade 
nominated the plaintiff as arbitrator. The plaintiff undertook the 
reference, and viewed the land, and, by appointment with the 
parties, held a sitting at the Surveyors' Institution, at Westminster, 
on December 14th, 1899. In the oourse of the sitting the parties 
came to terms, and agreed between themselves the amount of com- 
pensation to be paid, and the defendant company, through their 
counsel, exonerated and dischargad the plaintiff from the duty of 
making an award in the premises, and exprersly undertook and 
promised that the plaintiff's proper charges for the reference should 
be paid by the defendant company. The solicitors for the plaintiff 
requested payment of £10 10s., as such charges, but the defendant 
had refused or neglected to pay. The plaintiff makea similar claim 
in respect of the land of I. A. & W. Tharp, in which case, however, he 
made an award, part of which was that the defendant company 
should pay the costs of the award, which were assessed at £59 17s. 
The award was not taken up by the defendant company, who 
entered into an agreement with Messrs. Tharp (who were also 
plaintiffs), whereby they agreed inter alia to purchase the lands in 
question at a stated price, and bear the arbitrator's costs, charges 
and expenses of thearbitration whether completed or not, aud, if 
necessary, to take up any award and pay all fees. 

The defence was that the defendant company never undertook to 
pay the plaintiff's charges except so far as they were reasonable, and 
that the charges made were excessive and exorbitant. 

Mr. Danckwerts, K. C., and Mr. Cagney (instructed by Messrs. 
Waterhouse & Company), appeared for the plaintiff, and Mr. Bower 
(instructed by Messrs. William Webb & Company), was counsel for 
the defendant. 

Mr. Justice Jelf was satisfied that in the case of Beach there was 
a direct undertaking on the part of the company that a proper fee 
should be paid to the plaintiff for his services. That was a contract 
for good consideration, and £10 10s. Od. did not seem to him to be 
at all an unreasonable amount. As to the second case, he was 
satisfied the company were bound to pay the plaintiff's fees when 
the amount was properly arrived at. He had to decide what was 
the reasonable sum which ought to be allowed to the plaintiff in 
place of the £59 17s. Od., and he assessed that amount at £45. 

Judgment was entered for the plaintiff accordingly for £10 10s.0d. 
in Beach’s case, and £45 in the case of Messrs. Tharp, making 


455 10s. Od. altogether. 


U.S, Carbon Tariffs,—The. U.S. Customs authorities 
have lately given a decision to the effect that round sticks of carbon, 
one-half to five-eighths of an iach in diameter, and from 12} to 20 in. 
in length, being ultimately intended for, and exclusively used in, 
electric lighting, are dutiable as carbons for electric lighting under 
paragraph 98 of the Tariff, at the rate of 90 cente. per hundred. 
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MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 


(Ix SPECIAL REFERENCE TO THE REQUIREMENTS OF Dynamo 


AND Motor MANUFACTURERS.) 


By FRED. BATHURST, A.M.LE.E. 


(Continued from page 891.) 


THE general arrangement of the stands in the Machinery 
Hall was such that it was very difficult to secure good 
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and the Landis machine (illustrated in figs, 12 and 13) is 
probably one of the best designed machines of the kind 
exhibited. The makers claim that the grinding machine is 
rapidly becoming recognised as an indispensable tool in all 
modern machine shop practice. 

Its introduction has permitted the use of hardened 
spindles in lathes, milling and drilling machines, as well as 
crank and crosshead pins in steam engines, the value of 
which engineers will fully recognise. The Landis universal 
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Fic. 11.— MEssns. ALFRED HERBERT'S STAND AT THE GLASGOW EXHIBITION, 1901. 


photographs of the individual stands, but inasmuch as the 
exhibit of Messrs. Alfred Herbert Company, Limited, was 
one of the largest shows made, we reproduce fig. 11 from 


grinding machine is suited for finishing all straight, taper, 
conical and plane face surfaces, for grinding out holes, 
&c., in hard or soft steel, and, in fact, any kind of material. 


American jtoe eR 


Fid. 12.— LANDIS GRINDING MACHINE FOR FINISHING SHAFT SPINDLES. 


the best photograph that could be taken under the difficult 
conditions obtaining. 
GRINDING MACHINES. 
Messrs. Burton, GRIFFITHS & Co., of Ludgate Square, 
Ludgate Hill, E.C., make a speciality of grinding machines, 


Special attachments are provided so that other operations, 
such as the grinding of reamers, cutters, and saws, either the 
teeth or sides of same, can be readily performed. Any parts 
revolving on dead centres can be ground straight or taper 
within the capacity of the particular machine in usé. It is 
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maintained that it costs less to finish and fit parts by the 


use of the grinding machine, than with a lathe, the latter 
tool being certainly handicapped in the case of particularly 
hard stock. 2 

By finishing baa 
spindle parts on a ; | 
grinding machine, 
perfectly cylindrical 
and straight shafts 
are gecured, which 
will take less power 
to operate them, 
and will therefore 
wearlonger. The 
most recently 
designed grinding 
machines are able 
to remove as much 
as q in. of material 
by grinding, in less 
time than a rough 
cut can be made on 
a lathe, and the 
finish made on a 
grinder is finer ; the 
common practice 
is now to rough out 
parts on a lathe, 
allowing *005 in. to 
01 in. (dependent 
upon the character of the work), and then to finish off on a 
grinding machine. l 

The large machine illustrated, a No. 9 size, can be adjusted 
to feed 1 of 1,000th in. on each reversal point, thus reducing 
the work } of 1,000th in., or the feed can be increased to 
reduce work z Both in. in diameter at each reversal. Such 
an automatic feed attachment of the emery wheel is useful 
for sizing work automatically, so that one operator can 
attend to a number of machines, all full of work at the same 
time. 

These grinding machines are made to swing work from 
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Fic. 13.—Srpg View oF Lanpis GRINDING MACHINE. 


The same firm (Burton, Griffiths & Co.) exhibited a 
Roberts disc grinder (see fig. 14), which is a very useful 
tool for engineers, tool makers, and electrical manufacturing 

firms who may re- 
quire to grind flat 
surfaces, for the 
finishing of rough 
castings, &c., which 
has heretofore been 
done by manual 
labour and a file. 
It is claimed that. 
these grinding 
machines can turn 
out articles at least, 
five times as fast, 
as when they are 
trimmed up by a 
file. The machine 
is furnished with 
two tables, one of 
which is set per- 
fectly square with 
the face of the grind- 
ing disc, the other 
being arranged to 
easily swivel for 
angular cuts up to 
45° each way. 

It is obvious 
that unskilled labour can thus grind surfaces exactly 
at any angle to each other that may be desired 
work which an experienced workman cannot always effect 
with a file. Instead of using solid emery or other cutting 
wheels, ordinary sheets of emery paper or cloth are used 
instead. A higher rate of cutting speed than is possible 
with a solid emery wheel can thus be safely obtained. These 
emery sheets can be readily removed or exchanged without 
disturbing the tables, and provision is made for holding the 
spindle stationary, whilst the operation is performed. 

A press (shown in the illustration at the side of. the 


Fic. 15.—Am Up-to-DaTE PLANING MACHINE. 


10 to 20 in. diameter, taking same between centres 20 in. to 
144 in. apart. The prices of such machines vary from 
£110 up to £500. 


machine) is supplied, so that by using a suitable adhesive 
compound it is a simple matter to fasten an emery cloth on 
to the side of the steel disc, and leave the cutting surface 
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Fia. 14.—EmMrEry PAPER Disc GRINDER FOR Rovas Cas TINds, &.. 


perfectly true and even. Compared with ordinary emery 
wheels, this machine is said to have twice the cutting 
capacity, and whilst being quite safe in operation, is 


economical in first cost. A 16-in. 
machine with press and stand, com- 
plete with the necessary countershaft 
and spanners, costs £50. 


PLANING MACHINES. 


Messrs. SHARP, STEWART & Co., 
Lrp., the well-known machine tool 
makers, of Glasgow, who have London 
offices at 28, Victoria Street, S.W., 
had an important and representative 
exhibit, and we illustrate their planing 
and slotting machines as being 
perhaps the most up-to-date machines 
of their particular types. 

The planing machine (as shown 
in fig. 15) will plane work 4 ft. 
wide x 6 ft. long, taking pieces 4 ft. 
high. This machine combines the 
advantages both of the screw and 
rack-driving types, the bedplate be- 
ing driven by means of a spiral pinion 
acting upon the machine cut rack, 
the worm running constantly in an 
oil well. 

The driving motion is of a very 
complete character, the belt guides 
being adjustable mechanically so as 
to run with the belt on any angle ; 
in reversing, one belt is quite clear 
of the fast pulley before the other 
belt moves on to it, so that the wear 
and tear of the belts is greatly 
reduced. 

The returning speed is more than 
three to four times that of cutting, 
according to the nature of the work 
to be done; even higher rates of 
return speed can be provided for 
special classes of work. The bed and 
table have flat bearing surfaces, with 
special adjusting strips by which 
any wear can be taken up, and are 
provided with automatic lubricating 
devices. 

The cross slide is in box section, 
specially designed to resist the pres- 
sure of the cutting. It can be 
raised or lowered by hand with 
double screws and suitable gearing. 
In the largest type of machine manu- 


factured by this firm, the cross slide i8 raised by power. 
The Robinson & Oldfield patent feed motion employed 


with this machine allows an automatic 

feed from i in. up to 14 in. wide, 

and whilst being very easily adjust- 

able, can be used horizontally to the 

right or to the left, and vertically 

or angularly either upor down. The 

feed is always put on at the end of 

the return stroke, so there is no strong 

pull over the work during feeding. 

These machines are said to have a 

greater productive capacity than any 
others in tbe trade. 

The self-acting slotting machines 

also exhibited by this firm, and 

| shown in our illustration (fig. 16), 

| are designed with exceptionally mas- 

| sive proportions, and are specially 

adapted for heavy work. They are 

arranged to have a variable and 

adjustable stroke with quick return 

1 motion, and the ram is counter- 

balanced. 

The main frame is designed as 

a box section, and gives a con- 

tinuous bearing to the front of the ram. Two tools can 

be used at once, either side by side, or one above the other. 

The circular work-table has both hand and self-acting motions 
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Fic. 16.—SHarp, STEWART & Co.'s SLOTTING MACHINE. 


by worm and worm-wheel. The wear of all working parts 
can be taken up as necessary. In the larger sizes the work- 
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table is provided with power motion, so that it can be then passes through into the top of the liner by the holes a. 
quickly adjusted. Canting tables for angular work can be At the end of the down stroke, while the crank is turning on 
fitted, for those shops likely to require them. the bottom centre, a free passage is opened by the valve 

The machine illustrated has a maximum stroke of 16 in. through the transfer ports E, enabling the steam to pass from 
The traverse of the top slide is 36 in., and that of the above to below the piston. It must be borne in mind that 
bottom slide 30 in. The diameter of the table is 3 ft. 6 in., the steam valve D (fig. 2), and the valve r, are in reality but 
and the distance of the tool-head from it is 3 ft., so that one valve, having three port edges, one for admission, one for 


work 30 in. high can be taken on the table. transfer, and one for exhaust, the valves being strung upon 
(To be continued.) one spindle, and having no motion relative to each other. 

During about one-half of the up-stroke, the piston is in 

-—-—————À equilibrium, steam passing from above to below through 


the transfer ports without change of temperature or pressure, 
as will be seen from the diagrams (fig. 3). At a given 
point in the up-stroke, the piston itself overtakes the valve, 
and cuts off the transfer ports. Thereafter the steam above 
Tne struggle for increased engine efficiency among steam engine the piston is compressed, that below the piston continues to 
manufacturers is becoming keener and keener as time goes on, expand. 

and other means of power production make their appearance 
and threaten to compete seriously with the steam engine. 
Mr. Peter Willans was the first engineer who worked out a 
satisfactory design of high-speed engine, and his untimely 
death at an early age was a loss to the engineering pro- 
fession which can never be fully recompensed. Mr. Willans 
fully realised the important part that initial condensation 
plays in the thermal efficiency of a steam engine, and his whole 


SOME TESTS OF THE REAVELL ENGINE. 


Fic. 1. 


efforts were directed towards the design of an engine in the From the diagrams it will be seen that the steam is com- 
cylinders of which temperature difference should be reduced pressed up to admission pressure, and a proportion of the 
to the smallest, possible range. work necessary to effect this, is supplied by the expanding 
Messrs. Reavell & Co., of Ipswich, have introduced a steam below the piston ; thus the important feature of high 
design of high-speed engine which possesses some interesting compression is partly effected by the expansion of steam on 
features. As will be seen, it works on what is a develop. the under side of the piston, and as a result fluctuation in 
ment of the Cornish cycle, by which two separate stages of angular velocity per revolution is of necessity less than that 
expansion are obtained, one on each side of the same piston of other constant thrust engines in which the work of com- 
in the same cylinder. Fig. 1 shows a Reavell engine of pression of exhaust steam on the return stroke is done 
160 1. M. p. direct connected to a dynamo, and fig. 2 shows entirely at the expense of the energy of the moving masses. 
a sectional elevation. From the latter it will be seen that It will be seen from the above that the Reavell engine 
steam from the boiler enters a chamber which surrounds the may be termed double acting, in that steam acts upon both 
cylinder, thus acting as a steam jacket. Steam is admitted sides of the piston. On the other hand, however, the thrust 
by a central valve which is actuated by a bellerank and link is constant, which has hitherto been considered an attribute 
worked from a point in the connecting rod, which gives a of the single-acting engine only, This constitutes the 
very rapid cut-off and maintains a nearly constant lead at all chief novelty of the Reavell engine. 
ratios of expansion. Another feature of the design is the steam space 
The action is as follows :- surrounding the cylinder, which is always at admission 
The steam enters through the stop valve and is admitted temperature. As the steam from the boiler circulates through 
to the jacket surrounding the cylinder and inner cover. It this chamber on its way to the cylinder, the temperature of 


Vol. 49. No. 1,257, Dzcmwszs 27,1901.) THE ELECTRICAL REVIEW. 


1085 


the latter is kept up, and initial condensation is thereby 
reduced. The advantages of this are manifest in the results 
of tests at tight loads to which we refer later. Another 
point to be noticed is that the high compression of the 
steam takes up the momentum of the reciprocating parts, 
thereby ensuring constant thrust at all loads without the use 
of air buffers. 

The governing is effected by rotating the steam valves 
by means of a governing bridge, B, and its forks. 


MEP 22:5 


Inpicaron Did RA VHS; FuE Load (GovERNOB CYLINDER OF 
SUTTON COLDFIELD SET). 


The steam ports are spiral, and therefore a very small 
rotation of the valve makes a large difference in the point 
of cut-off. | 

The workmanship is excellent throughout. As an instance 
of the class of fitting, we may mention that our representa- 
tive disconnected the governor—the engine being run slow— 
and by means of a Salter's spring balance determined the 
pull necessary to rotate the valve above referred to. He 
found this to be about 3 Ibs, for each valve. 

Through the courtesy of Mr. William Reavell we were 
enabled to witness the official tests of a combined Reavell 
engine and General Electric dynamo for the Sutton Coldfield 
Corporation's electric light works, which have been designed 
by Mr. Hawtayne. Mr. Reavell has also supplied us with 
copies of the results of the official tests of similar sets-for 
the Horsham electric light works and for the Dartford 
electric lighting works, these two works being also designed 
by Mr. Hawtayne. 

The results obtained are shown tn the tables. 

The tests were all carried out in the testing room 
at Messrs. Reavell & Co.'s works, which is very completely 
equipped for this purpose, thus enabling the engines and 
dynamos to be very accurately tested either condensing or 
non-condensing before being sent out. 

The engine shows a high degree of economy in steam 
consumption, even when running non-condensing. 


| SuTTON COLDFIELD SET. 
Size of engine, 21 in. diameter by 10 in. stroke; two cranks. Designed 
output, 300 amperes at 500 volts; dynamo direct-connected. Speed 


required, 350 r.p.m. 
: NON-CONDENSING. 


| | 


| Steam speed 


pressure, Favs : Steam per hour 
Remarks. Press Amps. Volts.) KW. LHP, Combined 
bs ber E n. dads | dd x TS (ag: kv. efficiency. 
ee es CBAR eee nU X NEN = 
Overload 151 | 338 362 499 180 289 15775 3175 83°7 
Full ond 150 346 30) 500 150 2458/1912 313 | 82% 
(load — 148 348 225 , 49) 1122 1976 190 | 3335. 7625 % 
j-load | 149 350 1150 499 778 1458, 1088 367 713 % 
| ! l 


HORSHAM SET. 


Size of engine, 17 in. diameter by 8 in. stroke; two cranks. Designed 
output, 160 amperes at 500 volts; dynamo direct-connected. Speed 


required, 400 r.p.m. 
Non-CONvDENSING. 


"E 


! 
Steam Speed Steam per hour. 


Remarks. ibe poe Sg Amps. Volts.’ KW. I. H. per per Selen: 
| Sq.in. min. | | nr UE 
| = UNE 
Overload | 149°6 398 215˙7 463 99°38 163 | 1933| 3154. 82% 
Full load 1510 401 175 465 | 81:7 |1374! 18°55] 31˙2 79°6 
f-load | 1510 | 400 121˙8 498-6! 61-7 108·8 186 | 334 | 7496 
i-load | 1500 | 400 | 800/5000 40 i 20˙36 403 | 075 
| i i 


—— —ẽͤ — — — 


DARTFORD SET. 


Size of engine, 17 in. diameter by 8 in. stroke; two cranks. Designed 


output, 200 amperes at 500 volts; dynamo direct-conncct:d. Speed 
required, 450 rpm. 
| CONDENSING. 
| | gpeed | | Steam perhour. Com- 
Remarks. Press. Vac. m Amps . KW. | 1. U. V. per per og 
! min. , EE kw, ciency. 
_ FF 
| | | | 
Overload .. 149 251 444 2.486506 125˙8 203-7 159 25°75 82:6 
Full load .. 150 |254 446 199 500°4,100°2)159°5 15:48; 24/7 , 84:0 
1-load . 149 253 448 149 '505°5) 75:3.125 1156 25 94 80°75 
4-load .. 151 453 100 500 881 15°65 | 2765 760 


pm vd | | 


| 


The steam consumption in the Horsham set and the 
Dartford set is, we believe, the lowest that has as yet been 


M. E. P. 300 


M. E. P. 22 379 
DIAGRAMS FROM CYLINDER NEXT FLY-WHREEL or SUTTON COLD» 
FIELD SET; FUEL Loan., 


obtained under similar conditions by any high speed engine 
non-condensing and condensing respectively. 


Cnoss-SECTION OF REAVELL ENGINE. 
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ELECTRIC LIGHT AND POWER NOTES. 


Barnes.—The D.C. has issued a writ against the County 
of London and Brush Provincial Electric Lighting Company, 


Limited, for supplying electrical energy within the Council's dis- 
trict. 


Blackpool.—Something in the nature of a difference 
having occurred between the chairman of the Electric Lighting 
Committee (Alderman Grime) and the chairman of the Electric 
Tramways Committee, the former has resigned his position. The 
Blackpool Times calls the affair an electrical rampus,” and all who 


take an interest in the matter will find some comments there anent. 


in the December 18th issue of that newspaper. Mr. Grime was 
begged to recall his resignation, but has emphatical declined. 
There seems to have been some clashing or friction in regard to the 
administration of the two departments, and “rival reports” by the 
tramways manager, Mr. Lancaster, and Mr. Quin, the electrical 
engineer, were drawn up. 


Coln Valley.—A combination of local authorities is 
being formed for the supply of electricity in the Coln Valley. 


Dartford.—The electricity works of the U.D.C. was 
opened on Wednesday last week, and followed by an exhibition of 
electrical apparatus. The plaut consists of two Lancashire boilers 
and economiser, supplied by Messrs. James Carter & Son; steam 
dynamos of 100 kw. output each, made by the General Electric 
Company (1900), Limited, and Messrs. Reavell & Co., Limited, and 
balancer booster by the G.E. Co.; condensing plant, supplied by 
Mr. G. 8. de Ritter; storage battery of 83 amperes x 3 hours’ 
capacity, by Messrs. Ashmore, Benson, Pease & Co., Limited; and 
switchboard by Messrs. Veritys, Limited. The mains and arc lamps 
were supplied by the Western Electric Company. Mr. Hawtayne 
is the consulting engineer. 


Edmonton.—The D.C. has decided to oppose to the 
utmost the Bill of the North Metropolitan Electric Power Supply 


Company (which seeks powers to generate and supply electricity in 
the Council’s district). 


Falkirk.—The T.C. has approved of the appointment of 
Messrs. Burstall & Monkhouse, London, as consulting engineers for 
the scheme proposed under the provisional order. The Council has 
also resolved to borrow to the extent of £25,000 for the purpose. 


Guildford.—In reply to the Corporation, the Electricity 
Supply Company have stated that they consider it premature to 
furnish information respecting their undertaking before the directors 
have been satisfied that the Corporation are bond fide purchasers, 
with expert advice behind their application. A reply has been 
gent to the company, stating that the Council cannot bind itself to 
purchase the undertaking without further investigation. 


Hendon.—The adjourned inquiry into the loan of 
£306,400 for electric lighting purposes was resumed before Colonel 
A. J. Hepper, D.S.O., R.E., on Thursday, December 12th. The 
opposition of the Mill Hill Grammar School was withdrawn, an 
undertaking having been given by the D.C. to apply at once for a 
supplementary loan of £5,910, with the object of extending the 
scheme to Mill Hill. A large number of witnesses were called in 
opposition to the scheme. l 


Kingston-on-Thames.—It is announced that the price 
for electrical energy will be at the rate of 7d. per unit for the first 
hour and 3d. for subsequent hours after June 24th, 1902. 


London.—HaxxEnsMITH.— The Borough Council has 
decided to lay new electricity mains for the northern part of the 
borough at an estimated cost of £9,540 odd. The work will include 
the laying of a low pressure distributing cable wherever ground is 
opened, and four 2-in. cast-iron pipes, two of which will be imme- 
diately occupied by two trunk high pressure feeders, and the other 
two will be spare ones. A long discussion arose as to the rate 
charged for the supply of electricity, particularly in the daytime. 
The electrical engineer had reported upon the subject to the Elec- 
tricity Committee, who came to the conclusion that electricity 
might be sold during the daytime to large consumers for power 
purposes at 1}d. per unit, and still show a substantial profit. In 
order to check the consumption after 6.30 it would be necessary to 
fix a time-switch, for which a rental would have to be charged. 
The Council agreed with this view. 


Maidstone.—The new electricity works was opened on 
Thursday last. The installation, which has cost about £40,000, has 
been carried out by the Corporation. 


Riga.—The city authorities intend to lay down a large 
electricity works for the supply of this important port, which has a 
population of 300,000. The original installation will be of 1,000 to 
1,200 H.P., but provision will be made for extensions up to 5,000 n.r. 
The whole project has been placed in the hands of Mr. Oscar von 
Miller, of München, who has carried ont many similar undertakings 
on the Continent. 


Stirling.—Since the electricity works was opened, nume- 
rous complaints have been made by house proprietors in the neigh- 
bourhood in regard to the vibration caused by the working of the 
engines, and the T.C., in order to remove the cause of complaint as 
much as possible, has just erected an exhaust silencer. Messrs. 
Babcock & Wilcox are doing the work, and installing a feed water 
heater also. 


Sutton Coldfield.— The new electricity works was 
formally opened on 14th inst., and an electrical exhibition was 
afterwards held in the Town Hall. There are two Babcock and 
Wilcox boilers, fitted with superheaters and Green economiser; 
three dynamos of the General Electric Company’s make, two of 
which are rated at 150 xw. and one at 50 xw., driven by high- 
speed engines manufactured by Messrs. Reavell & Co., Limited, of 
Ipswich. A balancer-booster set has been supplied by the G. E. Co., 
and a storage battery of 100 amperes X three hours'capacity by 
the E.P.S. Co, Ltd. The switchboard was made by Messrs. Mechan 
and Sons. The feeders are of the armoured concentric type, laid 
direct, and the distributors are separate cables laid on the solid 
system; all the cables were manufactured by Callender's Cable 
and Construction Company, Limited. Messrs. Johnson & Phillips’s 
arc lamps and posts are used for public lighting, as well as incan- 


descent lamps. Mr. Hawtayoe is the consulting engineer to the 
Council. 


Weybridge.—The plans of the Urban Electricity Supply 
Company as to cables have been approved by the U.D.C. The 
Council is asking the company to quote for lighting the street 


lamps after the expiration of the existing gas contract next 
September. 


ELECTRIC TRACTION NOTES. 


Barnsley.—To make provision of plant for the Barnsley 
and District Light Railways, the Council has decided that one of 
the 75-kw. generators be sold, and a 130-Kw. generator substituted 
therefor, and, further, that the requisite traction switchboards be 
installed in accordance with the agreement with the company, at a 
total estimated cost of £2,000. 


Bath.—The promoters of the electric tram scheme have 
written to the Electric Tramways Committee of the Council, asking 


for consent to various alterations in the scheme by abandoning 
certain routes and substituting others. 


Batley.—Negotiations are proceeding between the British 
Electric Traction Company and the Batley Corporation by which an 
amicable arrangement is hoped for in regard to the working of the 
Dewsbury, Batley and Birstall tramway, the Corporation laying the 
line within its area, and leasing to the company and supplying the 
electric current. The completion of negotiations, of course, depends 
on the acceptance of terms as to rent. 


Exeter.—The post-card poll of Exeter burgesses on the 
electric tram question shows that out of 9,074 voters, 6,584 showed 
enough interest to reply. Of these 5,187 favoured the introduction 


of trams, 1,384 opposing ; and 4,950 favoured tramways through the 
main business thoroughfares, 1,621 opposing. 


Hebden Bridge.—4A dispute between the Halifax Cor- 
poration and the Hebden Bridge District Council as to which side 
of the road standard poles shall be placed on, has reached a dead- 
lock which seems to prevent the extension of the Halifax tramway 
to Hebden Bridge for another 12 months. 


Hounslow.—The owners and occupiers affected by the 
proposed extension of the L.U.T. from Southall to Heston oppose 
the proposal on account of the narrowness of the road ways. 


Middlesex.—The Hendon U.D.C. has passed a resolution 
protesting against the arrangement made by the Middlesex C.C. 
with the London United Tramways Company in regard to the 
division of the County for the purpose of tramways. 


Paignton.—At the last meeting of the D.C., Mr. Dart 
wished to move that it is not desirable, in the interests of Paign- 
ton aud district, that the surface contact system of tramways 
Should be adopted," and after the passage of words between that 


gentleman and the chairman, it was decided to discuss the matter 
in committee. 


Steam v. Electric Traction.— Engineering -says :— 
" Some information has reached us from New York which is not 
altogether without importance. We refer to an announcement by 
the Pennsylvania Railroad Company of its intention to discontinue 
electric trolley traction between Mount Holly and Burlington, New 
Jersey, and to substitute steam for it. The trolley service was 
brought into operation in June, 1895, but the power house was 
recently burnt down, and the company has decided not to rebuild 
it. This is regarded as an indication that the management has come 
to the conclusion that electricity, as a motive power, is less satis- 
factory than steam. We regard this as an important announcement, 
because the Pennsylvania Hailroad Company, which was incorpo- 
rated so long since as 1846, is one of the largest, oldest, most 
prudent, and at the same time most progressive railway undertakings 
of the United States, as it is also one of the most prosperous. Not 
only, too, has the Pennsylvania Railroad Company discontinued the 
use of the electric trolley system upon one of ite sections, but it 
has also ordered 400 additional steam locomotives for delivery upon 
its system in 1902, although 300 similar locomotives were built in 


ite own shops, or by other firms and companies in the 12 months 
now drawing to a close.” 


ii- 
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TELEGRAPH AND TELEPHONE NOTES. 


The Telephone Service.—It is stated that at the 


request of the London Reform Union Mr. Thomas Lough, M.P., has . 


consented, when Parliament meets, to move the following amend- 
ment to the Address with reference to the telephone agreement :— 

But we humbly express our regret to your Majesty that having regard to the 
promises made to this House during the recent Parliament by your Majesty's 
Government and to the reportof the Committee that inquired into the ques- 
tion, your Majesty’s Government should have entered into an agreement with 
the National Telephone Company with regard to the telephonic service in the 
metropo is without giving either to Parliament or to the local authorities of 
London an opportunity of considering the terms of the said agreement. 


Underground Telegraphs.—The Liverpool Chamber of 
Commerce has written to the Postmaster-General strongly urging 
him to take steps immediately to place wires underground, in 
sufficient number for emergency purposes, between London, Liver- 
pool, and other important commercial centres of the kingdom. The 
London Chamber of Commerce has also memorialised the Post Office 
on the subject. 


Telegraph Rate Reductions.—The Eastern Telegraph 
Company, Limited, announce the following reduced rates per word 
which will be charged for telegrams vid Eastern" on and after 
January lst :—Australasia, 38. per word; South Africa, from 3s. 
ranging to 38. 6d. ; East Coast of Africa and islands, various rates 
ranging from 33. to 3s. 8d. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.— January 24th. Additional generating 
plant for the Council’s electricity works. See Official Notices 
December 20th. 


Barnstaple.—January 16th. Boilers, engines, dynamos, 
mains, &c., for the Town Council. See “ Official Notices " Decem- 
ber 13th. 


Barrow-in-Furness,— Wiring the new Town Hall for 
the Corporation. C. F. Preston, town clerk. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. "Tenders are to be 
sent by registered letter to La Collége, Echevinal, Ghent, while 
full particulars can be obtained from Le Bureau des Travaux. 


Bournemouth.—January 6th. — Feeder cables, pilot and 
arc lighting cables, and conduits, for the Corporation tramways. 
Bee “ Official Notices" December 20th. 


Chili.—The Chilian Government proposes to establish a 
cable connecting Punta Arenas and Puerto Mount. Estimates will 
be received at the Chilian Legation, London, where particulars of 
the undertaking can be obtained. 


Egypt.—January 18th. Electric lighting of Suez and 
Damanhour. Particulars from the Minister of Public Works, Cairo. 


Grimsby.—January 20th. Steam dynamos, switchboard 
extensions, battery, condenser, piping, water-tube boiler for elec- 
tricity works. See Official Notices” to-day. 


Hornsey.—January 15th. Pipework and mechanical 
coal-handling plant for electricity works for the U.D.C. See 
„Official Notices December 6th. 


Kirkealdy.—January 8th. Piping, pumps, feed heater, 
&c., for electricity works. See “ Official Notices“ December 18th. 


Manchester.—January 21st. "Three-phase switchboards, 
exciter and auxiliary ditto, three-phase boards for sub-stations, low 
tension boards at sub-stations at the Stuart Street generating 
station. See “Offcial Notices" December 20th. 


Middleshbrough.—January 21st. 300-kw. engine and 
dynano, switchboard panels, ejector condenser, feed pump and 
economiser for the electricity works. See Official Notices" 
December 20th. 


Nantwieh.—January 6th. Water-tube and Lancashire 
boilers, steam dynamos, pumps and piping, switchboard, mains, 
posts, battery, meters, crane and dust destructur for the U.D.C. 
See “ Official Notices " November 22nd. 


Reading.—December 28th. Water- tube boilers, econo- 
miser, pumps, engines, condensing plant, generators, switchboard, 
crane, motors land car equipments, car bodies, trolleys, &c., for the 
Corporation. Borough engineer's office, Town Hall. Specifications 
&c. 10 guineas. 


Rouniapia.—December 30th. Tenders to the 
Roumanian Post and Telegraph authorities in Bucharest, for the 
supply of 5 tons of bronze wire 14 mm. diameter. "Tenders are to be 
seat to La Direction des Postes et des Telegraphes, Bucharest, 
waence particulars may be obtained 


Stepney. — January 9th. Hire purchase or assisted 
wiring proposals are wanted by the Borough Council See Official 
Notices " to-day. 

Warrington.—December 31st. Electric light mains 
and fittings at the tramways car depót for the Tramways Committee. 
See Official Notices“ December 13th. 


Warrington.— January 4th. Tramway shop equipment 
and switchboard extensions for the Corporation. See Official 
Notices December 20th. " 


West Bromwich.—January 17th. Rails, points, cross- 
ings, drain rails, road work, bonding, trolley poles, overhead line 
work, section boxes, cables, &c, for electric tramways for the 
Council See Official Notices" December 20th. 


West Ham.—January 14th. Surface condensing plant 
and travelling crane for the electricity works. See “ Official 
Notices " December 13th. 


CLOSED. 


Cardiff, —The Corporation has accepted the tender of the 
British Insulated Wire Company for cables, at £12,656 4s. 2d. 


Hoylake and West Rirby.—The D.C. has approved of 
a draft contract for the supply of a new motor-alternator by the 
International Electrical Engineering Company. | 


London.—We are informed that the contracts for electric 
supplies, 1902—3, of the New Zealand Royal Mail steamers and two 
other important Royal Mail steamship companies have been placed 
with Messrs. H. Binko & Co. 


— 


FORTHCOMING EVENTS. 


Saturday, December 28th.—At 3 p.m. Royal Institution. Lecture 
I., on“ Waves and Ripples in Water, Air and Ather,“ 
by Prof. J. A. Fleming, F. R. S. 


-e 


NOTES. 


The Compliments of the Season.—A Happy and 
Prosperous New Year to all readers and friends of the ELECTRICAL 
REVIEW ! 


London County Council.—The Council decided at the 
meeting on 17th inst. to lend £6,310 to the St. Pancras Borough 
Council for electric lighting purposes. 

The Highways Committee reminded the meeting that under an 
agreement between the Council and Prof. Kennedy, the latter was 
acting as engineer-in-charge of the work of reconstructing for elec- 
tric traction the tramways between Westminster and Blackfriars 
and Tooting and Waterloo Road and St. George's Circus. On the other 
hand, the Council's electrical engineer, Mr. Rider, was preparing the 
plans, drawings and specifications for, among other matters, the 
mains and feeders which would be required in connection with the 
conversion of other parts of the tramways, and it had been 
suggested to the Committee that it would be a convenient 
arrangement if he were to do the same as regarded the 
mains and feeders needed for the tramways which were to be 
transformed under the supervision of the consulting engineer. The 
Committee had ascertained that Prof. Kennedy was prepared to 
acquiesce in the proposed arrangement, an amount equivalent to the 
commission which he was entitled to receive upon that work 
being paid to him in respect of electric cars in addition to the 
number specified in the agreement. In the opinion of the Com- 
mittee, the proposal would be an equitable arrangement, especially 
as the consulting engineer did not propose to make any charge in 
respect of his work in connection with the scheme, which bas now 
been abandoned, for the erection of a generating station at the 
Camberwell tramway depót. On the recommendation of the Com- 
mittee, the Council sanctioned the suggested modification of the 
agreement. 

Lighting of a Hume.—It was announced by the Inebriates’ Act 
Committee that consideration had been given to the question of 
lighting the new buildings at Farmfield, and they had come to the 
conclusion that electricity would not only be the most economical, 
but also the most suitable in view of the class of women detained in 
the premises. The engineer's estimate of the work amounted to 
£1,750, and included the supply of a supplemental engine, dynamos, 
cells and switchboard, outside mains, wiring and fittings. It was 
decided to sanction the carrying out of the work. 


Elevator for Clacton.—The Clacton Urban Council has 
agreed to the application of the Reno Elevated Construction 
Syndicate for a concession to construct an electric stairway up the 
face of the cliff. 
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Dinners and Diners.— On Saturday evening last the 
staff of Messra. Johnson & Phillips were invited to dinner at the 
Trocadero by Mr. W. Claude Johnson, on the occasion of the twenty- 
fifth anniversary of the foundation of the firm. We regret that 
having to go to press three days earlier than usual we can devote 
but little space to this most interesting celebration. There were 
places at the tables for 174 guests, Mr. Johuson occupying the chair, 
and Messrs. Macgregor, Pearson, Vecqueray, Paterson, Hughes, and 
Esson presiding at the six side tables. The toast list was com- 
mendably brief, and in proposing “ Prosperity to the Firm” Mr. 
W. B. Esson was alternately grave and gay. He told us he meant 
to be funny, but at the conclusion of hia speech he expressed doubts 
as to whether his jocularity had been appreciated at its true worth. 
Somebody called it the very quintessons of Scotch humour. The 
Health of the Staff” was proposed in felicitous terms by the 
chairman, that of the “Chairman” by Mr. J. Macgregor, the ubi- 
quitous manager, who was so much in evidence that the meet- 
ing might have fairly been termed “The Macgregors’ Gathering.“ 
The remaining toast was that of the Visitors and Press.“ 


After dinner Dr. Byrd-Page, the well-known prestidigitateur, per-. 


formed some very remarkable conjuring tricke, and Mr. Johnson 
and several members of the staff entertained the company with songs. 
A prettily got up “ souvenir” of the dinner was a four-page illus- 
trated programme, which threw some light on the progress of the 
firm. In 1876 a 4-H.P. engine and boiler supplied the power for 
the old works; to-day the power developed exceeds 2,500 H. p. To 
us the most significant feature of the celebration was the mutval 
good-fellowship, esteem, and regard which evidently exists between 
Mr. Johnson and his staff. He credits his co-workers with having 

raised him to the position he now occupies; the staff find Mr. 
Johnson invariably ready and willing to help them out of any diffi- 
culty which may arise in any one of the numerous departments of 
the works. The reason of the firm's prosperity is thereforc not far 
to seek, for with such kindly feeling between principal and staff and 
up-to-date methods of manufacture—Mr. Esson has no fear of 


foreign competition —it would be strange if success were not theirs., 


Mr. Johnson may be heartily congratulated on having such a little 
army of skilled and energetic men under his authority, and the staff 
may consider themselves equally fortunate in being controlled by 
80 able a guide, philosopher and friend as the well-known head of 
the firm of Messrs. Johnson & Phillips. 


Municipal Finance at Goole. — Colonel Hepper, 
D.S.O., C. E., and Mr. Burd, inspectors of the Local Government 
Board, held an inquiry at Goole recently into an application of the 
Urban Council to borrow close upon £19,000 for gas and waterworks 
purposes. . 

Replying to Mr. Burd, Mr. England said that the grossa profits 
from the concern during the past year amounted to £9,013. 

Mr. Burd: What has become of the money ? 

Mr. England: It has been expended by the Council for the 
payment of some of these things. Others have been paid out of 
revenue, though they were capital expenditure, and we decided to 
apply for the loan when all the work was completed. 

Replying to further questions, Mr. England admitted that the 
revenue account had been overdrawn at the bank £11,478, and the 
purpose of the proposed loan was to repay that. 

“We were doing the work piecemeal, and I advised the Council 
it would be better to apply when the work was completed. We 
borrowed the money from the treasurer, and I made a similar state- 
ment to the auditor as to applying when the work was completed, 
and we then allowed it to go on until at last he stopped it, and the 
Local Government Board surcharged us, but ultimately, on appeal, 
they remitted the surcharge. We have spent £10,000 to £12,000 
from a loan of £15,000 which we have obtained for another matter. 
We had an Act in 1899 for the Pollington supply, and we have not 
yet completed the carrying out of these works, and we have 
temporarily applied that to the reduction of the treasurer's 
balance.” 

Mr. Burd: And do you consider that proper finance ? 


Mr. England: I don’t now, sir; but we want to get out of our 


difficulties as soon as we can. 
Comment is needless. 


Atlantic Wireless Telegraphy.—The following letter 
on the recent alleged achievement of Mr. Marconi appeared in the 
Times on 20th inst. from the pen of Dr. Oliver Lodge, at the Uni- 
versity of Birmingham :—“ It is rash to express an opinion either 
way as to the probability of the correctness of Mr. Marconi's evidently 
genuine impression that he has obtained evidence on the other side 
of the Atlantic of electrical disturbances purposely made on this 
side, but I sincerely trust that he is not deceived. He has pro- 
bably been using as detector the very simple device depicted in my 
little book on the subject published by the Electrician, page 27 ; and 
Iknow how sensitive this plan is, for with it messages could be 
easily heard across the Bristol Channel at Weston-super-Mare with 
a pole only 12 ft. high; hence I am not indisposed to credit the 
assertion tbat with great power on one side a faint trace could be 
perceived on the other eide even of the Atlantic. The danger of 
referring even hypothetically to such subjecte lies in the fact that 
peedless financial disturbances are sometimes brought about; but, 
as I have expressed myself critically on some of the early achieve- 
ments of Mr. Marconi, which from the first were erroneously 
heralded before the British public as scientific novelties, I should 
notlike to be bebindband in welcoming, even prematurely, the 
possibility of so immense and barely expected an increase of range 
as now appears to be foreshadowed. Proof, of course, is still absent, 
but by making the announcement in an incautious and enthusiastic 
manner Mr. Marconi bas awakened sympathy and a hope that his 
energy and enterprise may not turn out to have been deceived by 


the unwonted electrical dryness of the atmosphere on that wintry 


shore.“ 


In response to Prof. Lodge's letter, Major Flood Page says: — 
Prof. Oliver Lodge is altogether wrong in his suggestion that 
Marconi was using as detector the very simple device depicted in 
my little book on the subject.’ If this ‘simple device,’ described 
in a ‘little book,’ had been the means by which Marconi had 
received communication from a distance of 2,170 statute miles, it 
would not have made the fact of the communication less wonderful, 
but Mr. Marconi was using something that Principal Lodge has 
never yet seen. Every advance in scientific industry is always met 
with doubt, and cavillers are numerous. It is so in this case. It 
was the same when Marconi communicated at a distance of 14 miles, 
of 50, and still more of 200 miles, and so it will be until such com- 
munication across the Atlantic and further has become a matter of 
daily use, of hourly experience.” 

A Laffan dispatch from New York, says, the Electrical Review, 
prints a telegram from Signor Marconi in which he fully confirms 
the success of his experiments, and adds that he intends to read a 
paper on the subject before a scientific society as soon as possible." 

The Times St. Johns correspondent on 22nd inst, telegraphed 
that “the Canadian Government has offered Mr. Marconi every 
facility to operate on Canadian territory, and has invited him to 
Ottawa. He has accepted, and goes there on Tuesday.“ 


Institution of Electrical Engineers (Dublin Section), 
—The Dublin Section met in the College of Science on the 19th inst , 
Colonel Beresford, C.R E., Ireland, presiding in the first instance. 
The chairman regretted that the exigencies of the Service prevented 
him from accepting the presidency of the Section. In acknowledg- 
ing a vote of thanks for his service, he said he had long advocated 
that each regiment should have its own field equipment. He 
believed that the great loss at Spion Kop was due largely to the 
want of telegraphists on the field. Subsequently, Prof. Barrett 
took the chair, and delivered a very interesting lecture on the pro- 
gress that the Institution had made since it was founded in 1871 in 
membership, which was now close on 4,000, and in finances the 
vested money being nearly £20,000, and the annual income over 
£6,000. In the concluding portion of his address he deplored the 
want of technical education in Ireland, instancing the fact that 
there was not a single endowed Chair of Electrical Engineering or 
Mechanical Engineering in the country. 


Departure of Electrical Volunteers.—On Friday last 
the fourth company of Electrical Engineer Volunteers, 50 strong, 
left for South Africa. They had a very enthusiastic send off at 
Waterloo Station. The company goes out under Captain Brady, 
Royal Engineers, Adjutant of the Volunteer Corps. The Standard 
says that as they marched into the station from the muster point at 
the Electrical Engineers’ Drill Hall in Regency Street, West- 
minster, the men showed good equipment and smartness. They 
were dressed in the usual South African costume, covered by the 
warm greatcoats needful on such a morning, carried rifles, and wore 
bandolicrs, belts, haversacks, and water bottles, the rest of their 
equipment going in kit bags. The strength of the corps in South 
Africa will thus be brought up to nearly 200, and another company 
is being got ready for departure in January, under Lieutenant 
Stubbs, whilst quite 300 names of men ready to join further service 
companies have been received at headquarters. Lieutenant Stubbs 
was at Waterloo to see the company go off, several other officers of 


the corps also being present, including Captain Phillips and Captain 
Leaf. 


Horses Electroeufed.— Our. Wolverhampton corre- 
spondent says that, during the storm in Dudley, telegraph 
and telephone wires were brought to the ground, and through 
the inadequacy of the system of guard wires, brought with them the 
current running along the tramway wires. A pair of black horses 
came into contact with these broken wires at Nether- 
ton, and were instantly killed. Wm. Edwards, the driver of the 
hearse, also received an electric shock, but was not seriously injured. 
A similar accident occurred at Woodside, where a horse belonging to 
Messrs. Preece, grocers, was electrocuted. 


High-speed Engines—Mr. J. H. Dales paper on 
“ High-speed Engines” in Feildems Magazine is rather a piece of 
special pleading for the high-speed type of the high-rotation 
variety, but the author clearly recognises the weakness of the high- 
speed engine in its low piston speed. High-speed engines are 
credited with occupying little room: actually they are big for their 
power, but having such very short strokes, they are kept into 
moderate bulk. We do not think much of his argument about 
locomotives only running about two hours at one time, as this has 
not much bearing ou the working parts, but rather on the steam 
running department, and locomotives, if wanted to run for a week, 
would have been made to do so by self-adjustment. Doubtless 
short-stroke engines at high rotative speeds bave shown that 
saturated steam can be better worked on them than in engines of 
long and slowstroke. But has this ever been shown to be the case 
with superheated steam? The high-speed engine has been a success 
quite apart from thermodynamic causes; it has been so convenient 
for driving dynamos, but all that is claimed for it cannot be 
conceded. True, the older type of engine cost mpre and 
demanded larger buildings, but it is doubtful if the old engines 
were more liable to breakdowns or required morc attention. 
It may be admitted that forces generated at high speeds 
are altogether beyond those gencrated at low speeds, and 
that much knowledge has been accumulated by testiog 
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to destruction. But these tests to destruction of high-speed engines 
have been the means of teaching in the school of experience. 
It has been said that Experience keeps a dear school, 
and fools will learn in no other.” This is peculiarly 


applicable to the high-speed engine history. Long before 


any high-speed engine now existing was ever thought of, 
the laws of centrifugal force were thoroughly understood, so also 
were the laws of inertia and acceleration, and Wohler's laws of stress 
with special reference to stress reversal were but the statement in 
words of what Fairbairn showed experimentally in Manchester in 
connection, we believe, with Eaton Hodgkinson. Yet how many 
high-speed engine designers have given a thought to these matters 
in their engines until compelled to do so by the testing to destruc- 
tion to which they unintentionally condemned their creations? 
Why did the most enlightened investigators begin with light 
shafts, as our author states they did? The light shafts of 


. many of the. early engines that failed so lamentably could have 


been calculated without the difficulty named. If a designer simply 
takes an old-fashioned rule for shafts and applies it to a high-speed 
single-acting engine, and does not double the strength for the 
single-acting design, and pretty nearly double this again for other 
reasons, such as air buffers, &c., he ought not to feel hurt if his 
shafts continue to go, even when he has added a timid 4 in. in 
place of an extra 1 in. to his diameter. It cannot be called 
designing an engine when alterations of such importance are only 
made under the compulsion of breakdown. Will the author sub- 
stantiate his statement that oil at 1s. per gallon answers perfectly 
well for high-speed engines? This is not so by any means. There 
are scores of users of high-speed engines to-day who would be glad 
to be set free of what they regard as the tyranny of the crank 
chamber oil man, to whom they are paying nearer 4s. than 18. If a 
long stroke engine runs away it will smash. Quite so, but why 
should it run away? Has Mr. Dale never heard of knock-off 
motions? The remainder of Mr. Dale’s article is less debateable. 
The high-speed engine is demanded to fill certain duties, and has 
grown to a very excellent machine, but it has not all the virtues its 
friends iclaim for it, nor has its evolution been altogether a 
credit to engineering mathematics. Indeed, the majority of high- 
speed engines scem to have been left to grow, and only those have 
survived that have had very substantial backing. 


To Electrical Manufacturers.—Mr. W. Wyld, the 
borough electrical engineer of Doncaster, informs us that it has 
been decided to hold an electrical exhibition in Doncaster sometime 
in January next. Manufacturers of plant who care to send down 
exhibits should communicate with Mr. Wyld as soon as possible. 
Every facility will be given them, no charges whatever being made, 
and it is possible, too, that current will be supplied free of charge to 
drive small motors, fans, heaters, radiators, &c., this of course 
depending upon the nature and the amount of the demand. 


Chamberlain & Hookham, Limited, v. Bradford 
Corporation.—On Friday last judgment was given in this case in 
the Court of Appeal by Lords Justices Vaughan-Williams, Romer 
and Cozens-Hardy. The heariog of the appeal has already been 
reported at length in our columns. The appeal was dismissed with 
costs. 


Liverpool Engineering Society.—Before this society 
on 18th inst. a paper on High Speed Steam Engines,” was read 
by Mr. Davidson. | 


Croydon Tramways.—The Tramways Committee con- 
sidered an application on behalf of the British Electric Traction 
Company, Limited, for 10 additional new cars to be ordered to be 
in readiness for the forthcoming summer, and recommended that 
tenders be invited for 10 cars of a larger type than those at present 
in uae. The present cars are constructed to carry, inside and out, 
70 passengers. "These new cars will be used entirely on the main 
route. The estimated cost pf the cars is from £700 to £800 each. 
The report was agreed to. 


Obituary.— Mr. C. Fellows, electrician at Windsor Castle 
to the late Queen Victoria, died at Windsor somewhat suddenly 
on Saturday last. The deceased had only recently taken his 
pension. 


Drop Forging.—Mr. E. Rudland Wood writes to us as 
follows:—'' In reply to ‘Werdna,’ I have pleasure in offering the 
following information:—Drop forging is the term applied to that 
class of forging which is done by the ‘dropping of a weight’ 
suspended by suitable ropes from a specially-constructed rotary 
engine worked by levers manipulated by foot or hand from the 
‘anvil’ floor. The metal to be treated is heated to a bright red, and 
held in ‘dies’ of the desired shape, and the weight is allowed to 
fall on the top of the ‘dies’ repcatedly until the ‘forging’ is com- 
pleted, the force of ‘blow’ being regulated by altering length of 
drop of the weight." 


Physical Society. — At the ordinary meeting held 
December 13th, 1901, Prof. S P. Thompson, president, in the chair, 
the following paper was read by the secretary :—''On Circular 
Filaments or Circular Magnetic Shells Equivalent to Circular Coils, 
and on the Equivalent Radius of a Coil," by Prof. T. R. Lyle. It 
is shown that we can repre:ent the magnetic action of any coil by 
replacing it by one or more filamentary circuits in which currents 


circulate, bearing a simple relation to the actual current in the coil. 
If the axial and radial dimensions of the coil in question are the 
same, then the external magnetic action can be represented by that 
of one filamentary circuit. If the axial breadth is greater than the 
radial depth, we must employ two filaments of equal radii separated 
by an axial distance, and if the opposite condition holds, two 
circular filaments of different radii lying in the same plane perpen- 
dicular to the axis of figure of the coil. In the case of coils in 
which the axial and radial dimensions are equal, a modification of 
Bosscha's method is described which yields the equivalent radii 
directly as the result of length measurements. If the axial and 
radial dimensions are not equal, it is shown that the method is still 
applicable, provided that the ratio of the resistances of the Bosscha 
comparison be altered in a ratio depending on these dimensions. 
Apparatus for carrying out the experiment is described, and appli- 
cations to some classical cases are given. It is also pointed out that 
the correction for finite length of magnet in Bosscha’s (or the 
present) method of comparison is, in general, far from negligible. 
The formule used are based on the expansion of the potential of a 
coil for points on its axis, and terms up to the fourth have been 
oe but the effect of neglecting higher terms is not investi- 
gated. 

The secretary read a letter from Lord Rayleigh in which he 
stated that the length of the magnet used in determining the con- 
stant of the current balance used in the determination of the 
electro-chemical equivalent of silver was path of an inch, and the 
error due to neglecting this was less than one part in 10,000. Mr. 
W. Watson expressed his interest in the method because it reduced 
the ordinary arithmetical calculations, and drew attention to some 
advantages of the practical applications. 

The chairman said it was a useful step to reduce the action of a 


rectangular coil to that of two filaments. In the case of a tangent 


galvanometer with one coil, if the channel is cut to take nine turns 
axially and 11 radially, then the equivalent radius is equal to the 
mean radius. 


Manchester and Liverpool Express Railway.—The 
Times Berlin correspondent says that on 18th inst. Mr. F. B. 
Behr delivered a lecture at the Berlin Architektenhaus to the 
Berlin section of the Association of German Engineers on “ Elec- 
trical High Speed Railways and the Projected Mono-Rail Line 
between Manchester and Liverpool" Comparing the proposed 
mono-rail with the Berlin—Zossen experiment, Mr. Behr pointed 
out that in the latter case the carriage used weighed 94 tons, 
carried 45 passengers, and required 3,000 H.P. during acceleration, 
and 1,100 E. P. on the rest of the journey. These figures were more 
than double those which were required for the Manchester—Liver- 
pool line. The carriage there weighed only 39 tons for 38 pas- 
sengers, and required 1,100 H.P. during acceler&tion and 515 fl. p. for 
the rest of the journey. This showed that in the Zossen experiment 
at least double the amount of electricity was consumed. per pas- 
senger and double the amount of current was generated. Further, 
the height of the carriage on the Berlin-Zossen line, being more 
than double that to be used on the Manchester — Liverpool line, 
would entail a large additional expenditure for the enormous 
height of the overbridges, and the increased weight on the under- 
bridges and sleepers, which was really double that on the Man- 
chester— Liverpool line, would make it impossible to build such 
lines with any hope of commercial success. In conclusion, Mr. 
Behr urged the German engineers carefully to compare the 
economical and technical results of the two systems in 
order that they might choose the type that was both safest 
and cheapest. The lecture was followed by a discussion, which 
dealt chiefly with Mr. Behr's criticisms on the experiments at Zossen. 
The first speaker, a representative of the Allgemeine Electricitäts- 
Gesellschaft, defended at some length the Zossen experiments, and 
asserted that it was possible to attain both high speed and safety 
on an ordinary permanent way with double rails. He questioned 
the smoothness of the working of Mr. Behr’s mono-rail system 
where there were sharp curves. Mr. Behr stated in reply that he 
himself had been able to stand steadily in his motor carriage on 
his experimental mono-rail line at Brussels while it was rounding 
the sharpest curves at high speeds. All these criticisms and more 
had been advanced during the exhaustive investigation of 
his scheme by the Parliamentary Committee, and had 
not been supported by any English engineer of standing. 
Herr Lochner also spoke in defence of the Zossen experi- 
ments, and maintained that on an ordinary double-rail line, 
where the rails weighed 34 kilogrammes per metre, it was possible 
to attain a speed of 180 kilometres an hour with perfect safety. He 
explained the refusal of the authorities to permit Mr. Behr to be 
present at the experiments at Zossen, by saying (hat those respon- 
sible for the experiments were unwilling to guarantee compcasation 
for the loss of Mr. Behr's life, and had made it a condition that 
he should be specially insured—a statement which provoked some 
amusement. 


Sanding of Tram Tracks.—In the case of Fitzgerald 
v. The Dublin United Tramway Company, heard before the Judges of 
the Court of Appeal, Dublin, last week, in which the poiut involved 
was whether or not the defendants (the appellants) were liable for 
the sanding of the tram tracks, the plaintiff had been awarded 
£1,000 damage for personal injuries received through the slippiug 
of his horse betwecu the tram rails in Grafton Street. The three 
judges (Fitzgibbon, Walker and Holmes) were unanimous in dis- 
missing the appeal with costs. The case will now be brought to the 
House of Lords. 


Appointment Vacant,— A distributing engineer for 
the Hackney Borough Council at £250 per annum. 
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- Harry South & Co., Limited.— In the Companies 
Winding Up Court of the High Court of Justice, on Saturday, a 
petition for the compulsory winding up Harry South & Co, elec- 
tricians, presented by 8. Tilney, came on for hearing.—Mr. Gore 
Brown said it was a creditors’ petition, and it had stood over to see 
if anything could be done towards paying the debts of the com- 
pany. No offer which could be accepted had, however, been made, 
and therefore he asked for a compulsory order.— Counsel for the 
company said that his instructions were that if the matter was 
allowed to stand over until the next sitting an arrangement would 
be made satisfactory to Mr. Brown's clients —Mr. Brown said the 
matter had been going on for a long time, and he must press for an 
order.—His Lordship: You don't think the offer is bond fide.— 
Mr. dore Brown: No, I do not, my Lord.—His Lordship: The 
order must go unless some substantial offer is made.—Counsel for 
the company: Suppose we deposit £200 on Monday morning? 
Mr. Gore Brown: Our debt is £500.—Counsel for the company : We 
are prepared to deposit £300.—His Lordship: If you wait a little 
longer, Mr. Brown, you will perhaps get more. Eventually his 
Lordship made the compulsory order asked for. 


The Mersey Railway.—Arrangements for commencing 
the electrification of the Mersey Railway are nbw far advanced. 
The Westinghouse Company are erecting temporary works in Shore 
Road, Birkenhead, to serve as a basis of operations during the 
progress of the work. It isintended to make a start with the new year, 
and it is expected that about 600 men will be employed on the 


work. The intention is to carry on the operations during the night, 


80 as not to interfere with the daily service through the Mersey 
tunnel until the final connections have to be made. 


Copper.—1887 to 1901.—It is interesting to look into 
the movements of the Copper Market over the past 14 or 15 years. 
The Secreta boom began in 1887, when the year opened with 
copper at £38 a ton, and it continued at about this figure until 
November, when the price rose to 44, and then in the following 
month went suddenly to £68 per ton. In January, 1888, it had reached 
as high as £85, but the next month saw a sudden drop of £10, which 
was only partly made up throughout; he summer of that year, when 
the price remained fairly steady between £79 and £81 & ton. In 
September of 1888, the highest figures were reached, the average 
monthly price of G.M.B. copper being £89, whilst on one day the 
figures actually touched £105 a ton. By the March of the following 
year (1889) the price had dropped to £79, and directly after that, 
came the break-up, the tigures in April being £40, and in May only 
£38, which is exactly where it was before the boom. Since that 
troubled period copper bas sunk as low as £37 178. 6d, viz., in the 
summer of 1894. The effect of the recent inflation of the market 
by the Amalgamated Company has been more lasting, as their 
operations seem to have affected the market since October, 1898, 
when the average monthly price of G.M.B.s was £53. Rising 
steadily it reached an average of £738 ton during February, 1899, 
and wasupto £77 in May, although on one day the price of £79 
was touched. These figures were about maintained until October, 
when the average monthly price was only £75—next month the 

rice was £72, and in January, 1900, it was only £70. In April, 1900, 
it was back at £79, and kept fairly steady for fully 12 months at 
between £71 and £73. From that time it has gradually declined, 
until on Wednesday last week, December 18th, the price was £50, 


NEW COMPANIES REGISTERED. 


Geneva Tramways Company, Limited (72,081).—This com- 
pany was registered on December 6th, with a capital of £850,000 in £1 shares, 
to carry on in the City of Geneva and elsewhere, the business of a tramway 
company, to hold shares ard securities of any British or foreign tramway com- 

ses, to acquire all or any of the shares in La Compagnie Genevoise des 

mways Electriques, with all or any of the founders’ certificates issued by 
that company, and the exclusive interest therein, to adopt an agreement between 
L. Hirsch & Co. of the one part, and William Bayley (for this company) of the 
other part, to acquire or construct, equip and work any tramways or light 
railways, to manufacture and deal in mechanical, electrical and other appli- 
ances for use in connection therewitb, and in particular to make and supply 
carriages, trucks, locomotives and motors of every size and kind, and dynamos 
and electrical machinery, and to carry on the business of engineere, contractors, 
passenger and transport agents, financiers, &c. The first subscribers (each 
with cne share) are:—C. S. Heathfield, Glamorgan Road, Hampton Wick, 
clerk; E. J. Burridge, 106, Fentiman Road, Clapham, B. W., clerk; H. H. H, 
Parks, 8, Canterbury Road, West Croydon, accountant; J. R. Dutton, 66, 
Comerford Road, Brockley, 8.E., clerk; T. A. England, 4, Devonoroft Villas, 
Twickenham, clerk; A. Vandyck, 8, Rosemount Mansions, Lithos Road, 
Finchley Road, N.W., accountant; and G. H. Kennedy, £9, Ferndale Road, 
Clapham, 8.W.,clerk. Minimum cash subscription half the shares offered to 
the public. The number of directors is not to be less than two nor more than 
seven; the first are the Hon. Arthur G. Brand, M. Henri Bousquet, Henry A. 
Buttera and Arthur M. Grenfell, with one other to be appointed by the sub- 
scribers. 


William Rickard, Limited (71,097). — This company was 
registered on December ath, with a capital of £50,000 in £1 shares, to acquire 
and take over ss a going concern the business of an electrical wire and cable 
manufacturer, and manufacturer of millinery wires and trimmings now carried 
on by Agnes Rickard (an executrix of the late Douglas Rickard), at Ashbourne 
Road Mills, Derby, under the style of William Rickard, to adopt an agreement 
between the seid Agnes Rickard of the first part, and Reuben Dunsford of the 
second part, and to carry on the business of manufacturers of and dealers in elec- 
trical plant, machinery, appliances, producis, and accessories, iron, steel and 
metal merchants, wire drawers, galvanisere, annealers, tube manufacturers, 
shippers and general merchante, &c. The first subscribers (each with one 
share) are :—F. H. Smith, The Priory, Swinton Park, near Manchester, mar u- 
facturer; P. A. Birley, Thorn Les, Prestwich, near Manchester, manu- 
facturer; F. J. Taylor, Overdale, Bakewell, solicitor; Mrs. A. Rickard, Friar- 
gate House, Derby; R. Dunsford, 81, Radbourne Street, Derby, manager; L. 
Clay, Thornleigh, Wilmslow, Cheshire, secretary; and E. Feather, Station 
Road, Mickleover, near Derby, book-keeper. No initial public issue. The 
number of directors is not to be le:s than three nor more than seven; the first 
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are Philip A. Birley, Reuben Dunsford, Frederick H. Smith and Franois J. 
Taylor. Remuneration for first two years £500 per annum divisible; afterwards 


as fixed by the company. Registered office, Chandos Pole Street, Ashbourne 
Road, Derby. 


Swiss Railway Syndicate, Limited (72,1(9).—This company 
was registered on December 9th, with a capital of £8,055 in 8,000 ordinary shares 
of £1 each and 1,100 deferred shares of 1s. each, to acquire a concession for an 
electric railway between Chamounix and Martigny, or any point between those 
places, to construct or finance the construction of such railway, and to acquire or 
construct, maintain, work and control any railways, tramways, waterways, water- 
works, roadways, harbours, docks, &o. The first subscribers (each with one share) 
are :—H. C. Warner, 10, Finsbury Circus, E. C. solicitor; A. Balderson, 27, 
Crofton Park Road, cashier; J. Thompson, ll, Finsbury Cireue, E. C., com- 
missionaire; E. E. Sawyer, 20, Devonshire Terrace, Lancaster Gate, W., civil 
engineer; C. C. Macrae, 4, Bank Buildings, E. C., barrister-at-law ; W. Chamber. 
lain, 4, Bank Buildings, E. C., secretary; and A. W. W. Hall, 71, Cleveden 
Gardens, Barnes, S. W., secretary. No initial public issue. The number of 
directors is not to be less than two nor more than four; the subseribers are to 
appoint the first; qualification, 500 ordinary or 100 deferred shares; remunera. 
tion, £50 each per annum (£100 for the chairman), to be increased according to 
profits. Registered office, 11, Queen Victoria Street, E. C. 


Paris Singer Electric Carriage Company, Limited (72,171). 


~This company was registered on December Mth, with a capital of £500 in £1 
shares, to manufacture, sell, let on hire or otherwise deal with electric motors, 
cycles, carriages, vehicles, launches, flying machines and the like, and their 
parts and accessories. The first subscribers (each with one share) are :—G. F. 
Seagrave, 69, Falklard Road, Hornsey, N., accountant; H. H. Fox, 2, Brick 
Court, Middle Temple, solicitor; J. Woodall, 56, Oakley Road, Canonbury, N, 
clerk; F. W. Sumpster, 35, Arundel Square, N., clerk; E. Wallace, 56, 
Mornington Road, N.W., law stationer; J. P. Eldridge, 16, Marlborough Road, 
Bowes Park, N., clerk; and L. Rendell, 5. Hanover Mansions, Maddox Street, 
W., solicitor. No initial publicissue. Registered without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Montevideo Telephone Company, Limited (27,208).— This 
company's annual return was filed on November 21st, when 86,492 preference 
and 72,680 ordinary shares were taken up out of a nominal capital of £160,000 
in 87,000 preference and 78,000 ordinary shares of £1 each. £l per share has 
been called up, resulting in the receipt of 4159, 172. No mortgages or charges. 


Chloride Electrical Storage Syndicate, Limited (35,389).— 
This company's annual return was filed on December 5tb, when all the “A,” 
“B,” and founders’, and 100,000 C" shares were taken up out of a nominal 
capital of £262,500 in 80,000 ** A," 30,000 B, 140,000 '* C," and 12,500 founders’ 
shares, all of £1 each. 41 has been called up on each of 65,000 “ A shares, and 
£65,000 has been received. £157,500 is considered as paid, on 15,000 ** A,” 30,000 
“ B,” 100, 000 C,” and 12,500 founders’ shares. Mortgages and charges, nil. 


Johnson-Lundell Electric Traction Company, Limited 
65,699,.— This company’s annual return was filed on October 23rd, when all the 
partly-paid and fuliy-paid deferred, and 8,228 fully-paid shares were taken up 
out of a nominal capital of £300,000 in 40,000 partly paid, 4,000 fully.paid, and 
16,000 fully-paid deferred shares of £5 each. £3 per share has been been called 
up on 40,000, resulting in the receipt of £108,422. £11,178 remains in arrears. 
£90,140 is considered as paid on 3,223 fully-paid and 16,000 fully-paid deferred 
shares, Mortgages &nd churges, ni. , t 


Walsall Electrical Company, Limited (37,696).— This com- 
pany's annual return was filed on October 21st, when 16,890 shares were taken 
up out of a nominal capital of £25,000 in 25,000 shares of EI each. 41 has been 


paid on 14,880 shares, 2,000 are considered as fully paid, Mortgages and charges 
n . 


SUPPLY STATION. ACCOUNTS. 


Two years ago we were able to congratulate 


Halifax Mr. H. F. Street, the borough electrical 
Corporation engineer of Halifax, upon the turning of the 
Electricity corner of his department, whereby the deficit 
Aecounts, which had marked the accounts of the electric 


supply was converted into a profit. The 


accounts for last year now to be considered will be the last issued . 


over Mr. Street’s signature, as he leaves Halifax at the end of this 
year to take up the post of borough electrical and tramways 
engineer at Southampton, a position. which will give him ample 
scope for his energies. 

During this year considerable extensions of plant have been made 
at Halifax; that now installed consists of 6,600 H P. in engines and 
4,000 Kw. in generators. This includes two 350-K w. extra-high- 
tension three-phase generators for the long-distance tramways, with 
rotary converters in sub-stations about eight or nine miles away. 
There are also three large 750-K w. E. C. C.-Belliss direct-current seta 
for either lighting or traction; and the whole of the system has 
now been changed over to continuous current for distribution. The 
change has resulted in a motor load of nearly 300 H. P. 


GzNEBAL STATEMENT. 


1899. 1900. Inc. 
Total capital expenditure .. £93,218 £187,884 £44,666 
Number of units sold —...  ... 1,371,393 1,896,667 525,334 
No. of lamps connected... ^ .. 45,403 58,770 13.367 
Maximum load in kw.  ... T — 1,298 ace 
Gross revenue ...  .. . £16,069 19,207 £3,138 
Groes expenditure... |...  ... £7,068 £10,163 £3,095 
Gross profit esse o. 29,001 £9,044 £43 
Average price per unit sold ^... 277d. 289d. — — 38d 


The prese: t tariff is 4d. per unit, less 5 per cent. for lighting 
28d. per unit for traction; and 2d. for power. The reduced rates 
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have had the effect of bringing down the revenue from all sources 
to under 24d., but the increase in output of over half a million unita 
has swelled the returns by over £3,100. | 

The receipts from sales of energy during the past three yeara 


were :— 


1898. 1899. 1900. 
Public lighting £840 £1,027 41, 167 
Pri vate supply £5,538 £7,333 £8,642 
Tramway supply ... £2,332 £7,459 £10,238 
(279,867) (895,094) (1,310,547) 
units. units. units. 
REVENUE STATEMENT. 
1899. 1900. 
Gross. Perunit. Gross. Perunit. Ino. 
Sale of energy .. .. £15,819 277d. £18,881 2:39d. — 38d. 
Meter rents 2s R 140 ‘038d. 191 ‘02d. — 01d. 
- instalation profits, ene 29 00d. 63 01d. ＋ 01d. 
beirn. 81 Ola. 72 old. 00d. 


£16,069 2:61d. £19,207 243d. — 38d. 


— — — — — —— 


The gross cost Las swallowed most of the increase in revenue. 
This bas been due to augmented figures under the heads of coal and 
repairs, which raised the works costs by nearly zd., but owing to 
economies in other items the total cost is only about ;';d. higher 
than in 1899, The total ccst of under 17d. is still exceptionally 
good, and is additional evidence of the advantages of combined 
stations when the output is not very great. 


Cost OF PRODUCTION. 


Gross revenue 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Ino. 
SCoůlll. .. £3,057 54d. £4,678  *59d. +:05d. 
Oil, waste, water, and engine) 596 10d. 634 08d, — 02d. 
Salaries and wages inourred 
m generation and distribu | 1,147 20d. 1,632 21d. + Old. 
on. 
Repsi d main t 
Pulldines, engines, bollem,| 369 06d. 1,187 14d. +-08d, 
dynamos, &c. f 9 Hxc 
Works costs £5,169 90d. £8,081 1*09d. + 12d. 
Rent, rates and taxes 770 14d. 842 11d. — O3d. 
V 
peer, secretary, clerks, 184 ‘09d. 780  *10d. + Old. 
General establishment 
. 2 476 08d. 428 ‘05d. — 03d. 
other ex ae nses: De ata-] 
tion costa, Ke. 169 03d. 32 OO. — 03d. 
Total coste .. £7,068 1:24d. £10,163 1:284. + 04d. 


The increase in gross profit amounted to £43, but financial 
charges have risen by no less than £1,066, and the difference 
between these sums, or £1,023, has caused the net profit to be 
reduced from £5,489 to £4,466. Of this amount £2,000 have again 
been paid over to the rates, a small sum is allocated to cover the 
bad debts of 1899, and the balance goes to the renewal fund. 

PROFIT STATEMENT. 


1899. 1900. 

Interest on loans, ko. „ e aa £2,702 £3,663 
Sinking fund for repayments .. 810 915 
Net profit carried to renewal account . 3,489 2,340 
" „ to oredit of general rate $5 2,000 2,000 

" „ to previous year's bad debts Ks — 126 
Gross profit Vds ii .. £9,001 £9,044 

pe ee eR ES ETE ' 


CITY NOTES. 


Rand Central Electric Works. 


THE annual meeting of this company was held on 20th inst. at Win- 
chester House, Sir C. Rivers Wilson presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
the 1900 balance-sheet was delayed for obvious reasons, and it bad 
only now been prepared after considerable difficulty. Reconstruc- 
tion operations are proceeding by day and by night to*repair the 
damage done by Boers. The result shown was somewbat meagre, 
but, considering all the circumstances, it was matter for congratula- 
lion. In spite of all the difficulties and troubles, they had earned 
enough to pay all working expenses, with & balance over of about 
£2,000. He paid a tribute to the excellent work done during this 
trying period by the manager, Mr. Gorrissen. On the debit side of 
the balance-sheet, the only item calling for notice was £12,023 due 
to Siemens & Halske. That was a balance of the account which 
was cue to them in respect of the whole of the work 


— 


of installation. That was the amount due at December 31st, 1900. 
Since that date the whole of the amount had been paid off, and they 
stood quits with Messrs. Siemens & Halske. There was some slight 
augmentation of capital expenditure, amounting altogether to only 
about £4,000, which was accounted for by their having taken over, 
at the end of the arrangement with Messrs. Siemens & Halske, cer- 
tain machines which belonged to them. Coming to the item of sundry 
debtors £33,387, from which £20,575 was deducted and stated as being 
in suspense, making a net amount of only £12,812, he explained that 
they might have technically and possibly a legal claim against their 
customers to the extent of £33,387 if they pressed them to pay the 
whole ofthe minimum amount which they contracted to pay under 
the contract entered into with the company, but they naturally 
contended that, inasmuch as during a considerable period of the 
time of 1900, no current was supplied to them, from causes entirely 
beyond control, it would be exceedingly unfair if the company were 
to press for payment for current which had not been supplied to 
them. Looking at the thing all round, not only from the point of 
view of equity, but also to the uncertainty of what might be the 
result of any legal action, he arrived at the conclusion that the com- 
pany could not properly press the claim. Having stated the worst 
part of the case, he explained that this £20,000 would really imply 
no loss, because they had agreed when the mines had met them to 
that extent, that their contract should be extended tothe amount ofthe 
period during which no power had been supplied to them, so that if 
they did not get it in the particular period, to which he was 
alluding now, they would get it later. That was a com- 
promise which was creditable and satisfactory to both sides. 
As regards the balance £12,812 standing at December 31st, 
1900, about £10,000 had been paid up at the present time. 
He referred to the undesirability of attempting anything which 
might appear to be harsh treatment towards their customers, on 
whom they entircly depended for revenue and profits. As regards 
all buildings and the administration expenses, they had set aside 
for depreciation the full amount contemplated in the equipment 
contract. As regards the machinery, they followed the plan which 
had been adopted for the last few years, that they should write off 
an amount in proportion to the absolute work done by the machinery, 
and not the full amount contemplated in the equipment contract. 
They had even gone beyond that, for inasmuch as during the period 
under review the machinery had only really worked up to about 
one-half of its power, they had set aside one-half for depreciation, 
and that was a judicious and conservative measure. The profit and 


loss account worked out at a deficit of £7,452. The deficit arose from 


the fact of having so very liberally and largely written down for de- 
preciation. There was a saving of something like £1,300 on account of 
the directors, both in London and on the Rand, having agreed to take 
half fees during the troubled times. Sir Charles then proceeded at 
some length to describe the loss they had sustained in the destruc- 
tion of certain machinery by the Boers, The works were now 
working about three-fourths of their power. The total cxpense of 
replacing the engine machinery is estimated at somewhere between 
£4,000 and £5,000. The machinery had never been working so well 
as at the present time, stoppages from what they might call technical 
causes having only been of about 28 hours’ duration. In regard to the 
question of the charges for supply of power, the equipment contract 
contemplated a certain tariff, which has been applied up to the 
present time. The charge was to be of two alternative characters, 
either the payment for continuous supply at the rate of £45 a year 
per horse-power, or, as an alternative, a minimum payment of £25, 
and a sliding scale beyond that minimum charge, beginning 
at lid. for not less than 20 hours. That was supposed to 
work out at more or less the same result as £45 for continuous 
supply. Experience had shown that that estimate was too sanguine. 
They had to consider what their customers might be able to do in 
producing power for themselves. That became the basis of the 
calculation of what they should charge. Since the company was 
brought into operation, circumstances had altered favourably in 
that direction for the mines. Machinery had become cheaper, 
coal was more easily supplied and more cheaply, and they must 
therefore be very careful not to overcharge their customers. They 
had considered the question of remodelling the tariff upon the 


basis, not of what might be taken, but upon the basis of the power 


actually supplied to customers. He was not in a position yet to 
make any distinct statement as to what that tariff would be. 
Mr. G. Von Cuavuvin seconded the motion, which was adopted. 


Aron Electricity Meter, Limited. 


THE directors’ report for the year ending September 30th, 1901, 


reads :— 


The balance to credit of profit and loss for the year ending September 80th, 
1901, amounts to £7, 888 1s. 6d. To this is added the amount of £2,963 133. 2d. 


carried forward, making a total of £10,851 14s. 8d. 1 be directors propose to 


deal with the above available sum of £10,851 14s. td. as follows: 
£7,498 15 2 for a dividend at 6 per cent. per annum on the preference 
shares, of which an interim dividend of £3,746 1 . 7d. was 
paid on April 1st last ; 


1212 9 8 to write off cancellation of management contract; 
757 15 0 to write off cost of removing to new factory in Berlin; 
£9,168 19 10 leaving an amount of 
1,887 14 10 to be carried forward to next year. 


£10,851 14 8 


The directors ascribe the reduced net profits of the past year and consequent 
inability to pay & dividend on the ordínary shares, to the prevailing severe 
depression of trade on the Continent, especially in electrical industries, The 
meter, in its improved form, is generaliy gaining favour, and the increased 
manufacturing resources will enable the company to deal more efficiently with 
the various demands, and under normal trading conditions, the prospects of the 
company’s business would be satisfactory. The business of the company in 
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France is now showing signs of improvement,and a French company for the better 
exp ouatien of the meter is being formed. The building of a new factory in 
Schweidnitz, sanctioned by the board at the beginning of the year, is now com- 
pleted, and the same is ready for the installation of machinery, and when com- 
pleted, it is anticipated that the cost of production will be greatly reduced. To 
carry out the above-mentioned extensions and to provide additional 
working capital, the board have negotiated a debenture issue of 
£60,000. The details of such issue were at the time com- 
municated to the shareholders. Two directors, Sir James Pender, 
Bart, and Mr. R. W. Wallace, K.C., retire from office by rotation this 
year, but being eligible, offer themselves for re-election. Dr. Julius Juttke, a 
former managing director, has resigned his position, and Mr. 8. Barolay 
Heward, a shareholder, has joined the board. His appointment is required to 
be confirmed by the meeting. Messrs. Price, Waterhouse & Co. have acted 
hitherto as auditors, and offer themselves for re-election. 


Sir James PENDER, Bt., presided on Thursday, last week, at 
Winchester House, at the meeting of the company, and in moving 
the adoption of the report, said the result of the third year's 
working was not as successful as they desired or anticipated, 
but it might not be an unmixed evil if after a period of 10 or 12 
years’ progressive and increasing profits in the Aron meter business 
they should once have the unpleasant experience of a relapse. It 
would certainly have the effect of making them extra careful in the 
coming year in husbanding and economising their resources in every 
respect, without detriment to the legitimate expansion of their 
business, which was intended. After the most satisfactory result of 
the previous year’s working, the directors felt justified in making 
the necessary arrangements for increasing the output of the 
company. New premises were taken in Berlin, where from the 
original small factory they moved into a modern new and extensive 
factory in Charlottenburg. A similar process they experienced in 
London, where from their small assembling shop in Upper Thames 
Street they moved into a spacious building in Union Street, Borough, 
where they could carry on work suitable for their requirements. 
The cost of these removals was visible in their books, and was con- 
siderably over £1,000, but apart from the expenses incurred, there 
was in the removal of a factory constantly taking place an invisible 
loss occasioned by the temporary disorganisation of a factory during 
the time of its establishment. Everybody who had gone through 
this experience would know that the efficiency of any works during 
the transition period usually resulted in a small output at the same 
or a larger expense, and no forethought could ever prevent 
this. For this reason the directors rather expected in the 
first year of this transmission a slight relapse on this account, 
with a possibility of equalising it by increased sales. But 
they hadthad to contend during the past year with an evil far more 
important. The industrial débácle, which had been in evidence all 
over the Continent during the second half of their financial year, 
hit them in many ways in almost every country on the Continent. 
In Germany, in Austria, in France their business decreased, not on 
account of the quality or price of the meter, but on account of the 
financial depression. Meters in those countries were ordered, not 
so much on behalf of the municipalities, as in Great Britain, but 
mostly by companies holding concessions in those countries. These 
companies suffered in the past year of financial embarrassment, 
which affected them in three ways: the companies either abstained 
from ordering altogether, or some of them, who could order, had to 
be met with a tactful reticence, so as to guard against possible losses, 
while the few exccptional coucerns that were not depleted of funds 
limited their orders to a minimum, and naturally at the closest 
price. Great credit was due to the foresight and care of Prof. Aron 
for preventing losses by bad debts on the Continent. Those who 
know the condition of affairs abroad would bear him out in this, 
that such a small sum of £1,200 only should be required as pro- 
vision for bad debts to cover the risk for the whole year could not 
be considered unsatisfactory ; the auditors were quite satisfied that 
this provision was ample. On the other hand, 1t was a point of 
safety after all not to have all their eggs in one basket, by doing 
business in this country and on the Muropean Continent, but this 
year this reacted agaiust them, as they were not suffering from the 
business they had done here, but from the effects of the business 
abroad. The directors felt that once things look brighter again, 
the normal state of affairs in the company would be easily 
re-established. The directors had continued to do their best for the 
exploitation of the meter during the past year wherever possible. 
For this reason they were on the point of forming a separate com- 
pany in France, so as to give themselves a better standing there. 
Their company would hold all the shares in the French company. 
A similar arrangement existed in Germany, and was found to work 
satisfactorily. The American company, they hoped, would in a 
short time start manufacturing; they had sent some of their staff 
out to the United States to give the Americans the advantage of 
their experience. They expected the American company would be 
successful, and this would have a very pleasing material effect on 
the shares they held iu that company. The meter had been 
improved under the most careful supervision by Prof. Aron, and 
slowly, but surely, they were wiping out some of those defects 
which develop ina sensitive measuring instrument while in practical 
use. The competition in the meter continued keen, but, quality 
for quality, they thought they were well able to compete. They 
bad achieved one notable success on the Continent, where their 
patents for multiphase meters had been infringed. Litigation was 
started, which terminated in their favour, and three of the most 


powerful companies on the Continent were now paying them a 


satisfactory royalty on all meters of their type which they manu- 


Only a small amount 
as included in the present balance-sheet, 
for they only fel due at the end of the year. For the 
purposes of the extensions to which the ‘board pledged 
themselves after last year's success, it was necessary to find 
additional working capital, and they had been able to negotiate a 
debenture issue at what they were advised were most favourable 


factured, and which fell under these patents, 
of these royalties w 


terms. As the payment of this debenture money was spread over a 
period of seven months, there appeared among the assets of the 
present balance-sheet in cash only a little more than half of the 
proceeds of the issue. The board much regretted the retirement of 
one of their number, Dr. Juttke, who previous to his appointment 
as a managing director was for many years in the business with 
Prof. Aron, but his views and those of Prof. Aron as regarded the 
conduct of the business on many points were so opposite, that in 
order to secure the absolute and hearty co-operation and assistance 
of Prof. Aron the directors decided to accept Dr. Juttke’s resigna- 
tion early this year underjan agreement, which is alluded to in the 
balance-sheet. They secured the co-operation of Mr. S. Barclay 
Heward, & shareholder in the company since its inception and a 
gentleman of considerable business experience in the City of 
London. The profit available had been divided, he hoped, with 
approval, in giving 6 per cent. to the preference sbareholders. He 
hoped the ordinary shareholders would find that the directors tried 
to serve the best interests of the company in using the surplus 
earnings over and above the amount required for the preference 
dividend for the purpose of writing off the various items in lieu of 
keeping them hanging over. This would enable the company to 
start with a cleaner sheet this year, and the ordinary shareholders 
would, they trusted, reap the benefit next year. 

Mr. Huao Hirst seconded the motion, and while deploring the 
unsatisfactory result of the year's working, assured the shareholders 
that the meter was all right, and was now as perfect as could be. 
He was glad to say things were improving on tbe Continent, and 
they had had a great advance on orders for the Continent on the 
past few weeks. He might tell them they had recently designed 
and perfected a new time switch, for which they had already re- 
ceived hundreds of orders. They had great hopes of this invention, 
and believed it would be the source of additional income. 

A number of criticisms by various shareholders was answered by 
the auditor, who said he thought the courts would not allow 
goodwill to be written down if a number of shareholders objected. 
The American shares stood as part of the goodwill, and it was im- 
possible to say what their value was at present. 

Mr. WALLACE, K.C. (a director), said that on joining the company 
he went into the matter of goodwill and he felt that seeing the 
business done and the scope for development, the goodwill was not 
too much, although they paid the full value for it. The reason of 
the depression in Germany was, he believed, the over-development 
of the eiectric traction industry. The same people were interested 
in both traction and lighting, and when the crisis came the directors 
had to consider whether they should supply firms whose stability 
was not assured, and he thought they had done a wise thing in 
shutting down the German business to a large extent. If their 
business did not warrant the original price paid, they would have to 
write down the goodwill. What he thought the board had to look 
into was as to whether Prof. Aron was competent to manage the 
commercial as well as the technical part of the business. 

The report was adopted. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in— 


Calcutta Electric Supply Corporation, Limited—Farther issue of 
10,000 shares of £5 each. 


Eastern Extension, Australasia and China Telegraph 
Company.—The directors have declared an interim dividend for 
the quarter ended September 30th last of 2s. 6d. per share. 


Eastern Telegraph Company.—An interim dividend 
of 1} per cent. on the ordinary stock, tax free, in respect of profits for 
the quarter ended September 30th, is announced. 


TRAFFIC RECEIPTS. 


Bristol Tramways and Carriage Company.— The receipts for the week ending 
MAU E were £8,854; corresponding period last year, £9,802; in- 
crease, £52. 


British Electric Traction Company.— The following returns are issued of the 
undertakings of tbis company for the week ending December 18tb :— 


Comparison | 
' with corres- 
Amount ponding week 


Aggregate. 


0. 
of 


Company. £ | Of last year. weeks. Amount. Inc. or Dec. 

+ | — il £ + | =< 

£ „ £ 8 

APA LUN - ae 22 | 208 *| — | 60 16,876 2, 219 | — 
evonpo Vis os 1 — — 25 9,851 — = 
Dudley — Stourbridge 630 ram 88 50 82,740 | 16,010 — 
Gateshead .. - ..| 610 | — — | Blj | 14599 | — — 
Grecnock-Pt. Glasgow) 868 — — 10 2,832 — aus 
Hartlepool .. Vs 160 — 26 50 11,0197 | 1,266 = 
Kidderminster — .. 92 i 3 | 50 6,024 690 — 
Merthyr  .. 177 — — i B6 8914 | — ~ 
Oldhain—Ashto i uT | — 6 | 50 | 24,781 | 81M | — 
oo e es ee ee brie — 36 10 054 RU Sie 
Potteries — .. 1.400 | 178 | — | 50 69,09 19.092 — 

Southport ..  .., 10 | — 10 | 50 8045 | — 2804 
South Staffordshire; | 681 | — | 26 ' 50 | sus | ous | — 
Swansea we -T 897 19 — 50 | 21.889 | 44 — 
Taunton ae ee 58 — — | 164 1,815 i ym 
Tynemouth .. $5 158 — — 38 890 — | = 
Wolverhampton Dist. 63 15 — | 60 8,293 772 | — 

* Partly horse. + Reconstructing. 1 Partly steam. 


Oity and South London Railway.—The recel for the week ending 


ec. 22nd were £3,242; corresponding week ear, £1,920; increase, 
£1,522, Total from July lst to date, £55,570; corresponding period last 


g 
T a v increase, £14,001. Miles open, 64; corresponding period last 
[] 0 
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THE DESTRUCTIVE AND LETHAL EFFECTS 
OF HIGH-PRESSURE* CURRENTS. t 


By DRB. MARGARET A. CLEAVES. 


(Continucd from page 953.) 


In reviewing the work of the different experimenters in sequence, 
it is found that D’Arsonval concluded from his observations of the 
phenomena which took place in animals subject to lethal doses of 
electricity, that death occurred in two ways: 

1. By lesion or destruction of the tissues (disruptive and electro- 
lytic effects of the discbarge). 

2. By excitement of the nerve centres, producing the arrest of 
respiration and syncope, but without material injuries. In the first 
instance death is absolute and final, but in the second he believed 
that the nerve centres—respiratory-——were inhibited, which gave 
rise to a suspension of respiration and arrest of heart action. In 
his estimation the primary action was upon the respiratory 
fuaction, and the cardiac failure followed upon exhaustion of the 
medulla oblongata and functional death of the ganglionic cells. 
The fact of cardiac action after arrest of respiration led to this 
theory. 

3. Tatum concluded that the essential fatal field of action lay 
within the substance of the heart itself; that the external inhibitory 
mechanism played little or no part; that electrical currents finally 
arrest respiration without simultaneous or still earlier arrest of the 
heart; and that no changes were observable in the substances or 
functions of the muscles and nerves or blood which could in any 


sense be the cause of sudden death. He offered no explanation as . 


to the nature of the action on the heart, but, from experiments with 
curare and atropine, he believed that the action was a direct one 
upon the murcular tissue rather than one involving any nervous 
mecbauism. He had no suggestion to offer as to why the heart 
muscle was more susceptible than other muscles, but hoped that a 
more special study of the subject would soon be possible. That 
hope bas been fulfilled in the work of Prévost aud Batteli and in 
that of Cunningham. 

4. 'l'he experiments of Houston and Kennelly have already been 
referred to as of interest, pot from the physiological side, but in 
demonstrating that death 1s practically instantaneous aud painless 
from the purposed and scientific applications of high-pressure cur- 
rente. They showed, as Tatum had—aud this has been confirmed 
by later investigators—the tolerance of an animal to currents of 
high pressure when passed through the head (contacts consisted of 
cotton pads well wetted with saline solution and placed in the ears 
of a dog; alternating currents of 700 volts, 690 of which were 
effective; resistance, 1,200 ohms; current, 6 amperes; duration, 
five seconds; loss of consciousness, but animal not killed). Their 
conclusions as to instantaneity and painlessness of death will be 
considered later on. 

5. Bokenham and Jones confirmed the observations of Houston 
and Kennelly, that a much stronger current was required to kill an 
animal (the experiments were made upon cats) when passed 
through the head or when the contacts were placed on either side 
ofthe neck. The pulse tracings taken by Bokenham and Jones, and 
careful inspection of the respiratory movements, led them to cou- 
clude that death was caused by failure of the heart, and the nega- 
tive results of shocks of equal strength passed through the head and 
neck strongly auggested to them that the actiou was upon the heart 
muscle directly rather than through the nervous mechanism. = 

6. Bleile, after a series of very carefully conducted experiments, 
eliminated during their progress (1) the direct action of the cur- 
rent upon the heart, by artificial respiration; and (2) the influence 
of the pneumogastric nerve, by the hypodermic injection of 
atropine, thus paralysing the nerve fibres. He aiso, (3) prior to the 
application of the current, administered nitroglycerin and nitrite of 
amyl to produce dilatation of the arterial system. He then con- 
cluded that death was due to contraction of the arteries, through 
the influence of the nervous system, and that the constriction of 
the arteries furnished a greater mechanical impediment to the flow 
of blood than the heart was able to overcome. 

7. Kratter concluded from his experiments that the first effect 
consisted in & permanent arrest of the respiration, and he regarded 
death from an electric shock as a form of suffocation. 

8. Oliver and Bolam concluded that the action was upon the heart 
muscle rather than upon any of its nervous mechanisms. They 
observed that when the current ceased to pass, the heart underwent 
distention and then entered int» a state of fibrillury tremor, main- 
tained for a variable period, while the animal would make deep, 
respiratory efforts—shown by forcible movements of the diaphragm. 
They failed, however, to interpret the value of this phenomenon, 
although they were the first to record it iu connection with experi- 
ments made to determine the mechanism of death. 

The analysis of the work of the physiolovists thus far recorded 
points with three exceptions to a direct action on the heart as the 
cause of death. But it remained for Prévost and Battelli and 
Cunningham to show how the current acted on the heart muscle. 
Their experiments seem to have been conducted simultaneously and 
without knowledge on the part of either one as to what the other 
was doing—as is so often the case when scientific investigation of 


. ae SR eue Lo Rue Res im Ee e i er 


* In every instance in which authorities quoted bave used the 
word tension“ in relation to aa electric current, the writer has 
Bubstituted “pressure,” in order that the terminology may be 
exact. 

1 Handbook of the Medical Sciences. (U.S.A) 


any sort has been carried to a certain definite conclusion—but the 
priority of publication belongs to Prévost and Battelli (Comptes 
Rendus de l'Académie des Sciences, March 13th and 27th, 1899; Jour. 
de Phys. et de Pathol. Générale, May and September, 1899—et 
Revue Médic. de la Suisse Romande, September, 1899; R. H. 
Cunningham, N.Y., Med. Jour., October 21st, 28th, 1899.* 

The experiments of Prévost and Battelli are no more conclusive 
as to the action of a lethal dose, but are more complete in that they 
deal both with continuous and with alternating currents of varying 
pressures, thereby establishing very clearly the apparent discre- 
pancies in the action of low and high pressure currents. The 
experiments of Cunningham, on the other hand, were made with 
continuous currents only, at pressures of 115 volts (lighting mains) 
and 124 volts (battery of accumulators).1 ` 

Prévost and Battelli determined from tbeir observations that the 
mechanism of death from both continuous and alternating currents 
was the same, although the action varied in a slieht degree. 

From their researches they find tbat death by electric currents 
takes place in two ways entirely different the one from the other. 

1. By the action of a low pressure current, death in man is due 
to the primary paralysis of the heart in ventricular tremulation. 
This is regarded as the usual cause of death in accidents of the elec- 
trical industries, because, as has been pointed out, the conditions of 
the conducting circuit are such that a high pressure current acts as 
a low pressure current. 

2. A high pressure current, when the contacts are good and the 
heart lies upon the line which unites the electrodes— i.e., in the con- 
ducting path —does not paralyse the heart of man. In this case the 
respiration bas been resumed, as has been noted at the earlier elec- 
trocutions iu New York State. i 

When death takes place, nnder the conditions just mentioned, it 
is due to an inhibition of the respiratory centre. The heart con- 
tinues to beat with energy and stops only after the asphyxia. It 
is iu these cases that it is sufficient, as a rule, to practise artificial 
respiration. 

The paralysis which occurred in animals the subject of experi- 
ment, through the action of a low pressure current, i.e., 120 volts, 
they found “analogous to that which is directly obtained from 
exciting the exposed heart with an induced current, fibrillary 
fremulutions of the ventricles, while the auricles continued to beat. 
This is the well-known phenomenon designated by physiologists as 
ventricular tremulations or fibrillar contraction." 

A. The following phenomena were observed by them in their 
experiments upon dogs, cats, guinea-pigs, rabbits, and rats :— 

Alternating Currents.— 1. Instantaneous paralysis of vagus aud 
of cervical sympathetic with currents of high pressure. 

“2. Non-modification of phenomena described above by previous 
gection of vagus nerves. 

“3. The repletion of the heart with blood, even in the case of 
currents of high pressure and short curation, which seems to prove 
tbat the vascular tone and vaso-motor centres are not paralysed. 

“4. No appreciableelevation of the temperature, if the time of the 
passage of the current ia not prolonged. 

" 5. Ripid appearance of cadaveric rigidity in the case of the 
currents of high voltage. : 

“6. At autopsy, absence of constant and characteristic micro- 
scopic lesions. Notwithstanding, one finds sometimes hyperemia 
of the meninges, but not intracerebral hemorrhages, if the subject 
of the experiment has not been subjected to elevation of the 
temperature. 

“7, Duration of the contact is important; respiration, celeris 
paribus, is more affected when contact has been longer. Con- 
vulsions and general tetanus will be more pronounced if the contact 
has been short. The more the voltage is raised, the shorter is the 
duration of the contact necessary to cause convulsions. 

8. The points of application of the electrodes are a matter of great 
importance; their differing position can vary the appearance of this 
or that symptom. 

“ Respiration will be affected morc easily, and convulsions more 
easily produced, if one of the electrodes is placed upon the head. 

* Heart —The voltage necessary to produce the fibrillary tremor 
is less if the heart is in the line between the poles. Inversely, if 
the heart is not in this line, it can be thrown into fibrillary tremor 
(tremulations yibriliaries) upon the application of currents of high 
pressure, which, in traversing the heart directly, would not have 
paralysed it. 

* 9. When, after currents of high pressure, the heart of the dog 
or of guinea-pig is paralysed consecutively to the arrest of respira- 
tion, massage of the heart provokes the tremutations fibrillaries, 
which are wanting in a case of simple asphyxia not produced by 
electrocution.” 

B. Continuous Currents.—Conclusions reached: 

“1. Respiration and sensibi/ity react the same to the shocks of 
closure or of opening. 

2. Convulsions, on the other hand, are especially provoked by 
opening of the current. 

“3. As to the earl, the fibrillary tremor will come on if the 
circuit be not closed or opened abruptly. It is a fact, analogous to 
that which was stated with regard to alternating currents, that a 
violent excitation can make the fibrillary tremor cease. - 

“4, Examination of the tracings of arterial pressure seems to 


—— 


* Cunningham’s article was completed toward the end of February, 
1899, but was held back until March 31st, when it passed into the 
hands of one of the Prize Committees of the College of Physicians 
and Surgeons, New York, where it remained until published. 

Cunningham made some experiments in 1894 with currents of a 
higher pressure, Lut the detailed results are not embodied in his paper 
of October 21st and 28th, 1899. 
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indicate the absence of a vaso-motor excitation, which, on the other 
hand, is produced by the alternating currents.” 

The fact that in some of the earlier electrocutions in New York 
(McElwaine, Jaylor) respiration was not definitely arrested when 
the body was traversed by a pressure of 1,700 volts alternating cur- 
rent (contacts good, head to leg, continued for several seconds), is 
in a line with some of the experiments of Prévost and Battelli. 
For example, a large-sized dog was submitted to the action of an 
alternating current of 4,800 volts (contacts good, duration several 
seconds), and yet spontaneous recovery of the respiration took place. 
On the other hand, in their experiments with a much lower pressure 
(240 to 600 volts, as well as with those of H. and K.), death was 
absolute. They found in dogs that these currents of medium pressure 
produced not only paralysis in ventricular tremulations of the heart, 
but also absolute arrest of the respiration. In such cases instantaneous 
death would result from the inhibition of the nerve centres, seconded 
by the failure of the circulation. In the first instance a repetition of 
the shock is sufficient to produce a definite arrest of the respira- 
tion, and while physiologically death cannot be regarded as strictly 
instantaneous, it is practically so, so far as consciousness is con- 
cerned. 


In view of the unquestioned fact that currents of the same degree 


of pressure and applied under apparently the same conditions, both 
in man (electrocutions) and in animals, produce such different 
results— lethal in the one case, and non-lethal in the other— we are 
justified in concluding that there must be differences in vital 
resistance. It is very evident from all the evidence forthcoming 
that the human respiratory system offers & very great resistance to 
an electric shock, and this resistance is by no means the same in all 
individuals, just as experiment has shown that it is not so in all 
animals. 'The fact that the nervous system is of a higher organisa- 
tion in man than in animals is suggested by Prévost and Battelli as 
a reason why the function of the respiratory centre should be 
abolished in the former with but a slight increase of voltage. This 
is not substantiated, however, by the results of electrocution. 
Prévost and Battelli show by their experiments upon animals that, 
all other things being equal, the higher the pressure the greater the 
certainty of the definite abolishment of the respiratory function, and 
they place the pressure necessary for the purpose beyond 1,700 
volts. 

So far as the evidence is at hand from the electrocutions which 
have taken place in New York—some 50 in number—it appears 
that the expeuditure of this tremendous energy varies in its action 
in different individuals; that while in one a complete inhibition of 
the respiratory centre from a single application results, in another 
several successive shocks are required completely to abolish its 
function ; and again, in other instances, there seems to be an actual 
mechanical disruption (24th electrocution), as the blood from every 
peripheral as well as from the larger vessels is forced by the 
powerful tetanic, muscular contractions into the chest and head, 
with rupture of some of the blood vessels. 1t is fair to suppose that 
nearly all the energy liberated in the body is expended as heat; 
and, as a matter of fact, there is a considerable rise in the tempera- 
ture, although the action of this heat does not bring about death. 
In this connection it is interesting to note that Prévost and Battelli 
found that there was no intracerebral hemorrhage when the tem- 
perature was not raised, which would seem to indicate a definite 
relation between the amount of energy liberated and the result. 

If this energy acted to produce either inhibition of the respira- 
tory centre or paralysis of the heart in ventricular tremulation, 
there might not be an appreciable rise in the temperature ; but 
when it bas acted to produce a disruptive effect, as, for example, in 
some accidents from industrial currents and sometimes in electro- 
cution (i. e., with excessive intracerebral hemorrhage and rupture of 
some of the blood vessels), the evidence shows that the rise is con- 
giderable.* 

Analysis of the accidents from industrial currents (presented 


farther on in tabulated form) would seem to confirm the experi-; 


ments of Prévost and Battelli in 1eference to the action of the cur- 
rent on the respiratory centre. 

In cases 2, 3, 5 and 10, there was contact with alternating pres- 
sures of 2,000, 4,500, 10,000, and 25,000 volts respectively, followed 
by recovery. From the conditions of the conducting circuit (L. e., 
position aud nature of contact) No. 2 was evidently a hand-to-haud 
contact; No. 3, bipolar, i.e., telephone wire grasped in hand, which 
tonched another wire; No. 8 a hand-to-hand contact; and No. 10 a 
hand-to-hand contact (the energy was not expended upon the 
respiratory centre in such a way as defiuitely to arrest respiration, 
nor was the heart in the direct conductiug path). To produce in- 
hibition of the respiratory centre, a head-to-spine contact is the 
most favourable, although a head-to-leg contact contributes to the 
same result. The latter position of contacts also favours action 
upon the heart primarily, although a chest-to-spine, or to spine- 
and-head, is better. Had the latter condition obtained in No. 10, 
on account of the very high resistance offered by the position and 
nature of the contact, the preesure, although high, might have acted 
s low-pressure current to paralyse the heart in ventricular tremu- 

ations. 

The data in cases Nos. 1, 9, 11, 12, 13, 15, 16 and 20 seem corro- 
borative of the experimental work of Prévost and Battelli, showing 
that high-pressure currents, by reason of high resistance, act as low- 
pressure currents. Although the pressure in every one of these 
instances was high, the inference is reached, from instantaneous 
death, that they acted by reason of position and nature of contact 
as low-pressure currents, aud that death was due to paralysis 
of the heart in veutricular tremulation. Unfortunately, there 


* D'Arsonval and Brown-Séquard regarded the rise i 
i | < ise ir 
in part as the result of the asphyxia. E 1 temperature 


has never been any opportunity of observing this phenomenon 
ia man, and the inference can be drawn only by the action on warm- 
blooded animals. By reason of the fact that in the industries the 
contacts are always bad, both as to position and as to nature, the 
resistance great and amperage small, the effect produced is that of 
a low-pressure current. This effect is more grave when the initial 
pressure is high—less so with a diminution of voltage. 

It is not believed by Prévost and Battelli that the paralysis of the 
heart in man is always permanent, but that it may sometimes be 
transitory. This conclusion is reached by them as the result of an 
analysis of some accidents, and from the fact that the current does 
not affect all animals similarly; that in some—for example, a 
guinea-pig—the heart rarely resumes its beats, but that in the rabbit 
it often resumes its rhythm. These are inexplicable facts, and we 
have no means of knowing that the human heart may not comport 
itself similarly. 

(To be continwed.) 


CURRENT SPECIFICATIONS. 


LXXNV.—BARNSTAPLE ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.— Supply and erection of plant necessary for a 
complete electric lighting scheme. 

Proposed Systen.—Three-wire direct current scheme with accumu- 
lators arranged for a voltage between middle and outer conductors 
at consumer's lamp terminals of 230 volts. 

Loilers.—Tbree to be supplied, each capable of evaporating 
5,000 lbs. of water per hour, with natural draught, chimney 80 ft. 


high, and good Welsh coal. 


T.pe. To be either straight water-tube or “ Economic” type, 
suitable for a pressure of 160 lbs. per sq. in. 

du perhroters. To be fitted to each boiler, suitable for heating 
steam up to 500° F. 

Fuel Economiser.--One to be provided suitable for heating 1,000 
gallons of water per hour from 100° F. to 212? F., the temperature 
of gases being 600° F. 

Tank.—To be provided, to hold 5,000 gallons. 

Condensers.—Three No. 7 Ledward's ejector condensers to be pro- 
vided and fixed. 

Boiler Feed Pump.—One Hall compound feed pump to be pro- 
vided and tixed, capable of delivering 1,800 gallons per hour 
against a pressure of 100 lbs. per sq. in. 

Engines.—Three to be provided, of high-speed compound enclosed 
type, each capable of easily driving a 125-K w. dynamo at full load, 
at speed not exceeding 400 revolutions per minute, with 135 Ibs. 
per sq. in. steam pressure. 

Lange of Governing.—Not to exceed 24 per cent, when whole load 
suddenly thrown off. 

Steam (onsumption.—Best guarantees at full, three-quarter, half, 
and quarter loads B. R. p. to be stated. i 

Dina mos. To be of standard type, capable of developing 125 Kw. 
at 500 volts at normal speed of engine. To be used usually as shunt, 
but also to be fitted with series field coils and switch. 

Permissible Temperature Rise-—65° F. above surrounding atmo- 
sphere after six hours full load run. 

Kfficiency.—Not to be less than 93 per cent. at full load. 

Balancer and Booster.—To consist of four machines, two balancers, 
each to deal with an out-of balance current of 100 amperes on 250- 
volt three-wire circuit, and two boosters, each to raise voltage of 
60 ampere eurrent 110 volte. Speed of set not to exceed 1,000 revo- 
lutions per minute. 

Centrifugal Pump.—One electrically-driven centrifugal pump to 
be provided to deliver 25,000 gallons of water per minute against 
23-ft. head. 

Switehboard.—-Of standard type to be supplied, arranged for three 
dynamos, nine circuits, battery of accumulators, and motor 
balancer and booster. 

Public Lighting.—Five arc lamps, 20 posts, each with fittings for 
two 25-c.P. lamps, and 39 brackets with fittings for one 50-c.P. 
lamp. 

Meters. — Two years’ supply at scheduled prices. 
80 amperes. Two-wire, 230 volts, 

Accumulators.— Battery to give terminal voltage of 500 volts 
at end of nine hours’ discharge at 48 ampcres. Emergency 
discharge, 200 amperes for one hour. 

Travelling Crauc.— Haud travelling crane, suited for a span of 33 ft. 
and a normal working load of 5 tons. 

Artesian Well.—To be bored where directed. Electrically-driven 
three-throw pump to raise 3,000 gallons per haur, total lift being 
taken at 20 ft. 1 

Specified Dates of Completion. — Crane in four months, well and 
street work in five months, rest of plant in six months from date of 
signing the contract. 

Penalty for Late Completion.—One per cent. per week of contract 
price for each section. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages Paid lo Workmen.—None. 

Specified Terms of Payment.—80 per cent. by monthly payments on 
engineer's certificate as work progresses, 10 per cent. on completion, 
10 per cent. at end of 12 months period of maintenance. 

Arbitration Proposals. — Satisfactory. 

Date for Receipt of Tenders.—Jauuary 16th, 1902. 


Sizes from 24 to 
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This specification bas been prepared by Mr. W. H. Trentham, 
M. I. E. E., the consulting electrical engineer to the Corporation. 

From the summary given above, it will be noted that the plant 
asked for follows the usual lines for a threc-wire direct current 
station. Each of the three 125-Kw. generating sets is specified to 
be wound for 500 volte, the cells and motor balancer being 
depended upon to give the necessary balancing power to the 
system. 

There is little of special interest in the technical portion of the 
specification, except in the case of auxiliary apparatus; the require- 
ments are simply stated, and the tenderer is left free to offer v hat 
he considers will best meet the requirements of the case. 

The general conditions are, on the whole, of an acceptable 
character. We note that with reference to the penalty clause the 
fine for late completion of 1 per cent. per week is only to be in- 
flicted on the contract sum for each section late, although a number 
of sections may be placed in the hands of one contractor. We con- 
sider this a very fair proposal, for, as often pointed out, to demand 
1 per cent. per week of the /otal contract price often imposes ex- 
ceptional risk upon a contractor securing the order for the whole of 


“the work. 


The terms of payment are thoroughly satisfactory, 80 per cent. 
on monthly certificates while work is in progress, 10 per cent. on 
completion, and 10 per cent. at the end of the 12 months’ period of 
maintenance against defective workmanship and material, while 
the arbitration clause is also unlimited in operation. 


HENDON AND THE LOCAL GOVERNMENT 
BOARD. 


THE history of Hendon in C. Cie. with electric lighting schemes 
is interesting and instructive. 

The district is one that does not lend itself kindly to an ordinary 
system of supply from local works. It is scattered and sparsely 
populated, the only dense centre$ being those occupied by the 
working classes, where cottages containing two flats to accommo- 
date separate families prevail. 

So scattered are the dwellings, that when a provisional order was 
granted, two compulsory areas were scheduled, one to be completed 
withia two years, aud the second a year later, while a third is now 
to be added as an inducement to the Governors of Mill Hill School 
to withdraw their opposition to the scheme of the Urban District 
Council, the supply in this area to be simultaneous with that in the 
others, at an extra cost of £5,910, raising the loan to £42,300. 

A Local Government Board inquiry into the application of the 
local authority for a loan of 436,400 was held on 7th and 12th 
inst., which provoked an unusual amount of opposition, and pre- 
sented some knotty points for consideration by the department, 
whose inspector, Colonel A. J. Hepper, D.S O., R. E, conducted the 
proceedings. 

Before going into the statements and evidence submitted to the 
inspector, it will be useful to recapitulate the requirements of the 
Local Government Board with reference to these inquiries. The 
following is the text of the document issued from the department, 
and if the data asked for are supplied, the inspector is able to report 
upon three essentials, viz. :— ` 

1. The financial position of the town. 

2, The engineer's estimates of cost of plant and working. 

3. The actual demand for current. 


REQUIREMENTS OF THE LOCAL GOVERNMENT BOARD. 


1. A copy of the electric lighting order. 

2. A general plaa showing the position of all the proposed works, 
the distribution of the wires and the limits of the district to be 
lighted by the installation. 

3. Information as to the type of generator to be used, the power 
of the engine (steam or gas) to he erected, the method to be adopted 
for dividing the current, aud the kind of lamp to be used. 

4. A detailed estimate of the cost of the different works. 

5. Copy of the resolution of the Town Council] authorising tbe 
application referred to. 

6. Financial particulars as to the asses able value and existing 
debt of the borough. Also an «stimate showing the expected 
revenue from the supply of energy us ascertained by communication 
with iutending consumers, whose premises aud requirements should 
be specified in the estimate, with evidence that the approval of 
the Board of Trade had been obtained to the system proposed to be 
adopted. 


We gather from the opening statement of Mr. Bartley Dennis, 
who represented the Urban District Council, that during the last 
10 years—in fact, from 1888—the local authority had simply been 
overrun by companies ' anxious to introduce the electric light, but. 
the cautious councillors had opposed them all, although the rate- 
payers had been steadily abusing them for keeping out the light. 

This benevolent actiou of the Council in protecting the pockets 
of rash speculators, is a new explanation of the opposition to electric 
light compauies, and will hardly satisfy lookers-un who see in the 
course adopted the ‘‘dog in the manger” policy, which prevented 
companies doing that which the local authority were not prepared 
to undertake themselves. 

The irony of the position was established in the summer of 1898, 
when the Electrical aud General Engineering Company applied for 
powers. Tne Council refused assent on the ground that the district 


was not ripe for such an undertaking, and that when it was they 
would themselves apply for the powers. The company persevered 
with their application and induced the Board of Trade to hold a 
local inquiry, at which tbe Council came to terms with the company 
and became the undertakers under the Order. In 1899 Mr. 
Hammond was appointed consulting engineer, and he then advised 
the Council that it was a matter open to doubt whether such a 
scheme would be self-supporting, and that the experiment would 
be watched by all the district councils in the kingdom. 

The evideuce in support of tbe application was rather curious. 
Mr. Hammond said that the Council had not canvassed the district 
with a view to finding the number of probable customers, and only 
two witnesses were examined on the point. Mr. Bousfield, K.C., 
M.P. wanted the light for his own house, and thought, in tbe 
course of five or six years, it could prove a good investment; he 


admitted that if the majority did not want the light, he thought 


the majority should rule. 

The vicar of the parish practically proved nothing as to the 
probable demand, but said that, assuming the undertaking would 
pay, it was very much better that the profits should go to the relief 
of the rates than into the hands of a company. He was not prepared 
to say that the district was quite ripe for the scheme. 

Thus no evidence was forthcoming of demand, and against the 
overwhelming testimony of the ratepayers in opposition to the 
speculation, it is hardly conceivable that the Local Government 
Board will sanction such an undertaking. 

Tt appears to be an enterprise iu which municipal trading is 
altogether unjustifiable, and especially as it appeared, by the 
evidence, that the supply of the town could be obtained upon 
cheaper terms to the consumers, and without risk to the ratepayers, 
under the comprehensive scheme of the power eompany possessing 
Parliamentary powers to run mains through the district. 

To prove demand, the advocate for the Council adopted the 
singular course of arguing that the petition presented to the Board 
of Trade in 1898, in favour of & company undertaking the supply, 
was proof of a present demand, although a large number of the 
signatories were now opposing the scheme of the Council. 

The opposition on the present occasion appears to have been of & 
-most comprehensive character, including 265 owners and ratepayers 
in the compulsory area, out of a total of 630 houses in all, of which 
201 are cottages rated under £25, 291 under £50, 102 under £100, 
and 36 over £100. 

Opposition was also made by a body of 359 ratepayers outside 
the compulsory areas, the Hendon Provident Club numbering 180, 
63 tenants on the Schweppes’ estate, the Midland Railway Com- 
pany, who pay one-eighth of the rates, besides the gas company, 
and several ratepayers opposing in person. The case for the gas 
company, who can scarcely rank as disinterested, was that the 
undertaking could not pay, and they objected to the scheme as 
ratepayers; it appeared that as the total takings for gas only 
amounted to £3,000, it was not likely that Mr. Hammond's estimate 
of arevenue of £4,250 from the compulsory area only could possibly 
be realised. 

Some of the utterances of the inspector, as reported, must have 
been encouraging to the promoters of the speculation, although it 
is hardly to be supposed that he intended them to indicate opinions 
which could only be matured after all the evidence in the case had 
been submitted ; thus, on the question of a probable loss resulting 
on the undertaking, he interpolated the remark: “Companies seem 
ready to take it up; and again, on the evidence that a company 
could supply cheaper than under the proposed scheme, the 
inspector eaid that even if the Council could get it cheaper from 
a company they had. the discretion of making it themselrves—and again 
“it ought to be much cheaper, to upset the position of the Council.” 

Abuudant evidence appears to bave been given that, except in the 
increase in houses to accommodate the working classes connected 
with Schweppes’ factory, the Midland Railway, &c., the town was 
stagnant—no demand for building land, and difficulty in letting 
houses, except the small cottages. 

The arrangement made with tbe Mill Hill School necessarily alters 
all the calculations as to the results of trading, interest, sinking 
fund and depreciation, upon aa additional ovtlay of £5,910 having 
10 be provided for against the revenue from the school, which is the 
ouly demand assured, the ratepayers generally at Mill Hill being 
opponents of the uudertakiug, 

Mr. Hammond, who, like the Gas Company, can scarcely rank as 
a disinterested witness, appeared iu a new rv/e, as offering to 
personally guarantee the iuterest and sinking fund for 10 years, 
but added subsequently: "I will sign a guarantee on terms, of 
course." 

It would be interesting to know the terms, as the local authority 
might be glad to insure against the risk of loss, if the premium 
were not too high. 

The result of the inquiry will be awaited with curiosity, for if 
the loan be granted without the evidence of demand being proved 
iv accordauce with the requirements of the Local Government 
Board, that document should be officially explained. 

Hendon is a doubtful field for an experiment in municipal 
trading in electricity supply, as Mr. Hammond admitted there was 
not another Hendon; it certainly compares unfavourably with 
Canterbury, where the surplus was only £14 on the last year's 
trading, with no provision for depreciation. The neighbouring 
town of Harrow, worked by & company with no sinking fund to 
provide, can only pay 34 per cent. dividend for the third year's 
trading, after setting aside £450 for depreciation on a capital 
expenditure of £43,017, and £521 interest on loans, The cost of 
gener ting and distributing the current, including management, 
was 4°23d. per unit, against the estimate of 24d. for Hendon. 
Comparisons, we know, are odious, but Harrow is a better guide in 
this ease than Canterbury. 
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At the inquiry at Hendon, Mr. Hammond asserted that if all the 
ratepayers were against the scheme, he would advise the Council to 
proceed. If this be the policy of the Local Government Board, a 
local inquiry is a farce; but we should much doubt if such views 
can be endorsed by any responsible Government department. 


ALUMINIUM. 


Two papers dealing with matters connected with aluminium 
have been communicated to the Institution of Electrical 
Engineers recently ; the first, by Mr. E. Wilson, entitled 
„The Physical Properties of Certain Aluminium Alloys, 
and Some Notes on Aluminium Conductors,” was read in 
London on November 28th; the second, by Mr. W. M. 
Morrison, of Foyers, entitled Aluminium: Notes on its 
Production, Properties, and Use,” was read before the 
Glasgow Local Section on December 10th. Lack of space 
preventing us from printing these papers in ezíenso, we give 
an abstract herewith ; and, for convenience, take the second 
first. 

Much of Mr. Morrison’s communication travels over 
ground familiar to the aluminium student. He describes 
the Foyers factory with its seven Girard turbines driving 
each its own Oerlikon dynamo of 700 E. H.P. at 150 
revolutions per minute; and he mentions that the entire 
plant runs with a load factor, allowing for stoppages, spare 
power, &c., of from 0°90 to 0°95. There are also two Pelton 


wheels driving two Parker dynamos which furnish light to 


the works and some neighbouring houses, as well as power to 
numerous motors. The main dynamos are hand governed, 
and can be stopped down in three minutes without straining 
the pipeline. The smaller turbines are fitted with hydraulic 
relay governors. The artificially enlarged loch impounds 
enough water to run the machinery for 50 days and nights 
without rainfall; the water tunnel is 8 ft. 6 in. in diameter; 
the effective head of water is 350 ft. No waste products 
pass into the water, which escapes into Loch Ness perfectly 
pure. In theory, the Héroult process is beautifully simple 
and perfect, but practically it demands great care, as innu- 
merable difficulties are constantly experienced which have to 
be guarded against, and, if possible, anticipated. At the 
moment the process is without a rival; but should an easy 
and inexpensive method of producing aluminium sulphide 
be discovered, “which is certainly within the range of 
possibility," the effect on the cost of winning aluminium may 
be considerable. Electrolysis now takes place in a bath of 
alumina dissolved in molten cryolite; and us the specific 
gravity of that hath (saturated with aluminium oxide) 
is 2:35, while the density of molten aluminium is only 2754, 
there is a very small margin of weight to cause the metal to 
sink to the bottom of the cell. The lowest price at which 
steam power is ever offered is, in Mr. Morrison's belief, £8 
per H. II. P. year of 365 x 24 hours, whereas electrical power 
from water delivered on the consumer’s switchboard is sold 
at £4 by companies apparently making a handsome profit. 
Thus water seems to have a monopoly. On the contrary 


waterfalls are generally in more or less inaccessible positions ; 
but since in most electro-metallurgical work the cost of 
power is the most serious factor, the inaccessibility is 
balanced by the economy of the power. It remains to be 
seen whether gas engines, ** which depend for their cheapness 
on the sale of a by-product for which there is a doubtful 
market, will rival water as a source of industrial energy. 

The world’s output of aluminium is now over 5,000 tons 
per annum, but as 497,000 tons of copper and 79,200 tons 
of tin are being consumed every year, the quantity of 
aluminium manufactured is only 0°87 per cent. by weight or 
2°85 per cent. by volame of these combined es. 
Aluminium has suffered commercially by being too highly 
recommended for some purposes and too little advocated for 
others. It is so light that, for equal volumes, it weighs 
only 37 per cent. of zino— the next lightest industrial metal: 
and only zinc, lead, and iron are cheaper on this basis of 
comparison. Zinc and lead castings both shrink 0°3125 in. 
in a foot, or 2°60 per cent., whereas aluminium shrinks 
0°2031 in., or 1°69 per cent., other metals shrink less in 
casting. Aluminium is less affected by dry or damp air, at 
any temperature, than any of the ordinary metals. The 
thin film of oxide which develops on its surface, cold or hot, 
is very resistant; so much so that if a mould is filled too full 
und part of the metal runs over, the oxide skin may behave 
as a syphon tube and partly empty the mould. 

Mr. Morrison proceeds to refer favourably to Dr. Gold- 
schmidt's process, and expects it to be useful to the 
aluminium manufacturer. He describes the use of 
aluminium in freeing iron and steel from occluded gases, 
saying that it possesses 20 times the deoxidising power of 
silicon, He quotes some electrical data obtained by Mr. 
Wilson (at infra), gives a table of the equivalent price of 
aluminium and copper (a) for equal section; (ö) for equal 
conductivity ; and also another, which we may reproduce, 
exemplifying the comparative properties of the two metals 
from the electrician’s standpoint. 


Copper. Aluminium, 
Specific gravity  ... ha hd .. ) 893 2°65 
Conductivity sus Vis m ... 100 61 
Section for equal conductivity ... me 4 1°64 


Diameter for equal conductivity 1 

Weight for equal conductivity ... 1 

Weight for equal section... see A! 

Tensile strength for equal section i 1 0:46 

Tersile strength for equal conductivity 1 

Equivalent price for equal section“. 1 
Equivalent price for equal conductivity“ 1 2:03 


* These figures have been interpolated by us from another table not repro. 
duced in this abstract. 


Thus for equal conductivity aluminium has only three- 
fourths of the tensile strength of copper, and this muy be 
inconvenient in small wires. Aluminium alloys, however, 
can be used which involve only an increase of 2 per cent. 
in the weight and a loss of one or two points in conductivity, 
while possessing an equal strength with copper per unit of con- 
ductivity. Wich its larger surface the heating effect of Cen losses 
ought to be smaller in the case of aluminium than in that of 
copper. As regards joints, the “ McIntyre "—a flattened 
aluminium sleeve into which the wire ends are inserted and 
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| Taste II. 
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then twisted up—a riveted joint with pure aluminium rivets mission schemes and installations in which aluminium con- 
for strip, and a cigar-shaped cast joint, have all proved ductors have been used or proposed—a list we need not 
satisfactory. In making the latter, alumininm is melted in reprint. And, finally, he comes to the question of employ- 
the ladle of a portable forge, and poured into a split-mould ing aluminium for covered conductors, For low tension 
containing the ends of the wires, At Foyers there are six work aluminium cannot compete with copper unless the cost 
miles of No. 12 S. W. G. telephone wire of pure aluminium of dielectrics falls considerably; but in high tension trans- 
supported on poles 50 yards apart. The joints have given mission the position is somewhat different. As Mr. O‘Gorman 
no trouble, but the wire has broken occasionally, being has shown, for a given voltage there is a certain section of 
much exposed to high winds. Another line about one copper which gives the cheapest cable. For instance, at 
mile long of 0°38 in. wire, carried on poles 40 yards 20,000 volts, with paper insulation and lead sheathing, 
apart, is nearly five years old, and has given absolutely no 04 sq. in. is the best copper section. But supposing that 
trouble. in a given situation 0°25 in. of copper would carry the cur- 

Mr. Morrison next quotes a list of the American trans- rent needed; by substituting for it 0:4 sq. iu. of aluminium 
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a cable of equal electrical capacity would be obtained, which 
would cost from £150 to £170 per mile less than the copper 
one, and being lighter would reduce the expense of laying. 
The tensile strength of the conductor in insulated cables is 


not important, so that pure aluminium could be always 


adopted to get the advantage of its maximum conductivity. 
Mr. Wilson’s paper is a very valuable one, as it gives a 
large number of physical and mechanical tests of com- 
mercially pure” aluminjum of known composition and of 
24 different “light” alloys of which the analyses are 
recorded. Before coming more closely to the subject, we 
must plead guilty to a suspicion that the percentage of actual 
aluminium in many of the samples was determined by differ- 
ence. We hope we are wrong. If we are correct, the 
defect is a serious one; in either event Mr. Wilson should 
have stated explicitly how the chemical results were obtained. 
With a few exceptions, including a digression. upon the 
elastic catenary, Mr. Wilson’s paper is not capable of verbal 
abstraction ; practically its whole value lies in his tables, 
which we reproduce herewith. Table T. gives the tests of 
commercially pure aluminium, i.e, a metal containing 
„about 99:6 per cent. of aluminium, 0°31 per cent. of iron 
and 0°14 per cent. of silicon. These tests were carried out 
on three different specimens of wire, 0°126 in. in diameter, 
each being examined in three states :—(1) as received ; (2) 
after being annealed in an oil bath at 100? C., and cooled 


slowly in the oil; (3) after being annealed at 430° C. for 


two hours and cooled in the air. It will be seen that the 
tensile properties are much altered by annealinz at the 
higher temperature. Tables II. and III. give the results 
obtained on the examination of various aluminium alloys, all 
in the form of wires 0:126 in. in diameter, the composition 
of which is mentioned in Table IIJ., where the materials are 
arranged in groups according to the special ingredients. 
The tensile tests were made on the wires after heating to 
100° C. Among the data for the elastic catenary, / is such 
a length that w / is the modulus of elasticity assumed to be 
independent of temperature, and c is such a length that 
wc is the tension at the lowest point of the wire; / in each 
case being the weight of a unit length of the unstretched 
wire at the standard temperature. 

In general the effects produced by an addition of various 
foreign metals to aluminium can best be seen by an inspec- 
tion of the tables, but the following remarks may be made : 
Not much is gained in tensile strength by adding from 1'5 
to 2°5 per cent. of copper. Up to 2 per cent. of zinc 
scarcely influences the tensile strength ; but the conductivity 
of the alloy is higher than that of the corresponding copper 
one. Nickel has a marked effect on the breaking load, but 
the limit of elasticity remains low. The ternary nickel- 
copper alloy No. 22 shows the highest tensile strength of 
the whole series. [This is presumably ** romanium." | The 
fall in temperature in the last column of Table III. shows 
that the greater lightness of aluminium and greater per- 
centage extension, counteract the effect of greater linear 
coefficient of expansion. | 

Discussing the use of aluminium for overhead conductors, 
Mr. Wilson seems to agree that several of the breakages 
which have been recorded in the past were due to lack of 
uniformity in the composition of the wire. The material is 
more homogeneous now. Since the cross-sectional ares of à 
wire varies as the square of the radius, while the area ex- 
posed to wind and snow varies as the radius itself, it follows 
that for a given material the larger the-diameter the better. 
Comparing aluminium with copper, the total tensile strength 
of an aluminium wire of the same total conductivity as the 
copper may be greater according to the alloy chosen, and 
this may compensate for the increase in the surfdte exposed 
to the wind. For single small wires, where great tensile 
strength is required, the nickel-copper alloys might be 
further experimented with, but their use would involve a 
sacrifice of conductivity. For large single or stranded con- 
ductors, pure commercial aluminium should be found suffi- 
ciently strong, and it possesses the maximum of conductivity. 
As regards corrosion, a sample of wire used to transmit 
current for four years at Foyers“ cannot be said to have 
seriously suffered.” In bad districts, where chemical works 
are situated, large single wires should be preferalile to 
stranded conductors, as the surface exposed to the air would 
b. less. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


A PERMEAMETER FOR TESTING THE MAGNETIC 
QUALITIES OF MATERIALS IN BULK. 


By CHaAnnLES V. DnxspALE, D. Sc., Associate. 
(Abstract of Paper read November 28th, 1901.) 


(Concluded from page 1060.) 


In fig. 6 the complete set is shown, which differs from the last 
only in the addition of the milliammeter 4 and the resistance dial 
R, increasing the length of the case to 163 in. The galvanometer a 
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F13a..6.—CowPLEkTE SET FOR PERMEABILITY AND MAGNETISATION 
TESTS. 


is then arranged to read the values of B and also the values of u 
when H = 100. The total and residual magnetisation curves are 
obtained as before, while the cycles are determined by observing 
the throws corresponding to successive variations of the resistance 
and summing them in the well-known manner. Fig. 7 shows total 


110. 7.—Cunvxs oF TOTAL AND RESIDUAL MAGNBETISATIORN. 


i isati i f mild steel 
and residual magnetisation curves for three specimens o 
wrought-iron and IJ cast-iron, while figs. 8 and 9 represent the 
corresponding B-H cycles obtained in this way. 


DETAILS OF CONSTRUCTION AND CALIBRATION. 


The drills must all be made accurately to gauge 80 88 we ree 
changeable. In order to make them more easy to cen m i 998 0 
drilling they are now made with a certain amount of relie 


tds t as possible the plug is 
To make the magnetic joints as pere ig as the drill, and the 


: l in. 
central hole the same diameter as thay age ‘split longitudinally as 


an insulated brass 
This bo 

tudinally to prevent eddy currents, This 

d of the plug in such a manner as to still allow 
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of the yielding due to the slit, and the ends of the coils are brought 
up through the plug as shown. 

In order to arrange for a perfectly definite length of specimen a 
standard piece of steel is kept which has been drilled in the 
ordinary manner aud afterwards cut through near the edge of the 
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Fig. 8.—B-H CYCLE FoR MILD STREL. 


cavity so as to expose the interior. The plugs are then turned or 
ground down until. when they are pushed home in this specimen, 
the length of the pin exposed is exactly 4 in. Since the value of H 


is EM the ampere-turns per centimetre length, the number of turns 


required for the current in milliamperes to equal H in gausses is 


10 1010 turns. 
4a x 3937 * 2 i 

In calibrating the ballistic galvanometer it must not be forgotten 
that, being a moving coil instrument on a small external resistance, 
the damping is considerable, as indeed is necessary in a commercial 
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instrument. Standardisation of the galvanometer by condenser is 
therefore unsatisfactory, and the best procedure is to obtain the 
throw corresponding to a known current and a known coefficient of 
mutual induction, or with a search coil and magnet previously 
measured on some other galvanometer.* If the search coil is of low 
resistance and is interposed in the galvanometer circuit the damping 
will be unaffected. Terminals are provided on the instrument 
which will allow of tliis test beir g made should it be necessary. 


= The Hibbert standard inductor may bc conveniently employed. 


The small size of the pin makes the gap between it and the search 
coil of some influence on the results, as the coil not only cuts the 
lines passing through the pin, but those in the annular space 
between it and the search coil. The effect is not large, but it can 
easily be allowed for by the simple expedient of winding a few 
turns of wire in the magnetising aud search-coil circuits round a 
bobbin. A reading is first taken by reversing the current without 
the iron eore. Then if p is this deflection, di and dz the diameters 
of the piu and search coil, the deflection due to the space may be 


d — d 


approximately taken as p. The number of turns in the 


dy? 
compensating coil is adjusted to give this detlection, in the opposite 
direction, and thus eliminates the effect entirely. The compensat- 
ing coil is shown in figs. 2 marked c c. l 

The higbest value of H employed is 100, which corresponds to 
100 milliamperes of current from the cells. As this is only on for the 
time of making and throwing over there should not be much trouble 
with deterioration of the cells. 

A clamp is provided for fixing the coil of the galvanometer 
when not in use, and levelling screws are mounted in the base of 
the case. 

ACCURACY OF THE METHOD. 


It now remains to see what reliance may be placed in the results 
obtained. 

The first point to determine was whether the diameter and effec- 
tive length of the pin tested could be relied on with sufficient 
accuracy. The effective length of the specimen was determined by 
drilling out some holes with the specimen drill and afterwards 
cutting a longitudinal section of them near the edge. On inserting 
the plug the interior of the hole could then be seen, and the dis- 
tance between the bottom of the plug and the end of the pin could 
be accurately measured with a reading microscope. These measure- 
ments were repeated several times, removing aud reinserting the 
plug between each set of readings, and it was found that the greatest 
variation from the mean did not exceed 0008 of an inch, which in a 
length of half an inch means a variation of less than 2 per cent. 
In the same way several pius were broken out of the holes after 
being drilled ; and the greatest variation of the diameter was found 
to be less than half a mil, or less than 1 per cent. of the area of 
section. 

It will be seen from the above that the results may therefore be 
relied on to within 1 per cent. as far as the dimensions are con- 
cerned. 

Tbe readings appear to reproduce themselves with the most per- 
fect accuracy. In a deflection of 230 divisions obtained with a 
certain value of the current in a cast-iron specimen a variation of 
one division in the deflection was very rare, although the plug was 
taken out and reinserted between the readings, and no particular 
care was used in replacing it. The perfection of the magnetic 
joint obtained by the conical fit appears to be all that can be 
desired, and is certainly better than can be obtained by any 
ordinary faced joints. 

Some fear was at first felt that the great disproportion between 
the sizes of the specimen and return path might lead to error, as 
too low a flux density in the return path would imply a low per- 
meability. Careful tests have been made on this point by turning 
down the outside of a drilled specimen and taking magnetisation 
eurves after each turning down. The result, however, has shown 
that the reluctance of the return path may be taken as negligible 
whenever the external diameter of the specimen exceeds the 
diameter of the hole by more than an eighth of an inch. 

It may be asked whether the drilling of so small a specimen does 
not injure the pin. No trace of any twisting has been found 
although frequently looked for, and the consistency with which the 
results agree even in different drillings, seems to show that the 
method is reliable. 

The wearing of the drill is a point upon which little experience 
has been obtained as yet. The experimental drill, which was firat 
made up about six months ago and has had a fair amount of use, has 
never been sharpened and shows no signs of wear. 

In conclusion, I can only hope the method will commend itself 
to engineers, and that it will be found satisfactory after extended 
use. 

'l'he sole point upon which experience is required is in the drilling 
of the specimens. We have never yet found any trouble in drilling 
specimens of metal such as can be put on a lathe, but for larger 
castings, &c., some form of portable drilling machine would be 
necessary. Should any difficulty be fouud in getting the drill 
properly centred, it would probably be well to drill a shaliow hole 
first, with an ordinary twist drill or rose cutter, and any trouble as 
to wearing of the drills could be avoided by keeping a standard 
drill for a finishing cut. | 

Finally, I must express my most cordial thanks to my assistants 
at the Northampton Institute for the help they have given me in 
the construction of the apparatus and its testing. 


Institution of Electrical Engineers (India). —We 
gather from a Madras paper that the first annual meeting of the 
above section was held on November 22nd iu Calcutta, in the rooms 
of the Asiatic Society of Bengal. Prof. Bruhl was in the chair. 
The secretary said that they bad a b.lauce in hand of Rs. 47, and 
outstanding subscriptions of Rs. 85. ‘They had now 46 members in 
Calcutta out of 90 in all India. There bad not been a pleutiful 
supply of papers sent in, but they had been able to arrange for four 
papers to be reid, une ou the lasc Friday in cach mouth, commeuc- 


ing from December. 
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2,050. “Improvements in controlling electrically-propelled vehicles.” E. H. Tyler. 
Dated February Ist, 1900. To control the speed of electrically-propelled 
vehicles, arrangements are made so that the series motors can be connected up 
to return energy to the supply conductors, or to send current through a resist- 
ance. In either case a braking effect is produced. 


2,104. *''improvements in electrio raliways and tramways on the surfaco contact 
system.” W. F. Stamp. Dated February 2nd, 1900. Electric railways and tram- 
ways on a road-contact system, with switches operated by electro-magnets on 
the vehicle. Spring-mounted rollers are connected through a bar and fuse to 
the main, and the circuit to the vehicle is completed by the wedge-shaped ends 
on the bridge-piece when that is lifted by the plunger by electro-magnets on the 
vehicle. The plunger works in an oil well, which 1s surrounded by resistances 
for heating purposes. The magnets are excited by & shunt from the motor 
circuit, and the bar which connects the poles may serve to pick up current from 
the bridge · piece. = 

2,119. “Improvements In or relating to junction boxes for oleotric conductors." 
L. M. Waterhouse and the Simplex Stoel Conduit Company. Dated February 2nd, 
1900. Junction boxes for conductors carried in tubes are provided with main 
branch nipples. The box is provided with insulators for the connecting pieces, 
and a separating bridge is formed in one with the insulators. The connecting 
pieces are formed in two parts, the ends being drilled to form sweated connec- 


tions from the mains. Transverse holes with pinching screws are provided for 
the branches. 


2,120. “improvements relating to electric switches.” L. M. Waterhouse and the 
Simplex Steel Conduit Company. Dated February ?nd, 1900. Relates to a coupling 
arrangement by which two ordinary tumbler switches may be coupled to form a 
double-pole switch. Two bars have countersunk holes, which receive the spherical 
heads of the switch handles, and £o form ball-and-socket oints. The bars are 
separated by a distance piece at the centre, and are connected by screws by 
which the joint can be adjusted. 


2,150. “improvements in telephene transmitters." G. Dallaire. Dated 
February 2nd, 1900. Microphones are constructed with a carbon block 
attached to the diaphragm and connected to the line terminal by a wire. 
The back electrode consists of a block with platinum contacts mounted on a 
spiral spring, and provided witha spring-adiusting lever and & screw. The 
base is closed by the cap, and the diaphragm is held in position by a washer 
and mouthpiece. 


2,176. ''Improvements in regulating mechanism for aro lamps.” A. Eckstein and 
A. E. Angold. Dated February 3rd, 1900. A brake strap in a regulating 
mechanism is attached at one end toa spring drum, which takes up slack and 
keeps the etrap in contact with the brake pulley except when the regulating 
lever bas turned so far that the brake pulley is to be allowed to slip and the 
carbons to be fed together by the greater weight of the upper carbon holder. 
At such time a pawl pivoted on the regulating lever engages a toothed sector 
carricd by tbe spring drum, and stops the action of the spring until the 
regulating lever has been returned by the increase of current due to the feed. 
The reguiating lever is a frame fulcrumed centrally and operated electro- 
magnetically. It carries the cores of series and shunt solenoids, one end of the 
brake strap being attached to the shunt end of the lever; the brake strap is 
provided with rubber pads, and is passed under one of three grooves in the 
pulley, the carbon holders being hung by cords from the other two grooves, on 
opposite sides. The spring drum may be raised relatively to the pawl, which 
then engages sooner and slackens the brake strap by causing some rotation of 
the toothed sector and drum, or the drum may be lowered to produce the 
opposite effect. 


2,197. oved magnetic holding table for metal-working machinss speolali 
adapted for holding fiat artioles down on it." W. H. Lock and M. Barr. Date 
February 3rd, 1900. A magnetic table for metal-working machines consists of 
an iron or steel box with a perforated brass cover and containing magnet cores 
securedto the bottom. The cores are flush with tho outside of the cover, only 
alternate cores being wound soas to produce a uniform field with & number of 
opposite magnetic poles. The article to be heid is mounted on an iron or steel 
plate which is held down by the magnets and is prevented from sliding by stops 
having stems fitting in holes in the cover, and notched heads which may be 
turned by a screw-driver to bring eccentric portions against the plate. 


2,212. “Improvements in eleotrio aro lamps." W. Peritz. Dated’ February 
8rd, 1900. Electrodes are enclosed in a sealed or stoppered glass globe, which con- 
tains an inert gas or is exhausted as completely as possible to prevent con- 
sumption of the electrodes. Theelectrodes may be movable, or provided with a 
movable core, to strike the are. The arc in such a lamp may be enclosed in the 
mantle of refractory material, preferably a mixture of rare earths; if necessary, 
this is insulated from one or both of the electrodes by glass placed at come dis- 
tance from the arc. ’ 


2,219. “Improvements relating to the measurement of electric power and 
energy.” R. Arno. Dated February 28rd, 1900. Power or work is measured on 
a systematically-loaded three-phase alternating current system by an ordinery 
electro-dynamometer or commutator motor-meter, the current coils of which 
are inserted in one main, while the pressure coil or armature is connected 
between that main and another of the three, this pressure circuit being made 
of such resistance and inductance that the carrent in it lags 30° in phase 
behind the pressure applicd at its ends. The loads on the system may be 
inductive. 


2,222. ‘‘Improvements In electricity meters." A. Wright and the Reason Mann- 
facturing Company. Dated February 8rd, 1900. Quantity meters.—A mercury 
voltmeter consists of n glass vessel, closed by a stopper at the top, or entirely 
sealed, containing a mercury anode in a pocket at a higher level than a mercury 
cathode and having platinum connecting wires sealed into it. The vessel is 
filled with a solution of mercurous nitrate, or other suitable electrolyte. When 
the instrument is in use, the mercury cathode increases in volume, and over- 
flows a lip or ridge into a long vertical tube which at starting contains solution 
only; the mercury passes to the lip or ridge through a small hole in a side tube, 
or under a glass partition near the lip, to prevent a large quantity from passing 
over at a time. Ihe position of the anode causes the dense solution produced on 
its surface to flow down to the cathode. "To avoid interference with this circu- 
lation by the anode being reduced below the level of the lip at the edge of its 
pocket, the vessel may be formed with an auxiliary bulb from which mercury is 
supplied automatically to maintain the anode surface at its proper height. 
The height of the mercury in the vertical tube is measured by an adjacent 
scale, indicating the quantity of clectricity which has passed, The instru- 
ment is reset by turning it over to the left, and then replacing it. It is used 
shunted, 


2,281. Telephone sar instrument holder." A. H. Stamp. Dated February 
bth, 1900. Holders for telephones, whether used on the table or wall, have an 
adjustable vertical rod provided with a rotating cap carrying an arm at the end 
of which is an adjustable clip for the receiver. 


2,260. “improvements in electric arc lamps." H. Bremer. Dated February 5th, 
1900. A lamp has its carbons fixed, or periodically fed by clockwork, which is 
released by a colenoid; or the carbons may be carried in inclined holders, one 
of which is movable towards the other by an electro-magnet in a shunt circuit, 
when this circuit is closed by expansion of a metal tube situated above the arc 
and heated by it; the tube and contact in the shunt circuit may be replaced b 
a magnesia or like rod, which becomes conductive when heated by the arc. 
long arc is produced, and is controlled by an adjacent solenoid or electro- 
magnet, connected in series with the arc, and tending to deflect the arc and 
lengthen it if the main current increases. The deflecting magnet may be pro- 
vided with a shunt winding acting in opposition to the main current winding. 


The atc may be struck by a shunt electro-magnet actuating an armature carry. 
ing a piece of carbon or metal, to firet connect and then leave the carbons, The 
carbons are preferably arranged side by side, either parallel or inclined, with 


the deflecting magnet between them, and the arc may be formed within a glass | 


cylinder, open below but having a metal cover to retain hot gases. A Joop of 
tube may lead from the cover to a lateral receptacle and back to tbe glass 
cylinder, so that gas may circulate through it and deposit impurities in the 
lateral receptacle. Each carbon may pass through a separate cylinder. The 
carbons may contain metalloids or metal salts. 


2,271. improvements in or relating to electric devices for explesion engines. 
A. J. Boult. Dated February 5th, 1900. Two-cylinder engines are provider with 
two induction coils the primary circuits of which are made and broken by acam 
pressing two spring blades successively against the terminals and suddenly 
releasing them. The cam is carried on a sleeve to keep oil away from the con- 
tacts, and these are enclosed in a casing. The disc may be adjusted about the 
shafts for timing the ignition. The mass of the engine forms part of the con- 
ductors of both the primary and secondary circuits. 


2,282. “improvements in dyaamec-electric machines.” G. Dalen and A. Hultqvist. 
Dated February 6th, 1900. Dynamos of the “unipolar” type are constructed 
with two or more rotating discs, which are in contact with one another at or 
near their peripheries, and move in magnetic fields so arranged that ourrents 
flow from the centre of one disc to the centre of the other. In the apparatus 
two metallic discs mounted on parallel shafts rotate in magnetic fields produced 
by windings. The current flows from the centre of the one disc to the centre 
of the other disc, and is taken off by sliding contacts on the shafts. The diecs 
may be furnished with yielding rims and set in different planes. Two or more 
sets of discs may be provided, in which case they are so connected that their 
electromotive forces are added together. 


2,340. ‘ Improvements in telephones." E. Ducretet. Dated February 6th, 1900. 
A magnetic telsphone is constructed with an exciting coil mounted on a frame 
capable of adjustment as regards the diaphragm. The line coil is mounted 
inside the magnet, snd has a core adjustable by means of the screw. The coil 
may be fixed, and the line coil may be sub-divided; the current in the coll may 


be regulated by a rheostat, tc. A magnetic exciter may be arranged over the 
diaphragm. 


2,666. ''improvements In apparatus for regulating the electric lights on theatre 
stages.“ Siemens Bros. & Co. (Communicated.) Dated February 6th, 1900. An 
apparatus for controlling the lighting of a theatre stage by groups of lam 
consists of rheostats in circuit with the groups, and separately connected by 
weighted cords by sector levers which are mounted on a single shaft so that 
each lever rheostat and group of lamps may he separately regulated, or the 
whole may be varied together, to either increase or diminish the light, commenc- 


ing with the parts in any positions, by turning the shaft with all the levers by a 
hand-wheel and toothed gearing. 


2,357. Improved electro-magastio bell signalling apparatus." Siemens Bros. 
and Co. (Commonicated.) Dated February Gth, 1900. Relates to electric 
bell signalling apparatus for use on ships, in mines, &c., and more particularly 
to means for protecting the bell mechanism from moisture. 


2,370. ''improvements In means for maintalalag & constant speed of a drives 
shaft, electric generator, or other revoluble part.” @. C. Dymend. Dated 
February 6tb, 1900, Relates to means for maintaining constant the speed of a 
shaft or other revoluble part driven by a shaft which rotates at a varying speed. 
The invention is shown in connection with a dynamo, which may be the spark 
generator of a gas engine. The armature spindle carries at one end a friction 
roller adapted to be rotated by the fly-wheel of the gas engine, and at the other 
a governor; itis mounted in a pivoted frame which is, by means of a spring 
tilted towards the fly-wheel to keep the roller in gear, When the speed rises too 
high, the governor, acting through the sleeve and lever, the end of which engages 
the head of a fixed stud, tilts the frame in the opposite direction, and keeps the 
roller out of gear until the speed has fallen. 


2,984. ''improvements in ‘in-and-out’ Indicators." W. M. Mordey. Dated 
February 6th, 1900. Choking coils are arranged in circuits having capacity to 
minimise the injurious effects of such capacity. The coil or coils are in parallel 
to the capacity, and may be near the generator or in the middle of the circuit. 
The coil also serves as a path for the discharge of current when a switch or cut- 
out is suddenly opened. One arrangement comprises an alternating current 
generator, a self-induction coil, and switches or out-outs. The choking coils 
may be simply helices, or may have iron cores, the end pieces of which are 
capable of adjustment to vary anair-gap. Inone construction the core is built 
up of iron lainine, the portion being adjustable by means of bolts and nuts. In 


polyphase systems of distribntlon, compensating induction coils are arranged in 
connection with each conductor. 


2,408. “Improvements in electrolytio and like eleotrodes, and in eleotricai 
resistanoes." . A. Kent. Dated February 7th, 1900. Eleotric conductors, to 
take the place of platinum as electrodes for electrolysis, or primary or secondary 
batteries, or as resistances or as heat generators, are formed of ground or 
sanded glass, or unglazed porcelain plates, sheets, tubes, rods, or vessels of any 
shape. A thin coating of platinum or gold is first formed thereon by either (1) 
painting or flowing platinum solution or liquid gold thereon, and heating to & 
red heat to reduce to the metallic state, or (2) pouring a tin chloride solution 
thereon, washing, and afterwards applying & gold or platinum solution in 
caustic soda together with a few drops of glycerine, and keeping tho article 
warm until the film has been deposited. After cooling, a solution of platinum 
chloride is applicd, and the article heated to render the coating metallic. These 
two processes may be reversed, or one may be omitted. The article is next 
used as a negative electrode in an electrolytic bath consisting of a hot solution 
of rodium or ammonium phosphate and platinum chloride, whereby an electro- 
lytic deposit of platinum is obtained. i 


2,472. Improvoments relating to electrio aro lampe." EK. C. de Mareay. 
Dated February 7th, 1900. Arc Jamps.—An arc is produced at the free ends of 
a fixed carbon rod and a surrounding hard carbon helix which may be cut from 
w tube by grinding. The carbons and are may be enclosed in a globe, in 


which case the carbons will preferably be made like incandescent lamp 
filaments. 


2,643. ''improvemente In and connected with primary batteries.” Mageay. 
Dated February 8th, 1900. Relates to improvements in the battery 


described in Specification No. 19,586, A.D. 1898, in which the internal resistance 
can be varied. 


2,621. A new or improved safety and indicating device for electric cironits." 
A. and E. Ruhstrat. Dated February Sth, 1900. Relates to an appliance for indi- 
cating when there is a short circuit in a lighting circuit, In the arrangement a 
lamp is in shunt with the main fuse. A short circuit is indicated when the fuse 
blows by the lighting of the lamp, the other lamps being dim or extinguished. 
The lamp may be protected by a fuse. 


2,662. “Improvements in brush-hoiders for dynamo-electric machinery.” ban: 
cachire Dynamo and Motor Company, A. P. Wood, and R. S. Mel. od. Dated February 
10th, 1900. The body of the holder is formed of a brass stamping, having 
bearings for the carrying spindle at one end, and a spring jaw for receiving the 
carbon brush at the other, The carrying spindle is mounted in an adjustable 
bracket, which also supports a notched plate. By means of an arched plate 
spring, one end of which is secured to the body of the holder while the other ìs 
pivoted in one of the notohes in the plate, the brush is either pressed against 
the commutator, or is retained in the off position. Instead of the notched 
plate, a screw with a recessed head for receiving the pivot may be employed. 


2,670. ‘‘Improvemeats la the production of electric Incandescent lamps.” G.T. 
Hutchinson aad H. J. Packard. Dated February 10th, 1900, A bulb is provided 
with two pairs of leading-in wires, one pair carrying an iridium, or carbon 
filament, and the other a piece of magnesium wire, or ribbon; the bulb is 
closed without exhaustion, and a current then passed through the magnesium 
to ignite it, and so consume the oxygen in the bulb, after which the flament 


may be used. The bulb may have a screw joint to permit renewal of the fila- 
ment and magnesium, 


2,742. “Improvements in atus for firing submarine mines by means ol 
Hertzian radiations.” F. Maylaeder. Dated February 12th, 1900. Relates to 
apparatus for firing submarine mines by means of Hertzian radiations. 
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